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EDITORIAL NOTICE

The thirteenth edition of the Catalogue of Cometary Orbits, complete through
the entries in the current batch of these Circulars, will shortly be available. It contains
1722 orbits for 1688 cometary apparitions referring to 1036 different comets. These
include the 140 numbered periodic comets; of these, 7 are considered lost, and a
tabulation provides osculating elements for the remainder at the standard epochs
1999 Aug. 10, 2000 Feb. 26, 2000 Sept. 13 and 2001 Apr. 1. In a departure from
previous practice, the single-apparition comets with calculated periods of less than
200 years are now divided into two groups, with an arbitrary boundary at 30 years
separating them into 58 short-period comets and 13 intermediate-period comets, the
latter group henceforth retaining the C/ prefixes they would have had when only
parabolic orbits were available, rather than the D/ prefixes that have recently been
causing undesirable confusion in connection with three recent comets—a matter that
is also being rectified in these Circulars and associated computer files. ‘Original’ and
‘future’ reciprocal semimajor axes are given for 330 high-quality long-period orbits.
The 127-page Catalogue sells for $30.00 ($40.00 for airmail delivery outside North
America). There is also an e-mail edition (with just the basic orbital information)
for $50.00.

This batch of Circulars also contains another long list of new minor-planet
names. It has been proposed that future such listings contain substantially shorter
citations (with no more than 50 words for the main text), and discoverers are re-
quested to bear this in mind in making their submissions.

NEW OBSERVATORY CODES

The following listing is a continuation to that on MPC 34673. The longitudes λ
are measured in degrees eastward from Greenwich, and the parallax constants ρ cos φ′

and ρ sin φ′ are the product of the geocentric distance (in earth equatorial radii) and
the cosine and sine, respectively, of the geocentric latitude.

Obs. λ ρ cos φ′ ρ sin φ′

163 6.1492 0.65017 +0.75731 Roeser Observatory, Luxembourg
164 6.8861 0.66631 +0.74325 St. Michel sur Meurthe
349 139.5492 0.81036 +0.58397 Ageo
466 174.8487 0.8002 −0.5977 Mount Molehill Observatory, Auckland
646 242.4422 0.8286 +0.5581 Lake Cucamonga
647 245.9683 0.6337 +0.7712 Stone Finder observatory, Calgary
845 283.5058 0.73942 +0.67107 Ford Observatory, Ithaca
846 269.6550 0.77984 +0.62393 Principia Astronomical Observatory, Elsah

CORRECTED OBSERVATIONS

The following observations correct those previously published.

Object Date UT α2000 δ2000 Reference Mag. N Obs.
1989 RV1 1989 09 04.40920 00 06 12.97 −00 16 27.3 MPC 15177 675
1999 BJ8 1999 02 20.85601 02 32 34.33 +58 03 44.2 MPS 3160 14.9 1 133
1999 BJ8 1999 02 20.86391 02 32 09.19 +58 01 21.9 MPS 3160 14.6 1 133
1999 BJ8 1999 02 20.86436 02 32 07.79 +58 01 13.8 MPS 3160 14.7 1 133
1999 BJ8 1999 02 20.87013 02 31 49.49 +57 59 29.5 MPS 3160 14.4 1 133
1999 BJ8 1999 02 20.87994 02 31 18.42 +57 56 30.8 MPS 3160 15.1 1 133
1999 BJ8 1999 02 20.88200 02 31 11.84 +57 55 53.4 MPS 3160 14.7 1 133
1999 BJ8 1999 02 20.88919 02 30 49.20 +57 53 42.3 MPS 3160 14.8 1 133
1999 BJ8 1999 02 20.90407 02 30 02.47 +57 49 07.9 MPS 3160 15.0 1 133
1999 BJ8 1999 02 20.91023 02 29 43.22 +57 47 14.3 MPS 3160 14.6 1 133
1999 BJ8 1999 02 20.91082 02 29 41.36 +57 47 03.6 MPS 3160 14.7 1 133
1999 BJ8 1999 02 20.91601 02 29 25.21 +57 45 27.5 MPS 3160 14.4 1 133
1999 BJ8 1999 02 20.91672 02 29 22.92 +57 45 13.5 MPS 3160 14.5 1 133
1999 BJ8 1999 02 20.92938 02 28 43.59 +57 41 18.9 MPS 3160 14.2 1 133
1999 BJ8 1999 02 20.93006 02 28 41.49 +57 41 06.1 MPS 3160 14.1 1 133
1999 BJ8 1999 02 20.93762 02 28 17.99 +57 38 44.4 MPS 3160 14.3 1 133
1999 BJ8 1999 02 20.93809 02 28 16.52 +57 38 35.2 MPS 3160 14.6 1 133
1999 ME 1999 06 19.56892 18 16 51.76 −20 18 35.4 MPS 5286 17.7 R 428
Note 1: time corrected.

DELETED OBSERVATIONS

The following observations are to be deleted.

Object Date UT α2000 δ2000 Reference N Obs.
1969 JR 1969 05 12.89536 13 30 13.53 −13 39 07.2 MPC 5801 020
1969 JR 1969 05 12.91752 13 30 12.94 −13 39 03.2 MPC 5801 020
1981 GQ 1997 01 10.30181 07 07 09.48 +44 40 42.8 MPC 29444 1 689
1999 JD104 ∗ 1999 05 14.21183 14 02 48.96 −07 29 14.6 MPS 5186 704
1999 JD104 1999 05 14.22403 14 02 48.27 −07 29 14.6 MPS 5186 704
1999 JD104 1999 05 14.23608 14 02 47.67 −07 29 14.7 MPS 5186 704
1999 JD104 1999 05 14.24807 14 02 46.89 −07 29 13.6 MPS 5186 704
1999 JD104 1999 05 14.26006 14 02 46.32 −07 29 12.3 MPS 5186 704
1999 JD104 1999 05 17.20288 14 00 23.73 −07 26 29.4 MPS 5186 704
1999 JD104 1999 05 17.23953 14 00 21.92 −07 26 26.5 MPS 5186 704
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1999 JD104 1999 05 17.25176 14 00 21.30 −07 26 27.0 MPS 5186 704
(436) 1975 04 11.79280 09 13 27.07 +25 07 36.4 MPC 4207 095

(1691) 1973 11 28.52431 23 53 44.97 −01 15 58.0 MPC 3945 323
Note 1: 1981 GQ = (7554)

IDENTIFICATION CHANGES

Continuation to MPC 34674.

Object Date UT α2000 δ2000 Originally Mag. Obs.
1976 UF21 ∗ 1976 10 24.65222 01 44 13.31 +07 04 55.4 1976 US16 18.7 381
1976 UG21 ∗ 1976 10 24.65222 01 44 23.14 +07 02 26.3 1976 UV16 18.7 381
1980 TR15 ∗ 1980 10 13.98822 03 09 43.42 +11 32 03.7 1980 TF13 17.5 095
1983 AR6 ∗ 1983 01 06.80273 04 34 15.84 +18 57 26.5 1982 YO2 17.5 095
1984 YL7 ∗ 1984 12 20.86209 04 47 26.85 +40 24 34.4 1984 YE1 17.0 095
1984 YM7 ∗ 1984 12 28.09653 08 44 49.48 +16 39 23.0 1985 BM 15.3 010
1987 RT6 ∗ 1987 09 04.00266 00 36 31.37 −00 27 17.7 1987 SZ28 16.2 V 095
1988 RO14 ∗ 1988 09 10.10833 22 47 47.61 −12 20 13.2 1988 RQ6 809
1988 RO14 1988 09 10.11632 22 47 47.24 −12 20 15.4 1988 RQ6 809
1988 RO14 1988 09 10.12431 22 47 46.88 −12 20 17.5 1988 RQ6 809
1988 RO14 1988 09 10.13299 22 47 46.47 −12 20 20.6 1988 RQ6 809
1988 RO14 1988 09 10.13924 22 47 46.19 −12 20 21.6 1988 RQ6 809
1988 RO14 1988 09 10.14549 22 47 45.90 −12 20 22.7 1988 RQ6 809
1988 SA5 ∗ 1988 09 16.90495 23 24 07.23 +10 16 47.0 1988 RC1 054
1989 GU8 ∗ 1989 04 07.15069 13 28 06.36 −12 18 13.4 1989 GK3 809
1989 GU8 1989 04 07.16111 13 28 05.61 −12 18 04.1 1989 GK3 809
1989 GU8 1989 04 07.17188 13 28 04.74 −12 17 55.5 1989 GK3 809
1989 TM18 ∗ 1989 10 03.18542 01 35 43.31 +04 27 40.0 1989 TY8 20.0 809
1989 TM18 1989 10 03.19861 01 35 42.62 +04 27 35.8 1989 TY8 809
1989 TM18 1989 10 03.21181 01 35 42.00 +04 27 30.9 1989 TY8 809
1990 UQ14 ∗ 1990 10 21.65347 02 40 02.72 +06 02 02.9 1990 UV5 16.5 385
1990 UQ14 1990 10 21.67708 02 40 01.35 +06 01 57.8 1990 UV5 385
1990 WD16 ∗ 1990 11 17.15556 02 12 42.06 +08 01 02.9 1990 VU6 18.0 809
1990 WD16 1990 11 17.16667 02 12 41.56 +08 00 57.9 1990 VU6 809
1990 WD16 1990 11 17.17708 02 12 41.17 +08 00 54.2 1990 VU6 809
1991 FW6 ∗ 1991 03 25.26320 12 53 15.24 −02 19 49.4 1991 FK4 809
1991 FW6 1991 03 25.27014 12 53 14.95 −02 19 49.2 1991 FK4 809
1991 FW6 1991 03 25.27708 12 53 14.67 −02 19 48.8 1991 FK4 809
1991 NQ9 ∗ 1991 07 11.16077 20 02 34.53 −20 53 55.8 1991 NM5 809
1991 NQ9 1991 07 11.17117 20 02 33.86 −20 53 57.9 1991 NM5 809
1991 NQ9 1991 07 11.18159 20 02 33.18 −20 54 00.2 1991 NM5 809
1992 GN8 ∗ 1992 04 06.22500 13 59 27.22 −10 10 01.3 1992 GQ2 809
1992 GN8 1992 04 06.23819 13 59 26.58 −10 09 54.8 1992 GQ2 809
1992 GN8 1992 04 06.25139 13 59 26.07 −10 09 48.4 1992 GQ2 809
1992 GO8 ∗ 1992 04 06.22500 14 00 00.60 −10 27 20.7 1992 GT2 809
1992 GO8 1992 04 06.23819 14 00 00.05 −10 27 18.1 1992 GT2 809
1992 GO8 1992 04 06.25139 13 59 59.43 −10 27 16.4 1992 GT2 809
1992 GP8 ∗ 1992 04 10.69479 13 16 32.36 −03 33 01.2 1992 GT 18 372
1992 GP8 1992 04 10.70274 13 16 31.77 −03 32 56.0 1992 GT 372
1992 GQ8 ∗ 1992 04 11.74531 13 15 44.51 −03 25 40.7 1992 GY 18 372
1992 GR8 ∗ 1992 04 10.64688 12 48 51.84 +00 54 01.4 1992 GW 18 372
1992 GR8 1992 04 10.65799 12 48 51.53 +00 54 07.1 1992 GW 372
1992 OZ10 ∗ 1992 07 21.04028 19 36 51.34 −22 32 01.2 1992 OJ7 809

1992 OZ10 1992 07 21.05000 19 36 50.73 −22 32 06.1 1992 OJ7 809
1992 OZ10 1992 07 21.05972 19 36 50.12 −22 32 10.6 1992 OJ7 809
1998 QP107 ∗ 1998 08 31.27407 00 54 27.50 −04 43 24.5 1998 QB91 18.3 704
1998 QP107 1998 08 31.28331 00 54 27.19 −04 43 28.9 1998 QB91 18.3 704
1998 QP107 1998 08 31.30220 00 54 26.59 −04 43 33.3 1998 QB91 18.3 704
1998 QP107 1998 08 31.31129 00 54 26.27 −04 43 35.5 1998 QB91 18.3 704
1998 ST165 ∗ 1998 09 27.21592 23 53 30.53 −05 14 12.8 1998 SM84 18.8 704
1998 ST165 1998 09 27.23327 23 53 29.61 −05 14 20.9 1998 SM84 19.2 704
1998 ST165 1998 09 27.25056 23 53 28.59 −05 14 26.7 1998 SM84 19.4 704
1998 ST165 1998 09 27.26807 23 53 27.57 −05 14 34.7 1998 SM84 19.1 704
1998 ST165 1998 09 27.28544 23 53 26.62 −05 14 43.2 1998 SM84 19.2 704
1998 UX43 ∗ 1998 10 18.57494 23 43 16.35 +00 59 53.6 1998 TL18 327
1998 UX43 1998 10 18.58700 23 43 16.02 +00 59 49.1 1998 TL18 327
1998 UX43 1998 10 18.59906 23 43 15.68 +00 59 44.8 1998 TL18 17.5 327
1998 UY43 ∗ 1998 10 27.82591 04 29 49.05 +20 30 49.2 1998 UV31 327
1998 UY43 1998 10 27.83442 04 29 48.72 +20 30 48.3 1998 UV31 18.8 327
1998 UY43 1998 10 27.84281 04 29 48.50 +20 30 48.0 1998 UV31 327
1998 UZ43 ∗ 1998 10 29.09610 00 27 39.34 −06 08 33.4 1998 UV32 17.8 704
1998 UZ43 1998 10 29.13623 00 27 37.74 −06 08 31.0 1998 UV32 18.1 704
1998 UZ43 1998 10 29.15629 00 27 37.07 −06 08 30.4 1998 UV32 17.9 704
1998 UZ43 1998 10 29.17630 00 27 36.24 −06 08 29.1 1998 UV32 17.9 704
1999 BX33 ∗ 1999 01 19.96690 08 32 15.93 +23 20 55.4 1999 BH4 18.2 V 104
1999 BX33 1999 01 19.98756 08 32 14.36 +23 21 01.5 1999 BH4 104
1999 BY33 ∗ 1999 01 21.96047 08 30 22.14 +23 26 07.1 1999 BD7 108
1999 BY33 1999 01 21.96670 08 30 21.92 +23 26 08.2 1999 BD7 108
1999 BY33 1999 01 21.97262 08 30 21.56 +23 26 09.7 1999 BD7 108
1999 BY33 1999 01 21.98294 08 30 20.97 +23 26 13.9 1999 BD7 17.5 V 108
1999 CK155 ∗ 1999 02 13.28592 09 11 57.04 +18 56 38.7 1999 CE24 17.7 704
1999 CK155 1999 02 13.29980 09 11 56.12 +18 56 43.1 1999 CE24 17.7 704
1999 CK155 1999 02 13.31371 09 11 55.24 +18 56 46.1 1999 CE24 18.0 704
1999 CK155 1999 02 13.34150 09 11 53.14 +18 56 55.5 1999 CE24 19.1 704
1999 FU59 ∗ 1999 03 23.18399 10 27 19.65 +07 20 23.5 1999 FH40 16.5 704
1999 FU59 1999 03 23.19855 10 27 19.03 +07 20 30.1 1999 FH40 16.5 704
1999 FU59 1999 03 23.21302 10 27 18.34 +07 20 36.6 1999 FH40 16.6 704
1999 FU59 1999 03 23.22752 10 27 17.68 +07 20 42.5 1999 FH40 16.6 704
1999 FU59 1999 03 23.24215 10 27 17.03 +07 20 48.7 1999 FH40 16.8 704
1999 FV59 ∗ 1999 03 23.18758 10 50 19.39 +15 43 33.7 1999 FL39 16.8 704
1999 FV59 1999 03 23.20212 10 50 18.85 +15 43 38.4 1999 FL39 16.8 704
1999 FV59 1999 03 23.21660 10 50 18.13 +15 43 44.1 1999 FL39 17.0 704
1999 FV59 1999 03 23.23108 10 50 17.47 +15 43 49.1 1999 FL39 17.1 704
1999 FV59 1999 03 23.24576 10 50 16.88 +15 43 55.3 1999 FL39 17.6 704
1999 GZ36 ∗ 1999 04 12.21123 12 20 18.25 +00 46 44.7 1999 GB25 19.4 704
1999 GZ36 1999 04 12.22842 12 20 17.36 +00 46 49.4 1999 GB25 19.6 704
1999 GZ36 1999 04 12.24561 12 20 16.76 +00 46 53.9 1999 GB25 19.6 704
1999 GZ36 1999 04 12.26274 12 20 15.87 +00 46 58.5 1999 GB25 19.7 704
1999 GZ36 1999 04 12.27985 12 20 14.94 +00 47 03.0 1999 GB25 19.8 704
1999 HE12 ∗ 1999 04 16.40560 14 30 50.08 −14 08 23.9 1999 JB23 20.7 V 691
1999 HE12 1999 04 16.42731 14 30 49.09 −14 08 21.1 1999 JB23 20.8 V 691
1999 HE12 1999 04 16.44909 14 30 48.19 −14 08 16.9 1999 JB23 20.9 V 691
1999 HK12 ∗ 1999 04 18.33408 14 27 04.40 −13 45 15.0 1999 JJ23 18.4 V 691
1999 HK12 1999 04 18.35549 14 27 03.40 −13 45 09.6 1999 JJ23 18.2 V 691
1999 HK12 1999 04 18.37740 14 27 02.39 −13 45 04.2 1999 JJ23 18.1 V 691
1999 KB16 ∗ 1999 05 18.15270 13 59 40.06 −11 03 14.6 1999 JS123 19.2 704
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1999 KB16 1999 05 18.16660 13 59 39.46 −11 03 11.5 1999 JS123 19.6 704
1999 KB16 1999 05 18.18050 13 59 38.96 −11 03 08.5 1999 JS123 19.2 704
1999 KB16 1999 05 18.19441 13 59 38.25 −11 03 06.9 1999 JS123 19.0 704
1999 KB16 1999 05 18.20839 13 59 37.67 −11 03 05.0 1999 JS123 19.0 704
1999 KC16 ∗ 1999 05 18.22520 15 13 46.28 −19 44 20.5 1999 JL118 18.2 704
1999 KC16 1999 05 18.23935 15 13 45.32 −19 44 16.0 1999 JL118 18.4 704
1999 KC16 1999 05 18.25334 15 13 44.45 −19 44 12.6 1999 JL118 18.4 704
1999 KC16 1999 05 18.26739 15 13 43.49 −19 44 09.9 1999 JL118 18.8 704
1999 KC16 1999 05 18.28137 15 13 42.38 −19 44 06.3 1999 JL118 19.3 704
1999 KD16 ∗ 1999 05 18.23309 14 45 18.39 −17 45 41.4 1999 JM130 18.5 704
1999 KD16 1999 05 18.24723 14 45 17.49 −17 45 42.8 1999 JM130 18.5 704
1999 KD16 1999 05 18.26124 14 45 16.70 −17 45 43.0 1999 JM130 18.6 704
1999 KD16 1999 05 18.27525 14 45 15.85 −17 45 41.6 1999 JM130 18.9 704
1999 KE16 ∗ 1999 05 18.23411 14 49 27.52 −08 00 26.2 1999 JQ124 20.0 704
1999 KE16 1999 05 18.26226 14 49 25.96 −08 00 21.8 1999 JQ124 19.6 704
1999 KF16 ∗ 1999 05 19.15792 14 10 20.39 −10 44 13.3 1999 JM124 18.3 704
1999 KF16 1999 05 19.17182 14 10 19.68 −10 44 11.7 1999 JM124 18.3 704
1999 KF16 1999 05 19.18574 14 10 19.32 −10 44 07.1 1999 JM124 18.3 704
1999 KF16 1999 05 19.19968 14 10 18.77 −10 44 02.5 1999 JM124 18.4 704
1999 KF16 1999 05 19.21360 14 10 18.15 −10 43 59.0 1999 JM124 18.5 704
1999 KG16 ∗ 1999 05 19.17081 14 06 02.72 −06 18 50.8 1999 KO7 18.2 704
1999 KG16 1999 05 19.18473 14 06 02.04 −06 18 49.0 1999 KO7 18.2 704
1999 KG16 1999 05 19.19867 14 06 01.30 −06 18 46.1 1999 KO7 18.4 704
1999 KG16 1999 05 19.21259 14 06 00.61 −06 18 42.5 1999 KO7 18.5 704
1999 KH16 ∗ 1999 05 19.17588 14 31 54.41 −10 46 47.8 1999 JT124 19.2 704
1999 KH16 1999 05 19.18983 14 31 53.65 −10 46 43.2 1999 JT124 18.4 704
1999 KH16 1999 05 19.20376 14 31 53.14 −10 46 40.8 1999 JT124 18.4 704
1999 KJ16 ∗ 1999 05 19.22576 15 04 44.39 −12 47 40.8 1999 JC125 17.7 704
1999 KJ16 1999 05 19.23970 15 04 43.46 −12 47 35.9 1999 JC125 18.4 704
1999 KJ16 1999 05 19.25364 15 04 42.73 −12 47 33.9 1999 JC125 18.4 704
1999 KJ16 1999 05 19.26763 15 04 41.92 −12 47 30.8 1999 JC125 18.4 704
1999 KK16 ∗ 1999 05 19.30621 15 45 19.36 −23 25 01.6 1999 JL125 17.2 704
1999 KK16 1999 05 19.32025 15 45 18.39 −23 25 01.4 1999 JL125 17.2 704
1999 KK16 1999 05 19.33443 15 45 17.74 −23 24 56.9 1999 JL125 17.2 704
1999 KK16 1999 05 19.34847 15 45 16.74 −23 24 56.6 1999 JL125 17.2 704
1999 KL16 ∗ 1999 05 18.25429 15 07 15.61 −08 17 03.5 1999 JE129 19.4 704
1999 KL16 1999 05 18.26832 15 07 14.79 −08 16 55.6 1999 JE129 19.3 704
1999 KM16 ∗ 1999 05 19.30677 15 43 46.64 −16 31 13.9 1999 JG125 18.1 704
1999 KM16 1999 05 19.33499 15 43 45.10 −16 31 02.9 1999 JG125 17.4 704
1999 KM16 1999 05 19.34903 15 43 44.67 −16 30 58.3 1999 JG125 17.4 704
1999 KN16 ∗ 1999 05 19.17219 14 06 13.49 −15 18 55.3 1999 JK124 17.4 704
1999 KN16 1999 05 19.18611 14 06 12.96 −15 18 48.6 1999 JK124 17.4 704
1999 KN16 1999 05 19.20005 14 06 12.36 −15 18 42.6 1999 JK124 17.4 704
1999 KN16 1999 05 19.21397 14 06 11.78 −15 18 37.2 1999 JK124 17.4 704
1999 KO16 ∗ 1999 05 18.25772 15 37 31.34 −10 42 43.3 1999 JB131 18.2 704
1999 KO16 1999 05 18.27175 15 37 30.40 −10 42 43.9 1999 JB131 18.2 704
1999 KO16 1999 05 18.28571 15 37 29.50 −10 42 43.1 1999 JB131 18.7 704
1999 KP16 ∗ 1999 05 19.22918 15 12 11.28 −11 35 01.7 1999 JY126 17.8 704
1999 KP16 1999 05 19.24311 15 12 10.54 −11 34 55.9 1999 JY126 17.8 704
1999 KP16 1999 05 19.25709 15 12 09.78 −11 34 51.5 1999 JY126 17.9 704
1999 KP16 1999 05 19.27106 15 12 09.02 −11 34 45.5 1999 JY126 18.1 704
1999 KP16 1999 05 19.28504 15 12 08.10 −11 34 39.7 1999 JY126 18.9 704
1999 KQ16 ∗ 1999 05 19.30245 16 37 58.44 −13 57 18.1 1999 JS125 18.8 704

1999 KQ16 1999 05 19.31649 16 37 57.47 −13 57 18.0 1999 JS125 19.2 704
1999 KQ16 1999 05 19.33067 16 37 56.41 −13 57 13.5 1999 JS125 19.6 704
1999 LJ32 ∗ 1999 06 14.23262 16 03 45.11 −09 16 35.0 1999 LU8 19.4 704
1999 LJ32 1999 06 14.24499 16 03 44.49 −09 16 36.2 1999 LU8 19.7 704
1999 LJ32 1999 06 14.25737 16 03 43.89 −09 16 39.2 1999 LU8 19.6 704
1999 LJ32 1999 06 14.26981 16 03 43.30 −09 16 39.9 1999 LU8 20.0 704
1999 LK32 ∗ 1999 06 15.17011 14 39 36.02 −15 35 03.7 1992 DA10 18.8 704
1999 LK32 1999 06 15.18227 14 39 35.72 −15 35 02.5 1992 DA10 19.7 704
1999 LK32 1999 06 15.19440 14 39 35.48 −15 35 00.3 1992 DA10 19.2 704
1999 LK32 1999 06 15.20661 14 39 35.17 −15 34 59.0 1992 DA10 19.1 704
1999 LK32 1999 06 15.21874 14 39 34.90 −15 34 57.5 1992 DA10 19.2 704

OBSERVATIONS OF COMETS

Observations are published here for the following observatory codes:

017 Hoher List. 1-m reflector + CCD. Observers N. Bennert, A. Hovest,
W. Hovest, T. Jürges, I. König, D. Münstermann, M. Nielbock, M. Pohlen,
OBS D. Reymann, K. Rösler, C. Tappert and R. Vanscheidt. Measurers
N. Bennert, A. Hovest, W. Hovest, T. Jürges, I. König, D. Münstermann,
M. Nielbock, M. Pohlen, J. Sanner, C. Tappert and R. Vanscheidt.

046 Kleť. 0.57-m f/5.2 reflector + CCD. Observers J. Tichá, M. Tichý and
Z. Moravec.

071 Rozhen. 0.5-m f/1.4 Schmidt + CCD. Observers V. Radeva, R. Ralev,
I. Darganov and N. Radeva.

106 Črni vrh. 0.36-m f/6.7 Schmidt-Cassegrain + CCD. Observers H. Mikuž,
J. Skvarč and B. Dintinjana.

107 Cavezzo. 0.40-m f/5.5 reflector + CCD. Observer M. Nicolini.
108 Montelupo. 0.30-m f/5.7 Schmidt-Cassegrain + CCD. Observers

M. Tombelli, A. Boattini, L. Tesi, D. Guidetti, G. Forti and E. Masotti.
Neasured by M. Tombelli, A. Boattini, L. Tesi, S. Bartolini and G. Forti.

113 Drebach. 0.50-m f/4 reflector + CCD. Observers G. Lehmann and
J. Kandler.

118 Modra. 0.6-m f/5.5 reflector + CCD. Observers Š. Gajdoš, A. Galád,
D. Kalmančok, P. Kolény, L. Kornoš and J. Tóth.

122 Pises. 0.40-m f/4.5 reflector + CCD. Observers B. Gaillard and J. Lopez.
Measurer B. Gaillard.

143 Gnosca. 0.20-m f/6.3 reflector + CCD. Observer S. Sposetti.
159 Monte Agliale. 0.51-m reflector + CCD. Observer S. Donati.
249 SOHO. SOHO-LASCO coronagraphs C3 and C2. Observers D. A. Biesecker,

S. Stezelberger, D. Lewis and A. Vourlidas. New measurements by S. Gregory
and D. A. Biesecker, with reduction by G. V. Williams and B. G. Marsden,
that in some cases supersede those previously published.

322 Perth Observatory, Bickley-MCT. 0.25-m f/4.5 reflector + CCD. Observers
J. D. Biggs and C. Livingston. Measurer J. D. Biggs.

349 Ageo. 0.18-m f/5.5 reflector + CCD. Observer K. Kadota. Measurers
S. Yoshida and K. Kadota.

351 Sakamoto. 0.15-m f/7.0 lens + CCD. Observer Y. Kitamura.
352 Konan. 0.25-m f/6 reflector + CCD. Observer M. Hotta.
355 Hadano. 0.28-m f/5.0 reflector + CCD. Observer A. Asami.
360 Kuma Kogen. 0.60-m f/5.8 Ritchey-Chrétien + CCD. Observer

A. Nakamura.
367 Yatsuka. 0.26-m f/4.8 reflector. Observer H. Abe.
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372 Geisei. 0.60-m f/3.5 reflector. Observer T. Seki.
402 Dynic Astronomical Observatory. 0.60-m f/3.7 reflector + CCD. Observer

A. Sugie.
422 Loomberah. 0.25-m f/4.1 reflector + CCD. Observer G. J. Garradd.
426 Woomera. 0.30-m f/3.3 Schmidt-Cassegrain + CCD. Observer

F. B. Zoltowski.
428 Reedy Creek. 0.25-m f/6.3 Schmidt-Cassegrain + CCD. Observer

J. Broughton.
430 Rainbow Observatory, near Coonabarabran. 0.30-m f/5 reflector + CCD.

Observer S. Lee.
466 Mount Molehill. 0.30-m Cassegrain reflector + CCD. Observer M. Bos.
467 Auckland. 0.50-m Cassegrain f/6.4 reflector + CCD. Observers I. P. Griffin,

O. Pinto and P. Walsh.
491 Yebes. 0.40-m f/5 astrograph + CCD. Observers F. Lahulla, A. Martin,

J. Garcia.
504 Le Creusot. 0.40-m f/5 reflector + CCD. Observer J. C. Merlin.

557 Ondřejov. 0.65-m f/3.6 reflector + CCD. Observers P. Pravec, L. Šarounová
and P. Kušnirák.

611 Starkenburg. 0.45-m f/4.4 reflector + CCD. Observers M. Busch and
L. Kurtze. Measured by M. Busch.

620 Mallorca. 0.35-m f/6 Schmidt-Cassegrain + CCD. Observer S. Sanchez.
Measurer J. Rodriguez.

621 Bergisch Gladbach. 0.60-m reflector + CCD. Observer W. Bickel.
627 Blauvac. 0.26-m f/4.7 reflector + CCD. Observer R. Roy.
649 Louisberg. 0.30-m Schmidt-Cassegrain + CCD. Observer L. Robinson.
658 Dominion Astrophysical Observatory. 1.82-m Plaskett telescope + CCD.

Observer D. D. Balam.
688 Lowell Observatory, Anderson Mesa Station. 0.75-m f/15.7 reflector + CCD.

Observers W. Osborn, L. Parsons and E. McDonald.
691 Kitt Peak. 0.91-m Spacewatch telescope. Observer J. Scotti.
696 Mt. Hopkins. 1.2-m telescope + CCD. Observer O. Naranjo.
699 LONEOS. 0.59-m Schmidt + CCD. Observers W. D. Ferris and L. Levy.

Measured by B. W. Koehn.
701 Sierra Vista. 0.40-m f/5 Schmidt-Cassegrain + CCD. Observer D. Healy.

Measurer J. Medkeff.
704 LINEAR. 1.0-m f/2.15 reflector + CCD. Observers M. Blythe, F. Shelly,

M. Bezpalko and M. Elowitz. Measured by J. Stuart, H. Viggh and R. Sayer.
734 Eskridge. 0.30-m Schmidt-Cassegrain + CCD. Observers G. Hug and G. Bell.
762 Lake Leelanau. 0.3-m f/3.3 reflector + CCD. Observer R. Elliott.
809 European Southern Observatory. Observers H. Rauer, J. Helbert. Measurers

G. Hahn, S. Mottola. 3.6-m reflector + CCD.
834 Buenos Aires-AAAA. 0.25-m f/6.3 reflector + CCD. Observers R. Caprio,

R. Mackintosh, H. Ruggiu and A. Macedo. Measured by R. Mackintosh.
844 Los Molinos. 0.35-m f/6.4 reflector + CCD. Observers R. Salvo, J. C. Tulic,

A. Sosa and E. Acosta.
859 Wykrota. 0.30-m f/3.3 reflector + CCD. Observers C. Jacques, J. Amancio

and L. Duczmal.
900 Moriyama. 0.25-m f/6.3 reflector + CCD. Observer Y. Ikari.
903 Fukuchiyama. 0.25-m f/6.3 Schmidt-Cassegrain + CCD. Observer

M. Yoshimi.
946 Ametlla de Mar. 0.30-m f/5.0 reflector + CCD. Observer J. Nomen.
967 Greens Norton. 0.21-m f/4.4 reflector + CCD. Observer R. J. Neville.

Object Date UT α2000 δ2000 Mag. N Obs.

C/1995 O1 (Hale-Bopp)
C/1995 O1 1999 02 06.02578 04 57 25.49 −71 32 15.5 11.8 T 844
C/1995 O1 1999 02 06.04787 04 57 25.20 −71 32 08.1 11.7 T 844
C/1995 O1 1999 02 06.07602 04 57 24.42 −71 31 53.5 11.9 T 844
C/1995 O1 1999 03 01.35949 04 46 37.43 −69 05 38.8 13.5 T 466
C/1995 O1 1999 03 01.36791 04 46 37.35 −69 05 35.3 13.5 T 466
C/1995 O1 1999 03 01.37125 04 46 37.48 −69 05 34.0 13.5 T 466
C/1995 O1 1999 03 14.34538 04 47 02.97 −67 43 14.2 13.2 T 466
C/1995 O1 1999 03 14.34839 04 47 02.99 −67 43 13.2 13.2 T 466
C/1995 O1 1999 03 14.35296 04 47 02.79 −67 43 11.7 12.8 T 466
C/1995 O1 1999 03 20.36203 04 48 27.14 −67 06 43.7 14.4 T 466
C/1995 O1 1999 03 20.36732 04 48 27.35 −67 06 41.2 14.2 T 466
C/1995 O1 1999 03 20.36893 04 48 27.30 −67 06 40.4 14.3 T 466
C/1995 O1 1999 04 10.44863 04 58 02.68 −65 13 16.4 14.0 T 466
C/1995 O1 1999 04 10.45862 04 58 03.02 −65 13 13.8 14.0 T 466
C/1995 O1 1999 04 10.46108 04 58 03.09 −65 13 13.2 13.9 T 466
C/1995 O1 1999 04 10.46440 04 58 03.24 −65 13 12.1 13.9 T 466
C/1995 O1 1999 04 19.38675 05 03 48.57 −64 33 49.4 12.4 T 466
C/1995 O1 1999 04 19.38912 05 03 48.66 −64 33 49.1 12.4 T 466
C/1995 O1 1999 04 21.35417 05 05 11.32 −64 25 56.9 12.2 T 466
C/1995 O1 1999 04 21.35539 05 05 11.47 −64 25 56.8 12.2 T 466
C/1995 O1 1999 04 21.35770 05 05 11.38 −64 25 55.5 12.2 T 466
C/1995 O1 1999 04 22.34959 05 05 53.85 −64 22 03.8 11.8 T 466
C/1995 O1 1999 04 22.35093 05 05 53.82 −64 22 03.2 11.9 T 466
C/1995 O1 1999 04 22.35337 05 05 54.04 −64 22 03.3 11.8 T 466
C/1995 O1 1999 06 12.95607 05 50 32.95 −62 56 00.4 844
C/1995 O1 1999 06 12.95788 05 50 33.17 −62 56 02.3 844
C/1995 O1 1999 06 12.95964 05 50 33.10 −62 56 02.5 844
C/1995 O1 1999 06 12.96021 05 50 33.68 −62 56 01.5 844
C/1995 O1 1999 06 12.96248 05 50 33.73 −62 56 01.1 844
C/1995 O1 1999 06 12.97909 05 50 34.26 −62 56 03.2 844
C/1995 O1 1999 06 14.47848 05 52 00.17 −62 57 01.4 322
C/1995 O1 1999 06 14.48301 05 52 00.41 −62 57 01.0 322
C/1995 O1 1999 06 14.48689 05 52 00.32 −62 57 03.3 322
C/1995 O1 1999 06 17.73428 05 55 05.38 −62 59 55.5 15.3 N 422
C/1995 O1 1999 06 17.73532 05 55 05.46 −62 59 55.4 15.7 N 422
C/1995 O1 1999 06 17.73573 05 55 05.47 −62 59 55.6 15.3 N 422
C/1995 O1 1999 06 28.29122 06 05 06.52 −63 15 34.3 12.6 T 467
C/1995 O1 1999 06 28.30199 06 05 07.11 −63 15 35.5 12.6 T 467
C/1995 O1 1999 06 28.30900 06 05 07.57 −63 15 36.2 12.6 T 467
C/1995 O1 1999 07 24.62726 06 29 20.90 −64 34 46.3 13.8 T 466
C/1995 O1 1999 07 24.62896 06 29 20.83 −64 34 47.7 13.8 T 466
C/1995 O1 1999 07 24.63231 06 29 21.11 −64 34 48.0 13.8 T 466
C/1995 O1 1999 07 24.63440 06 29 21.14 −64 34 48.9 13.8 T 466

C/1996 D1 (SOHO)
C/1996 D1 1996 02 18.14961 22 31 08.1 −13 34 40 249

Geocentric position (AU) +0.00524131 −0.00699160 −0.00266696
C/1996 D1 1996 02 18.23862 22 30 00.1 −13 25 14 249

Geocentric position (AU) +0.00525675 −0.00697726 −0.00265818
C/1996 D1 1996 02 18.28320 22 29 25.5 −13 20 44 249

Geocentric position (AU) +0.00526447 −0.00697005 −0.00265377
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C/1996 D1 1996 02 18.32764 22 28 53.4 −13 16 26 249
Geocentric position (AU) +0.00527216 −0.00696285 −0.00264937

C/1996 D1 1996 02 18.37206 22 28 18.4 −13 11 43 249
Geocentric position (AU) +0.00527985 −0.00695564 −0.00264496

C/1996 D1 1996 02 18.41427 22 27 44.2 −13 07 31 249
Geocentric position (AU) +0.00528714 −0.00694877 −0.00264077

C/1996 D1 1996 02 18.45871 22 27 06.4 −13 02 36 249
Geocentric position (AU) +0.00529482 −0.00694152 −0.00263635

C/1996 D1 1996 02 18.50315 22 26 29.5 −12 57 58 249
Geocentric position (AU) +0.00530249 −0.00693426 −0.00263193

C/1996 D1 1996 02 18.54774 22 25 50.6 −12 53 16 249
Geocentric position (AU) +0.00531018 −0.00692696 −0.00262749

C/1996 D1 1996 02 18.59226 22 25 11.3 −12 48 39 249
Geocentric position (AU) +0.00531786 −0.00691965 −0.00262305

C/1996 F2 (SOHO)
C/1996 F2 1996 03 23.98062 00 44 02.4 −00 16 45 249

Geocentric position (AU) +0.00825759 +0.00164257 +0.00144456
C/1996 F2 1996 03 24.01261 00 43 43.9 −00 14 48 249

Geocentric position (AU) +0.00825630 +0.00165164 +0.00144806
C/1996 F2 1996 03 24.05395 00 43 18.8 −00 11 59 249

Geocentric position (AU) +0.00825462 +0.00166335 +0.00145257
C/1996 F2 1996 03 24.09664 00 42 50.7 −00 08 52 249

Geocentric position (AU) +0.00825287 +0.00167544 +0.00145723
C/1996 F2 1996 03 24.13709 00 42 27.2 −00 06 15 249

Geocentric position (AU) +0.00825120 +0.00168688 +0.00146164
C/1996 F2 1996 03 24.17733 00 42 01.9 −00 03 30 249

Geocentric position (AU) +0.00824953 +0.00169824 +0.00146602
C/1996 F2 1996 03 24.21874 00 41 33.9 −00 00 37 249

Geocentric position (AU) +0.00824780 +0.00170996 +0.00147053
C/1996 F2 1996 03 24.30412 00 40 39.4 +00 04 53 249

Geocentric position (AU) +0.00824418 +0.00173406 +0.00147980
C/1996 F2 1996 03 24.34682 00 40 10.4 +00 08 17 249

Geocentric position (AU) +0.00824235 +0.00174611 +0.00148443
C/1996 F2 1996 03 24.38955 00 39 40.3 +00 11 16 249

Geocentric position (AU) +0.00824051 +0.00175815 +0.00148906
C/1996 F2 1996 03 24.43176 00 39 10.1 +00 14 26 249

Geocentric position (AU) +0.00823867 +0.00177005 +0.00149362
C/1996 F2 1996 03 24.47447 00 38 41.9 +00 17 21 249

Geocentric position (AU) +0.00823680 +0.00178208 +0.00149824
C/1996 F2 1996 03 24.51720 00 38 11.1 +00 20 35 249

Geocentric position (AU) +0.00823492 +0.00179410 +0.00150285
C/1996 F2 1996 03 24.56004 00 37 39.3 +00 23 40 249

Geocentric position (AU) +0.00823302 +0.00180615 +0.00150747
C/1996 F2 1996 03 24.59975 00 37 10.8 +00 26 38 249

Geocentric position (AU) +0.00823124 +0.00181732 +0.00151174
C/1996 F2 1996 03 24.68514 00 36 04.6 +00 32 47 249

Geocentric position (AU) +0.00822738 +0.00184130 +0.00152092
C/1996 F2 1996 03 24.72546 00 35 33.3 +00 36 10 249

Geocentric position (AU) +0.00822554 +0.00185261 +0.00152525
C/1996 F2 1996 03 24.93039 00 32 41.2 +00 52 26 249

Geocentric position (AU) +0.00821600 +0.00191002 +0.00154717

C/1996 F2 1996 03 24.94764 00 32 24.8 +00 53 47 249
Geocentric position (AU) +0.00821519 +0.00191484 +0.00154901

C/1996 F2 1996 03 25.13017 00 29 29.1 +01 09 39 249
Geocentric position (AU) +0.00820642 +0.00196581 +0.00156842

C/1996 F2 1996 03 25.21773 00 27 58.7 +01 18 34 249
Geocentric position (AU) +0.00820212 +0.00199021 +0.00157770

C/1996 F2 1996 03 25.30528 00 26 11.1 +01 26 32 249
Geocentric position (AU) +0.00819778 +0.00201458 +0.00158695

C/1996 F2 1996 03 25.41516 00 23 41.7 +01 38 21 249
Geocentric position (AU) +0.00819225 +0.00204513 +0.00159854

C/1996 M1 (SOHO)
C/1996 M1 1996 06 17.77475 05 41 25.4 +19 58 47 249

Geocentric position (AU) +0.00143243 +0.01067965 +0.00363371
C/1996 M1 1996 06 17.84174 05 41 40.1 +20 05 37 249

Geocentric position (AU) +0.00142929 +0.01067968 +0.00363405
C/1996 M1 1996 06 17.96000 05 41 59.0 +20 19 51 249

Geocentric position (AU) +0.00142374 +0.01067970 +0.00363465
C/1996 M1 1996 06 18.02924 05 42 21.4 +20 30 11 249

Geocentric position (AU) +0.00142049 +0.01067970 +0.00363500
C/1996 M1 1996 06 18.09097 05 42 29.8 +20 37 32 249

Geocentric position (AU) +0.00141759 +0.01067969 +0.00363532
C/1996 M1 1996 06 18.12187 05 42 38.7 +20 41 55 249

Geocentric position (AU) +0.00141614 +0.01067969 +0.00363548
C/1996 M1 1996 06 18.15789 05 42 46.4 +20 47 15 249

Geocentric position (AU) +0.00141445 +0.01067968 +0.00363566
C/1996 M1 1996 06 18.18352 05 42 51.5 +20 50 37 249

Geocentric position (AU) +0.00141324 +0.01067967 +0.00363579
C/1996 M1 1996 06 18.25033 05 43 05.4 +21 00 20 249

Geocentric position (AU) +0.00141010 +0.01067964 +0.00363613
C/1996 M1 1996 06 18.28366 05 43 15.5 +21 05 09 249

Geocentric position (AU) +0.00140854 +0.01067962 +0.00363630
C/1996 M1 1996 06 18.38364 05 43 42.2 +21 20 42 249

Geocentric position (AU) +0.00140383 +0.01067955 +0.00363682
C/1996 M1 1996 06 18.41470 05 43 51.8 +21 26 17 249

Geocentric position (AU) +0.00140237 +0.01067952 +0.00363698
C/1996 M1 1996 06 18.44562 05 43 57.4 +21 30 30 249

Geocentric position (AU) +0.00140091 +0.01067950 +0.00363714
C/1996 M1 1996 06 18.48158 05 44 10.3 +21 36 53 249

Geocentric position (AU) +0.00139922 +0.01067946 +0.00363732
C/1996 M1 1996 06 18.50724 05 44 16.4 +21 41 28 249

Geocentric position (AU) +0.00139801 +0.01067943 +0.00363745

C/1996 M2 (SOHO)
C/1996 M2 1996 06 25.93474 06 12 22.1 +20 08 38 249

Geocentric position (AU) +0.00104718 +0.01062829 +0.00368420
C/1996 M2 1996 06 26.05288 06 12 57.2 +20 21 19 249

Geocentric position (AU) +0.00104159 +0.01062704 +0.00368516
C/1996 M2 1996 06 26.12210 06 13 19.7 +20 29 37 249

Geocentric position (AU) +0.00103832 +0.01062631 +0.00368572
C/1996 M2 1996 06 26.15294 06 13 31.3 +20 34 27 249

Geocentric position (AU) +0.00103686 +0.01062598 +0.00368598
C/1996 M2 1996 06 26.18373 06 13 39.6 +20 38 46 249

Geocentric position (AU) +0.00103540 +0.01062565 +0.00368623
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C/1996 M2 1996 06 26.21456 06 13 50.4 +20 42 17 249
Geocentric position (AU) +0.00103394 +0.01062533 +0.00368649

C/1996 M2 1996 06 26.25051 06 14 04.0 +20 47 14 249
Geocentric position (AU) +0.00103224 +0.01062495 +0.00368678

C/1996 M2 1996 06 26.27612 06 14 17.5 +20 50 57 249
Geocentric position (AU) +0.00103103 +0.01062467 +0.00368700

C/1996 M2 1996 06 26.37620 06 14 52.1 +21 04 47 249
Geocentric position (AU) +0.00102628 +0.01062361 +0.00368783

C/1996 M2 1996 06 26.43773 06 15 15.0 +21 13 39 249
Geocentric position (AU) +0.00102337 +0.01062295 +0.00368835

C/1996 M2 1996 06 26.47639 06 15 32.3 +21 20 27 249
Geocentric position (AU) +0.00102153 +0.01062254 +0.00368868

C/1996 M2 1996 06 26.50727 06 15 45.4 +21 24 10 249
Geocentric position (AU) +0.00102007 +0.01062221 +0.00368894

C/1996 M2 1996 06 26.53812 06 15 57.7 +21 29 04 249
Geocentric position (AU) +0.00101860 +0.01062188 +0.00368920

C/1996 M2 1996 06 26.57408 06 16 13.7 +21 35 50 249
Geocentric position (AU) +0.00101690 +0.01062150 +0.00368951

C/1996 M2 1996 06 26.59969 06 16 29.0 +21 39 17 249
Geocentric position (AU) +0.00101568 +0.01062123 +0.00368973

C/1996 M2 1996 06 26.69191 06 17 15.2 +21 54 12 249
Geocentric position (AU) +0.00101130 +0.01062024 +0.00369052

C/1996 Q3 (SOHO)
C/1996 Q3 1996 08 30.15980 10 15 45.8 +07 50 40 249

Geocentric position (AU) −0.00708732 +0.00440067 +0.00261405
C/1996 Q3 1996 08 30.20840 10 16 46.9 +07 53 00 249

Geocentric position (AU) −0.00709375 +0.00438913 +0.00260979
C/1996 Q3 1996 08 30.31256 10 19 03.6 +07 58 26 249

Geocentric position (AU) −0.00710749 +0.00436437 +0.00260063
C/1996 Q3 1996 08 30.36050 10 20 10.6 +08 01 22 249

Geocentric position (AU) −0.00711380 +0.00435296 +0.00259640
C/1996 Q3 1996 08 30.40635 10 21 14.9 +08 04 05 249

Geocentric position (AU) −0.00711983 +0.00434204 +0.00259235
C/1996 Q3 1996 08 30.48523 10 23 11.2 +08 08 51 249

Geocentric position (AU) −0.00713019 +0.00432322 +0.00258536
C/1996 Q3 1996 08 30.52729 10 24 15.7 +08 11 24 249

Geocentric position (AU) −0.00713571 +0.00431318 +0.00258163
C/1996 Q3 1996 08 30.56638 10 25 17.9 +08 13 54 249

Geocentric position (AU) −0.00714084 +0.00430383 +0.00257816
C/1996 Q3 1996 08 30.58182 10 25 44.5 +08 14 55 249

Geocentric position (AU) −0.00714286 +0.00430014 +0.00257679
C/1996 Q3 1996 08 30.58949 10 25 56.0 +08 15 24 249

Geocentric position (AU) −0.00714386 +0.00429831 +0.00257610
C/1996 Q3 1996 08 30.66419 10 28 03.6 +08 20 42 249

Geocentric position (AU) −0.00715363 +0.00428043 +0.00256945

C/1996 S3 (SOHO)
C/1996 S3 1996 09 22.27878 11 29 09.9 −01 29 16 249

Geocentric position (AU) −0.00846897 −0.00186689 −0.00008807
C/1996 S3 1996 09 22.33197 11 30 11.3 −01 27 20 249

Geocentric position (AU) −0.00846738 −0.00188080 −0.00009492
C/1996 S3 1996 09 22.36256 11 30 46.1 −01 25 48 249

Geocentric position (AU) −0.00846645 −0.00188880 −0.00009886

C/1996 S3 1996 09 22.40423 11 31 34.4 −01 25 45 249
Geocentric position (AU) −0.00846518 −0.00189969 −0.00010422

C/1996 S3 1996 09 22.49103 11 33 17.4 −01 22 57 249
Geocentric position (AU) −0.00846251 −0.00192234 −0.00011539

C/1996 S3 1996 09 22.53618 11 34 11.9 −01 21 46 249
Geocentric position (AU) −0.00846110 −0.00193411 −0.00012120

C/1996 S3 1996 09 22.55562 11 34 42.8 −01 19 48 249
Geocentric position (AU) −0.00846049 −0.00193917 −0.00012370

C/1996 S3 1996 09 22.63340 11 36 14.2 −01 17 50 249
Geocentric position (AU) −0.00845802 −0.00195942 −0.00013370

C/1996 S3 1996 09 22.65195 11 36 35.4 −01 17 37 249
Geocentric position (AU) −0.00845743 −0.00196424 −0.00013608

C/1996 S3 1996 09 22.68319 11 37 15.5 −01 16 30 249
Geocentric position (AU) −0.00845642 −0.00197236 −0.00014010

C/1996 S3 1996 09 22.71442 11 37 58.1 −01 15 25 249
Geocentric position (AU) −0.00845542 −0.00198048 −0.00014411

C/1996 S3 1996 09 22.76653 11 39 02.9 −01 13 24 249
Geocentric position (AU) −0.00845372 −0.00199400 −0.00015081

C/1996 S3 1996 09 22.79388 11 39 39.8 −01 11 53 249
Geocentric position (AU) −0.00845282 −0.00200110 −0.00015432

C/1996 S3 1996 09 22.93068 11 42 45.3 −01 06 48 249
Geocentric position (AU) −0.00844828 −0.00203653 −0.00017188

C/1996 S3 1996 09 23.01842 11 44 50.3 −01 02 41 249
Geocentric position (AU) −0.00844531 −0.00205921 −0.00018316

C/1996 S3 1996 09 23.09518 11 46 43.6 −00 59 09 249
Geocentric position (AU) −0.00844268 −0.00207902 −0.00019300

C/1996 S3 1996 09 23.18879 11 49 09.4 −00 54 14 249
Geocentric position (AU) −0.00843942 −0.00210314 −0.00020500

C/1996 S3 1996 09 23.21057 11 49 45.7 −00 53 08 249
Geocentric position (AU) −0.00843866 −0.00210874 −0.00020779

C/1996 S3 1996 09 23.30390 11 52 23.9 −00 47 27 249
Geocentric position (AU) −0.00843536 −0.00213274 −0.00021975

C/1996 S3 1996 09 23.35378 11 53 53.7 −00 44 02 249
Geocentric position (AU) −0.00843358 −0.00214555 −0.00022613

C/1996 S3 1996 09 23.38536 11 54 54.1 −00 41 30 249
Geocentric position (AU) −0.00843244 −0.00215365 −0.00023017

C/1996 S3 1996 09 23.43483 11 56 33.8 −00 38 23 249
Geocentric position (AU) −0.00843065 −0.00216634 −0.00023651

C/1996 X1 (SOHO)
C/1996 X1 1996 12 10.92924 17 14 51.4 −27 25 41 249

Geocentric position (AU) −0.00245264 −0.00950298 −0.00509434
C/1996 X1 1996 12 10.98966 17 15 23.4 −27 15 52 249

Geocentric position (AU) −0.00244973 −0.00950347 −0.00509440
C/1996 X1 1996 12 11.05645 17 15 56.0 −27 04 20 249

Geocentric position (AU) −0.00244652 −0.00950400 −0.00509446
C/1996 X1 1996 12 11.11465 17 16 26.6 −26 54 12 249

Geocentric position (AU) −0.00244371 −0.00950446 −0.00509450
C/1996 X1 1996 12 11.17916 17 16 58.1 −26 42 50 249

Geocentric position (AU) −0.00244060 −0.00950497 −0.00509454
C/1996 X1 1996 12 11.23967 17 17 23.9 −26 32 18 249

Geocentric position (AU) −0.00243768 −0.00950543 −0.00509457
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C/1996 X1 1996 12 11.30230 17 17 54.5 −26 21 02 249
Geocentric position (AU) −0.00243465 −0.00950591 −0.00509460

C/1996 X1 1996 12 11.36465 17 18 24.6 −26 09 56 249
Geocentric position (AU) −0.00243164 −0.00950637 −0.00509462

C/1996 X1 1996 12 11.48965 17 19 17.5 −25 46 10 249
Geocentric position (AU) −0.00242558 −0.00950729 −0.00509465

C/1997 BA6 (Spacewatch)
C/1997 BA6 1999 05 11.10361 07 52 29.08 −45 24 27.2 844
C/1997 BA6 1999 05 11.14834 07 52 29.58 −45 24 19.8 844
C/1997 BA6 1999 06 06.95941 08 04 37.46 −44 53 58.0 844
C/1997 BA6 1999 06 06.97641 08 04 38.15 −44 53 58.9 844
C/1997 BA6 1999 06 06.99454 08 04 38.87 −44 53 59.6 844
C/1997 BA6 1999 06 07.00686 08 04 39.42 −44 54 00.3 844
C/1997 BA6 1999 06 13.92021 08 09 46.00 −45 04 28.1 844
C/1997 BA6 1999 06 13.93476 08 09 46.64 −45 04 29.5 844
C/1997 BA6 1999 06 13.94880 08 09 47.27 −45 04 31.0 844
C/1997 BA6 1999 06 13.97144 08 09 48.34 −45 04 34.1 844

C/1997 H3 (SOHO)
C/1997 H3 1997 04 25.67367 02 24 16.2 +10 26 23 249

Geocentric position (AU) +0.00555810 +0.00856470 +0.00332315
C/1997 H3 1997 04 25.69798 02 24 03.1 +10 29 12 249

Geocentric position (AU) +0.00555618 +0.00856698 +0.00332345
C/1997 H3 1997 04 25.89022 02 22 24.1 +10 51 09 249

Geocentric position (AU) +0.00554101 +0.00858493 +0.00332581
C/1997 H3 1997 04 25.95145 02 21 50.4 +10 59 38 249

Geocentric position (AU) +0.00553620 +0.00859063 +0.00332656
C/1997 H3 1997 04 25.98965 02 21 24.6 +11 05 02 249

Geocentric position (AU) +0.00553320 +0.00859418 +0.00332702
C/1997 H3 1997 04 26.03131 02 21 06.0 +11 09 47 249

Geocentric position (AU) +0.00552993 +0.00859805 +0.00332752
C/1997 H3 1997 04 26.12647 02 20 01.5 +11 24 31 249

Geocentric position (AU) +0.00552247 +0.00860687 +0.00332867
C/1997 H3 1997 04 26.33757 02 17 41.9 +12 00 09 249

Geocentric position (AU) +0.00550600 +0.00862635 +0.00333118
C/1997 H3 1997 04 26.37924 02 17 07.5 +12 06 34 249

Geocentric position (AU) +0.00550276 +0.00863018 +0.00333168

C/1997 J2 (Meunier-Dupouy)
C/1997 J2 1999 07 10.66478 23 27 43.80 −35 37 41.5 17.8 N 467
C/1997 J2 1999 07 10.66806 23 27 43.78 −35 37 44.3 16.6 N 467
C/1997 J2 1999 07 10.68016 23 27 43.54 −35 37 53.1 16.6 N 467

C/1997 L2 (SOHO)
C/1997 L2 1997 06 10.67873 05 15 54.7 +23 58 16 249

Geocentric position (AU) +0.00312735 +0.01032395 +0.00349842
C/1997 L2 1997 06 10.72548 05 16 28.1 +24 11 57 249

Geocentric position (AU) +0.00312521 +0.01032404 +0.00349881
C/1997 L2 1997 06 10.74240 05 16 39.3 +24 16 34 249

Geocentric position (AU) +0.00312443 +0.01032407 +0.00349895
C/1997 L2 1997 06 10.89659 05 18 27.6 +24 56 55 249

Geocentric position (AU) +0.00311737 +0.01032434 +0.00350024
C/1997 L2 1997 06 10.93062 05 18 50.2 +25 04 00 249

Geocentric position (AU) +0.00311581 +0.01032440 +0.00350053

C/1997 L2 1997 06 10.97167 05 19 20.7 +25 11 48 249
Geocentric position (AU) +0.00311393 +0.01032447 +0.00350087

C/1997 L2 1997 06 10.99520 05 19 34.4 +25 15 50 249
Geocentric position (AU) +0.00311285 +0.01032450 +0.00350107

C/1997 L2 1997 06 11.01743 05 19 49.0 +25 19 47 249
Geocentric position (AU) +0.00311184 +0.01032454 +0.00350126

C/1997 L2 1997 06 11.12161 05 20 53.7 +25 32 57 249
Geocentric position (AU) +0.00310707 +0.01032468 +0.00350214

C/1997 L2 1997 06 11.18210 05 21 28.4 +25 38 00 249
Geocentric position (AU) +0.00310430 +0.01032477 +0.00350265

C/1997 L2 1997 06 11.23965 05 22 02.6 +25 41 17 249
Geocentric position (AU) +0.00310166 +0.01032484 +0.00350314

C/1997 L2 1997 06 11.28438 05 22 25.0 +25 43 24 249
Geocentric position (AU) +0.00309962 +0.01032489 +0.00350352

C/1997 L2 1997 06 11.35478 05 23 02.7 +25 45 06 249
Geocentric position (AU) +0.00309639 +0.01032497 +0.00350412

C/1997 L2 1997 06 11.42392 05 23 32.3 +25 45 30 249
Geocentric position (AU) +0.00309323 +0.01032504 +0.00350472

C/1997 L2 1997 06 11.45147 05 23 48.7 +25 45 01 249
Geocentric position (AU) +0.00309197 +0.01032506 +0.00350495

C/1997 L2 1997 06 11.53826 05 24 27.7 +25 43 54 249
Geocentric position (AU) +0.00308800 +0.01032514 +0.00350570

C/1997 L3 (SOHO)
C/1997 L3 1997 06 12.68115 05 19 38.9 +19 13 07 249

Geocentric position (AU) +0.00303575 +0.01032533 +0.00351584
C/1997 L3 1997 06 12.72634 05 19 43.1 +19 19 29 249

Geocentric position (AU) +0.00303369 +0.01032531 +0.00351626
C/1997 L3 1997 06 12.77965 05 19 50.8 +19 27 04 249

Geocentric position (AU) +0.00303125 +0.01032528 +0.00351675
C/1997 L3 1997 06 12.82924 05 20 00.1 +19 33 51 249

Geocentric position (AU) +0.00302899 +0.01032526 +0.00351720
C/1997 L3 1997 06 12.89659 05 20 10.0 +19 43 52 249

Geocentric position (AU) +0.00302591 +0.01032522 +0.00351782
C/1997 L3 1997 06 12.93063 05 20 16.6 +19 49 13 249

Geocentric position (AU) +0.00302436 +0.01032519 +0.00351814
C/1997 L3 1997 06 12.97166 05 20 22.1 +19 55 37 249

Geocentric position (AU) +0.00302249 +0.01032517 +0.00351852
C/1997 L3 1997 06 12.99520 05 20 26.6 +19 59 21 249

Geocentric position (AU) +0.00302141 +0.01032515 +0.00351874
C/1997 L3 1997 06 13.07336 05 20 40.4 +20 12 28 249

Geocentric position (AU) +0.00301784 +0.01032509 +0.00351947
C/1997 L3 1997 06 13.12159 05 20 49.4 +20 20 31 249

Geocentric position (AU) +0.00301564 +0.01032506 +0.00351992
C/1997 L3 1997 06 13.19286 05 21 03.3 +20 33 07 249

Geocentric position (AU) +0.00301239 +0.01032500 +0.00352059
C/1997 L3 1997 06 13.23965 05 21 13.4 +20 41 41 249

Geocentric position (AU) +0.00301025 +0.01032495 +0.00352103
C/1997 L3 1997 06 13.28442 05 21 23.3 +20 50 27 249

Geocentric position (AU) +0.00300821 +0.01032491 +0.00352145
C/1997 L3 1997 06 13.35475 05 21 40.7 +21 05 04 249

Geocentric position (AU) +0.00300500 +0.01032484 +0.00352211
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C/1997 L3 1997 06 13.44728 05 22 07.8 +21 25 08 249
Geocentric position (AU) +0.00300077 +0.01032475 +0.00352299

C/1997 L3 1997 06 13.51812 05 22 32.7 +21 42 21 249
Geocentric position (AU) +0.00299754 +0.01032467 +0.00352367

C/1997 L3 1997 06 13.58538 05 23 02.9 +22 00 25 249
Geocentric position (AU) +0.00299447 +0.01032459 +0.00352432

C/1997 L4 (SOHO)
C/1997 L4 1997 06 14.35476 05 29 08.6 +19 05 43 249

Geocentric position (AU) +0.00295934 +0.01032352 +0.00353189
C/1997 L4 1997 06 14.44732 05 29 17.8 +19 16 30 249

Geocentric position (AU) +0.00295511 +0.01032336 +0.00353282
C/1997 L4 1997 06 14.58687 05 29 30.6 +19 31 06 249

Geocentric position (AU) +0.00294874 +0.01032313 +0.00353424
C/1997 L4 1997 06 14.62159 05 29 39.4 +19 35 12 249

Geocentric position (AU) +0.00294715 +0.01032307 +0.00353460
C/1997 L4 1997 06 14.67222 05 29 46.5 +19 41 16 249

Geocentric position (AU) +0.00294483 +0.01032298 +0.00353512
C/1997 L4 1997 06 14.72229 05 29 54.8 +19 47 26 249

Geocentric position (AU) +0.00294255 +0.01032289 +0.00353563
C/1997 L4 1997 06 14.77438 05 29 59.0 +19 54 03 249

Geocentric position (AU) +0.00294016 +0.01032280 +0.00353617
C/1997 L4 1997 06 14.83176 05 30 07.1 +20 00 43 249

Geocentric position (AU) +0.00293754 +0.01032270 +0.00353676
C/1997 L4 1997 06 14.87006 05 30 12.3 +20 05 19 249

Geocentric position (AU) +0.00293579 +0.01032263 +0.00353716
C/1997 L4 1997 06 14.93072 05 30 20.6 +20 13 46 249

Geocentric position (AU) +0.00293301 +0.01032252 +0.00353779
C/1997 L4 1997 06 14.97168 05 30 28.9 +20 19 10 249

Geocentric position (AU) +0.00293114 +0.01032244 +0.00353822
C/1997 L4 1997 06 15.01743 05 30 34.1 +20 25 26 249

Geocentric position (AU) +0.00292904 +0.01032236 +0.00353870
C/1997 L4 1997 06 15.07326 05 30 42.1 +20 33 00 249

Geocentric position (AU) +0.00292649 +0.01032225 +0.00353929
C/1997 L4 1997 06 15.12160 05 30 49.7 +20 40 17 249

Geocentric position (AU) +0.00292427 +0.01032216 +0.00353980
C/1997 L4 1997 06 15.19597 05 31 00.0 +20 51 39 249

Geocentric position (AU) +0.00292087 +0.01032202 +0.00354059
C/1997 L4 1997 06 15.23966 05 31 09.3 +20 58 17 249

Geocentric position (AU) +0.00291887 +0.01032194 +0.00354105
C/1997 L4 1997 06 15.28442 05 31 18.1 +21 05 16 249

Geocentric position (AU) +0.00291682 +0.01032185 +0.00354153
C/1997 L4 1997 06 15.35477 05 31 30.4 +21 18 01 249

Geocentric position (AU) +0.00291359 +0.01032171 +0.00354229
C/1997 L4 1997 06 15.42391 05 31 46.4 +21 29 44 249

Geocentric position (AU) +0.00291042 +0.01032158 +0.00354303
C/1997 L4 1997 06 15.44730 05 31 51.2 +21 33 46 249

Geocentric position (AU) +0.00290935 +0.01032153 +0.00354328
C/1997 L4 1997 06 15.48756 05 32 00.8 +21 41 34 249

Geocentric position (AU) +0.00290750 +0.01032145 +0.00354372
C/1997 L4 1997 06 15.51812 05 32 09.8 +21 47 54 249

Geocentric position (AU) +0.00290610 +0.01032139 +0.00354405

C/1997 L4 1997 06 15.58688 05 32 29.4 +22 01 33 249
Geocentric position (AU) +0.00290294 +0.01032126 +0.00354480

C/1997 L4 1997 06 15.60425 05 32 34.1 +22 06 03 249
Geocentric position (AU) +0.00290214 +0.01032122 +0.00354499

C/1997 L4 1997 06 15.64521 05 32 48.8 +22 15 26 249
Geocentric position (AU) +0.00290026 +0.01032114 +0.00354543

C/1997 L4 1997 06 15.66091 05 32 51.7 +22 18 18 249
Geocentric position (AU) +0.00289954 +0.01032111 +0.00354561

C/1997 L4 1997 06 15.68604 05 33 05.1 +22 25 33 249
Geocentric position (AU) +0.00289839 +0.01032106 +0.00354588

C/1997 L4 1997 06 15.72994 05 33 24.1 +22 37 05 249
Geocentric position (AU) +0.00289637 +0.01032097 +0.00354637

C/1997 L4 1997 06 15.77091 05 33 51.4 +22 49 03 249
Geocentric position (AU) +0.00289449 +0.01032089 +0.00354682

C/1997 M1 (SOHO)
C/1997 M1 1997 06 29.99520 06 25 47.2 +19 55 51 249

Geocentric position (AU) +0.00201665 +0.01032250 +0.00378536
C/1997 M1 1997 06 30.02786 06 26 01.1 +20 00 39 249

Geocentric position (AU) +0.00201373 +0.01032235 +0.00378600
C/1997 M1 1997 06 30.07437 06 26 22.8 +20 07 31 249

Geocentric position (AU) +0.00200954 +0.01032214 +0.00378692
C/1997 M1 1997 06 30.14419 06 26 56.7 +20 17 57 249

Geocentric position (AU) +0.00200324 +0.01032182 +0.00378830
C/1997 M1 1997 06 30.18201 06 27 16.4 +20 24 28 249

Geocentric position (AU) +0.00199982 +0.01032163 +0.00378904
C/1997 M1 1997 06 30.24075 06 27 47.0 +20 34 25 249

Geocentric position (AU) +0.00199450 +0.01032134 +0.00379020
C/1997 M1 1997 06 30.27784 06 28 07.8 +20 40 40 249

Geocentric position (AU) +0.00199113 +0.01032116 +0.00379092
C/1997 M1 1997 06 30.33062 06 28 37.6 +20 49 47 249

Geocentric position (AU) +0.00198632 +0.01032088 +0.00379196
C/1997 M1 1997 06 30.38340 06 29 08.3 +20 59 50 249

Geocentric position (AU) +0.00198150 +0.01032060 +0.00379299
C/1997 M1 1997 06 30.43162 06 29 39.4 +21 09 06 249

Geocentric position (AU) +0.00197709 +0.01032034 +0.00379394
C/1997 M1 1997 06 30.52785 06 30 47.1 +21 29 36 249

Geocentric position (AU) +0.00196825 +0.01031980 +0.00379582
C/1997 M1 1997 06 30.58548 06 31 31.4 +21 42 13 249

Geocentric position (AU) +0.00196293 +0.01031946 +0.00379695

C/1997 P1 (SOHO)
C/1997 P1 1997 08 03.86465 08 27 53.1 +14 01 33 249

Geocentric position (AU) −0.00304316 +0.00836459 +0.00393226
C/1997 P1 1997 08 03.88757 08 28 08.7 +14 03 02 249

Geocentric position (AU) −0.00304767 +0.00836158 +0.00393163
C/1997 P1 1997 08 03.98904 08 29 17.6 +14 09 29 249

Geocentric position (AU) −0.00306762 +0.00834819 +0.00392882
C/1997 P1 1997 08 04.03131 08 29 46.6 +14 11 46 249

Geocentric position (AU) −0.00307594 +0.00834260 +0.00392762
C/1997 P1 1997 08 04.10088 08 30 35.9 +14 16 21 249

Geocentric position (AU) −0.00308961 +0.00833337 +0.00392566
C/1997 P1 1997 08 04.16812 08 31 23.4 +14 20 32 249

Geocentric position (AU) −0.00310283 +0.00832441 +0.00392376
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C/1997 P1 1997 08 04.19381 08 31 41.9 +14 22 10 249
Geocentric position (AU) −0.00310789 +0.00832098 +0.00392302

C/1997 P1 1997 08 04.22576 08 32 05.1 +14 24 23 249
Geocentric position (AU) −0.00311417 +0.00831671 +0.00392211

C/1997 P1 1997 08 04.24451 08 32 19.7 +14 25 32 249
Geocentric position (AU) −0.00311785 +0.00831420 +0.00392158

C/1997 P1 1997 08 04.28687 08 32 50.4 +14 28 24 249
Geocentric position (AU) −0.00312618 +0.00830853 +0.00392036

C/1997 P1 1997 08 04.45076 08 34 55.6 +14 39 34 249
Geocentric position (AU) −0.00315841 +0.00828646 +0.00391560

C/1997 P1 1997 08 04.48548 08 35 22.5 +14 42 00 249
Geocentric position (AU) −0.00316524 +0.00828176 +0.00391458

C/1997 P1 1997 08 04.50284 08 35 36.7 +14 43 15 249
Geocentric position (AU) −0.00316865 +0.00827941 +0.00391407

C/1997 P1 1997 08 04.50550 08 35 38.7 +14 43 31 249
Geocentric position (AU) −0.00316917 +0.00827905 +0.00391399

C/1997 P1 1997 08 04.58097 08 36 38.9 +14 48 57 249
Geocentric position (AU) −0.00318401 +0.00826880 +0.00391176

C/1997 P1 1997 08 04.58388 08 36 42.0 +14 49 08 249
Geocentric position (AU) −0.00318458 +0.00826841 +0.00391167

C/1997 P1 1997 08 04.60274 08 36 57.5 +14 50 32 249
Geocentric position (AU) −0.00318829 +0.00826584 +0.00391111

C/1997 P1 1997 08 04.61325 08 37 06.3 +14 51 20 249
Geocentric position (AU) −0.00319036 +0.00826441 +0.00391080

C/1997 P1 1997 08 04.62703 08 37 17.9 +14 52 21 249
Geocentric position (AU) −0.00319307 +0.00826254 +0.00391039

C/1997 P1 1997 08 04.67836 08 38 00.8 +14 56 09 249
Geocentric position (AU) −0.00320316 +0.00825553 +0.00390885

C/1997 P1 1997 08 04.69212 08 38 12.8 +14 57 16 249
Geocentric position (AU) −0.00320587 +0.00825365 +0.00390844

C/1997 P1 1997 08 04.70591 08 38 24.1 +14 58 11 249
Geocentric position (AU) −0.00320858 +0.00825177 +0.00390803

C/1997 P1 1997 08 04.71969 08 38 35.9 +14 59 20 249
Geocentric position (AU) −0.00321128 +0.00824988 +0.00390761

C/1997 P1 1997 08 04.73347 08 38 47.9 +15 00 26 249
Geocentric position (AU) −0.00321399 +0.00824800 +0.00390720

C/1997 P1 1997 08 04.74725 08 39 00.2 +15 01 29 249
Geocentric position (AU) −0.00321670 +0.00824611 +0.00390678

C/1997 P1 1997 08 04.77585 08 39 25.1 +15 03 44 249
Geocentric position (AU) −0.00322233 +0.00824219 +0.00390591

C/1997 P1 1997 08 04.80915 08 39 55.2 +15 06 23 249
Geocentric position (AU) −0.00322887 +0.00823762 +0.00390490

C/1997 P1 1997 08 04.86872 08 40 49.0 +15 11 13 249
Geocentric position (AU) −0.00324058 +0.00822942 +0.00390309

C/1997 P1 1997 08 04.91415 08 41 30.7 +15 14 54 249
Geocentric position (AU) −0.00324951 +0.00822316 +0.00390170

C/1997 P1 1997 08 04.96244 08 42 18.6 +15 19 01 249
Geocentric position (AU) −0.00325900 +0.00821648 +0.00390021

C/1997 P1 1997 08 04.98799 08 42 42.4 +15 21 11 249
Geocentric position (AU) −0.00326402 +0.00821295 +0.00389942

C/1997 P1 1997 08 05.00911 08 43 02.7 +15 23 01 249
Geocentric position (AU) −0.00326817 +0.00821002 +0.00389877

C/1997 P1 1997 08 05.03511 08 43 28.4 +15 25 18 249
Geocentric position (AU) −0.00327328 +0.00820641 +0.00389796

C/1997 P1 1997 08 05.06538 08 44 00.4 +15 27 44 249
Geocentric position (AU) −0.00327923 +0.00820221 +0.00389702

C/1997 P1 1997 08 05.07620 08 44 09.9 +15 28 57 249
Geocentric position (AU) −0.00328136 +0.00820071 +0.00389668

C/1997 P1 1997 08 05.09946 08 44 34.2 +15 31 03 249
Geocentric position (AU) −0.00328593 +0.00819747 +0.00389595

C/1997 P1 1997 08 05.12337 08 44 59.1 +15 33 20 249
Geocentric position (AU) −0.00329063 +0.00819414 +0.00389520

C/1997 P1 1997 08 05.14815 08 45 26.5 +15 35 39 249
Geocentric position (AU) −0.00329550 +0.00819069 +0.00389443

C/1997 P1 1997 08 05.17329 08 45 52.1 +15 37 57 249
Geocentric position (AU) −0.00330044 +0.00818718 +0.00389364

C/1997 P1 1997 08 05.21890 08 46 43.5 +15 42 18 249
Geocentric position (AU) −0.00330940 +0.00818080 +0.00389220

C/1997 P1 1997 08 05.26881 08 47 40.2 +15 47 15 249
Geocentric position (AU) −0.00331920 +0.00817381 +0.00389061

C/1997 P1 1997 08 05.29445 08 48 10.2 +15 49 47 249
Geocentric position (AU) −0.00332424 +0.00817022 +0.00388980

C/1997 P1 1997 08 05.32474 08 48 46.4 +15 53 03 249
Geocentric position (AU) −0.00333019 +0.00816596 +0.00388883

C/1997 P1 1997 08 05.33546 08 49 00.3 +15 54 02 249
Geocentric position (AU) −0.00333229 +0.00816446 +0.00388849

C/1997 P1 1997 08 05.36079 08 49 31.6 +15 56 43 249
Geocentric position (AU) −0.00333727 +0.00816089 +0.00388768

C/1997 P1 1997 08 05.37400 08 49 48.6 +15 57 57 249
Geocentric position (AU) −0.00333986 +0.00815903 +0.00388725

C/1997 P1 1997 08 05.38466 08 50 02.0 +15 59 14 249
Geocentric position (AU) −0.00334195 +0.00815753 +0.00388691

C/1997 P1 1997 08 05.40939 08 50 34.5 +16 01 55 249
Geocentric position (AU) −0.00334681 +0.00815404 +0.00388611

C/1997 P1 1997 08 05.43450 08 51 08.3 +16 04 43 249
Geocentric position (AU) −0.00335174 +0.00815050 +0.00388530

C/1997 P1 1997 08 05.48002 08 52 11.8 +16 09 59 249
Geocentric position (AU) −0.00336068 +0.00814406 +0.00388383

C/1997 P1 1997 08 05.50336 08 52 46.7 +16 13 30 249
Geocentric position (AU) −0.00336526 +0.00814076 +0.00388307

C/1997 P1 1997 08 05.52215 08 53 14.5 +16 14 59 249
Geocentric position (AU) −0.00336895 +0.00813810 +0.00388246

C/1997 P1 1997 08 05.54776 08 53 53.2 +16 18 08 249
Geocentric position (AU) −0.00337398 +0.00813447 +0.00388162

C/1997 P1 1997 08 05.57801 08 54 42.7 +16 21 59 249
Geocentric position (AU) −0.00337992 +0.00813017 +0.00388064

C/1997 P1 1997 08 05.58875 08 55 00.4 +16 23 13 249
Geocentric position (AU) −0.00338203 +0.00812864 +0.00388028

C/1997 P1 1997 08 05.61411 08 55 43.5 +16 26 48 249
Geocentric position (AU) −0.00338700 +0.00812504 +0.00387945

C/1997 P1 1997 08 05.62732 08 56 07.7 +16 28 15 249
Geocentric position (AU) −0.00338960 +0.00812316 +0.00387902

C/1997 P1 1997 08 05.63395 08 56 22.4 +16 29 24 249
Geocentric position (AU) −0.00339091 +0.00812221 +0.00387880
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C/1997 P1 1997 08 05.63902 08 56 28.9 +16 30 10 249
Geocentric position (AU) −0.00339189 +0.00812149 +0.00387863

C/1997 P1 1997 08 05.64963 08 56 52.8 +16 31 29 249
Geocentric position (AU) −0.00339398 +0.00811997 +0.00387828

C/1997 P1 1997 08 05.68396 08 57 58.9 +16 36 35 249
Geocentric position (AU) −0.00340072 +0.00811508 +0.00387715

C/1997 P1 1997 08 05.72371 08 59 30.3 +16 42 11 249
Geocentric position (AU) −0.00340852 +0.00810940 +0.00387583

C/1997 P3 (SOHO)
C/1997 P3 1997 08 07.63963 08 52 54.7 +14 12 41 249

Geocentric position (AU) −0.00378307 +0.00782476 +0.00380670
C/1997 P3 1997 08 07.74245 08 54 49.7 +14 23 27 249

Geocentric position (AU) −0.00380307 +0.00780889 +0.00380267
C/1997 P3 1997 08 07.76916 08 55 20.3 +14 26 31 249

Geocentric position (AU) −0.00380827 +0.00780476 +0.00380162
C/1997 P3 1997 08 07.79106 08 55 46.2 +14 29 11 249

Geocentric position (AU) −0.00381253 +0.00780137 +0.00380076
C/1997 P3 1997 08 07.85485 08 57 02.8 +14 36 33 249

Geocentric position (AU) −0.00382493 +0.00779148 +0.00379824
C/1997 P3 1997 08 07.89198 08 57 47.4 +14 41 07 249

Geocentric position (AU) −0.00383214 +0.00778572 +0.00379677
C/1997 P3 1997 08 07.93409 08 58 41.9 +14 46 08 249

Geocentric position (AU) −0.00384032 +0.00777916 +0.00379509
C/1997 P3 1997 08 07.96348 08 59 22.0 +14 49 26 249

Geocentric position (AU) −0.00384603 +0.00777459 +0.00379392
C/1997 P3 1997 08 07.98538 08 59 51.4 +14 52 44 249

Geocentric position (AU) −0.00385028 +0.00777117 +0.00379304
C/1997 P3 1997 08 08.00911 09 00 23.6 +14 55 43 249

Geocentric position (AU) −0.00385489 +0.00776747 +0.00379209
C/1997 P3 1997 08 08.03510 09 01 01.3 +14 59 18 249

Geocentric position (AU) −0.00385994 +0.00776341 +0.00379105
C/1997 P3 1997 08 08.06538 09 01 46.5 +15 02 51 249

Geocentric position (AU) −0.00386581 +0.00775868 +0.00378983

C/1997 S1 (SOHO)
C/1997 S1 1997 09 29.91792 12 03 38.4 −03 56 17 249

Geocentric position (AU) −0.00828188 −0.00452657 −0.00163376
C/1997 S1 1997 09 29.95714 12 04 31.7 −03 54 55 249

Geocentric position (AU) −0.00827941 −0.00453449 −0.00163830
C/1997 S1 1997 09 29.98808 12 05 12.4 −03 53 30 249

Geocentric position (AU) −0.00827746 −0.00454073 −0.00164188
C/1997 S1 1997 09 29.99526 12 05 21.5 −03 53 27 249

Geocentric position (AU) −0.00827700 −0.00454219 −0.00164271
C/1997 S1 1997 09 30.01879 12 05 53.7 −03 52 16 249

Geocentric position (AU) −0.00827552 −0.00454691 −0.00164543
C/1997 S1 1997 09 30.03687 12 06 18.7 −03 51 32 249

Geocentric position (AU) −0.00827437 −0.00455055 −0.00164752
C/1997 S1 1997 09 30.06534 12 06 57.5 −03 50 20 249

Geocentric position (AU) −0.00827257 −0.00455629 −0.00165081
C/1997 S1 1997 09 30.13201 12 08 30.6 −03 47 32 249

Geocentric position (AU) −0.00826832 −0.00456969 −0.00165850
C/1997 S1 1997 09 30.21559 12 10 31.0 −03 43 37 249

Geocentric position (AU) −0.00826297 −0.00458646 −0.00166814

C/1997 S1 1997 09 30.23039 12 10 54.1 −03 42 56 249
Geocentric position (AU) −0.00826202 −0.00458942 −0.00166985

C/1997 S1 1997 09 30.29086 12 12 25.0 −03 39 38 249
Geocentric position (AU) −0.00825812 −0.00460153 −0.00167681

C/1997 S1 1997 09 30.33090 12 13 27.6 −03 37 37 249
Geocentric position (AU) −0.00825553 −0.00460954 −0.00168142

C/1997 S1 1997 09 30.36725 12 14 24.6 −03 35 37 249
Geocentric position (AU) −0.00825318 −0.00461680 −0.00168560

C/1997 S1 1997 09 30.40631 12 15 24.6 −03 33 03 249
Geocentric position (AU) −0.00825064 −0.00462460 −0.00169009

C/1997 S1 1997 09 30.44104 12 16 26.7 −03 31 12 249
Geocentric position (AU) −0.00824837 −0.00463152 −0.00169408

C/1997 S1 1997 09 30.52876 12 18 57.2 −03 25 15 249
Geocentric position (AU) −0.00824263 −0.00464898 −0.00170415

C/1997 S1 1997 09 30.53826 12 19 13.7 −03 25 16 249
Geocentric position (AU) −0.00824201 −0.00465088 −0.00170524

C/1997 S1 1997 09 30.57132 12 20 13.5 −03 22 14 249
Geocentric position (AU) −0.00823983 −0.00465745 −0.00170903

C/1997 S1 1997 09 30.58994 12 20 48.4 −03 20 44 249
Geocentric position (AU) −0.00823861 −0.00466115 −0.00171117

C/1997 S2 (SOHO)
C/1997 S2 1997 09 25.44173 11 45 02.2 −02 15 01 249

Geocentric position (AU) −0.00851517 −0.00357867 −0.00110104
C/1997 S2 1997 09 25.48136 11 45 51.2 −02 14 47 249

Geocentric position (AU) −0.00851353 −0.00358741 −0.00110587
C/1997 S2 1997 09 25.48965 11 46 01.9 −02 14 27 249

Geocentric position (AU) −0.00851319 −0.00358924 −0.00110688
C/1997 S2 1997 09 25.52645 11 46 50.0 −02 13 15 249

Geocentric position (AU) −0.00851167 −0.00359734 −0.00111135
C/1997 S2 1997 09 25.57506 11 47 52.3 −02 11 20 249

Geocentric position (AU) −0.00850964 −0.00360804 −0.00111727
C/1997 S2 1997 09 25.67715 11 50 07.9 −02 07 31 249

Geocentric position (AU) −0.00850535 −0.00363049 −0.00112967
C/1997 S2 1997 09 25.74602 11 51 41.3 −02 04 07 249

Geocentric position (AU) −0.00850242 −0.00364561 −0.00113804
C/1997 S2 1997 09 25.78131 11 52 34.2 −02 03 01 249

Geocentric position (AU) −0.00850092 −0.00365336 −0.00114232
C/1997 S2 1997 09 25.86851 11 54 39.6 −01 59 13 249

Geocentric position (AU) −0.00849716 −0.00367247 −0.00115291
C/1997 S2 1997 09 25.94149 11 56 31.0 −01 55 31 249

Geocentric position (AU) −0.00849400 −0.00368845 −0.00116176
C/1997 S2 1997 09 25.96673 11 57 10.5 −01 53 46 249

Geocentric position (AU) −0.00849289 −0.00369396 −0.00116481
C/1997 S2 1997 09 25.98201 11 57 32.8 −01 53 07 249

Geocentric position (AU) −0.00849222 −0.00369730 −0.00116666
C/1997 S2 1997 09 26.03687 11 58 59.3 −01 50 30 249

Geocentric position (AU) −0.00848981 −0.00370929 −0.00117331
C/1997 S2 1997 09 26.06534 11 59 50.0 −01 48 54 249

Geocentric position (AU) −0.00848856 −0.00371551 −0.00117676

C/1997 T2 (SOHO)
C/1997 T2 1997 10 03.34035 12 14 04.5 −05 17 41 249

Geocentric position (AU) −0.00804122 −0.00518664 −0.00201896
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C/1997 T2 1997 10 03.36465 12 14 33.6 −05 17 21 249
Geocentric position (AU) −0.00803934 −0.00519108 −0.00202161

C/1997 T2 1997 10 03.40633 12 15 27.9 −05 15 34 249
Geocentric position (AU) −0.00803612 −0.00519871 −0.00202615

C/1997 T2 1997 10 03.44103 12 16 14.4 −05 14 30 249
Geocentric position (AU) −0.00803342 −0.00520505 −0.00202993

C/1997 T2 1997 10 03.49313 12 17 23.9 −05 12 27 249
Geocentric position (AU) −0.00802937 −0.00521455 −0.00203559

C/1997 T2 1997 10 03.52867 12 18 10.3 −05 11 15 249
Geocentric position (AU) −0.00802661 −0.00522102 −0.00203945

C/1997 T2 1997 10 03.57367 12 19 12.0 −05 09 39 249
Geocentric position (AU) −0.00802310 −0.00522921 −0.00204434

C/1997 T2 1997 10 03.61507 12 20 09.0 −05 07 52 249
Geocentric position (AU) −0.00801986 −0.00523673 −0.00204883

C/1997 T2 1997 10 03.63805 12 20 41.6 −05 06 44 249
Geocentric position (AU) −0.00801806 −0.00524090 −0.00205132

C/1997 T2 1997 10 03.66187 12 21 15.3 −05 05 51 249
Geocentric position (AU) −0.00801619 −0.00524522 −0.00205390

C/1997 T2 1997 10 03.68549 12 21 49.3 −05 04 48 249
Geocentric position (AU) −0.00801434 −0.00524950 −0.00205646

C/1997 T2 1997 10 03.71534 12 22 32.5 −05 03 20 249
Geocentric position (AU) −0.00801199 −0.00525490 −0.00205969

C/1997 T2 1997 10 03.75740 12 23 34.2 −05 01 28 249
Geocentric position (AU) −0.00800868 −0.00526251 −0.00206424

C/1997 T2 1997 10 03.83719 12 25 35.0 −04 57 36 249
Geocentric position (AU) −0.00800239 −0.00527690 −0.00207286

C/1997 T2 1997 10 03.88040 12 26 42.8 −04 55 20 249
Geocentric position (AU) −0.00799897 −0.00528468 −0.00207752

C/1997 T2 1997 10 03.92029 12 27 46.8 −04 53 00 249
Geocentric position (AU) −0.00799581 −0.00529185 −0.00208182

C/1997 T2 1997 10 03.93617 12 28 12.2 −04 51 58 249
Geocentric position (AU) −0.00799455 −0.00529470 −0.00208353

C/1997 T2 1997 10 03.96674 12 29 04.3 −04 50 13 249
Geocentric position (AU) −0.00799212 −0.00530019 −0.00208682

C/1997 T2 1997 10 03.98201 12 29 29.4 −04 49 13 249
Geocentric position (AU) −0.00799091 −0.00530293 −0.00208846

C/1997 T2 1997 10 04.03062 12 30 54.2 −04 45 46 249
Geocentric position (AU) −0.00798703 −0.00531164 −0.00209369

C/1997 T2 1997 10 04.03687 12 31 02.0 −04 45 58 249
Geocentric position (AU) −0.00798654 −0.00531275 −0.00209436

C/1997 T2 1997 10 04.06189 12 31 49.5 −04 43 58 249
Geocentric position (AU) −0.00798454 −0.00531723 −0.00209705

C/1997 T2 1997 10 04.06534 12 31 54.4 −04 43 45 249
Geocentric position (AU) −0.00798427 −0.00531784 −0.00209742

C/1997 T2 1997 10 04.08617 12 32 32.9 −04 42 08 249
Geocentric position (AU) −0.00798260 −0.00532157 −0.00209966

C/1997 T2 1997 10 04.12159 12 33 41.1 −04 40 04 249
Geocentric position (AU) −0.00797977 −0.00532789 −0.00210346

C/1997 T4 (SOHO)
C/1997 T4 1997 10 06.35041 12 35 07.9 −05 59 36 249

Geocentric position (AU) −0.00779382 −0.00570967 −0.00233654

C/1997 T4 1997 10 06.36862 12 35 32.9 −05 58 30 249
Geocentric position (AU) −0.00779225 −0.00571265 −0.00233839

C/1997 T4 1997 10 06.40631 12 36 32.8 −05 56 07 249
Geocentric position (AU) −0.00778898 −0.00571883 −0.00234223

C/1997 T4 1997 10 06.60838 12 41 56.7 −05 43 34 249
Geocentric position (AU) −0.00777144 −0.00575176 −0.00236272

C/1997 T4 1997 10 06.61658 12 42 11.4 −05 42 37 249
Geocentric position (AU) −0.00777073 −0.00575309 −0.00236355

C/1997 T4 1997 10 06.64468 12 42 57.2 −05 41 14 249
Geocentric position (AU) −0.00776828 −0.00575765 −0.00236639

C/1997 T5 (SOHO)
C/1997 T5 1997 10 07.25091 12 33 20.1 −06 46 22 249

Geocentric position (AU) −0.00771509 −0.00585465 −0.00242715
C/1997 T5 1997 10 07.28687 12 34 10.5 −06 44 22 249

Geocentric position (AU) −0.00771191 −0.00586033 −0.00243073
C/1997 T5 1997 10 07.32367 12 35 01.6 −06 42 29 249

Geocentric position (AU) −0.00770866 −0.00586613 −0.00243438
C/1997 T5 1997 10 07.40640 12 37 01.7 −06 38 05 249

Geocentric position (AU) −0.00770134 −0.00587914 −0.00244259
C/1997 T5 1997 10 07.44104 12 37 53.6 −06 36 07 249

Geocentric position (AU) −0.00769827 −0.00588457 −0.00244602
C/1997 T5 1997 10 07.49454 12 39 11.9 −06 32 54 249

Geocentric position (AU) −0.00769352 −0.00589294 −0.00245131
C/1997 T5 1997 10 07.52912 12 40 04.5 −06 30 48 249

Geocentric position (AU) −0.00769045 −0.00589834 −0.00245472
C/1997 T5 1997 10 07.57367 12 41 11.7 −06 27 16 249

Geocentric position (AU) −0.00768649 −0.00590529 −0.00245912
C/1997 T5 1997 10 07.63756 12 42 59.4 −06 23 05 249

Geocentric position (AU) −0.00768081 −0.00591523 −0.00246541
C/1997 T5 1997 10 07.66187 12 43 39.9 −06 20 44 249

Geocentric position (AU) −0.00767864 −0.00591900 −0.00246780
C/1997 T5 1997 10 07.72803 12 45 38.9 −06 16 08 249

Geocentric position (AU) −0.00767274 −0.00592926 −0.00247431
C/1997 T5 1997 10 07.76606 12 46 45.9 −06 12 50 249

Geocentric position (AU) −0.00766935 −0.00593514 −0.00247804

C/1997 V2 (SOHO)
C/1997 V2 1997 11 08.57798 14 41 50.7 −19 21 48 249

Geocentric position (AU) −0.00517291 −0.00858229 −0.00449357
C/1997 V2 1997 11 08.58905 14 42 04.2 −19 20 34 249

Geocentric position (AU) −0.00517223 −0.00858257 −0.00449390
C/1997 V2 1997 11 08.60024 14 42 15.2 −19 19 38 249

Geocentric position (AU) −0.00517155 −0.00858285 −0.00449424
C/1997 V2 1997 11 08.65551 14 43 17.9 −19 13 46 249

Geocentric position (AU) −0.00516818 −0.00858424 −0.00449592
C/1997 V2 1997 11 08.66651 14 43 32.9 −19 12 15 249

Geocentric position (AU) −0.00516751 −0.00858452 −0.00449625
C/1997 V2 1997 11 08.67750 14 43 41.9 −19 11 24 249

Geocentric position (AU) −0.00516684 −0.00858479 −0.00449658
C/1997 V2 1997 11 08.68851 14 43 58.8 −19 09 44 249

Geocentric position (AU) −0.00516617 −0.00858507 −0.00449691
C/1997 V2 1997 11 08.69964 14 44 06.7 −19 08 50 249

Geocentric position (AU) −0.00516549 −0.00858535 −0.00449725
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C/1997 V2 1997 11 08.71060 14 44 20.9 −19 07 45 249
Geocentric position (AU) −0.00516483 −0.00858562 −0.00449758

C/1997 V2 1997 11 08.72155 14 44 32.4 −19 06 41 249
Geocentric position (AU) −0.00516416 −0.00858589 −0.00449791

C/1997 V2 1997 11 08.73255 14 44 46.8 −19 05 34 249
Geocentric position (AU) −0.00516349 −0.00858617 −0.00449824

C/1997 V2 1997 11 08.74351 14 44 57.8 −19 04 24 249
Geocentric position (AU) −0.00516283 −0.00858644 −0.00449857

C/1997 V2 1997 11 08.75451 14 45 13.0 −19 03 16 249
Geocentric position (AU) −0.00516216 −0.00858671 −0.00449890

C/1997 V2 1997 11 08.78738 14 45 48.3 −18 58 52 249
Geocentric position (AU) −0.00516017 −0.00858753 −0.00449989

C/1997 V2 1997 11 08.80931 14 46 15.7 −18 56 50 249
Geocentric position (AU) −0.00515884 −0.00858807 −0.00450055

C/1997 V2 1997 11 08.82032 14 46 26.2 −18 55 57 249
Geocentric position (AU) −0.00515818 −0.00858834 −0.00450088

C/1997 V2 1997 11 08.87088 14 47 25.2 −18 49 06 249
Geocentric position (AU) −0.00515513 −0.00858958 −0.00450239

C/1997 V2 1997 11 08.90364 14 48 02.8 −18 45 27 249
Geocentric position (AU) −0.00515316 −0.00859038 −0.00450336

C/1997 V2 1997 11 08.92552 14 48 32.4 −18 42 57 249
Geocentric position (AU) −0.00515184 −0.00859091 −0.00450401

C/1997 V2 1997 11 08.94747 14 48 54.0 −18 40 05 249
Geocentric position (AU) −0.00515052 −0.00859145 −0.00450466

C/1997 V2 1997 11 08.96936 14 49 19.5 −18 37 45 249
Geocentric position (AU) −0.00514921 −0.00859198 −0.00450531

C/1997 V2 1997 11 09.05669 14 51 04.8 −18 25 56 249
Geocentric position (AU) −0.00514399 −0.00859408 −0.00450789

C/1997 V2 1997 11 09.07852 14 51 28.9 −18 22 57 249
Geocentric position (AU) −0.00514269 −0.00859460 −0.00450854

C/1997 V2 1997 11 09.16270 14 53 12.9 −18 10 35 249
Geocentric position (AU) −0.00513768 −0.00859661 −0.00451101

C/1997 V2 1997 11 09.17356 14 53 25.5 −18 08 56 249
Geocentric position (AU) −0.00513704 −0.00859686 −0.00451132

C/1997 V2 1997 11 09.17661 14 53 27.5 −18 08 47 249
Geocentric position (AU) −0.00513686 −0.00859694 −0.00451141

C/1997 V2 1997 11 09.18447 14 53 38.1 −18 06 54 249
Geocentric position (AU) −0.00513639 −0.00859712 −0.00451164

C/1997 V2 1997 11 09.19516 14 53 51.0 −18 05 11 249
Geocentric position (AU) −0.00513576 −0.00859737 −0.00451196

C/1997 V2 1997 11 09.20607 14 54 03.1 −18 02 59 249
Geocentric position (AU) −0.00513511 −0.00859763 −0.00451227

C/1997 V2 1997 11 09.21693 14 54 15.7 −18 01 16 249
Geocentric position (AU) −0.00513447 −0.00859789 −0.00451259

C/1997 V2 1997 11 09.22782 14 54 28.5 −17 59 22 249
Geocentric position (AU) −0.00513383 −0.00859814 −0.00451291

C/1997 V2 1997 11 09.23871 14 54 42.2 −17 57 48 249
Geocentric position (AU) −0.00513318 −0.00859840 −0.00451323

C/1997 V2 1997 11 09.24971 14 54 56.8 −17 55 53 249
Geocentric position (AU) −0.00513253 −0.00859866 −0.00451355

C/1997 V2 1997 11 09.26057 14 55 11.3 −17 55 41 249
Geocentric position (AU) −0.00513189 −0.00859891 −0.00451386

C/1997 V2 1997 11 09.27146 14 55 25.2 −17 53 52 249
Geocentric position (AU) −0.00513125 −0.00859917 −0.00451418

C/1997 V2 1997 11 09.28239 14 55 38.0 −17 52 05 249
Geocentric position (AU) −0.00513061 −0.00859942 −0.00451450

C/1997 W1 (SOHO)
C/1997 W1 1997 11 21.72516 15 33 26.1 −24 57 53 249

Geocentric position (AU) −0.00459704 −0.00883212 −0.00477832
C/1997 W1 1997 11 21.81568 15 34 49.3 −24 46 48 249

Geocentric position (AU) −0.00459375 −0.00883396 −0.00477973
C/1997 W1 1997 11 21.84809 15 35 17.4 −24 43 29 249

Geocentric position (AU) −0.00459257 −0.00883462 −0.00478023
C/1997 W1 1997 11 21.90640 15 36 10.1 −24 36 50 249

Geocentric position (AU) −0.00459044 −0.00883581 −0.00478113
C/1997 W1 1997 11 21.97406 15 37 12.5 −24 28 22 249

Geocentric position (AU) −0.00458798 −0.00883719 −0.00478217
C/1997 W1 1997 11 22.03355 15 38 09.9 −24 21 11 249

Geocentric position (AU) −0.00458580 −0.00883840 −0.00478308
C/1997 W1 1997 11 22.11751 15 39 26.4 −24 10 40 249

Geocentric position (AU) −0.00458274 −0.00884011 −0.00478437
C/1997 W1 1997 11 22.21765 15 41 00.1 −23 58 12 249

Geocentric position (AU) −0.00457907 −0.00884216 −0.00478589
C/1997 W1 1997 11 22.28716 15 42 01.3 −23 49 11 249

Geocentric position (AU) −0.00457652 −0.00884358 −0.00478694
C/1997 W1 1997 11 22.36836 15 43 16.4 −23 38 24 249

Geocentric position (AU) −0.00457354 −0.00884524 −0.00478816
C/1997 W1 1997 11 22.45288 15 44 33.5 −23 27 06 249

Geocentric position (AU) −0.00457044 −0.00884697 −0.00478943
C/1997 W1 1997 11 22.53345 15 45 47.1 −23 15 55 249

Geocentric position (AU) −0.00456747 −0.00884861 −0.00479063
C/1997 W1 1997 11 22.61684 15 47 03.3 −23 03 55 249

Geocentric position (AU) −0.00456439 −0.00885032 −0.00479186
C/1997 W1 1997 11 22.68104 15 48 02.4 −22 54 22 249

Geocentric position (AU) −0.00456202 −0.00885163 −0.00479281
C/1997 W1 1997 11 22.70013 15 48 19.2 −22 51 31 249

Geocentric position (AU) −0.00456132 −0.00885203 −0.00479309
C/1997 W1 1997 11 22.78499 15 49 36.6 −22 38 23 249

Geocentric position (AU) −0.00455818 −0.00885376 −0.00479433
C/1997 W1 1997 11 22.86689 15 50 51.2 −22 25 13 249

Geocentric position (AU) −0.00455514 −0.00885544 −0.00479553
C/1997 W1 1997 11 22.99244 15 52 46.6 −22 03 28 249

Geocentric position (AU) −0.00455048 −0.00885801 −0.00479735
C/1997 W1 1997 11 23.03350 15 53 23.3 −21 56 04 249

Geocentric position (AU) −0.00454895 −0.00885885 −0.00479794
C/1997 W1 1997 11 23.09545 15 54 20.1 −21 44 24 249

Geocentric position (AU) −0.00454664 −0.00886012 −0.00479883
C/1997 W1 1997 11 23.10430 15 54 27.9 −21 42 15 249

Geocentric position (AU) −0.00454631 −0.00886030 −0.00479896
C/1997 W1 1997 11 23.14575 15 55 02.9 −21 33 34 249

Geocentric position (AU) −0.00454476 −0.00886115 −0.00479955
C/1997 W1 1997 11 23.19980 15 55 54.0 −21 21 56 249

Geocentric position (AU) −0.00454274 −0.00886226 −0.00480032
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C/1997 W1 1997 11 23.20507 15 55 58.8 −21 20 22 249
Geocentric position (AU) −0.00454254 −0.00886237 −0.00480039

C/1997 X1 (SOHO)
C/1997 X1 1997 12 01.66467 16 25 58.6 −26 26 17 249

Geocentric position (AU) −0.00418780 −0.00901288 −0.00487916
C/1997 X1 1997 12 01.80169 16 27 40.6 −26 05 18 249

Geocentric position (AU) −0.00418150 −0.00901464 −0.00487964
C/1997 X1 1997 12 01.80780 16 27 45.1 −26 04 29 249

Geocentric position (AU) −0.00418121 −0.00901471 −0.00487966
C/1997 X1 1997 12 01.81812 16 27 53.3 −26 02 53 249

Geocentric position (AU) −0.00418074 −0.00901485 −0.00487970
C/1997 X1 1997 12 01.86673 16 28 29.3 −25 55 08 249

Geocentric position (AU) −0.00417850 −0.00901546 −0.00487986
C/1997 X1 1997 12 01.90284 16 28 54.9 −25 49 28 249

Geocentric position (AU) −0.00417683 −0.00901591 −0.00487998
C/1997 X1 1997 12 01.96316 16 29 38.9 −25 39 48 249

Geocentric position (AU) −0.00417405 −0.00901667 −0.00488018
C/1997 X1 1997 12 01.97949 16 29 50.5 −25 37 06 249

Geocentric position (AU) −0.00417330 −0.00901687 −0.00488023
C/1997 X1 1997 12 02.01474 16 30 16.4 −25 31 32 249

Geocentric position (AU) −0.00417167 −0.00901731 −0.00488034
C/1997 X1 1997 12 02.04869 16 30 36.5 −25 25 07 249

Geocentric position (AU) −0.00417010 −0.00901773 −0.00488045
C/1997 X1 1997 12 02.14546 16 31 49.7 −25 09 25 249

Geocentric position (AU) −0.00416563 −0.00901892 −0.00488074
C/1997 X1 1997 12 02.20510 16 32 32.8 −24 59 07 249

Geocentric position (AU) −0.00416287 −0.00901964 −0.00488091
C/1997 X1 1997 12 02.21796 16 32 40.6 −24 57 12 249

Geocentric position (AU) −0.00416227 −0.00901980 −0.00488095
C/1997 X1 1997 12 02.29870 16 33 39.0 −24 42 17 249

Geocentric position (AU) −0.00415854 −0.00902077 −0.00488117
C/1997 X1 1997 12 02.31812 16 33 51.5 −24 38 55 249

Geocentric position (AU) −0.00415764 −0.00902100 −0.00488122
C/1997 X1 1997 12 02.34590 16 34 11.7 −24 33 32 249

Geocentric position (AU) −0.00415635 −0.00902133 −0.00488130
C/1997 X1 1997 12 02.37858 16 34 33.7 −24 27 34 249

Geocentric position (AU) −0.00415484 −0.00902172 −0.00488139
C/1997 X1 1997 12 02.42618 16 35 03.9 −24 18 12 249

Geocentric position (AU) −0.00415263 −0.00902228 −0.00488151
C/1997 X1 1997 12 02.46406 16 35 32.7 −24 10 51 249

Geocentric position (AU) −0.00415088 −0.00902273 −0.00488160
C/1997 X1 1997 12 02.50549 16 36 01.1 −24 02 11 249

Geocentric position (AU) −0.00414896 −0.00902322 −0.00488170
C/1997 X1 1997 12 02.51238 16 36 05.5 −24 00 52 249

Geocentric position (AU) −0.00414864 −0.00902330 −0.00488172
C/1997 X1 1997 12 02.54782 16 36 29.2 −23 53 25 249

Geocentric position (AU) −0.00414699 −0.00902371 −0.00488181
C/1997 X1 1997 12 02.59479 16 36 59.3 −23 43 37 249

Geocentric position (AU) −0.00414481 −0.00902425 −0.00488191
C/1997 X1 1997 12 02.61653 16 37 13.4 −23 38 25 249

Geocentric position (AU) −0.00414380 −0.00902450 −0.00488196

C/1998 A1 (SOHO)
C/1998 A1 1998 01 12.28601 19 54 01.4 −24 24 44 249

Geocentric position (AU) −0.00061513 −0.00927769 −0.00419939
C/1998 A1 1998 01 12.32447 19 53 43.4 −24 18 49 249

Geocentric position (AU) −0.00060925 −0.00927692 −0.00419785
C/1998 A1 1998 01 12.36698 19 53 28.4 −24 11 11 249

Geocentric position (AU) −0.00060274 −0.00927606 −0.00419614
C/1998 A1 1998 01 12.40938 19 53 12.6 −24 04 12 249

Geocentric position (AU) −0.00059624 −0.00927519 −0.00419443
C/1998 A1 1998 01 12.45182 19 52 53.8 −23 57 05 249

Geocentric position (AU) −0.00058973 −0.00927433 −0.00419272
C/1998 A1 1998 01 12.49582 19 52 34.7 −23 49 34 249

Geocentric position (AU) −0.00058296 −0.00927343 −0.00419095
C/1998 A1 1998 01 12.53507 19 52 19.1 −23 42 44 249

Geocentric position (AU) −0.00057692 −0.00927262 −0.00418936
C/1998 A1 1998 01 12.56813 19 52 03.2 −23 37 04 249

Geocentric position (AU) −0.00057183 −0.00927194 −0.00418803
C/1998 A1 1998 01 12.65146 19 51 22.3 −23 22 30 249

Geocentric position (AU) −0.00055897 −0.00927021 −0.00418465
C/1998 A1 1998 01 12.69312 19 51 00.0 −23 14 46 249

Geocentric position (AU) −0.00055253 −0.00926934 −0.00418296
C/1998 A1 1998 01 12.73479 19 50 38.9 −23 07 07 249

Geocentric position (AU) −0.00054608 −0.00926846 −0.00418127
C/1998 A1 1998 01 12.77646 19 50 12.6 −22 59 40 249

Geocentric position (AU) −0.00053962 −0.00926758 −0.00417958
C/1998 A1 1998 01 12.86113 19 49 20.4 −22 42 55 249

Geocentric position (AU) −0.00052648 −0.00926579 −0.00417613
C/1998 A1 1998 01 12.90553 19 48 48.7 −22 34 28 249

Geocentric position (AU) −0.00051957 −0.00926484 −0.00417431

C/1998 E1 (SOHO)
C/1998 E1 1998 03 02.98487 23 12 48.1 −07 41 08 249

Geocentric position (AU) +0.00829945 −0.00158517 +0.00006702
C/1998 E1 1998 03 03.02645 23 12 08.0 −07 38 25 249

Geocentric position (AU) +0.00830261 −0.00157345 +0.00007165
C/1998 E1 1998 03 03.06812 23 11 28.1 −07 34 40 249

Geocentric position (AU) +0.00830578 −0.00156174 +0.00007631
C/1998 E1 1998 03 03.15145 23 10 01.2 −07 27 23 249

Geocentric position (AU) +0.00831207 −0.00153832 +0.00008563
C/1998 E1 1998 03 03.27645 23 07 47.8 −07 16 10 249

Geocentric position (AU) +0.00832140 −0.00150320 +0.00009959
C/1998 E1 1998 03 03.31814 23 06 56.3 −07 12 45 249

Geocentric position (AU) +0.00832448 −0.00149149 +0.00010425
C/1998 E1 1998 03 03.35979 23 06 05.4 −07 08 45 249

Geocentric position (AU) +0.00832754 −0.00147980 +0.00010889

C/1998 M1 (LINEAR)
C/1998 M1 1999 07 16.05679 22 16 03.50 +15 07 43.1 17.3 T 118
C/1998 M1 1999 07 16.06118 22 16 03.38 +15 07 43.3 118
C/1998 M1 1999 07 20.44998 22 14 49.61 +15 23 58.8 658
C/1998 M1 1999 07 20.45586 22 14 49.46 +15 24 00.1 658
C/1998 M1 1999 07 20.46523 22 14 49.28 +15 24 02.2 658
C/1998 M1 1999 07 22.64537 22 14 07.67 +15 30 58.0 17.8 T 402
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C/1998 M1 1999 07 22.64767 22 14 07.62 +15 30 58.5 402
C/1998 M1 1999 07 22.64998 22 14 07.58 +15 30 58.5 402

C/1998 M5 (LINEAR)
C/1998 M5 1999 04 10.97095 08 13 16.36 +63 45 22.2 12.0 T 967
C/1998 M5 1999 04 10.99063 08 13 17.51 +63 44 19.1 11.6 T 967
C/1998 M5 1999 04 11.00000 08 13 17.95 +63 43 49.0 11.9 T 967

C/1998 T1 (LINEAR)
C/1998 T1 1998 11 27.09807 23 56 42.79 +09 14 54.8 14 T 1 696
C/1998 T1 1999 06 13.34449 22 58 21.82 −17 26 41.0 844
C/1998 T1 1999 06 13.34707 22 58 21.36 −17 26 50.7 844
C/1998 T1 1999 06 14.30323 22 54 53.81 −18 21 08.7 834
C/1998 T1 1999 06 14.72159 22 53 17.20 −18 46 15.5 349
C/1998 T1 1999 06 14.72266 22 53 16.90 −18 46 19.8 13.1 T 349
C/1998 T1 1999 06 20.72719 22 20 43.52 −26 18 06.8 12.4 T 367
C/1998 T1 1999 06 20.72998 22 20 42.27 −26 18 22.0 367
C/1998 T1 1999 06 20.73274 22 20 41.05 −26 18 37.1 367
C/1998 T1 1999 06 21.20712 22 17 06.46 −27 02 29.7 834
C/1998 T1 1999 06 21.26800 22 16 38.04 −27 08 15.7 834
C/1998 T1 1999 06 21.30954 22 16 18.25 −27 12 13.3 834
C/1998 T1 1999 06 26.35692 21 22 34.17 −36 16 08.5 701
C/1998 T1 1999 06 26.37410 21 22 19.55 −36 18 09.3 701
C/1998 T1 1999 06 26.39130 21 22 04.87 −36 20 09.7 701
C/1998 T1 1999 06 30.96896 19 58 14.82 −44 35 12.7 844
C/1998 T1 1999 06 30.97309 19 58 09.24 −44 35 34.7 844
C/1998 T1 1999 06 30.97829 19 58 02.21 −44 36 02.3 844
C/1998 T1 1999 07 05.24760 18 12 31.20 −47 53 12.5 834
C/1998 T1 1999 07 07.17263 17 26 11.01 −47 18 17.8 834
C/1998 T1 1999 07 07.23037 17 24 51.84 −47 16 11.7 834
C/1998 T1 1999 07 08.13027 17 05 10.99 −46 37 52.3 834
C/1998 T1 1999 07 09.43284 16 39 20.19 −45 25 25.6 13.1 N 467
C/1998 T1 1999 07 09.43563 16 39 17.04 −45 25 15.7 13.0 N 467
C/1998 T1 1999 07 09.43910 16 39 13.14 −45 25 03.0 13.2 N 467
C/1998 T1 1999 07 10.44971 16 21 24.00 −44 19 19.4 12.9 N 467
C/1998 T1 1999 07 10.45388 16 21 19.78 −44 19 02.1 12.9 N 467
C/1998 T1 1999 07 10.45735 16 21 16.31 −44 18 48.1 13.5 N 467
C/1998 T1 1999 07 10.55104 16 19 43.29 −44 12 38.9 352
C/1998 T1 1999 07 10.55218 16 19 42.18 −44 12 33.3 352
C/1998 T1 1999 07 10.55331 16 19 41.06 −44 12 28.4 352
C/1998 T1 1999 07 10.95515 16 13 13.18 −43 44 28.2 844
C/1998 T1 1999 07 10.96272 16 13 05.86 −43 43 56.5 844
C/1998 T1 1999 07 10.96797 16 13 00.78 −43 43 33.9 844
C/1998 T1 1999 07 15.48368 15 17 47.97 −38 21 08.3 360
C/1998 T1 1999 07 15.48490 15 17 47.30 −38 21 03.3 360
C/1998 T1 1999 07 15.48611 15 17 46.63 −38 20 58.6 360
C/1998 T1 1999 07 20.35863 14 43 04.55 −33 23 02.6 13.6 T 466
C/1998 T1 1999 07 20.36007 14 43 04.09 −33 22 58.3 13.6 T 466
C/1998 T1 1999 07 20.36366 14 43 02.92 −33 22 46.8 13.6 T 466
C/1998 T1 1999 07 20.36604 14 43 02.18 −33 22 39.1 13.6 T 466
C/1998 T1 1999 07 20.36990 14 43 00.68 −33 22 25.0 14.5 N 467
C/1998 T1 1999 07 20.38414 14 42 56.18 −33 21 41.1 13.5 T 466
C/1998 T1 1999 07 20.38868 14 42 54.49 −33 21 24.7 14.2 N 467
C/1998 T1 1999 07 20.42269 14 42 43.66 −33 19 37.3 13.6 T 466

C/1998 T1 1999 07 20.42378 14 42 43.28 −33 19 33.8 13.6 T 466
C/1998 T1 1999 07 22.45163 14 32 54.66 −31 38 13.0 13.1 T 466
C/1998 T1 1999 07 22.45574 14 32 53.67 −31 38 02.1 13.1 T 466
C/1998 T1 1999 07 22.45897 14 32 52.80 −31 37 52.8 13.0 T 466
C/1998 T1 1999 07 22.46188 14 32 51.90 −31 37 43.8 13.1 T 466
C/1998 T1 1999 07 22.46880 14 32 50.11 −31 37 24.1 13.0 T 466

C/1998 U1 (LINEAR)
C/1998 U1 1998 12 21.44063 02 04 09.40 +21 10 46.1 19.5 T 372

P/1998 U2 (Mueller)
P/1998 U2 1998 11 12.58941 01 16 57.16 +11 51 52.5 16.8 T 372
P/1998 U2 1998 11 14.56042 01 16 45.92 +11 50 29.0 17.0 T 372
P/1998 U2 1998 11 23.46580 01 17 17.52 +11 50 19.6 18.0 T 372

P/1998 U4 (Spahr)
P/1998 U4 1998 11 12.60556 04 01 17.57 −13 57 35.4 16.7 T 372
P/1998 U4 1998 11 14.66563 04 00 11.58 −14 10 18.7 372
P/1998 U4 1999 01 13.54063 03 37 45.46 −14 13 54.9 17.0 T 372

C/1998 U5 (LINEAR)
C/1998 U5 1998 11 24.47951 22 59 11.18 +48 48 36.5 12.7 T 372
C/1998 U5 1998 11 24.55231 22 58 11.18 +48 39 33.3 12.6 T 372
C/1998 U5 1998 11 25.55688 22 45 36.71 +46 37 19.2 12.1 T 372
C/1998 U5 1999 07 08.61701 17 11 48.43 +07 01 32.6 18.8 T 360
C/1998 U5 1999 07 08.62153 17 11 47.83 +07 01 28.2 360
C/1998 U5 1999 07 08.63229 17 11 46.46 +07 01 17.5 360

C/1998 W3 (LINEAR)
C/1998 W3 1998 12 11.68472 08 31 59.41 +33 15 53.3 16.5 T 372
C/1998 W3 1998 12 12.60903 08 30 59.75 +33 28 01.9 16.2 T 372
C/1998 W3 1998 12 13.78611 08 29 41.79 +33 43 33.0 16.5 T 372
C/1998 W3 1998 12 16.70903 08 26 19.37 +34 22 09.4 16.8 T 372
C/1998 W3 1998 12 17.59132 08 25 16.09 +34 33 48.6 17.5 T 372

P/1998 X1 (ODAS)
P/1998 X1 1999 01 10.67024 09 56 56.37 +14 08 00.5 372

C/1998 Y1 (LINEAR)
C/1998 Y1 1998 12 25.66424 07 02 10.40 +22 17 24.8 18.5 T 372

P/1999 DN3 (Korlević-Jurić)
P/1999 DN3 1999 07 07.50260 12 23 39.01 −09 01 24.6 17.9 T 360
P/1999 DN3 1999 07 07.50625 12 23 39.14 −09 01 25.5 360
P/1999 DN3 1999 07 07.51111 12 23 39.33 −09 01 26.6 360

C/1999 F1 (Catalina)
C/1999 F1 1999 07 07.49306 12 41 43.07 −09 08 35.5 18.7 T 360
C/1999 F1 1999 07 07.49688 12 41 43.04 −09 08 36.0 360

C/1999 F2 (Dalcanton)
C/1999 F2 1999 06 19.93964 15 01 57.33 +12 39 06.6 15.6 T 071
C/1999 F2 1999 06 19.94301 15 01 57.26 +12 39 06.8 15.8 T 071
C/1999 F2 1999 06 19.94714 15 01 57.21 +12 39 07.9 620
C/1999 F2 1999 06 19.94854 15 01 57.20 +12 39 08.3 15.9 T 071
C/1999 F2 1999 06 19.94935 15 01 57.18 +12 39 08.9 15.8 T 071
C/1999 F2 1999 06 19.96972 15 01 56.89 +12 39 11.9 620
C/1999 F2 1999 06 19.97403 15 01 56.84 +12 39 13.2 620
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C/1999 F2 1999 06 30.87425 15 00 16.18 +13 00 40.9 15.6 T 108
C/1999 F2 1999 07 01.88532 15 00 10.75 +13 01 59.4 118
C/1999 F2 1999 07 01.88747 15 00 10.73 +13 01 58.5 118
C/1999 F2 1999 07 07.57656 14 59 52.67 +13 07 12.3 15.9 T 360
C/1999 F2 1999 07 07.57882 14 59 52.65 +13 07 12.0 360

C/1999 H1 (Lee)
C/1999 H1 1999 05 06.45382 09 39 42.34 −40 03 54.6 8.2 T 372
C/1999 H1 1999 05 06.46458 09 39 38.33 −40 02 24.8 8.2 T 372
C/1999 H1 1999 05 11.13234 09 17 20.41 −29 24 40.9 9.3 T 844
C/1999 H1 1999 05 11.13641 09 17 19.46 −29 24 08.3 9.2 T 844
C/1999 H1 1999 05 11.13760 09 17 19.16 −29 23 58.9 9.0 T 844
C/1999 H1 1999 05 24.17899 08 44 20.51 −05 35 36.8 688
C/1999 H1 1999 05 24.18003 08 44 20.43 −05 35 31.9 688
C/1999 H1 1999 06 12.46503 08 23 37.95 +13 41 39.6 9.7 T 349
C/1999 H1 1999 06 12.46663 08 23 37.86 +13 41 42.9 349
C/1999 H1 1999 06 14.46535 08 22 00.29 +15 04 19.6 8.9 T 351
C/1999 H1 1999 06 14.46715 08 22 00.14 +15 04 23.3 351
C/1999 H1 1999 06 18.12289 08 19 02.00 +17 24 48.4 9.2 T 649
C/1999 H1 1999 06 18.12934 08 19 01.74 +17 25 01.5 9.9 N 649
C/1999 H1 1999 06 18.13170 08 19 01.63 +17 25 07.0 9.9 N 649
C/1999 H1 1999 06 22.46596 08 15 24.30 +19 56 58.9 402
C/1999 H1 1999 06 22.46653 08 15 24.29 +19 57 00.2 402
C/1999 H1 1999 06 22.46709 08 15 24.25 +19 57 01.3 402

C/1999 H3 (LINEAR)
C/1999 H3 1999 05 10.74826 18 47 00.79 +50 50 46.0 15.2 T 372
C/1999 H3 1999 05 13.73368 18 40 08.62 +51 50 47.3 15.1 T 372
C/1999 H3 1999 05 14.67188 18 37 51.56 +52 09 06.9 15.2 T 372
C/1999 H3 1999 05 20.64549 18 21 53.93 +53 58 37.8 15.2 T 372
C/1999 H3 1999 05 22.78639 18 15 34.54 +54 34 17.2 15.3 T 372
C/1999 H3 1999 06 07.71875 17 20 13.69 +57 38 05.6 15.2 T 372
C/1999 H3 1999 06 09.61736 17 12 56.86 +57 48 41.9 15.2 T 372
C/1999 H3 1999 06 17.68750 16 41 42.02 +58 04 07.2 15.1 T 372
C/1999 H3 1999 06 20.02931 16 32 46.64 +57 59 45.9 15.2 T 071
C/1999 H3 1999 06 20.03082 16 32 46.23 +57 59 43.6 15.2 T 071
C/1999 H3 1999 06 20.03163 16 32 46.09 +57 59 43.7 15.1 T 071
C/1999 H3 1999 06 20.03278 16 32 45.81 +57 59 43.0 15.1 T 071
C/1999 H3 1999 06 20.03396 16 32 45.58 +57 59 43.3 15.1 T 071
C/1999 H3 1999 06 20.52960 16 30 53.59 +57 58 20.0 14.1 T 900
C/1999 H3 1999 06 20.53836 16 30 51.61 +57 58 18.3 900
C/1999 H3 1999 06 20.92058 16 29 25.21 +57 57 05.0 14.9 T 071
C/1999 H3 1999 06 20.92318 16 29 24.75 +57 57 05.0 14.8 T 071
C/1999 H3 1999 06 20.92590 16 29 24.05 +57 57 04.5 14.8 T 071
C/1999 H3 1999 06 20.92708 16 29 23.77 +57 57 04.2 14.8 T 071
C/1999 H3 1999 06 20.92891 16 29 23.33 +57 57 03.2 14.7 T 071
C/1999 H3 1999 06 20.93082 16 29 22.91 +57 57 03.6 14.7 T 071
C/1999 H3 1999 06 22.28013 16 24 20.96 +57 51 59.1 15.3 T 699
C/1999 H3 1999 06 22.30049 16 24 16.48 +57 51 52.9 699
C/1999 H3 1999 06 22.32086 16 24 11.95 +57 51 47.9 699
C/1999 H3 1999 06 24.85745 16 14 56.13 +57 38 58.7 118
C/1999 H3 1999 06 24.86185 16 14 55.17 +57 38 57.1 118
C/1999 H3 1999 06 29.90008 15 57 26.98 +57 01 51.5 14.8 T 118
C/1999 H3 1999 06 29.90626 15 57 25.71 +57 01 48.1 118

C/1999 H3 1999 06 30.15915 15 56 35.38 +56 59 34.8 16.0 T 762
C/1999 H3 1999 06 30.18059 15 56 31.09 +56 59 23.6 16.5 T 762
C/1999 H3 1999 06 30.18329 15 56 30.49 +56 59 20.8 16.8 T 762
C/1999 H3 1999 06 30.19843 15 56 27.44 +56 59 14.4 15.7 T 762
C/1999 H3 1999 06 30.25882 15 56 15.45 +56 58 41.7 17.1 T 704
C/1999 H3 1999 06 30.26907 15 56 13.39 +56 58 36.0 704
C/1999 H3 1999 06 30.27930 15 56 11.37 +56 58 30.0 704
C/1999 H3 1999 06 30.28950 15 56 09.29 +56 58 24.3 704
C/1999 H3 1999 06 30.29970 15 56 07.17 +56 58 17.5 704
C/1999 H3 1999 07 01.90549 15 50 53.42 +56 43 12.8 504
C/1999 H3 1999 07 01.90728 15 50 53.07 +56 43 10.8 504
C/1999 H3 1999 07 01.91271 15 50 52.09 +56 43 08.3 504
C/1999 H3 1999 07 05.85975 15 38 42.38 +56 00 42.0 118
C/1999 H3 1999 07 05.86247 15 38 41.91 +56 00 40.1 118
C/1999 H3 1999 07 06.67083 15 36 19.83 +55 51 07.3 15.2 T 372
C/1999 H3 1999 07 07.14183 15 34 58.50 +55 45 29.2 17.5 T 762
C/1999 H3 1999 07 07.15172 15 34 57.11 +55 45 20.7 762
C/1999 H3 1999 07 07.53259 15 33 51.70 +55 40 41.8 14.7 T 402
C/1999 H3 1999 07 07.53385 15 33 51.48 +55 40 40.7 402
C/1999 H3 1999 07 07.53512 15 33 51.24 +55 40 40.2 402
C/1999 H3 1999 07 08.11146 15 32 13.77 +55 33 31.7 16.7 T 762
C/1999 H3 1999 07 08.11998 15 32 12.18 +55 33 24.7 16.7 T 762
C/1999 H3 1999 07 08.13495 15 32 09.74 +55 33 14.8 16.9 T 762
C/1999 H3 1999 07 09.50363 15 28 23.43 +55 15 48.0 15.1 T 351
C/1999 H3 1999 07 09.50831 15 28 22.99 +55 15 42.5 351
C/1999 H3 1999 07 10.54469 15 25 36.38 +55 02 03.0 903
C/1999 H3 1999 07 10.59748 15 25 27.93 +55 01 19.3 15.5 T 903
C/1999 H3 1999 07 14.57951 15 15 30.81 +54 05 39.3 14.8 T 360
C/1999 H3 1999 07 14.58212 15 15 30.45 +54 05 37.1 360
C/1999 H3 1999 07 14.60833 15 15 26.64 +54 05 14.7 16.0 T 372
C/1999 H3 1999 07 21.55260 15 00 35.53 +52 19 10.5 900
C/1999 H3 1999 07 21.55811 15 00 35.00 +52 19 05.8 900
C/1999 H3 1999 07 22.56245 14 58 41.14 +52 03 05.7 14.7 T 402
C/1999 H3 1999 07 22.56370 14 58 41.02 +52 03 04.0 402
C/1999 H3 1999 07 22.56498 14 58 40.89 +52 03 02.9 402

C/1999 J2 (Skiff)
C/1999 J2 1999 05 22.24236 16 46 10.41 +63 34 20.3 16.0 N 688
C/1999 J2 1999 06 07.74097 16 23 15.28 +62 38 59.2 372
C/1999 J2 1999 06 09.60313 16 20 47.27 +62 29 34.7 15.4 T 372
C/1999 J2 1999 06 19.91758 16 07 56.95 +61 26 29.3 15.8 T 071
C/1999 J2 1999 06 19.92152 16 07 56.66 +61 26 26.6 15.8 T 071
C/1999 J2 1999 06 19.92654 16 07 56.31 +61 26 25.2 15.7 T 071
C/1999 J2 1999 06 19.92958 16 07 56.13 +61 26 23.6 15.9 T 071
C/1999 J2 1999 06 20.87667 16 06 50.22 +61 19 41.1 15.2 T 071
C/1999 J2 1999 06 20.88017 16 06 50.06 +61 19 41.1 15.6 T 071
C/1999 J2 1999 06 20.88286 16 06 49.97 +61 19 39.2 15.2 T 071
C/1999 J2 1999 06 23.35426 16 04 02.49 +61 01 34.6 16.3 T 701
C/1999 J2 1999 06 23.37466 16 04 01.06 +61 01 25.7 16.3 T 701
C/1999 J2 1999 06 23.39459 16 03 59.72 +61 01 16.3 16.3 T 701
C/1999 J2 1999 06 24.84507 16 02 24.79 +60 50 12.9 118
C/1999 J2 1999 06 24.84868 16 02 24.56 +60 50 11.3 15.8 T 118
C/1999 J2 1999 06 24.95693 16 02 17.58 +60 49 21.5 16.2 T 946
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C/1999 J2 1999 06 24.96462 16 02 17.05 +60 49 17.7 16.0 T 946
C/1999 J2 1999 06 24.97810 16 02 16.16 +60 49 11.9 16.3 T 946
C/1999 J2 1999 06 24.98882 16 02 15.40 +60 49 05.9 046
C/1999 J2 1999 06 24.99008 16 02 15.34 +60 49 05.1 046
C/1999 J2 1999 06 24.99352 16 02 15.12 +60 49 03.5 046
C/1999 J2 1999 06 24.99725 16 02 14.89 +60 49 02.0 046
C/1999 J2 1999 06 25.00095 16 02 14.65 +60 49 00.2 046
C/1999 J2 1999 06 30.16588 15 56 56.28 +60 07 05.1 16.5 T 762
C/1999 J2 1999 06 30.17382 15 56 55.87 +60 07 00.7 17.7 T 762
C/1999 J2 1999 06 30.19118 15 56 54.77 +60 06 52.7 17.0 T 762
C/1999 J2 1999 07 01.23572 15 55 54.09 +59 57 57.0 17.9 T 704
C/1999 J2 1999 07 01.24649 15 55 53.41 +59 57 50.5 18.1 T 704
C/1999 J2 1999 07 01.25727 15 55 52.74 +59 57 44.9 17.8 T 704
C/1999 J2 1999 07 01.26813 15 55 52.12 +59 57 38.8 17.6 T 704
C/1999 J2 1999 07 01.27879 15 55 51.40 +59 57 32.9 704
C/1999 J2 1999 07 05.86872 15 51 40.57 +59 16 42.6 118
C/1999 J2 1999 07 05.87116 15 51 40.45 +59 16 41.3 16 T 118
C/1999 J2 1999 07 06.65972 15 50 59.82 +59 09 24.5 16.6 T 372
C/1999 J2 1999 07 07.53889 15 50 15.55 +59 01 13.2 15.6 T 402
C/1999 J2 1999 07 07.54015 15 50 15.45 +59 01 12.3 402
C/1999 J2 1999 07 07.54141 15 50 15.42 +59 01 11.7 402
C/1999 J2 1999 07 08.14647 15 49 45.51 +58 55 29.8 18.0 T 762
C/1999 J2 1999 07 08.15841 15 49 44.84 +58 55 23.5 17.2 T 762
C/1999 J2 1999 07 08.17037 15 49 44.16 +58 55 17.7 17.0 T 762
C/1999 J2 1999 07 08.49965 15 49 28.04 +58 52 09.9 16.7 T 372
C/1999 J2 1999 07 10.53438 15 47 51.50 +58 32 40.4 15.9 T 903
C/1999 J2 1999 07 10.62586 15 47 47.22 +58 31 47.6 903
C/1999 J2 1999 07 14.58646 15 44 53.98 +57 52 36.7 15.8 T 360
C/1999 J2 1999 07 14.58872 15 44 53.90 +57 52 35.5 360
C/1999 J2 1999 07 22.57031 15 40 02.60 +56 29 33.3 15.8 T 402
C/1999 J2 1999 07 22.57284 15 40 02.49 +56 29 31.6 402
C/1999 J2 1999 07 22.57536 15 40 02.45 +56 29 30.1 402

C/1999 J3 (LINEAR)
C/1999 J3 1999 05 20.61458 14 53 30.90 +76 20 51.0 18.0 T 372
C/1999 J3 1999 07 15.47208 09 26 49.48 +66 40 55.0 14.5 T 402
C/1999 J3 1999 07 15.47461 09 26 49.20 +66 40 51.7 402

P/1999 J5 (LINEAR)
P/1999 J5 1999 07 08.57899 16 10 51.27 −09 52 47.5 17.9 T 360
P/1999 J5 1999 07 08.58333 16 10 51.20 −09 52 48.3 360

C/1999 K2 (Ferris)
C/1999 K2 1999 06 23.36684 20 29 42.30 −03 20 26.1 18.1 T 701
C/1999 K2 1999 06 23.38675 20 29 41.40 −03 20 18.3 17.8 T 701
C/1999 K2 1999 06 23.40660 20 29 40.50 −03 20 09.0 17.6 T 701
C/1999 K2 1999 07 06.22080 20 19 20.69 −01 50 31.5 844
C/1999 K2 1999 07 06.25081 20 19 19.14 −01 50 21.7 844
C/1999 K2 1999 07 06.25682 20 19 18.89 −01 50 13.6 844
C/1999 K2 1999 07 08.70347 20 17 11.97 −01 34 19.7 16.3 T 360
C/1999 K2 1999 07 08.70816 20 17 11.72 −01 34 18.1 360
C/1999 K2 1999 07 13.28904 20 13 09.14 −01 05 26.4 17.8 T 704
C/1999 K2 1999 07 13.30147 20 13 08.35 −01 05 21.6 18.6 T 704
C/1999 K2 1999 07 13.31389 20 13 07.70 −01 05 18.4 18.2 T 704

C/1999 K2 1999 07 13.32634 20 13 07.07 −01 05 13.9 18.0 T 704
C/1999 K2 1999 07 13.33871 20 13 06.42 −01 05 08.2 17.7 T 704
C/1999 K2 1999 07 15.98745 20 10 43.82 −00 49 11.8 17.6 T 118
C/1999 K2 1999 07 15.99397 20 10 43.47 −00 49 10.4 118
C/1999 K2 1999 07 16.93032 20 09 52.83 −00 43 35.4 143
C/1999 K2 1999 07 16.93856 20 09 52.47 −00 43 32.8 143
C/1999 K2 1999 07 16.94679 20 09 52.04 −00 43 30.7 143
C/1999 K2 1999 07 18.95455 20 08 02.97 −00 31 47.9 16.5 T 113
C/1999 K2 1999 07 18.97218 20 08 02.02 −00 31 44.9 16.3 T 113
C/1999 K2 1999 07 22.23122 20 05 04.70 −00 13 29.7 18.0 T 704
C/1999 K2 1999 07 22.24365 20 05 04.02 −00 13 27.6 18.2 T 704
C/1999 K2 1999 07 22.26841 20 05 02.64 −00 13 19.7 18.3 T 704
C/1999 K2 1999 07 23.58547 20 03 50.97 −00 06 10.5 17.5 T 402
C/1999 K2 1999 07 23.58674 20 03 50.91 −00 06 10.5 402
C/1999 K2 1999 07 23.58801 20 03 50.87 −00 06 10.0 402

C/1999 K3 (LINEAR)
C/1999 K3 1999 07 08.60087 16 53 59.05 +32 53 14.0 17.7 T 360
C/1999 K3 1999 07 08.60503 16 53 58.62 +32 53 15.5 360
C/1999 K3 1999 07 08.60885 16 53 58.13 +32 53 17.0 360
C/1999 K3 1999 07 14.59444 16 42 52.73 +33 29 51.6 18.2 T 360
C/1999 K3 1999 07 14.59896 16 42 52.25 +33 29 52.5 360
C/1999 K3 1999 07 14.60295 16 42 51.83 +33 29 52.9 360
C/1999 K3 1999 07 18.88647 16 36 04.61 +33 44 56.5 2 118
C/1999 K3 1999 07 18.89365 16 36 03.92 +33 44 57.2 18.3 T 2 118

C/1999 K5 (LINEAR)
C/1999 K5 1999 05 24.42743 19 42 43.94 −09 38 58.8 16.0 T 688
C/1999 K5 1999 05 24.43542 19 42 43.73 −09 39 01.8 15.9 T 688
C/1999 K5 1999 06 25.91257 19 20 22.05 −13 56 01.2 118
C/1999 K5 1999 06 25.92182 19 20 21.52 −13 56 06.7 15 T 118
C/1999 K5 1999 07 03.04560 19 13 34.73 −15 06 56.2 14.7 N 046
C/1999 K5 1999 07 03.04725 19 13 34.63 −15 06 57.0 046
C/1999 K5 1999 07 03.04873 19 13 34.54 −15 06 57.9 046
C/1999 K5 1999 07 03.05031 19 13 34.44 −15 06 58.9 046
C/1999 K5 1999 07 03.05200 19 13 34.35 −15 07 00.0 046
C/1999 K5 1999 07 03.96097 19 12 40.55 −15 16 18.4 143
C/1999 K5 1999 07 03.96508 19 12 40.28 −15 16 20.5 143
C/1999 K5 1999 07 03.96920 19 12 40.01 −15 16 23.4 143
C/1999 K5 1999 07 08.64583 19 07 57.10 −16 05 05.2 15.3 T 360
C/1999 K5 1999 07 08.64965 19 07 56.87 −16 05 07.7 360
C/1999 K5 1999 07 09.52925 19 07 02.84 −16 14 25.0 15.5 T 402
C/1999 K5 1999 07 09.53050 19 07 02.76 −16 14 25.7 402
C/1999 K5 1999 07 09.53176 19 07 02.69 −16 14 26.4 402
C/1999 K5 1999 07 14.23780 19 02 09.90 −17 04 40.8 16.7 T 704
C/1999 K5 1999 07 14.25026 19 02 09.08 −17 04 49.0 16.9 T 704
C/1999 K5 1999 07 14.27514 19 02 07.40 −17 05 05.5 16.5 T 704
C/1999 K5 1999 07 14.28750 19 02 06.71 −17 05 13.4 16.5 T 704
C/1999 K5 1999 07 18.03672 18 58 11.24 −17 45 41.9 844
C/1999 K5 1999 07 18.03992 18 58 11.03 −17 45 44.0 844
C/1999 K5 1999 07 18.04425 18 58 10.74 −17 45 47.0 844
C/1999 K5 1999 07 19.23642 18 56 55.77 −17 58 44.9 16.4 T 704
C/1999 K5 1999 07 19.24889 18 56 54.94 −17 58 53.2 16.5 T 704
C/1999 K5 1999 07 19.26134 18 56 54.17 −17 59 00.8 17.2 T 704
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C/1999 K5 1999 07 23.54655 18 52 25.59 −18 45 36.2 15.3 T 402
C/1999 K5 1999 07 23.54781 18 52 25.52 −18 45 36.8 402
C/1999 K5 1999 07 23.54907 18 52 25.43 −18 45 37.6 402

C/1999 K6 (LINEAR)
C/1999 K6 1999 06 08.67431 18 57 34.91 +19 53 06.1 16.7 T 372
C/1999 K6 1999 06 09.65538 18 57 07.57 +20 23 33.6 16.6 T 372
C/1999 K6 1999 06 09.70693 18 57 05.98 +20 25 09.1 900
C/1999 K6 1999 06 09.72095 18 57 05.56 +20 25 35.1 900
C/1999 K6 1999 06 25.88360 18 46 47.36 +28 00 41.6 3 118
C/1999 K6 1999 06 25.88722 18 46 47.14 +28 00 47.8 3 118
C/1999 K6 1999 07 01.88502 18 42 02.96 +30 20 05.2 15.2 T 504
C/1999 K6 1999 07 01.88703 18 42 02.86 +30 20 08.1 15.2 T 504
C/1999 K6 1999 07 01.89132 18 42 02.64 +30 20 13.3 15.2 T 504
C/1999 K6 1999 07 03.02331 18 41 07.22 +30 44 23.7 046
C/1999 K6 1999 07 03.02485 18 41 07.13 +30 44 25.5 046
C/1999 K6 1999 07 03.02633 18 41 07.06 +30 44 27.4 046
C/1999 K6 1999 07 03.02781 18 41 06.99 +30 44 29.3 046
C/1999 K6 1999 07 03.97734 18 40 20.68 +31 04 11.9 143
C/1999 K6 1999 07 03.98146 18 40 20.41 +31 04 17.4 143
C/1999 K6 1999 07 03.98557 18 40 20.22 +31 04 22.0 143
C/1999 K6 1999 07 04.87822 18 39 36.61 +31 22 28.3 15.8 T 118
C/1999 K6 1999 07 04.89152 18 39 35.92 +31 22 44.6 118
C/1999 K6 1999 07 07.57862 18 37 23.90 +32 14 30.9 15.4 T 355
C/1999 K6 1999 07 07.58147 18 37 23.86 +32 14 33.8 355
C/1999 K6 1999 07 07.58713 18 37 23.52 +32 14 39.9 355
C/1999 K6 1999 07 07.70331 18 37 17.56 +32 16 48.5 352
C/1999 K6 1999 07 07.70748 18 37 17.33 +32 16 53.2 352
C/1999 K6 1999 07 07.71164 18 37 17.13 +32 16 57.5 352
C/1999 K6 1999 07 08.69097 18 36 29.33 +32 34 44.8 15.3 T 360
C/1999 K6 1999 07 08.69340 18 36 29.20 +32 34 47.6 360
C/1999 K6 1999 07 09.51971 18 35 49.29 +32 49 22.0 15.8 T 402
C/1999 K6 1999 07 09.52096 18 35 49.22 +32 49 23.1 402
C/1999 K6 1999 07 09.52223 18 35 49.18 +32 49 24.9 402
C/1999 K6 1999 07 10.66794 18 34 53.34 +33 09 00.1 900
C/1999 K6 1999 07 10.68175 18 34 52.57 +33 09 13.7 15.0 T 900
C/1999 K6 1999 07 18.90837 18 28 35.21 +35 08 02.3 15.9 T 113
C/1999 K6 1999 07 18.94245 18 28 33.65 +35 08 27.3 15.9 T 113
C/1999 K6 1999 07 22.60118 18 26 04.35 +35 49 23.6 15.7 T 402
C/1999 K6 1999 07 22.60243 18 26 04.27 +35 49 24.7 402
C/1999 K6 1999 07 22.60369 18 26 04.24 +35 49 25.5 402
C/1999 K6 1999 07 23.59318 18 25 26.49 +35 59 18.1 15.7 T 402
C/1999 K6 1999 07 23.59444 18 25 26.47 +35 59 17.8 402
C/1999 K6 1999 07 23.59571 18 25 26.37 +35 59 18.6 402
C/1999 K6 1999 07 25.89169 18 24 03.62 +36 20 16.9 16.6 T 118
C/1999 K6 1999 07 25.90272 18 24 03.37 +36 20 22.1 118

C/1999 K7 (LINEAR)
C/1999 K7 1999 07 07.58455 15 51 57.71 +07 37 57.8 18.7 T 360
C/1999 K7 1999 07 07.58924 15 51 57.07 +07 37 52.7 360
C/1999 K7 1999 07 07.59340 15 51 56.44 +07 37 47.6 360

C/1999 K8 (LINEAR)
C/1999 K8 1999 06 17.72170 21 41 21.60 +36 38 14.0 17.0 T 372
C/1999 K8 1999 06 22.00669 21 41 40.10 +36 58 26.9 491
C/1999 K8 1999 06 22.02127 21 41 40.16 +36 58 30.6 491
C/1999 K8 1999 06 22.03574 21 41 40.34 +36 58 34.8 491
C/1999 K8 1999 06 30.01369 21 41 37.20 +37 30 53.9 118
C/1999 K8 1999 06 30.02689 21 41 37.06 +37 30 56.9 16.2 T 118
C/1999 K8 1999 07 03.99811 21 41 17.54 +37 44 03.7 143
C/1999 K8 1999 07 04.00223 21 41 17.46 +37 44 03.6 143
C/1999 K8 1999 07 04.00635 21 41 17.46 +37 44 04.0 143
C/1999 K8 1999 07 06.69582 21 40 57.44 +37 51 44.8 16.2 T 372
C/1999 K8 1999 07 07.72382 21 40 48.60 +37 54 22.6 352
C/1999 K8 1999 07 07.72799 21 40 48.45 +37 54 23.1 352
C/1999 K8 1999 07 07.73214 21 40 48.44 +37 54 23.9 352
C/1999 K8 1999 07 08.72847 21 40 39.00 +37 56 49.2 15.1 T 360
C/1999 K8 1999 07 08.73090 21 40 38.94 +37 56 49.7 360
C/1999 K8 1999 07 14.62813 21 39 28.78 +38 07 51.7 16.8 T 372
C/1999 K8 1999 07 18.98521 21 38 22.71 +38 12 13.3 15.4 T 113
C/1999 K8 1999 07 18.98970 21 38 22.59 +38 12 13.5 15.5 T 113
C/1999 K8 1999 07 22.65601 21 37 18.22 +38 13 14.7 15.6 T 402
C/1999 K8 1999 07 22.65830 21 37 18.18 +38 13 14.8 402
C/1999 K8 1999 07 22.66290 21 37 18.07 +38 13 14.6 402

C/1999 L2 (LINEAR)
C/1999 L2 1999 06 12.34126 16 33 48.60 +14 52 57.5 17.4 T 699
C/1999 L2 1999 06 12.35399 16 33 47.62 +14 52 32.7 699
C/1999 L2 1999 06 12.36672 16 33 46.74 +14 52 10.8 699
C/1999 L2 1999 06 29.95005 16 15 14.25 +04 20 51.6 118
C/1999 L2 1999 06 29.95750 16 15 13.87 +04 20 34.2 16.7 T 118
C/1999 L2 1999 07 03.86986 16 12 06.78 +01 41 12.5 118
C/1999 L2 1999 07 03.87259 16 12 06.62 +01 41 03.8 16.3 T 118
C/1999 L2 1999 07 03.87804 16 12 06.47 +01 40 51.4 143
C/1999 L2 1999 07 03.87844 16 12 06.30 +01 40 50.5 118
C/1999 L2 1999 07 03.88216 16 12 06.14 +01 40 44.1 143
C/1999 L2 1999 07 03.88628 16 12 06.05 +01 40 29.5 143
C/1999 L2 1999 07 04.90164 16 11 22.10 +00 58 34.7 16.2 T 118
C/1999 L2 1999 07 04.90745 16 11 21.82 +00 58 20.2 118
C/1999 L2 1999 07 05.87917 16 10 41.84 +00 18 02.3 118
C/1999 L2 1999 07 05.88307 16 10 41.67 +00 17 52.0 118
C/1999 L2 1999 07 05.93892 16 10 39.47 +00 15 33.4 16.0 T 108
C/1999 L2 1999 07 06.09085 16 10 33.26 +00 09 25.5 844
C/1999 L2 1999 07 06.09672 16 10 33.18 +00 09 12.2 844
C/1999 L2 1999 07 06.10471 16 10 32.79 +00 08 50.1 844
C/1999 L2 1999 07 07.55510 16 09 37.34 −00 51 43.5 17.8 T 402
C/1999 L2 1999 07 07.55635 16 09 37.30 −00 51 46.7 402
C/1999 L2 1999 07 07.55762 16 09 37.23 −00 51 49.9 402
C/1999 L2 1999 07 08.56962 16 09 01.17 −01 34 04.0 16.8 T 360
C/1999 L2 1999 07 08.57205 16 09 01.09 −01 34 10.3 360
C/1999 L2 1999 07 08.57448 16 09 00.99 −01 34 16.1 360
C/1999 L2 1999 07 15.50642 16 05 55.18 −06 23 37.7 16.8 T 360
C/1999 L2 1999 07 15.51128 16 05 55.08 −06 23 50.1 360
C/1999 L2 1999 07 19.85176 16 04 55.46 −09 22 20.4 2 118
C/1999 L2 1999 07 19.86310 16 04 55.47 −09 22 47.6 17.6 T 4 118
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C/1999 L2 1999 07 21.16969 16 04 46.34 −10 15 43.2 17.8 T 699
C/1999 L2 1999 07 21.19513 16 04 46.16 −10 16 44.8 699
C/1999 L2 1999 07 21.22056 16 04 45.89 −10 17 46.1 699

C/1999 L3 (LINEAR)
C/1999 L3 1999 06 22.47226 12 44 19.07 −22 23 46.6 17.4 T 402
C/1999 L3 1999 06 22.47352 12 44 18.61 −22 23 42.4 402
C/1999 L3 1999 06 22.47480 12 44 18.46 −22 23 44.0 402
C/1999 L3 1999 06 22.47606 12 44 18.24 −22 23 40.7 402
C/1999 L3 1999 07 08.48663 12 26 28.75 −18 15 53.0 360
C/1999 L3 1999 07 08.49063 12 26 28.57 −18 15 50.1 360
C/1999 L3 1999 07 08.49497 12 26 28.37 −18 15 45.9 360

C/1999 M1 (SOHO)
C/1999 M1 1999 06 16.13756 05 32 46.5 +20 48 39 249

Geocentric position (AU) +0.00487005 +0.00931240 +0.00346897
C/1999 M1 1999 06 16.15423 05 32 49.0 +20 50 43 249

Geocentric position (AU) +0.00486830 +0.00931256 +0.00346946
C/1999 M1 1999 06 16.22090 05 32 58.4 +21 00 13 249

Geocentric position (AU) +0.00486132 +0.00931317 +0.00347144
C/1999 M1 1999 06 16.23757 05 33 04.0 +21 02 49 249

Geocentric position (AU) +0.00485957 +0.00931332 +0.00347193
C/1999 M1 1999 06 16.26257 05 33 07.0 +21 06 24 249

Geocentric position (AU) +0.00485695 +0.00931354 +0.00347267
C/1999 M1 1999 06 16.27923 05 33 13.2 +21 09 18 249

Geocentric position (AU) +0.00485520 +0.00931369 +0.00347317
C/1999 M1 1999 06 16.43757 05 33 49.1 +21 35 08 249

Geocentric position (AU) +0.00483854 +0.00931507 +0.00347785
C/1999 M1 1999 06 16.45423 05 33 53.4 +21 38 05 249

Geocentric position (AU) +0.00483678 +0.00931522 +0.00347834
C/1999 M1 1999 06 16.46256 05 33 55.3 +21 39 32 249

Geocentric position (AU) +0.00483590 +0.00931529 +0.00347859
C/1999 M1 1999 06 16.47923 05 34 00.0 +21 42 27 249

Geocentric position (AU) +0.00483414 +0.00931543 +0.00347908
C/1999 M1 1999 06 16.49590 05 34 04.4 +21 45 32 249

Geocentric position (AU) +0.00483238 +0.00931557 +0.00347957
C/1999 M1 1999 06 16.50423 05 34 06.7 +21 47 04 249

Geocentric position (AU) +0.00483150 +0.00931564 +0.00347982
C/1999 M1 1999 06 16.52090 05 34 11.6 +21 50 07 249

Geocentric position (AU) +0.00482974 +0.00931578 +0.00348031
C/1999 M1 1999 06 16.53756 05 34 16.3 +21 53 18 249

Geocentric position (AU) +0.00482798 +0.00931592 +0.00348080
C/1999 M1 1999 06 16.56348 05 34 24.0 +21 58 16 249

Geocentric position (AU) +0.00482523 +0.00931614 +0.00348157
C/1999 M1 1999 06 16.57923 05 34 29.0 +22 01 22 249

Geocentric position (AU) +0.00482357 +0.00931627 +0.00348203
C/1999 M1 1999 06 16.58758 05 34 31.9 +22 03 02 249

Geocentric position (AU) +0.00482268 +0.00931633 +0.00348228
C/1999 M1 1999 06 16.60423 05 34 37.5 +22 06 24 249

Geocentric position (AU) +0.00482092 +0.00931647 +0.00348277
C/1999 M1 1999 06 16.62091 05 34 43.1 +22 09 44 249

Geocentric position (AU) +0.00481915 +0.00931661 +0.00348326
C/1999 M1 1999 06 16.62925 05 34 46.1 +22 11 30 249

Geocentric position (AU) +0.00481827 +0.00931668 +0.00348351

C/1999 M1 1999 06 16.64590 05 34 52.3 +22 15 00 249
Geocentric position (AU) +0.00481650 +0.00931681 +0.00348400

C/1999 M1 1999 06 16.66256 05 34 58.9 +22 18 41 249
Geocentric position (AU) +0.00481473 +0.00931695 +0.00348449

C/1999 M2 (SOHO)
C/1999 M2 1999 06 27.31355 06 17 19.7 +21 50 06 249

Geocentric position (AU) +0.00353008 +0.00932747 +0.00378663
C/1999 M2 1999 06 27.32923 06 17 28.0 +21 52 50 249

Geocentric position (AU) +0.00352792 +0.00932742 +0.00378707
C/1999 M2 1999 06 27.33757 06 17 32.1 +21 54 26 249

Geocentric position (AU) +0.00352677 +0.00932740 +0.00378730
C/1999 M2 1999 06 27.35423 06 17 41.1 +21 57 33 249

Geocentric position (AU) +0.00352448 +0.00932734 +0.00378776
C/1999 M2 1999 06 27.37090 06 17 50.8 +22 00 44 249

Geocentric position (AU) +0.00352218 +0.00932729 +0.00378822
C/1999 M2 1999 06 27.37924 06 17 56.0 +22 02 23 249

Geocentric position (AU) +0.00352103 +0.00932726 +0.00378846
C/1999 M2 1999 06 27.39590 06 18 05.5 +22 05 33 249

Geocentric position (AU) +0.00351873 +0.00932720 +0.00378892
C/1999 M2 1999 06 27.41256 06 18 15.1 +22 08 58 249

Geocentric position (AU) +0.00351644 +0.00932715 +0.00378938
C/1999 M2 1999 06 27.43758 06 18 31.1 +22 13 59 249

Geocentric position (AU) +0.00351298 +0.00932706 +0.00379007
C/1999 M2 1999 06 27.45423 06 18 42.5 +22 17 21 249

Geocentric position (AU) +0.00351068 +0.00932701 +0.00379054
C/1999 M2 1999 06 27.46256 06 18 48.4 +22 19 10 249

Geocentric position (AU) +0.00350953 +0.00932698 +0.00379077

C/1999 N1 (SOHO)
C/1999 N1 1999 07 01.07090 06 30 35.8 +21 10 17 249

Geocentric position (AU) +0.00298136 +0.00931002 +0.00388956
C/1999 N1 1999 07 01.09590 06 30 51.1 +21 14 14 249

Geocentric position (AU) +0.00297748 +0.00930986 +0.00389023
C/1999 N1 1999 07 01.11256 06 30 55.6 +21 17 21 249

Geocentric position (AU) +0.00297489 +0.00930976 +0.00389068
C/1999 N1 1999 07 01.13757 06 31 12.2 +21 20 37 249

Geocentric position (AU) +0.00297100 +0.00930959 +0.00389135
C/1999 N1 1999 07 01.15425 06 31 24.5 +21 24 12 249

Geocentric position (AU) +0.00296840 +0.00930948 +0.00389180
C/1999 N1 1999 07 01.17923 06 31 35.0 +21 27 25 249

Geocentric position (AU) +0.00296451 +0.00930932 +0.00389247
C/1999 N1 1999 07 01.19590 06 31 45.4 +21 30 04 249

Geocentric position (AU) +0.00296192 +0.00930921 +0.00389291
C/1999 N1 1999 07 01.22090 06 32 02.2 +21 34 38 249

Geocentric position (AU) +0.00295802 +0.00930905 +0.00389359
C/1999 N1 1999 07 01.23756 06 32 10.9 +21 36 55 249

Geocentric position (AU) +0.00295542 +0.00930894 +0.00389403
C/1999 N1 1999 07 01.26256 06 32 26.2 +21 41 44 249

Geocentric position (AU) +0.00295152 +0.00930877 +0.00389470
C/1999 N1 1999 07 01.27923 06 32 36.8 +21 43 52 249

Geocentric position (AU) +0.00294891 +0.00930866 +0.00389515
C/1999 N1 1999 07 01.32091 06 33 02.9 +21 52 17 249

Geocentric position (AU) +0.00294239 +0.00930838 +0.00389627
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C/1999 N1 1999 07 01.34590 06 33 22.3 +21 56 31 249
Geocentric position (AU) +0.00293848 +0.00930821 +0.00389693

C/1999 N1 1999 07 01.37090 06 33 39.8 +22 01 21 249
Geocentric position (AU) +0.00293456 +0.00930804 +0.00389760

C/1999 N1 1999 07 01.37925 06 33 46.1 +22 02 59 249
Geocentric position (AU) +0.00293325 +0.00930798 +0.00389783

C/1999 N1 1999 07 01.39590 06 33 59.0 +22 06 15 249
Geocentric position (AU) +0.00293064 +0.00930787 +0.00389827

C/1999 N1 1999 07 01.41256 06 34 12.6 +22 09 40 249
Geocentric position (AU) +0.00292802 +0.00930775 +0.00389872

C/1999 N1 1999 07 01.43828 06 34 34.4 +22 14 59 249
Geocentric position (AU) +0.00292398 +0.00930758 +0.00389941

C/1999 N2 (Lynn)
C/1999 N2 1999 07 14.37580 09 52 03.27 −14 29 18.8 11.7 N 426
C/1999 N2 1999 07 14.37842 09 52 05.19 −14 28 57.6 11.8 N 426
C/1999 N2 1999 07 14.38241 09 52 08.06 −14 28 26.1 11.8 N 426
C/1999 N2 1999 07 14.38673 09 52 11.21 −14 27 51.4 11.7 N 426
C/1999 N2 1999 07 14.39091 09 52 14.25 −14 27 17.8 12.1 N 426
C/1999 N2 1999 07 14.39624 09 52 18.12 −14 26 35.1 11.8 N 426
C/1999 N2 1999 07 14.40275 09 52 22.83 −14 25 43.1 11.6 N 426
C/1999 N2 1999 07 14.40995 09 52 28.05 −14 24 45.4 11.7 N 426
C/1999 N2 1999 07 14.89331 09 58 15.16 −13 20 30.6 11.7 N 859
C/1999 N2 1999 07 14.89454 09 58 15.98 −13 20 21.1 11.6 N 859
C/1999 N2 1999 07 14.89524 09 58 16.47 −13 20 15.6 11.6 N 859
C/1999 N2 1999 07 14.89590 09 58 16.94 −13 20 10.3 11.6 N 859
C/1999 N2 1999 07 14.89664 09 58 17.51 −13 20 03.9 11.1 N 859
C/1999 N2 1999 07 14.92073 09 58 34.48 −13 16 51.8 11.4 N 859
C/1999 N2 1999 07 14.92247 09 58 35.75 −13 16 37.1 11.3 N 859
C/1999 N2 1999 07 15.36050 10 03 41.58 −12 18 33.2 14.3 N 422
C/1999 N2 1999 07 15.36175 10 03 42.46 −12 18 23.0 14.4 N 422
C/1999 N2 1999 07 15.36219 10 03 42.76 −12 18 19.7 14.4 N 422
C/1999 N2 1999 07 15.38878 10 04 01.09 −12 14 48.1 12.4 N 426
C/1999 N2 1999 07 15.39245 10 04 03.60 −12 14 18.8 12.4 N 426
C/1999 N2 1999 07 15.39631 10 04 06.23 −12 13 48.2 12.4 N 426
C/1999 N2 1999 07 15.40087 10 04 09.37 −12 13 12.0 12.4 N 426
C/1999 N2 1999 07 16.38933 10 15 09.83 −10 03 38.2 12.1 N 426
C/1999 N2 1999 07 16.39387 10 15 12.76 −10 03 02.9 12.4 N 426
C/1999 N2 1999 07 16.39760 10 15 15.19 −10 02 34.1 12.4 N 426
C/1999 N2 1999 07 17.38944 10 25 38.29 −07 55 27.0 12.7 N 426
C/1999 N2 1999 07 17.39375 10 25 40.90 −07 54 54.0 12.7 N 426
C/1999 N2 1999 07 17.39816 10 25 43.56 −07 54 20.8 12.6 N 426
C/1999 N2 1999 07 17.93087 10 31 01.97 −06 47 36.4 844
C/1999 N2 1999 07 17.93419 10 31 03.93 −06 47 11.4 844
C/1999 N2 1999 07 17.94094 10 31 07.94 −06 46 22.9 834
C/1999 N2 1999 07 17.94899 10 31 12.53 −06 45 24.4 10.5 N 859
C/1999 N2 1999 07 17.95021 10 31 13.31 −06 45 12.6 844
C/1999 N2 1999 07 17.95130 10 31 13.87 −06 45 07.0 10.8 N 859
C/1999 N2 1999 07 17.95257 10 31 14.57 −06 44 58.1 10.5 N 859
C/1999 N2 1999 07 17.95893 10 31 18.38 −06 44 10.4 10.6 N 859
C/1999 N2 1999 07 17.96108 10 31 19.60 −06 43 53.8 10.8 N 859
C/1999 N2 1999 07 17.96352 10 31 21.03 −06 43 36.4 10.5 N 859
C/1999 N2 1999 07 18.35690 10 35 08.63 −05 55 08.2 12.9 N 428

C/1999 N2 1999 07 18.35850 10 35 09.52 −05 54 58.5 13.1 N 428
C/1999 N2 1999 07 18.35942 10 35 10.07 −05 54 52.2 13.5 N 428
C/1999 N2 1999 07 18.36021 10 35 10.48 −05 54 46.3 13.5 N 428
C/1999 N2 1999 07 19.35165 10 44 17.78 −03 56 02.3 14.8 N 422
C/1999 N2 1999 07 19.35233 10 44 18.14 −03 55 57.3 14.7 N 422
C/1999 N2 1999 07 19.35292 10 44 18.46 −03 55 52.9 14.5 N 422
C/1999 N2 1999 07 22.46190 11 09 08.36 +01 42 07.3 11.1 T 351
C/1999 N2 1999 07 22.46455 11 09 09.75 +01 42 24.0 351
C/1999 N2 1999 07 23.45794 11 16 00.01 +03 19 08.7 9.8 T 402
C/1999 N2 1999 07 23.45839 11 16 00.19 +03 19 11.1 402
C/1999 N2 1999 07 23.45910 11 16 00.48 +03 19 15.0 402
C/1999 N2 1999 07 23.45917 11 16 00.60 +03 19 16.0 9.9 T 351
C/1999 N2 1999 07 23.46506 11 16 03.04 +03 19 46.5 351
C/1999 N2 1999 07 23.47280 11 16 05.95 +03 20 31.9 351
C/1999 N2 1999 07 24.30300 11 21 27.06 +04 37 25.5 10.8 N 467
C/1999 N2 1999 07 24.30577 11 21 28.17 +04 37 41.3 11.1 N 467
C/1999 N2 1999 07 24.31454 11 21 31.37 +04 38 26.7 10.0 N 467
C/1999 N2 1999 07 24.36288 11 21 49.53 +04 42 47.5 430
C/1999 N2 1999 07 24.37274 11 21 53.17 +04 43 40.4 430
C/1999 N2 1999 07 24.44417 11 22 19.78 +04 49 51.2 349
C/1999 N2 1999 07 24.44962 11 22 21.82 +04 50 20.9 349
C/1999 N2 1999 07 24.45624 11 22 24.29 +04 50 56.5 349
C/1999 N2 1999 07 24.46579 11 22 27.83 +04 51 47.1 349
C/1999 N2 1999 07 24.93926 11 25 20.35 +05 33 37.3 10.9 N 859
C/1999 N2 1999 07 24.94057 11 25 20.78 +05 33 44.4 10.6 N 859
C/1999 N2 1999 07 24.94141 11 25 21.13 +05 33 48.6 10.6 N 859
C/1999 N2 1999 07 24.94236 11 25 21.46 +05 33 53.4 10.6 N 859

C/1999 N3 (SOHO)
C/1999 N3 1999 07 09.36257 07 00 10.4 +19 39 32 249

Geocentric position (AU) +0.00149854 +0.00917473 +0.00408150
C/1999 N3 1999 07 09.38757 07 00 24.1 +19 42 24 249

Geocentric position (AU) +0.00149348 +0.00917393 +0.00408192
C/1999 N3 1999 07 09.40423 07 00 33.1 +19 44 32 249

Geocentric position (AU) +0.00149011 +0.00917340 +0.00408220
C/1999 N3 1999 07 09.43030 07 00 46.8 +19 47 13 249

Geocentric position (AU) +0.00148483 +0.00917256 +0.00408264
C/1999 N3 1999 07 09.44590 07 00 56.3 +19 49 10 249

Geocentric position (AU) +0.00148167 +0.00917206 +0.00408290
C/1999 N3 1999 07 09.47090 07 01 09.1 +19 52 47 249

Geocentric position (AU) +0.00147660 +0.00917126 +0.00408332
C/1999 N3 1999 07 09.48756 07 01 19.2 +19 54 21 249

Geocentric position (AU) +0.00147321 +0.00917072 +0.00408360
C/1999 N3 1999 07 09.51256 07 01 33.5 +19 57 05 249

Geocentric position (AU) +0.00146814 +0.00916990 +0.00408401
C/1999 N3 1999 07 09.52923 07 01 40.1 +19 59 04 249

Geocentric position (AU) +0.00146475 +0.00916936 +0.00408429
C/1999 N3 1999 07 09.57090 07 02 09.1 +20 04 21 249

Geocentric position (AU) +0.00145629 +0.00916800 +0.00408498
C/1999 N3 1999 07 09.59590 07 02 21.5 +20 07 31 249

Geocentric position (AU) +0.00145120 +0.00916717 +0.00408539
C/1999 N3 1999 07 09.61256 07 02 32.0 +20 09 43 249

Geocentric position (AU) +0.00144781 +0.00916662 +0.00408566
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C/1999 N3 1999 07 09.63756 07 02 45.7 +20 12 33 249
Geocentric position (AU) +0.00144272 +0.00916580 +0.00408607

C/1999 N3 1999 07 09.65423 07 02 58.5 +20 15 01 249
Geocentric position (AU) +0.00143932 +0.00916524 +0.00408634

C/1999 N3 1999 07 09.67923 07 03 14.1 +20 18 24 249
Geocentric position (AU) +0.00143423 +0.00916441 +0.00408675

C/1999 N3 1999 07 09.69591 07 03 23.9 +20 20 33 249
Geocentric position (AU) +0.00143083 +0.00916385 +0.00408702

C/1999 N3 1999 07 09.72090 07 03 39.8 +20 24 03 249
Geocentric position (AU) +0.00142573 +0.00916301 +0.00408742

C/1999 N3 1999 07 09.73756 07 03 51.5 +20 26 21 249
Geocentric position (AU) +0.00142233 +0.00916245 +0.00408769

C/1999 N3 1999 07 09.82090 07 04 48.7 +20 38 09 249
Geocentric position (AU) +0.00140530 +0.00915962 +0.00408902

C/1999 N3 1999 07 09.84590 07 05 07.3 +20 41 47 249
Geocentric position (AU) +0.00140018 +0.00915877 +0.00408942

C/1999 N3 1999 07 09.86256 07 05 19.6 +20 44 11 249
Geocentric position (AU) +0.00139677 +0.00915819 +0.00408968

C/1999 N3 1999 07 09.88756 07 05 39.8 +20 48 12 249
Geocentric position (AU) +0.00139165 +0.00915733 +0.00409008

C/1999 N3 1999 07 09.90423 07 05 51.4 +20 50 38 249
Geocentric position (AU) +0.00138823 +0.00915676 +0.00409034

C/1999 N3 1999 07 09.92923 07 06 11.5 +20 54 39 249
Geocentric position (AU) +0.00138311 +0.00915589 +0.00409073

C/1999 N3 1999 07 09.97098 07 06 44.9 +21 01 20 249
Geocentric position (AU) +0.00137454 +0.00915443 +0.00409138

C/1999 N3 1999 07 09.98756 07 07 00.2 +21 03 52 249
Geocentric position (AU) +0.00137114 +0.00915385 +0.00409164

C/1999 N3 1999 07 10.01257 07 07 21.2 +21 07 59 249
Geocentric position (AU) +0.00136600 +0.00915298 +0.00409203

C/1999 N3 1999 07 10.02923 07 07 36.2 +21 11 07 249
Geocentric position (AU) +0.00136257 +0.00915239 +0.00409229

C/1999 N3 1999 07 10.07090 07 08 15.3 +21 18 29 249
Geocentric position (AU) +0.00135401 +0.00915091 +0.00409293

C/1999 N3 1999 07 10.09590 07 08 38.4 +21 22 39 249
Geocentric position (AU) +0.00134886 +0.00915003 +0.00409331

C/1999 N4 (LINEAR)
C/1999 N4 1999 07 12.25443 19 13 44.43 +01 07 42.1 18.2 N 704
C/1999 N4 1999 07 12.26673 19 13 43.63 +01 07 43.3 18.3 N 704
C/1999 N4 1999 07 12.27904 19 13 42.69 +01 07 42.3 18.2 N 704
C/1999 N4 1999 07 12.29134 19 13 41.99 +01 07 39.3 19.1 N 704
C/1999 N4 1999 07 12.30365 19 13 40.92 +01 07 41.0 18.4 N 704
C/1999 N4 1999 07 13.23867 19 12 33.53 +01 06 49.7 18.5 N 704
C/1999 N4 1999 07 13.25123 19 12 32.55 +01 06 48.2 18.5 N 704
C/1999 N4 1999 07 13.27622 19 12 30.73 +01 06 47.4 18.4 N 704
C/1999 N4 1999 07 13.84985 19 11 49.40 +01 06 13.7 4 557
C/1999 N4 1999 07 13.85150 19 11 49.33 +01 06 13.7 4 557
C/1999 N4 1999 07 13.85971 19 11 48.66 +01 06 13.1 4 557
C/1999 N4 1999 07 14.05127 19 11 34.78 +01 06 01.1 557
C/1999 N4 1999 07 14.30371 19 11 16.66 +01 05 45.5 18.5 N 704
C/1999 N4 1999 07 14.31627 19 11 15.73 +01 05 45.8 18.4 N 704
C/1999 N4 1999 07 14.32888 19 11 14.77 +01 05 44.5 18.3 N 704

C/1999 N4 1999 07 14.34159 19 11 13.87 +01 05 44.7 18.4 N 704
C/1999 N4 1999 07 14.48867 19 11 03.35 +01 05 37.3 17.4 T 426
C/1999 N4 1999 07 14.49311 19 11 03.03 +01 05 36.3 17.2 T 426
C/1999 N4 1999 07 14.49771 19 11 02.75 +01 05 36.4 17.2 T 426
C/1999 N4 1999 07 14.87061 19 10 35.78 +01 05 09.6 18.4 T 046
C/1999 N4 1999 07 14.87701 19 10 35.24 +01 05 10.2 17.5 T 046
C/1999 N4 1999 07 14.87845 19 10 35.07 +01 05 07.9 046
C/1999 N4 1999 07 14.91281 19 10 32.79 +01 05 05.7 17.6 N 5 118
C/1999 N4 1999 07 14.92693 19 10 31.68 +01 05 07.1 5 118
C/1999 N4 1999 07 15.17897 19 10 13.58 +01 04 52.5 17.9 N 734
C/1999 N4 1999 07 15.18704 19 10 12.95 +01 04 50.6 3 734
C/1999 N4 1999 07 15.19478 19 10 12.45 +01 04 50.0 17.8 N 3 734
C/1999 N4 1999 07 15.49087 19 09 51.05 +01 04 32.0 17.2 N 426
C/1999 N4 1999 07 15.50103 19 09 50.31 +01 04 31.4 17.3 N 426
C/1999 N4 1999 07 15.87569 19 09 23.30 +01 04 03.7 17.5 T 046
C/1999 N4 1999 07 15.89325 19 09 22.01 +01 04 02.9 046
C/1999 N4 1999 07 15.89501 19 09 21.89 +01 04 02.5 046
C/1999 N4 1999 07 15.89725 19 09 21.76 +01 04 02.4 046
C/1999 N4 1999 07 15.90971 19 09 21.16 +01 03 59.7 108
C/1999 N4 1999 07 15.92896 19 09 19.59 +01 03 59.6 18.0 N 108
C/1999 N4 1999 07 16.23967 19 08 57.08 +01 03 39.1 18.5 N 704
C/1999 N4 1999 07 16.26520 19 08 55.21 +01 03 36.4 18.7 N 704
C/1999 N4 1999 07 16.27803 19 08 54.26 +01 03 36.1 18.5 N 704
C/1999 N4 1999 07 16.89149 19 08 10.23 +01 02 51.3 611
C/1999 N4 1999 07 16.90024 19 08 09.57 +01 02 49.7 17.9 N 143
C/1999 N4 1999 07 16.90314 19 08 09.30 +01 02 51.4 611
C/1999 N4 1999 07 16.90601 19 08 09.17 +01 02 50.6 18.1 N 143
C/1999 N4 1999 07 16.91177 19 08 08.76 +01 02 50.0 18.2 N 143
C/1999 N4 1999 07 16.91753 19 08 08.18 +01 02 49.9 557
C/1999 N4 1999 07 16.94714 19 08 05.97 +01 02 47.1 621
C/1999 N4 1999 07 16.96531 19 08 04.75 +01 02 45.3 557
C/1999 N4 1999 07 16.96694 19 08 04.65 +01 02 46.0 557
C/1999 N4 1999 07 16.97211 19 08 04.22 +01 02 44.9 18.8 N 621
C/1999 N4 1999 07 17.05664 19 07 58.12 +01 02 39.7 18.3 N 621
C/1999 N4 1999 07 17.06639 19 07 57.40 +01 02 38.8 621
C/1999 N4 1999 07 17.54957 19 07 22.77 +01 02 03.8 17.9 T 428
C/1999 N4 1999 07 17.55493 19 07 22.36 +01 02 04.1 17.5 T 426
C/1999 N4 1999 07 17.56428 19 07 21.67 +01 02 03.5 17.3 T 426
C/1999 N4 1999 07 17.56705 19 07 21.48 +01 02 02.2 17.2 T 426
C/1999 N4 1999 07 17.86887 19 06 59.75 +01 01 37.8 17.4 T 046
C/1999 N4 1999 07 17.87025 19 06 59.66 +01 01 37.4 046
C/1999 N4 1999 07 17.88021 19 06 59.20 +01 01 34.8 118
C/1999 N4 1999 07 17.88302 19 06 58.75 +01 01 36.1 046
C/1999 N4 1999 07 17.88595 19 06 58.55 +01 01 35.2 18.1 T 118
C/1999 N4 1999 07 17.88634 19 06 58.52 +01 01 35.9 046
C/1999 N4 1999 07 17.89741 19 06 57.73 +01 01 34.4 118
C/1999 N4 1999 07 17.91953 19 06 56.15 +01 01 34.6 18.5 T 106
C/1999 N4 1999 07 17.93678 19 06 54.90 +01 01 32.7 17.9 T 106
C/1999 N4 1999 07 17.94723 19 06 54.09 +01 01 31.4 18.6 N 621
C/1999 N4 1999 07 17.95046 19 06 53.90 +01 01 31.1 17.7 T 106
C/1999 N4 1999 07 17.96604 19 06 52.72 +01 01 29.8 18.5 N 621
C/1999 N4 1999 07 17.96973 19 06 52.48 +01 01 29.6 18.9 N 621
C/1999 N4 1999 07 17.99093 19 06 51.15 +01 01 29.9 18.4 N 859
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C/1999 N4 1999 07 18.01831 19 06 49.21 +01 01 26.4 18.7 N 859
C/1999 N4 1999 07 18.02648 19 06 48.57 +01 01 26.0 18.4 N 859
C/1999 N4 1999 07 18.06529 19 06 45.61 +01 01 22.0 18.7 N 621
C/1999 N4 1999 07 18.06897 19 06 45.32 +01 01 21.6 18.9 N 621
C/1999 N4 1999 07 18.07266 19 06 45.08 +01 01 21.0 18.8 N 621
C/1999 N4 1999 07 18.07844 19 06 44.65 +01 01 21.1 18.3 N 621
C/1999 N4 1999 07 18.96709 19 05 40.86 +01 00 09.5 17.2 T 113
C/1999 N4 1999 07 22.22563 19 01 47.89 +00 55 15.4 18.1 T 704
C/1999 N4 1999 07 22.23815 19 01 47.11 +00 55 13.7 18.8 T 704
C/1999 N4 1999 07 22.25045 19 01 46.26 +00 55 13.3 18.3 T 704
C/1999 N4 1999 07 22.26290 19 01 45.40 +00 55 11.9 18.5 T 704
C/1999 N4 1999 07 22.68363 19 01 15.34 +00 54 30.4 18.0 T 402
C/1999 N4 1999 07 22.68489 19 01 15.23 +00 54 29.4 402
C/1999 N4 1999 07 22.68615 19 01 15.13 +00 54 28.7 402
C/1999 N4 1999 07 23.52466 19 00 15.75 +00 53 05.0 17.9 T 402
C/1999 N4 1999 07 23.52593 19 00 15.73 +00 53 05.0 402
C/1999 N4 1999 07 23.52719 19 00 15.65 +00 53 05.9 402

10P/Tempel 2
10P 1999 05 20.65538 17 31 00.74 −04 18 15.5 16.5 T 372
10P 1999 05 25.17801 17 29 43.08 −04 15 59.6 844
10P 1999 05 25.18683 17 29 42.86 −04 15 59.6 844
10P 1999 05 25.22471 17 29 41.90 −04 15 59.7 844
10P 1999 06 12.57466 17 19 12.72 −05 16 02.1 349
10P 1999 06 12.57786 17 19 12.50 −05 16 03.5 15.1 T 349
10P 1999 06 12.58044 17 19 12.43 −05 16 04.6 349
10P 1999 06 12.96701 17 18 55.29 −05 18 46.1 15.2 T 967
10P 1999 06 12.99201 17 18 54.09 −05 18 56.6 15.4 T 967
10P 1999 06 15.98958 17 16 38.81 −05 41 47.9 15.7 T 967
10P 1999 06 16.00139 17 16 38.19 −05 41 53.4 15.6 T 967
10P 1999 06 16.01667 17 16 37.47 −05 42 01.0 15.6 T 967
10P 1999 06 16.02917 17 16 36.86 −05 42 07.4 15.7 T 967
10P 1999 06 19.87798 17 13 40.75 −06 17 12.0 14.1 T 071
10P 1999 06 19.88318 17 13 40.49 −06 17 15.0 14.0 T 071
10P 1999 06 20.86119 17 12 56.00 −06 27 11.1 14.2 T 071
10P 1999 06 20.86243 17 12 55.91 −06 27 11.4 14.1 T 071
10P 1999 06 20.86425 17 12 55.90 −06 27 12.5 14.0 T 071
10P 1999 06 20.86910 17 12 55.58 −06 27 16.0 14.3 T 071
10P 1999 06 20.87101 17 12 55.49 −06 27 16.8 14.1 T 071
10P 1999 06 24.93454 17 09 54.39 −07 12 59.0 118
10P 1999 06 24.94389 17 09 53.95 −07 13 05.7 118
10P 1999 07 01.03477 17 05 48.70 −08 33 53.2 844
10P 1999 07 01.03697 17 05 48.59 −08 33 55.5 844
10P 1999 07 01.05360 17 05 47.93 −08 34 09.5 844
10P 1999 07 01.87330 17 05 18.18 −08 46 25.7 13.2 T 046
10P 1999 07 01.87484 17 05 18.10 −08 46 27.2 046
10P 1999 07 01.87709 17 05 18.03 −08 46 29.1 13.2 T 046
10P 1999 07 01.87778 17 05 18.00 −08 46 29.7 046
10P 1999 07 03.89369 17 04 09.37 −09 16 59.9 143
10P 1999 07 03.89781 17 04 09.23 −09 17 03.9 143
10P 1999 07 03.90192 17 04 09.07 −09 17 07.7 143
10P 1999 07 04.84980 17 03 39.22 −09 31 57.4 118
10P 1999 07 04.85450 17 03 39.04 −09 32 01.9 118

10P 1999 07 08.59132 17 01 57.13 −10 33 16.6 12.9 T 360
10P 1999 07 08.59375 17 01 57.06 −10 33 19.0 360
10P 1999 07 08.59774 17 01 56.88 −10 33 23.0 15.5 T 372
10P 1999 07 09.47990 17 01 37.55 −10 48 28.4 15.9 T 351
10P 1999 07 09.48583 17 01 37.41 −10 48 33.7 351
10P 1999 07 09.49518 17 01 37.12 −10 48 42.6 351
10P 1999 07 10.57277 17 01 14.85 −11 07 24.2 352
10P 1999 07 10.57624 17 01 14.75 −11 07 28.5 352
10P 1999 07 10.57971 17 01 14.68 −11 07 32.2 352
10P 1999 07 10.62305 17 01 13.75 −11 08 17.8 900
10P 1999 07 10.63228 17 01 13.51 −11 08 27.8 14.7 T 900
10P 1999 07 13.16894 17 00 33.69 −11 53 41.1 16.0 T 704
10P 1999 07 13.18126 17 00 33.49 −11 53 55.9 704
10P 1999 07 13.20592 17 00 33.05 −11 54 22.4 704
10P 1999 07 13.21822 17 00 32.65 −11 54 37.6 704
10P 1999 07 14.87918 17 00 15.47 −12 25 03.2 15.4 N 107
10P 1999 07 14.89200 17 00 15.31 −12 25 18.4 15.4 N 107
10P 1999 07 19.16220 17 00 04.87 −13 46 00.1 16.0 T 704
10P 1999 07 19.17479 17 00 04.92 −13 46 15.5 16.1 T 704
10P 1999 07 19.19996 17 00 04.89 −13 46 45.8 16.8 T 704
10P 1999 07 19.21254 17 00 04.67 −13 47 01.4 16.1 T 704
10P 1999 07 21.52671 17 00 21.52 −14 31 59.2 900
10P 1999 07 21.53599 17 00 21.58 −14 32 09.9 14.1 T 900
10P 1999 07 21.86847 17 00 25.24 −14 38 41.4 15.0 N 107
10P 1999 07 21.88168 17 00 25.34 −14 38 57.0 15.0 N 107
10P 1999 07 21.90563 17 00 25.59 −14 39 25.3 15.2 T 627
10P 1999 07 21.91019 17 00 25.59 −14 39 30.1 15.0 T 627
10P 1999 07 21.91889 17 00 25.64 −14 39 40.4 15.0 T 627
10P 1999 07 21.92427 17 00 25.72 −14 39 46.6 15.3 T 627

14P/Wolf
14P 1999 06 22.25546 16 38 48.00 +06 15 06.0 20.7 T 691
14P 1999 06 22.26482 16 38 47.65 +06 15 06.8 21.1 T 691
14P 1999 06 22.27538 16 38 47.25 +06 15 07.4 21.2 T 691

19P/Borrelly
19P 1999 06 13.04813 17 48 46.64 −31 16 42.7 22 N 809
19P 1999 06 13.09507 17 48 44.40 −31 16 48.7 809
19P 1999 06 13.16784 17 48 40.95 −31 16 56.6 809
19P 1999 06 14.03653 17 48 00.27 −31 18 35.0 809
19P 1999 06 14.07679 17 47 58.27 −31 18 39.7 809
19P 1999 06 14.10800 17 47 56.82 −31 18 43.4 809

21P/Giacobini-Zinner
21P 1999 01 20.74091 01 36 52.98 −21 30 44.8 017
21P 1999 01 20.74329 01 36 53.59 −21 30 43.0 017
21P 1999 01 20.74894 01 36 54.89 −21 30 39.5 017
21P 1999 01 20.75200 01 36 55.67 −21 30 37.0 017
21P 1999 01 20.75506 01 36 56.46 −21 30 34.9 017
21P 1999 02 14.74927 03 03 41.54 −15 49 57.2 017
21P 1999 02 14.75358 03 03 42.32 −15 49 53.4 017
21P 1999 02 14.75663 03 03 42.91 −15 49 51.0 017
21P 1999 02 14.75970 03 03 43.41 −15 49 48.1 017
21P 1999 02 14.76274 03 03 43.98 −15 49 45.8 017
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29P/Schwassmann-Wachmann 1
29P 1999 04 26.76872 15 09 07.33 −29 07 58.9 15.5 T 372
29P 1999 06 13.10972 14 48 01.19 −27 25 47.8 844
29P 1999 06 13.11256 14 48 01.05 −27 25 46.9 844
29P 1999 06 13.12463 14 48 00.87 −27 25 44.7 844
29P 1999 06 14.09405 14 47 42.84 −27 23 16.8 844
29P 1999 06 14.10721 14 47 42.63 −27 23 14.2 844
29P 1999 06 14.12679 14 47 42.23 −27 23 11.8 844
29P 1999 07 01.16090 14 43 59.06 −26 42 34.1 844
29P 1999 07 01.20130 14 43 58.70 −26 42 29.2 844
29P 1999 07 01.20537 14 43 58.49 −26 42 29.2 844
29P 1999 07 07.51545 14 43 24.00 −26 29 36.3 14.4 T 360
29P 1999 07 07.51788 14 43 24.00 −26 29 36.3 16.8 N 360
29P 1999 07 15.49063 14 43 18.75 −26 15 32.2 15.0 T 360
29P 1999 07 15.49306 14 43 18.75 −26 15 32.2 17.3 N 360

37P/Forbes
37P 1999 06 14.72718 23 50 26.40 −04 35 45.9 349
37P 1999 06 14.72870 23 50 26.58 −04 35 43.3 12.7 T 349
37P 1999 06 14.73072 23 50 26.99 −04 35 39.9 349
37P 1999 07 07.75016 00 26 58.83 +01 37 15.7 352
37P 1999 07 07.75433 00 26 59.12 +01 37 19.4 352
37P 1999 07 10.78613 00 30 34.62 +02 20 03.9 14.5 T 900
37P 1999 07 10.79072 00 30 34.95 +02 20 08.0 900
37P 1999 07 25.02191 00 43 04.84 +05 17 04.7 118
37P 1999 07 25.03029 00 43 05.11 +05 17 10.3 14.2 T 118

52P/Harrington-Abell
52P 1999 03 10.88852 07 28 02.44 +27 32 02.5 017
52P 1999 03 10.89470 07 28 02.88 +27 31 57.5 017
52P 1999 03 10.89928 07 28 03.22 +27 31 53.7 017
52P 1999 03 10.90095 07 28 03.34 +27 31 52.5 017
52P 1999 03 10.90264 07 28 03.46 +27 31 51.0 017
52P 1999 03 10.90419 07 28 03.59 +27 31 49.7 017
52P 1999 05 18.17837 09 22 35.39 +13 08 35.5 17.6 T 699
52P 1999 05 18.19872 09 22 37.75 +13 08 20.8 699
52P 1999 05 18.21907 09 22 39.71 +13 08 03.3 699

93P/Lovas 1
93P 1999 03 14.81668 06 47 03.31 +32 01 37.6 017
93P 1999 03 14.82051 06 47 03.53 +32 01 36.4 017
93P 1999 03 14.82453 06 47 03.80 +32 01 34.3 017
93P 1999 03 14.82899 06 47 04.17 +32 01 31.3 017

134P/Kowal-Vávrová
134P 1999 07 23.54033 18 28 56.96 −17 09 18.1 16.1 T 402
134P 1999 07 23.54287 18 28 56.87 −17 09 17.7 402
134P 1999 07 23.54412 18 28 56.86 −17 09 17.7 402

137P/Shoemaker-Levy 2
137P 1999 07 08.67292 20 19 34.49 −12 50 47.7 18.4 N 360
137P 1999 07 08.67830 20 19 34.27 −12 50 47.6 360
137P 1999 07 08.68576 20 19 33.97 −12 50 47.5 360
137P 1999 07 08.96628 20 19 23.34 −12 50 44.6 18.7 T 627
137P 1999 07 08.97159 20 19 23.26 −12 50 47.0 19.1 T 627

137P 1999 07 08.98428 20 19 22.65 −12 50 45.5 18.8 T 627
137P 1999 07 08.99328 20 19 22.25 −12 50 46.4 19.1 T 627
137P 1999 07 09.95319 20 18 45.11 −12 50 44.3 19.2 T 627
137P 1999 07 09.97007 20 18 44.27 −12 50 42.8 19.0 T 627
137P 1999 07 09.98807 20 18 43.65 −12 50 43.1 19.4 T 627
137P 1999 07 12.92745 20 16 43.54 −12 51 05.6 18.8 T 627
137P 1999 07 12.94156 20 16 42.88 −12 51 07.6 17.1 T 159
137P 1999 07 12.94805 20 16 42.63 −12 51 06.8 17.2 T 159
137P 1999 07 12.95233 20 16 42.46 −12 51 06.9 17.4 T 159
137P 1999 07 12.95307 20 16 42.47 −12 51 04.9 18.7 T 627
137P 1999 07 12.95658 20 16 42.29 −12 51 06.6 17.5 T 159
137P 1999 07 12.97761 20 16 41.31 −12 51 07.6 17.5 T 159
137P 1999 07 12.98106 20 16 41.18 −12 51 06.5 19.0 T 627
137P 1999 07 12.98142 20 16 41.17 −12 51 07.4 17.6 T 159
137P 1999 07 12.98335 20 16 41.05 −12 51 07.0 17.5 T 159
137P 1999 07 13.00233 20 16 40.22 −12 51 07.9 17.4 T 159
137P 1999 07 13.29738 20 16 27.75 −12 51 12.4 18.0 T 704
137P 1999 07 13.30982 20 16 27.23 −12 51 11.7 18.3 T 704
137P 1999 07 13.32227 20 16 26.70 −12 51 12.4 18.6 T 704
137P 1999 07 13.33468 20 16 26.09 −12 51 12.4 18.2 T 704
137P 1999 07 13.34706 20 16 25.57 −12 51 12.3 18.4 T 704
137P 1999 07 13.90997 20 16 01.52 −12 51 24.8 17.4 T 159
137P 1999 07 13.91887 20 16 01.10 −12 51 24.7 17.7 T 159
137P 1999 07 16.94315 20 13 47.07 −12 52 51.2 17.7 T 122
137P 1999 07 16.94440 20 13 46.93 −12 52 51.2 17.7 T 122
137P 1999 07 16.94683 20 13 46.85 −12 52 51.5 17.5 T 122
137P 1999 07 16.95003 20 13 46.68 −12 52 51.5 17.7 T 122
137P 1999 07 23.61013 20 08 30.44 −12 58 39.0 18.3 T 402
137P 1999 07 23.61243 20 08 30.33 −12 58 39.1 402
137P 1999 07 23.61473 20 08 30.21 −12 58 39.1 402
137P 1999 07 23.61704 20 08 30.11 −12 58 39.3 402
137P 1999 07 24.61486 20 07 40.98 −12 59 48.0 18.5 T 402
137P 1999 07 24.61737 20 07 40.91 −12 59 48.5 402
137P 1999 07 24.61991 20 07 40.74 −12 59 48.8 402
137P 1999 07 24.62117 20 07 40.68 −12 59 48.7 402

Note 1: date corrected by +1 day from MPC 33418. 2: very faint image.
3: involved with star. 4: weak image. 5: poor image.

OBSERVATIONS OF MINOR PLANETS

The summary lists, for each observatory code, the designation of each object
observed (an asterisk signifying a new discovery), with three numbers indicating the
number of observations, the number of different nights on which the object was
observed and the arc (in days) covered by the observations; at the end of each
observatory listing there is a count of the total number of observations, of the number
of objects and of the number of discoveries followed by an asterisk, together with the
total range of dates covered by the observations.

010 Caussols
E. W. Elst, Observatoire Royal de Belgique, Avenue Circulaire 3, B-1180 Brussels,

Belgium [elst@atmos.oma.be] (1)
M. Scardia, Osservatorio Astronómico di Brera, Succursale di S. Rocco, via

E. Bianchi 46, I-22055 Merate, Italy [scardia@merate.mi.astro.it] (3)
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Observers C. Pollas, D. Albanese, M. Scardia
Measurers E. W. Elst, M. Scardia
0.9-m Schmidt telescope
(1) 1982 JH2, 2, 1, 0; 1993 BL4, 2, 1, 0; 1995 SU25, 3, 1, 0; 1996 UH5, 3, 1, 0; 1996 XE19, 6, 2,
25; 1997 YG1, 3, 1, 0; 1998 BA8, 3, 1, 0; 1998 FZ52, 3, 1, 0; 1999 JO119, 3, 1, 0; 1999 KT5, 2, 1,
0; 1999 LO26, 3, 1, 0; (10823), 3, 1, 0; (10865), 3, 1, 0; [39, 13, 0∗, 1992/10/23–1996/08/09]

(3) 1979 WY3, 3, 1, 0; 1997 YS1, 3, 1, 0; 1998 BB11, 3, 1, 0; 1998 BW11, 3, 1, 0; 1999 NR36, 3,
1, 0; [15, 5, 0∗, 1994/01/17]

012 Uccle
T. Pauwels, Koninklijke Sterrenwacht van België, Ringlaan 3, B-1180 Brussels,

Belgium [Thierry.Pauwels@oma.be]
Observer T. Pauwels
0.85-m f/2.5 Schmidt + CCD
GSC-1.2
1994 JY, 5, 1, 0; [5, 1, 0∗, 1999/04/09]

033 Tautenburg
F. Börngen, Thüringer Landessternwarte, Sternwarte 5, D-07778 Tautenburg,

Germany [boerg@tls-tautenburg.de]
1.3-m Schmidt telescope
PPM
1991 ER, 2, 1, 0; 1993 RZ6, 2, 1, 0; 1993 SG3, 2, 1, 0; 1995 EL8, 2, 1, 0; 1998 BJ19, 2, 1, 0;
1998 BD41, 2, 1, 0; 1998 FD58, 2, 1, 0; 1998 XX49, 2, 1, 0; 1999 AZ22, 2, 1, 0; 1999 FC10, 2, 1,
0; 1999 FM10, 2, 1, 0; 1999 GW3, 2, 1, 0; 1999 JG6, 4, 2, 30; 1999 JK84, 2, 1, 0; [30, 14, 0∗,
1992/02/29–1995/04/24]

046 Kleť
J. Tichá, Hvězdárna Kleť, Zátkovo nábřež́ı 4, CZ-37001 České Budějovice, Czech

Republic [klet@klet.cz]
Observers J. Tichá, M. Tichý, Z. Moravec
Measurers M. Tichý, Z. Moravec
0.57-m f/5.2 reflector + CCD
USNO-SA2.0
1967 US, 2, 1, 0; 1986 RE1, 12, 4, 18; 1995 UR2, 7, 2, 5; 1996 TR9, 6, 2, 1; 1996 VP, 13, 4, 24;
1996 XQ13, 12, 4, 17; 1997 AN17, 11, 2, 1; 1998 CO, 6, 2, 1; 1998 CY, 6, 2, 1; 1998 CP1, 4, 1, 0;
1998 DD36, 3, 1, 0; 1999 AN10, 1, 1, 0; 1999 CB67, 2, 1, 0; 1999 DB7, 9, 2, 1; 1999 HF1, 4, 1, 0;
1999 HX1, 8, 2, 1; 1999 JV3, 10, 2, 9; 1999 JD6, 7, 2, 4; 1999 JM8, 4, 1, 0; 1999 KW4, 4, 1, 0;
1999 KX4, 3, 1, 0; 1999 LF6, 7, 2, 7; 1999 LN28, 10, 2, 16; 1999 LO28, 5, 1, 0; 1999 LQ28, 5, 1,
0; 1999 LD31, 23, 6, 13; 1999 LE31, 14, 3, 9; 1999 ML, 16, 3, 4; 1999 MM, 19, 4, 14; 1999 MN,
4, 1, 0; 1999 MV1, 6, 1, 0; 1999 NA ∗, 15, 3, 2; 1999 NB ∗, 16, 5, 14; 1999 NC ∗, 22, 5, 14;
1999 NW2, 17, 3, 4; 1999 NY4, 4, 1, 0; 1999 NZ4, 4, 1, 0; 1999 NA5, 4, 1, 0; 1999 NB5, 10, 2,
1; 1999 NC5, 5, 1, 0; 1999 ND5, 4, 1, 0; 1999 NQ8, 8, 2, 1; 1999 NC43, 11, 3, 2; 1999 ND43, 12,
3, 3; 1999 OX ∗, 9, 2, 1; 1999 OY ∗, 12, 2, 1; 1999 OZ ∗, 11, 2, 1; (7350), 3, 1, 0; [410, 48, 6∗,
1993/11/18–1999/07/21]

056 Skalnaté Pleso
L. Neslusan, Astronomical Institute, Slovak Academy of Sciences, SK-05960

Tatranská Lomnicá, Slovakia [ne@ta3.sk]

Observers G. Červák, P. Rychtarč́ık, J. Svoreň
0.3-m f/5 astrograph
SAOC
(16), 2, 1, 0; (69), 3, 2, 6; (77), 2, 1, 0; (97), 7, 4, 36; (125), 4, 2, 30; (135), 3, 2, 22; (147), 1, 1,
0; (201), 4, 2, 2; (216), 2, 1, 0; (250), 5, 3, 8; (259), 2, 1, 0; (338), 2, 1, 0; (376), 5, 3, 5; (4179), 6,
3, 7; [48, 14, 0∗, 1997/01/07–1997/12/30]

071 Bulgarian National Observatory
V. Radeva, Astronomical Observatory and Planetarium, Varna, Bulgaria

[astro@ms3.tu-varna.acad.bg]

Observers V. Ivanova, V. Radeva, R. Ralev, I. Darganov, N. Radeva,
G. Apostolovska, L. Vasileva, V. Umlenski

0.50-m f/1.4 Schmidt + CCD
GSC
1998 FB42, 2, 1, 0; 1999 HF1, 5, 1, 0; 1999 HX2, 5, 1, 0; 1999 JB, 3, 1, 0; 1999 JV3, 4, 1, 0;
1999 JD6, 11, 3, 5; 1999 KU4, 12, 2, 1; 1999 KW4, 12, 3, 5; 1999 KQ6, 9, 3, 5; [63, 9, 0∗,
1995/09/27–1999/06/20]

095 Crimean Astrophysical Observatory
G. R. Kastel’, Institute for Theoretical Astronomy, Naberezhnaya Kutuzova 10, St.

Petersburg 191187, Russia [kastel@ita.spb.su]
N. S. Chernykh, Crimean Astrophysical Observatory, Nauchnyj, UA-334413,

Ukraine [nik@crao.crimea.ua]
Observer L. V. Zhuravleva
0.4-m f/4 double astrograph
PPM
1990 BT, 3, 2, 22; 1997 UO8, 1, 1, 0; 1998 DF34, 1, 1, 0; 1999 AH5, 1, 1, 0; 1999 GD18, 2, 1, 0;
1999 JQ15, 2, 1, 0; [10, 6, 0∗, 1991/09/15–1993/10/12]

097 Wise Observatory, Mitzpeh Ramon
A. Gal-Yam, Wise Observatory, Tel-Aviv University, IL-69978 Tel-Aviv, Israel

[Avishay@wise1.tau.ac.il]
Observer A. Gal-Yam
Measurer I. Manulis
1.0-m f/7 reflector + CCD
USNO-A2.0
1998 FZ97, 3, 1, 0; 1999 NG64 ∗, 3, 2, 2; 1999 NH64 ∗, 5, 2, 3; [11, 3, 2∗, 1999/07/08–1999/07/12]

098 Asiago Observatory, Cima Ekar
U. Munari, Osservatorio Astronomico di Padova, Sede di Asiago, I-36012 Asiago

(VI), Italy [munari@astras.pd.astro.it]
Observers U. Munari, F. Castellani, M. Tombelli, P. Antolini
Measurers F. Castellani, M. Tombelli, G. Forti
0.67-m f/3.2 Schmidt
1991 FZ, 2, 1, 0; 1997 YZ2, 1, 1, 0; 1998 YE, 2, 2, 1; 1999 BC11, 2, 1, 0; 1999 FN30, 4, 2, 3; [11,
5, 0∗, 1994/01/17–1997/10/25]

104 San Marcello Pistoiese
L. Tesi, Osservatorio di Pian dei Termini, Viale Panoramico 45, I-51028 San

Marcello Pistoiese (PT), Italy [iau@arcetri.astro.it]
Observers L. Tesi, A. Boattini, M. Tombelli
Measurers G. Forti, L. Tesi, A. Boattini, M. Tombelli
0.40-m f/5 reflector + CCD
GSC
1995 SZ4, 8, 2, 1; 1998 BP24, 6, 2, 3; 1998 DM23, 3, 1, 0; 1999 NB5, 3, 1, 0; 1999 NC43, 3, 1, 0;
[23, 5, 0∗, 1999/07/18–1999/07/21]

106 Črni vrh
H. Mikuž, Kersnikova 11, SI-61000 Ljubljana, Slovenia [herman.mikuz@uni-lj.si]
Observers H. Mikuž, J. Skvarč, H. Dintinjana, S. Matičič
0.19-m f/4 Baker-Schmidt + CCD, 0.36-m f/6.7 Schmidt-Cassegrain + CCD
GSC 1.1, USNO-A2.0
1980 TZ3, 3, 1, 0; 1981 DH1, 6, 1, 0; 1981 EC43, 3, 1, 0; 1981 EE47, 2, 1, 0; 1982 SJ7, 2, 1,
0; 1986 QZ, 9, 3, 6; 1986 QY2, 3, 1, 0; 1988 PN1, 3, 1, 0; 1988 XL, 3, 1, 0; 1989 SY2, 3, 1, 0;
1990 QR1, 3, 1, 0; 1990 RK2, 5, 2, 5; 1991 FY, 3, 1, 0; 1991 VJ1, 2, 1, 0; 1991 VU4, 2, 1, 0;
1992 EV4, 3, 1, 0; 1992 OJ8, 6, 2, 1; 1994 BP3, 9, 2, 4; 1994 TX12, 5, 2, 4; 1995 FV, 3, 1, 0;
1995 KF, 3, 1, 0; 1995 ON4, 2, 1, 0; 1995 QQ3, 2, 1, 0; 1995 SD24, 3, 1, 0; 1995 XT, 2, 1, 0;
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1996 AY3, 3, 1, 0; 1996 TT14, 6, 2, 6; 1996 VA7, 2, 1, 0; 1996 VY29, 3, 1, 0; 1996 YT1, 3, 1, 0;
1996 YF2, 3, 1, 0; 1997 AX14, 2, 1, 0; 1997 AN17, 6, 2, 4; 1997 BC2, 3, 1, 0; 1997 EL, 3, 1, 0;
1997 EO7, 3, 1, 0; 1997 YW13, 2, 1, 0; 1998 AU9, 3, 1, 0; 1998 BH7, 3, 1, 0; 1998 CC3, 3, 1, 0;
1998 DY9, 3, 1, 0; 1998 DF34, 2, 1, 0; 1998 EX14, 3, 1, 0; 1998 FL36, 3, 1, 0; 1998 GN7, 3, 1, 0;
1999 NF, 2, 1, 0; 1999 NH5 ∗, 5, 2, 1; 1999 NL10, 3, 1, 0; 1999 NW19, 6, 2, 2; 1999 NK22, 6, 2,
1; 1999 NY22, 11, 3, 2; 1999 OH, 6, 2, 1; 1999 OO ∗, 9, 3, 2; (24), 3, 1, 0; (50), 6, 1, 0; (230), 3,
1, 0; (244), 9, 3, 6; (334), 6, 1, 0; (360), 6, 2, 6; (469), 2, 1, 0; (471), 3, 1, 0; (479), 9, 2, 4; (495),
3, 1, 0; (523), 2, 1, 0; (550), 3, 1, 0; (625), 3, 1, 0; (632), 3, 1, 0; (646), 9, 2, 6; (655), 6, 2, 5;
(685), 6, 1, 0; (838), 9, 2, 8; (862), 9, 2, 5; (924), 3, 1, 0; (1057), 2, 1, 0; (1167), 3, 1, 0; (1203),
6, 2, 4; (1255), 3, 1, 0; (1269), 15, 3, 6; (1345), 3, 1, 0; (1363), 9, 2, 5; (1370), 3, 1, 0; (1395),
3, 1, 0; (1470), 3, 1, 0; (1475), 12, 1, 0; (1595), 3, 1, 0; (1722), 3, 1, 0; (1833), 2, 1, 0; (1903),
3, 1, 0; (1912), 3, 1, 0; (1988), 9, 2, 1; (2051), 2, 1, 0; (2065), 3, 1, 0; (2112), 9, 2, 4; (2196), 3,
1, 0; (2226), 3, 1, 0; (2228), 3, 1, 0; (2232), 3, 1, 0; (2285), 3, 1, 0; (2316), 3, 1, 0; (2403), 3, 1,
0; (2412), 3, 1, 0; (2450), 3, 1, 0; (2455), 3, 1, 0; (2465), 3, 1, 0; (2483), 3, 1, 0; (2518), 2, 1, 0;
(2521), 3, 1, 0; (2591), 3, 1, 0; (2593), 6, 2, 6; (2622), 3, 1, 0; (2784), 12, 1, 0; (2832), 3, 1, 0;
(2914), 2, 1, 0; (2919), 9, 2, 6; (2949), 2, 1, 0; (2957), 3, 1, 0; (2980), 3, 1, 0; (3020), 3, 1, 0; (3105),
3, 1, 0; (3117), 6, 1, 0; (3279), 6, 2, 6; (3280), 3, 1, 0; (3301), 3, 1, 0; (3336), 6, 2, 6; (3354), 6,
1, 0; (3423), 3, 1, 0; (3425), 3, 1, 0; (3511), 3, 1, 0; (3589), 5, 2, 1; (3727), 3, 1, 0; (3767), 9, 2,
4; (3813), 3, 1, 0; (3850), 6, 1, 0; (3876), 3, 1, 0; (3935), 3, 1, 0; (4006), 12, 3, 6; (4056), 6, 1,
0; (4156), 2, 1, 0; (4174), 2, 1, 0; (4247), 3, 1, 0; (4343), 3, 1, 0; (4398), 3, 1, 0; (4444), 3, 1, 0;
(4698), 3, 1, 0; (4707), 2, 1, 0; (4745), 9, 1, 0; (4779), 2, 1, 0; (4805), 3, 1, 0; (4827), 3, 1, 0; (4907),
6, 2, 6; (4999), 3, 1, 0; (5091), 3, 1, 0; (5238), 3, 1, 0; (5362), 6, 1, 0; (5468), 2, 1, 0; (5511), 2,
1, 0; (5707), 3, 1, 0; (5787), 6, 1, 0; (5875), 6, 1, 0; (5906), 3, 1, 0; (5973), 3, 1, 0; (5988), 2, 1,
0; (6027), 3, 1, 0; (6175), 3, 1, 0; (6329), 3, 1, 0; (6344), 6, 1, 0; (6418), 3, 1, 0; (6513), 3, 1, 0;
(6609), 6, 1, 0; (6836), 2, 1, 0; (7216), 6, 2, 5; (7333), 2, 1, 0; (7338), 2, 1, 0; (7352), 3, 1, 0; (7359),
6, 2, 6; (7369), 8, 2, 13; (7372), 4, 2, 5; (7384), 3, 1, 0; (7447), 2, 1, 0; (7507), 3, 1, 0; (7526),
3, 1, 0; (7618), 3, 1, 0; (7674), 3, 1, 0; (8217), 3, 1, 0; (8287), 3, 1, 0; (8299), 3, 1, 0; (8327), 3,
1, 0; (8396), 3, 1, 0; (8420), 5, 1, 0; (8441), 2, 1, 0; (8489), 3, 1, 0; (8596), 3, 1, 0; (8659), 6, 2,
6; (8693), 2, 1, 0; (8712), 3, 1, 0; (8821), 2, 1, 0; (8826), 2, 1, 0; (8859), 2, 1, 0; (8868), 6, 2, 6;
(8892), 3, 1, 0; (8946), 3, 1, 0; (9039), 6, 1, 0; (9125), 3, 1, 0; (9382), 2, 1, 0; (10258), 9, 3, 6;
(10672), 3, 1, 0; (10902), 3, 1, 0; (10935), 3, 1, 0; [833, 208, 2∗, 1999/07/05–1999/07/19]

108 Montelupo
M. Tombelli, Via Bozzeto 26, I-50056 Montelupo (Fi), Italy

[iau@arcetri.astro.it]
Observers M. Tombelli, A. Boattini, L. Tesi, D. Guidetti, G. Forti, E. Masotti
Measurers M. Tombelli, A. Boattini, L. Tesi, S. Bartolini, G. Forti
0.30-m f/5.7 Schmidt-Cassegrain + CCD
GSC
1997 BG9, 3, 1, 0; 1997 XT5, 3, 1, 0; 1998 QS52, 6, 2, 12; 1998 YP11, 3, 1, 0; 1999 HX2, 14, 4,
17; 1999 JM8, 6, 1, 0; 1999 LF6, 4, 1, 0; 1999 LN28, 4, 1, 0; 1999 LO28, 9, 3, 12; 1999 NW2, 5,
1, 0; (699), 4, 1, 0; (1362), 4, 1, 0; (3581), 3, 1, 0; (10785), 5, 1, 0; [73, 14, 0∗, 1996/09/14–
1999/07/18]

112 Osservatorio Pleiade
P. Antolini, Via Bertoldi 84, I-37026 Settimo di Pescantina (Verona), Italy

[flacaste@tin.it]
Observers P. Antolini, F. Castellani
0.60-m f/3.0 reflector + CCD
GSC
1998 AZ5, 4, 1, 0; 1998 FB61, 3, 1, 0; [7, 2, 0∗, 1995/12/09–1996/12/21]

113 Volkssternwarte Drebach, Schönbrunn
G. Lehmann, Persterstrasse 6h, D-09430 Drebach, Germany

[g.lehmann@abo.freiepresse.de]
Observers G. Lehmann, J. Kandler
0.50-m f/4 reflector + CCD, 0.18-m f/9.0 refractor + CCD
USNO-A2.0
1988 RM3, 2, 1, 0; 1988 RW3, 2, 1, 0; 1989 YX6, 2, 1, 0; 1990 TE7, 2, 1, 0; 1990 TV12, 2, 1,
0; 1991 TX2, 2, 1, 0; 1991 TS6, 3, 1, 0; 1992 SF2, 5, 2, 40; 1992 SP26, 2, 1, 0; 1994 AK16,
2, 1, 0; 1994 GE10, 2, 1, 0; 1995 SM54, 2, 1, 0; (10857), 2, 1, 0; (10932), 2, 1, 0; [32, 14, 0∗,
1999/06/08–1999/07/19]

118 Modra
A. Galád, AGO MFF UK, P.O. Box 4, SK-90001 Modra, Slovakia

[ago@fmph.uniba.sk]

Observers A. Galád, D. Kalmančok, P. Kolény, J. Tóth, Š. Gajdoš
0.57-m f/5.2 reflector + CCD
USNO-A2.0
1987 UW, 2, 1, 0; 1988 SP2, 2, 1, 0; 1990 TV12, 2, 1, 0; 1990 VL6, 4, 2, 7; 1993 FL4, 3, 1, 0;
1996 GE19, 3, 1, 0; 1996 PK, 3, 2, 1; 1997 GO24, 2, 1, 0; 1997 UO9, 5, 1, 0; 1998 MQ11, 5, 2, 1;
1998 QS52, 4, 2, 10; 1998 YP11, 5, 2, 6; 1999 CV3, 4, 2, 29; 1999 HF1, 5, 2, 26; 1999 HX1, 2, 1,
0; 1999 HW2, 8, 4, 19; 1999 HX2, 6, 2, 11; 1999 JD8, 4, 2, 17; 1999 JM8, 8, 3, 17; 1999 KU4, 6, 2,
1; 1999 KW4, 3, 1, 0; 1999 KX4, 3, 1, 0; 1999 LE6, 6, 2, 1; 1999 LF6, 7, 3, 24; 1999 LN28, 5, 2, 4;
1999 LO28, 6, 3, 30; 1999 LQ28, 5, 2, 1; 1999 LD31, 15, 5, 14; 1999 LE31, 3, 1, 0; 1999 ML, 5, 2, 1;
1999 MM, 9, 3, 2; 1999 NG2, 3, 1, 0; 1999 NZ4, 8, 3, 10; 1999 OW ∗, 9, 3, 6; (1362), 5, 2, 3; (2201)
M, 3, 1, 0; (2670), 2, 1, 0; (3581), 4, 2, 3; (4006), 3, 3, 2; (4805), 2, 1, 0; (5308), 2, 1, 0; (6500), 2,
1, 0; (7304), 3, 1, 0; (7348), 3, 1, 0; (8567), 2, 1, 0; [201, 45, 1∗, 1999/04/20–1999/07/25]

120 Vǐsnjan
K. Korlević, Istarska 5, HR-51463 Vǐsnjan, Croatia [korado@visnjan.hr]
Observers K. Korlević, A. Ritosa, B. Lukic, M. Jurić, T. Pilizota, E. Pettarin,

W. Boschin, A. Toso, M. Spolaor, G. Lombardi
Measurer K. Korlević
0.41-m f/4.3 reflector + CCD
USNO-SA1.0
1988 RE5, 11, 3, 7; 1989 RL, 3, 1, 0; 1992 OP5, 12, 3, 2; 1992 OJ8, 4, 1, 0; 1995 UB1, 6, 2, 2;
1998 BH7, 3, 1, 0; 1998 FH23, 3, 1, 0; 1998 FH60, 6, 3, 2; 1998 HJ14, 3, 1, 0; 1998 RV50, 2, 1, 0;
1999 JN17, 10, 4, 3; 1999 LJ, 6, 2, 12; 1999 LG6, 6, 2, 12; 1999 LH7, 14, 5, 21; 1999 LN28, 3, 1,
0; 1999 LD31, 12, 4, 3; 1999 ML, 3, 1, 0; 1999 MM, 7, 2, 1; 1999 MT ∗, 20, 4, 18; 1999 MV, 8, 2,
1; 1999 ND ∗, 9, 3, 3; 1999 NG ∗, 7, 2, 3; 1999 NL ∗, 20, 5, 10; 1999 NU ∗, 9, 3, 5; 1999 NV ∗,
13, 4, 8; 1999 NZ ∗, 11, 4, 11; 1999 NA1 ∗, 14, 5, 7; 1999 NB1 ∗, 9, 3, 4; 1999 NV2, 7, 2, 2;
1999 NW2, 2, 1, 0; 1999 NC4, 8, 3, 2; 1999 NS4 ∗, 12, 4, 7; 1999 NT4 ∗, 15, 4, 7; 1999 NU4 ∗,
8, 3, 4; 1999 NV4 ∗, 10, 3, 4; 1999 NW4 ∗, 8, 3, 4; 1999 NZ4, 6, 2, 1; 1999 NF5 ∗, 10, 4, 3;
1999 NG5 ∗, 10, 4, 3; 1999 NJ5 ∗, 7, 3, 3; 1999 OB ∗, 13, 4, 3; 1999 OC ∗, 6, 3, 2; 1999 OR ∗,
5, 2, 2; 1999 OS ∗, 5, 2, 1; (184), 4, 2, 1; (646), 10, 4, 3; (1269), 2, 1, 0; (1903), 3, 1, 0; (2381),
10, 3, 3; (2919), 3, 1, 0; (2981), 9, 3, 4; (3311), 2, 1, 0; (3336), 16, 6, 7; (3425), 3, 1, 0; (3457),
8, 3, 3; (3780), 3, 1, 0; (4377), 3, 1, 0; (4444), 3, 1, 0; (4779), 3, 1, 0; (5161), 3, 1, 0; (5514), 3,
1, 0; (6436), 5, 2, 4; (6773), 5, 2, 2; (7257), 9, 3, 7; (7339), 2, 1, 0; (7430), 3, 1, 0; (7815), 10, 3,
2; (8777), 2, 1, 0; (8829), 8, 3, 2; (8969), 4, 1, 0; (9108), 4, 1, 0; (9194), 2, 1, 0; (9244), 4, 2, 4;
(10258), 3, 1, 0; (10339), 3, 1, 0; [518, 75, 21∗, 1998/10/13–1999/07/19]

121 Kharkov University, Chuguevskaya Station
Yu. N. Krugly, Astronomical Observatory, Kharkov State University, Sumska

Street 35, Kharkov 310022, Ukraine [krugly@astron.kharkov.ua] (1)
V. G. Shevchenko, Astronomical Observatory, Kharkov State University, Sumska

Street 35, Kharkov 310022, Ukraine [krugly@astron.kharkov.ua] (2)
Observers Yu. N. Krugly, V. G. Shevchenko
0.70-m f/4 reflector + CCD
GSC
(1) 1999 JO8, 7, 1, 0; [7, 1, 0∗, 1999/06/04]

(2) 1999 JM8, 6, 1, 0; [6, 1, 0∗, 1999/07/08]

122 Pises Observatory
B. Gaillard, 34 rue du mas de Lemasson, F-34070 Montpellier, France

[observatoire.pises@hol.fr]
Observers B. Gaillard, J. Lopez, J. Blanc, A. Irlande, A. Jacquey, R. Poncy
Measurer B. Gaillard
0.40-m f/4.7 reflector + CCD
USNO-SA1.0
1998 DY9, 4, 1, 0; 1999 NT, 2, 1, 0; 1999 NX4, 5, 1, 0; 1999 NL7, 8, 2, 1; 1999 OD ∗, 13, 4, 6;
1999 OE ∗, 19, 5, 7; 1999 OF ∗, 12, 4, 8; 1999 OG ∗, 10, 3, 4; 1999 OH ∗, 15, 4, 6; 1999 OJ ∗, 17,
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5, 7; 1999 OK ∗, 15, 4, 6; 1999 OL ∗, 14, 4, 6; 1999 OL3 ∗, 6, 2, 4; 1999 OM3 ∗, 8, 2, 1; [148, 14,
10∗, 1999/07/16–1999/07/25]

126 Monte Viseggi
P. Pietrapiana, via Stefano Clemente 22, I-10143 Torino, Italy

[mc7316@mclink.it]
Observers P. Pietrapiana, G. Scarfi, L. Zannoni, A. Bondielli, L. Sannino
Measurer P. Pietrapiana
0.40-m f/5 reflector + CCD
GSC
1999 OC1 ∗, 14, 4, 5; [14, 1, 1∗, 1999/07/19–1999/07/24]

127 Bornheim
N. Ehring, Stationenweg 54, D-53332 Bornheim, Germany [norbert.ehring@t-

online.de]
0.19-m f/4 FFC + CCD
GSC
1991 PN10, 6, 3, 16; 1991 RS, 2, 1, 0; 1991 RT26, 4, 2, 2; 1991 SR1, 4, 2, 2; 1992 ME, 6, 3, 28;
1993 DJ, 6, 3, 16; 1998 YP11, 7, 3, 16; 1999 HX2, 4, 2, 20; 1999 JM8, 8, 3, 14; 1999 JO8, 4, 2, 1;
1999 KW4, 5, 2, 1; (3581), 6, 2, 8; [62, 12, 0∗, 1999/05/26–1999/07/18]

132 Bedoin
P. Antonini, 47 rue Guillaume Puy, F-84000 Avignon, France

[Pierre.Antonini@wanadoo.fr]
0.16-m f/3.3 reflector + CCD
GSC
1998 DY9, 3, 1, 0; 1999 NT, 3, 1, 0; 1999 OH, 2, 1, 0; [8, 3, 0∗, 1999/07/21–1999/07/22]

133 Les Tardieux
M. Boeuf, Les Tardieux, St Julien, F-13500 Martigues, France

[Michel.Boeuf@wanadoo.fr]
0.20-m f/3.5 reflector + CCD
GSC
1999 NT ∗, 12, 4, 5; (1810), 3, 1, 0; (2670), 4, 2, 4; (3279), 3, 1, 0; (5308), 2, 1, 0; [24, 5, 1∗,
1999/06/11–1999/07/14]

143 Gnosca
S. Sposetti, CH-6525 Gnosca, Switzerland [spo@dial.eunet.ch]
0.20-m f/7.1 reflector + CCD
GSC
1993 DJ, 9, 2, 5; 1998 YP11, 3, 1, 0; 1999 HX2, 3, 1, 0; 1999 LO28, 4, 1, 0; 1999 NX4 ∗, 10, 3, 5;
1999 OB1 ∗, 11, 3, 7; [40, 6, 2∗, 1999/07/01–1999/07/24]

145 ’s-Gravenwezel Observatory
T. Alderweireldt, Rozenlaan 14, B-2970 ’s-Gravenwezel, Belgium

[Tom.Alderweireldt@ping.be]
0.25-m f/3.3 Schmidt-Cassegrain + CCD
GSC-1.2, USNO-A2.0
1990 HH1, 4, 1, 0; 1993 DJ, 4, 1, 0; 1997 YA8, 4, 1, 0; 1998 FB42, 4, 1, 0; 1998 QS52, 3, 1, 0;
(7530), 2, 1, 0; (8828), 2, 1, 0; [23, 7, 0∗, 1999/07/11–1999/07/12]

148 Guitalens
R. Roy, Le Badassier St. Esteve, F-84570 Bluavac, France [Rene.Roy@wanadoo.fr]
Observer A. Klotz
0.20-m f/6.15 reflector + CCD
GSC
1990 OG4, 4, 2, 1; 1999 NK56, 6, 2, 1; 1999 OH, 2, 1, 0; (4907), 6, 2, 1; [18, 4, 0∗, 1999/07/24–
1999/07/25]

151 Eschenberg Observatory, Winterthur
M. Griesser, Breitenstrasse 2, CH-8542 Wiesendangen, Switzerland

[griesser@spectraweb.ch]
0.25-m f/8.0 reflector + CCD
GSC
1998 YP11, 10, 3, 21; 1999 CV3, 11, 3, 23; 1999 HF1, 35, 7, 33; 1999 HX2, 10, 3, 21; 1999 JM8,
29, 7, 22; 1999 KW4, 21, 4, 10; 1999 LN28, 23, 4, 21; 1999 LO28, 16, 3, 22; 1999 NW2, 5, 1, 0;
(164), 6, 2, 16; (193), 3, 1, 0; (361), 3, 1, 0; (687), 3, 1, 0; (699), 10, 3, 22; (1282), 3, 1, 0; (1362),
3, 1, 0; (1367), 4, 1, 0; (1685), 6, 2, 6; (2428), 3, 1, 0; (2670), 4, 1, 0; (3581), 6, 2, 26; (7536), 3,
1, 0; [217, 22, 0∗, 1999/06/22–1999/07/26]

159 Monte Agliale
S. Donati, Monte Agliale Astronomical Observatory, Borgo a Mozzano, Lucca,

Italy [ilra@comune.lucca.it]
0.51-m f/4.5 Newtonian reflector + CCD
USNO-A1.0
1999 LG12, 3, 1, 0; (1362), 3, 1, 0; (1775), 2, 1, 0; [8, 3, 0∗, 1999/06/17–1999/07/19]

162 Potenza
A. M. Giambersio, 22 R. Scotellaro Street, I-85100 Potenza, Italy

[agiamber@tin.it]
0.20-m f/6.3 reflector + CCD
GSC
(41), 4, 2, 1; [4, 1, 0∗, 1999/06/27–1999/06/28]

163 Roeser Observatory, Luxembourg
M. Dawson, 66 rue JF Boch, L-1244 Luxembourg, Luxembourg [dawson@pt.lu]
0.457-m f/4.5 Newtonian + CCD
USNO-SA2.0
(1656), 4, 2, 23; [4, 1, 0∗, 1999/06/24–1999/07/17]

164 St. Michel sur Meurthe
L. Bernasconi, 244 rue du Closé, F-88470 St. Michel sur Meruthe, France

[laurent.bernasconi.51@wanadoo.fr]
0.212-m f/3.9 reflector + CCD
USNO
(1634), 3, 1, 0; (2970), 3, 1, 0; (3983), 3, 1, 0; [9, 3, 0∗, 1999/07/25]

292 Burlington
T. Handley, 13 Linden Road, Burlington, NJ 08016, U.S.A.
0.30-m Schmidt-Cassegrain + focal reducer + CCD
GSC
1996 TG39, 2, 1, 0; 1998 FG43, 4, 2, 5; [6, 2, 0∗, 1996/09/15–1999/07/17]

294 Astrophysical Observatory, College of Staten Island
I. Robbins, The College of Staten Island, 2800 Victory Boulevard, Staten Island,

NY 10314, U.S.A. [robbins@postbox.csi.cuny.edu]
Observers I. Robbins, S. Parello, S. Joyce
Measurers S. Parello, M. Benjamin
0.41-m f/4.7 Schmidt-Cassegrain + CCD
GSC
(587), 3, 2, 15; [3, 1, 0∗, 1999/04/15–1999/04/30]

303 Mérida
O. Naranjo, Dept. de F́ısica, Universidad de los Andes, Mérida 5101, Venezuela

[naranjo@ciens.ula.ve]
1.0-m Schmidt
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1996 TH48, 1, 1, 0; [1, 1, 0∗, 1994/02/09]

322 Perth Observatory, Bickley-MCT
J. Biggs, Perth Observatory, Bickley, WA 6076, Australia

[jamieb@calm.wa.gov.au]
0.25-m f/4.5 reflector + CCD
GSC
1999 JO8, 2, 1, 0; 1999 KU4, 2, 1, 0; [4, 2, 0∗, 1999/07/22]

327 Peking Observatory, Xinglong Station
J. Zhu, Peking Astronomical Observatory, Chinese Academy of Sciences,

Zhongguancun, Peking 100101, Peoples Republic of China
[zj@bac.pku.edu.cn]

Observers J. Zhu, X. Y. Li, X. M. Teng, Y. J. Chen
0.60-m Schmidt + CCD
1953 GJ, 3, 1, 0; 1981 EY40, 3, 1, 0; 1984 OG, 4, 1, 0; 1989 GH2, 4, 1, 0; 1989 TN11, 3, 1, 0;
1990 QL1, 3, 1, 0; 1990 QS4, 3, 1, 0; 1990 RE, 3, 1, 0; 1990 UM2, 3, 1, 0; 1991 RV2, 3, 1, 0;
1991 YY, 3, 1, 0; 1992 EE1, 3, 1, 0; 1992 WG2, 6, 2, 40; 1993 BX2, 3, 1, 0; 1994 AZ10, 3, 1, 0;
1994 PG19, 3, 1, 0; 1995 EL8, 3, 1, 0; 1995 WA11, 6, 2, 20; 1996 TD68, 3, 1, 0; 1996 WU, 3, 1, 0;
1997 UZ4, 3, 1, 0; 1997 VT7, 6, 2, 31; 1997 WL35, 3, 1, 0; 1997 YJ9, 3, 1, 0; 1997 YZ11, 3, 1, 0;
1998 DE5, 6, 2, 85; 1998 FA1, 3, 1, 0; 1998 FK12, 3, 1, 0; 1998 FN76, 3, 1, 0; 1998 FM113, 3, 1,
0; 1998 FA123, 3, 1, 0; 1998 GD7, 3, 1, 0; 1998 HV121, 3, 1, 0; 1998 HC122, 3, 1, 0; 1998 KD46,
3, 1, 0; 1998 RX56, 3, 1, 0; 1999 EP4, 6, 2, 7; 1999 EJ5, 3, 1, 0; 1999 FJ10, 3, 1, 0; 1999 FJ25, 3,
1, 0; 1999 FQ28, 3, 1, 0; 1999 GL2, 3, 1, 0; 1999 GO21, 3, 1, 0; 1999 GD24, 3, 1, 0; 1999 HS, 3,
1, 0; 1999 HT, 3, 1, 0; 1999 JG1, 7, 2, 118; 1999 JA6, 2, 1, 0; 1999 JH22, 3, 1, 0; 1999 JG52, 6,
2, 21; 1999 JE54, 3, 1, 0; 1999 JT54, 3, 1, 0; 1999 JG65, 3, 1, 0; 1999 JR66, 4, 1, 0; 1999 JB124,
3, 1, 0; 1999 KA, 3, 1, 0; 1999 KP6, 3, 1, 0; 1999 KT13, 4, 1, 0; 1999 KM15, 3, 1, 0; 1999 MM,
3, 1, 0; 1999 MC1, 3, 1, 0; 1999 MV1, 3, 1, 0; 1352 T-2, 3, 1, 0; (10727), 3, 1, 0; [217, 64, 0∗,
1995/08/27–1999/06/27]

352 Konan
M. Hotta, Kibougaoka 2-5-3, Konan-cho, Koka-gun, Shiga 5203333, Japan

[mhotta@mx.biwa.or.jp]
0.28-m f/5.0 reflector + CCD
GSC
1999 HX2, 3, 1, 0; [3, 1, 0∗, 1999/07/07]

358 Nanyou
T. Okuni, 158-28, Mitsuma-dori, Nanyou, Yamagata-Ken, 999-22 Japan
0.28-m f/6.3 Schmidt-Cassegrain + CCD
GSC
1999 MB2 ∗, 16, 6, 30; [16, 1, 1∗, 1999/06/21–1999/07/21]

360 Kuma Kogen Astronomical Observatory
A. Nakamura, Shimo-Hatanokawa, Kuma, Kamiukena-Gun, Ehime-Ken, 791-1212

Japan [a-nakamu@mx2.nisiq.net]
0.60-m f/5.8 Ritchey-Chrétien + CCD
GSC-ACT, USNO-A2.0
1991 TS6, 3, 1, 0; 1993 PC, 3, 1, 0; 1995 WC7, 6, 2, 6; 1995 YV3, 3, 1, 0; 1996 OL, 2, 1, 0;
1996 TO6, 6, 2, 6; 1998 CA1, 2, 1, 0; 1998 MW5, 3, 1, 0; 1998 QS52, 6, 2, 26; 1998 YN1, 3, 1, 0;
1999 CV3, 3, 1, 0; 1999 HW2, 3, 1, 0; 1999 HX2, 3, 1, 0; 1999 JY7, 4, 2, 7; 1999 JM8, 3, 1, 0;
1999 KW4, 6, 2, 26; 1999 KX4, 3, 1, 0; 1999 LM1, 11, 5, 33; 1999 LF6, 3, 1, 0; 1999 LV7, 3, 1, 0;
1999 LN28, 3, 1, 0; 1999 LO28, 3, 1, 0; 1999 LQ28, 3, 1, 0; 1999 LD31, 6, 2, 34; 1999 ML, 3, 1, 0;
1999 MN, 4, 1, 0; (3562), 2, 1, 0; [103, 27, 0∗, 1999/06/11–1999/07/15]

385 Nihondaira Observatory
T. Urata, 1-8, Dobayashi 1 Chome, Shimizu, Shizuoka-Ken 424-0851, Japan

[urata@sannet.ne.jp]
0.31-m f/4.0 reflector + CCD
GSC-1.1, USNO-A2.0

1999 NQ2 ∗, 6, 2, 5; [6, 1, 1∗, 1999/07/09–1999/07/14]

392 JCPM Sapporo Station
K. Watanabe, 3-8-B203, Ashibetsu Chuo 3 Jo 4 Chome, Shiroishi-Ku, Sapporo 005,

Japan
0.30-m f/2.7 Schmidt camera
AGK3, SAOC
1999 MB2, 3, 1, 0; (3425), 6, 1, 0; [9, 2, 0∗, 1999/07/09]

399 Kushiro
H. Kaneda, Taiyo MS 2-H, 2-15, Kawazoe 8 Jo 2 Chime, Minami-Ku, Sapporo, 005

Japan
Observer S. Ueda
Measurer H. Kaneda
0.25-m f/3.4 hyperboloid astrocamera
GSC
1991 BT, 2, 1, 0; 1997 XZ9, 2, 1, 0; [4, 2, 0∗, 1993/11/11–1995/04/20]

402 Dynic Astronomical Observatory
A. Sugie, Dynic Astronomical Observatory, Taga 283-1, Taga, Inukami-Gun, Shiga-

Ken, 522-0341 Japan [hhf00201@niftyserve.or.jp]
Observers A. Sugie, Y. Ikari
0.60-m f/5.0 reflector + CCD
GSC
1998 QS52, 3, 1, 0; 1998 YP11, 3, 1, 0; 1999 DK3, 4, 1, 0; 1999 HX1, 3, 1, 0; 1999 HW2, 6, 2, 13;
1999 HX2, 6, 2, 14; 1999 JD8, 3, 1, 0; 1999 JM8, 6, 2, 6; 1999 KW4, 3, 1, 0; 1999 KQ6, 3, 1, 0;
1999 LF6, 3, 1, 0; 1999 LU7, 3, 1, 0; 1999 LN28, 6, 2, 17; 1999 LO28, 6, 2, 16; 1999 LQ28, 3, 1,
0; 1999 LD31, 18, 5, 31; 1999 LE31, 15, 3, 31; 1999 MN, 2, 1, 0; 1999 NW2, 3, 1, 0; 1999 NZ4, 3,
1, 0; 1999 NA5, 3, 1, 0; 1999 NB5, 2, 1, 0; 1999 NC5, 4, 1, 0; 1999 NC43, 4, 1, 0; 1999 ND43, 3,
1, 0; [118, 25, 0∗, 1999/06/14–1999/07/24]

413 Siding Spring
R. H. McNaught, Anglo-Australian Observatory, Coonabarabran, NSW 2357,

Australia [rmn@aaocbn2.aao.gov.au] (1)
A. Gnädig, c/o Archenhold-Sternwarte, Alt-Treptow 1, D-12435 Berlin, Germany

[doppler@mind.de] (5)
C.-I. Lagerkvist, Uppsala Observatory, Box 515, S-75120 Uppsala, Sweden

[classe@astro.uu.se] (8)
Observers R. H. McNaught, K. S. Russell
Measurers R. H. McNaught, G. J. Garradd, O. Hernius, A. Gnädig
1.2-m U.K. Schmidt, 1.0-m f/8 reflector + CCD
USNO-SA2.0, USNO-A2.0, GSC-ACT
(1) 1984 SB2, 2, 1, 0; 1998 WM, 4, 2, 3; 1998 WZ6, 4, 2, 3; 1998 YN1, 2, 1, 0; 1999 AN10, 1, 1,
0; 1999 BY9, 2, 1, 0; 1999 FP19, 3, 1, 0; 1999 GT6, 2, 1, 0; 1999 KK1, 4, 2, 3; 1999 LJ1, 1, 1, 0;
1999 LU7, 2, 1, 0; 1999 LV7, 3, 1, 0; 1999 LD30, 2, 1, 0; 1999 MM, 3, 1, 0; 1999 MU1, 7, 2, 3;
1999 MV1, 4, 2, 3; (9969), 2, 1, 0; (10699), 1, 1, 0; [49, 18, 0∗, 1983/07/16–1999/07/02]

(5) 1980 FQ1, 2, 1, 0; 1991 RR37, 2, 1, 0; 1993 BX2, 2, 1, 0; 1995 YX, 6, 3, 2508; 1997 TM25, 5,
3, 5233; 1998 MQ, 2, 1, 0; 1998 QD2, 2, 1, 0; 1998 QZ25, 1, 1, 0; 1998 RT4, 2, 1, 0; 1998 SK100,
4, 2, 2413; 1998 TW30, 4, 2, 2329; 1998 VN21, 2, 1, 0; 1998 WJ17, 4, 2, 3344; 1998 XM40, 2, 1,
0; 1998 XU51, 2, 1, 0; 1998 YG, 2, 1, 0; 1998 YE5, 2, 1, 0; 1998 YP12, 2, 1, 0; 1999 GK4, 2, 1,
0; 1999 GL19, 2, 1, 0; 1999 GQ36, 2, 1, 0; 1999 HK1, 5, 3, 2454; 1999 JT1, 1, 1, 0; 1999 JT19, 3,
2, 57; 1999 JA34, 6, 3, 6175; 1999 JD37, 3, 2, 1507; 1999 JJ46, 4, 2, 1566; 1999 JL47, 4, 2, 3403;
1999 JM49, 2, 1, 0; 1999 JL51, 3, 2, 24; 1999 JT54, 2, 1, 0; 1999 JQ56, 3, 2, 3; 1999 JK57, 6, 3,
5059; 1999 JB63, 2, 1, 0; 1999 JA79, 2, 1, 0; 1999 JX80, 2, 1, 0; 1999 JS82, 4, 2, 7; 1999 JV94, 2, 1,
0; 1999 JW117, 2, 1, 0; 1999 JN118, 6, 3, 58; 1999 KS3, 6, 3, 3572; 1999 KM6, 2, 1, 0; 1999 KT13,
6, 3, 1589; (3607), 2, 1, 0; (4233), 2, 1, 0; (5119), 4, 2, 4729; (6002), 6, 3, 1931; (8571), 2, 1, 0;
(8572), 4, 2, 3697; (8575), 2, 1, 0; (8578), 4, 2, 4545; (8729), 2, 1, 0; (8865), 2, 1, 0; (9936), 2, 1,
0; (10044), 2, 1, 0; (10920), 2, 1, 0; (10940), 4, 2, 1085; [170, 57, 0∗, 1976/05/21–1996/09/08]
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(8) 1990 QL1, 1, 1, 0; 1991 UN3, 1, 1, 0; 1993 FP55, 1, 1, 0; 1996 WU, 1, 1, 0; 1997 QH1, 1, 1, 0;
1998 BV24, 1, 1, 0; 1998 BZ24, 1, 1, 0; 1998 DN1, 1, 1, 0; 1998 DV3, 1, 1, 0; 1998 SK100, 1, 1, 0;
1999 FY28, 1, 1, 0; 1999 JN97, 1, 1, 0; (10727), 1, 1, 0; (10786), 1, 1, 0; (10914), 1, 1, 0; [15, 15,
0∗, 1993/04/16–1993/04/21]

422 Loomberah
G. J. Garradd, P.O. Box 157, Tamworth, NSW 2340, Australia

[loomberah@ozemail.com.au]
0.45-m f/5.4 reflector + CCD, 0.25-m f/4.1 reflector + CCD
GSC-ACT, USNO-A2.0
1995 YV3, 3, 1, 0; 1997 AN17, 3, 1, 0; 1999 BJ8, 1, 1, 0; 1999 FN53, 3, 1, 0; 1999 JO6, 2, 1, 0;
1999 JO8, 3, 1, 0; 1999 KU4, 3, 1, 0; 1999 KX4, 6, 2, 32; 1999 KQ6, 3, 1, 0; 1999 LT1, 4, 2, 15;
1999 LN28, 7, 2, 32; 1999 LO28, 6, 2, 32; 1999 LP28, 2, 1, 0; 1999 LQ28, 4, 1, 0; 1999 LD31, 9, 3,
15; 1999 MM, 3, 1, 0; 1999 MN, 3, 1, 0; 1999 NC43, 2, 1, 0; 1999 ND43, 4, 1, 0; 1999 NQ54, 3, 1,
0; (9969), 3, 1, 0; [77, 21, 0∗, 1999/06/17–1999/07/19]

423 North Ryde
S. G. McAndrew, 2/32 Twin Rd, North Ryde, NSW 2113, Australia

[sgmcandrew@ozemail.com.au]
0.20-m f/4 hyperbolic astrograph + CCD
GSC
1972 AU, 11, 4, 7; 1980 FJ1, 7, 3, 22; 1986 EJ1, 8, 4, 23; 1988 KB, 17, 4, 16; 1991 RP17, 3, 1, 0;
1992 UR, 6, 3, 29; 1994 CG2, 6, 3, 22; 1995 ED8, 5, 2, 3; 1995 HL, 11, 5, 37; 1995 QC2, 6, 3, 6;
1997 YD10, 5, 2, 3; 1998 FV9, 2, 1, 0; 1998 FT53, 6, 2, 20; 1998 FL61, 5, 2, 1; 1999 KU4, 6, 2, 3;
(617), 2, 1, 0; [106, 16, 0∗, 1996/08/05–1999/07/24]

426 Woomera
F. B. Zoltowski, 10 Gundawarra St., P.O. Box 84, Woomera, SA 5720, Australia

[100356.23@CompuServe.com]
0.30-m f/3.3 Schmidt-Cassegrain + CCD
USNO-SA2.0, GSC
1989 WZ2, 6, 2, 15; 1998 DZ1, 10, 4, 29; 1998 FG, 6, 2, 1; 1998 FJ1, 6, 2, 7; 1998 FN5, 12, 4,
3; 1998 FO5, 5, 2, 7; 1998 FM15, 5, 2, 1; 1998 FN15, 5, 2, 7; 1998 FK58, 8, 3, 14; 1998 GF1, 5,
2, 8; 1998 HK8, 6, 2, 1; 1998 JC4, 5, 2, 1; 1998 KA, 6, 2, 1; 1999 AY22, 6, 2, 1; 1999 BJ8, 3,
1, 0; 1999 CU3, 3, 1, 0; 1999 CW8, 4, 1, 0; 1999 DB2, 3, 1, 0; 1999 DJ4, 3, 1, 0; 1999 GT6, 5,
2, 1; 1999 GO20, 5, 2, 2; 1999 HE, 4, 2, 2; 1999 HS, 6, 2, 3; 1999 HT, 6, 2, 2; 1999 HV, 6, 2, 2;
1999 HE1, 4, 1, 0; 1999 JU3, 2, 1, 0; 1999 JJ11, 5, 2, 2; 1999 JK11, 6, 2, 3; 1999 JL11, 5, 2, 3;
1999 JU26, 6, 2, 1; 1999 JM30, 3, 1, 0; 1999 JX31, 7, 2, 3; 1999 KB, 5, 2, 1; 1999 KK1, 3, 1, 0;
1999 KU4, 3, 1, 0; 1999 KV4, 6, 2, 16; 1999 KN6, 5, 2, 1; 1999 KO6, 6, 2, 1; 1999 KD9, 6, 2, 1;
1999 LL, 14, 5, 33; 1999 LO4, 6, 2, 1; 1999 LE6, 8, 2, 9; 1999 LU7, 3, 1, 0; 1999 LX7, 6, 2, 1;
1999 LP28, 4, 2, 2; 1999 LQ28, 6, 2, 9; 1999 LD30, 3, 1, 0; 1999 LD31, 13, 5, 8; 1999 LE31, 7, 3,
2; 1999 MH, 8, 3, 12; 1999 ML, 15, 5, 17; 1999 MM, 16, 5, 17; 1999 MN, 20, 5, 23; 1999 MX ∗,
16, 6, 20; 1999 MY ∗, 15, 5, 22; 1999 MZ ∗, 11, 4, 17; 1999 MA1 ∗, 16, 6, 23; 1999 MB1 ∗, 12,
4, 17; 1999 MC1 ∗, 13, 5, 21; 1999 MD1 ∗, 14, 5, 17; 1999 ME1 ∗, 12, 4, 18; 1999 NE ∗, 11, 4, 8;
1999 NW ∗, 6, 2, 1; 1999 NX ∗, 5, 2, 1; 1999 NY ∗, 5, 2, 1; 1999 NY4, 6, 2, 2; 1999 NZ4, 3, 1, 0;
1999 NA5, 6, 2, 2; 1999 NB5, 3, 1, 0; 1999 NC5, 5, 2, 3; 1999 ND5, 6, 2, 1; 1999 NC43, 3, 1, 0;
1999 ND43, 6, 2, 1; 1999 OA ∗, 6, 2, 1; (701), 6, 2, 1; (4034), 5, 2, 1; (6249), 3, 1, 0; (6766), 3, 1,
0; (9456), 3, 1, 0; [540, 80, 13∗, 1997/12/27–1999/07/17]

428 Reedy Creek
J. Broughton, 18 Branch Crescent, Reedy Creek, QLD 4228, Australia

[reedycrk@one.net.au]
0.25-m f/6.3 Schmidt-Cassegrain + CCD
GSC
1983 CZ2, 8, 3, 2; 1992 CC1, 3, 2, 6; 1994 PJ22, 4, 2, 2; 1994 PP39, 4, 2, 1; 1997 BN3, 3, 2, 1;
1997 CH9, 2, 1, 0; 1997 YC14, 5, 2, 1; 1998 AM10, 1, 1, 0; 1998 AN10, 4, 2, 2; 1998 BU41, 3, 2,
2; 1998 FO15, 3, 2, 1; 1998 FU117, 4, 2, 1; 1998 HC146, 4, 2, 1; 1998 OM12, 3, 2, 5; 1998 QS52,
3, 1, 0; 1998 SS49, 3, 1, 0; 1998 WZ6, 3, 1, 0; 1999 EP3, 4, 2, 14; 1999 EH5, 2, 1, 0; 1999 FN21,
2, 1, 0; 1999 FO21, 2, 1, 0; 1999 FN53, 1, 1, 0; 1999 GA5, 2, 1, 0; 1999 GO6, 1, 1, 0; 1999 HX,
3, 2, 13; 1999 HH1, 2, 1, 0; 1999 HA3, 1, 1, 0; 1999 HB3, 4, 2, 13; 1999 HF3, 2, 1, 0; 1999 JK,
4, 2, 11; 1999 JS7, 2, 1, 0; 1999 JT7, 4, 2, 13; 1999 JU7, 5, 2, 12; 1999 JV7, 2, 1, 0; 1999 JO8,
27, 8, 23; 1999 JR8, 1, 1, 0; 1999 JS8, 2, 1, 0; 1999 JT8, 2, 1, 0; 1999 JU8, 2, 2, 9; 1999 KU4, 4,
3, 8; 1999 LT1, 2, 1, 0; 1999 LT7, 5, 2, 6; 1999 LV7, 3, 1, 0; 1999 LD30, 3, 1, 0; 1999 LD31, 4, 2,

10; 1999 MB, 4, 3, 11; 1999 MC, 2, 1, 0; 1999 ME, 10, 4, 17; 1999 MF, 2, 2, 15; 1999 MG, 4, 2,
15; 1999 MM, 6, 2, 10; 1999 MN, 2, 1, 0; 1999 MO ∗, 14, 6, 29; 1999 MP ∗, 7, 4, 14; 1999 MQ ∗,
7, 4, 14; 1999 MR ∗, 9, 5, 28; 1999 NJ ∗, 10, 5, 14; 1999 NK ∗, 8, 5, 14; 1999 NM ∗, 8, 4, 4;
1999 NN ∗, 9, 4, 13; 1999 NO ∗, 8, 4, 14; 1999 NP ∗, 7, 4, 13; 1999 NJ4 ∗, 6, 4, 9; 1999 NK4 ∗,
6, 3, 4; 1999 NL4 ∗, 5, 3, 4; 1999 NM4 ∗, 9, 4, 7; 1999 NN4 ∗, 7, 4, 7; 1999 NO4 ∗, 6, 3, 4;
1999 NP4 ∗, 6, 4, 7; 1999 NQ4 ∗, 7, 4, 7; 1999 NZ4, 2, 1, 0; 1999 ND5, 4, 2, 2; 1999 NS18, 5, 2, 1;
1999 NF36, 4, 2, 1; 1999 NH36, 4, 2, 1; 1999 NF37, 3, 2, 1; 1999 NM37, 3, 2, 1; 1999 NV37, 4, 2,
1; 1999 NW37, 3, 2, 1; 1999 NY38, 4, 2, 1; 1999 NH39, 4, 2, 1; 1999 NL40, 4, 2, 1; 1999 NK42, 4,
2, 1; 1999 NC43, 2, 1, 0; 1999 ND43, 4, 2, 2; 1999 OM ∗, 8, 4, 4; 1999 ON ∗, 8, 3, 2; 1999 OV ∗,
6, 3, 2; 1999 OD1 ∗, 5, 3, 2; 1999 OE1 ∗, 6, 3, 2; 1999 OO1 ∗, 5, 3, 2; 2115 T-2, 4, 2, 1; 5002 T-3,
4, 2, 2; (8749), 2, 2, 1; (8958), 3, 2, 1; [432, 95, 24∗, 1999/06/10–1999/07/21]

432 Boambee
V. A. Gardiner, 44 Shaws Close, Boambee, NSW 2452, Australia

[vgardi@key.net.au]
0.20-m Schmidt-Cassegrain + CCD
GSC
(36), 2, 2, 1; (78), 2, 2, 1; (134), 2, 2, 1; (247), 2, 2, 1; (324), 2, 2, 1; (506), 2, 2, 1; (524), 2, 2, 1;
(545), 2, 2, 1; (704), 2, 2, 1; (1467), 1, 1, 0; (5567), 2, 2, 1; [21, 11, 0∗, 1999/06/20–1999/07/20]

466 Mount Molehill Observatory, Auckland
M. Bos, Mount Molehill Observatory, 83a Hutton Street, Otahuhu, Auckland, New

Zealand [molehill@ihug.co.nz]
0.3-m f/5.5 reflector + CCD
USNO-A2.0
(4223), 4, 1, 0; [4, 1, 0∗, 1999/07/24]

467 Auckland Observatory
I. P. Griffin, Auckland Observatory, P.O. Box 24-180, Royal Oak, Auckland, New

Zealand [iang@stardome.org.nz]
Observers I. P. Griffin, O. Pinto
0.50-m f/6.4 Cassegrain reflector + CCD
USNO-A2.0
(1031), 4, 1, 0; [4, 1, 0∗, 1999/07/10]

470 Ceccano
G. Masi, Via Madonna de Loco 47, I-03023 Ceccano (FR), Italy

[gianmasi@fr.flashnet.it]
0.28-m f/3.3 Schmidt-Cassegrain + CCD
USNO-A1.0
1995 QQ3, 2, 1, 0; 1998 YP11, 2, 1, 0; 1999 LN28, 2, 1, 0; 1999 LO28, 4, 2, 10; 1999 NC1 ∗, 6, 3, 2;
(2479), 2, 1, 0; (4805), 5, 2, 1; (5906), 2, 1, 0; (6352), 2, 1, 0; [27, 9, 1∗, 1999/07/10–1999/07/21]

491 Yebes
J. F. Lahulla, Centro Astronómico de Yebes, Apartado 148, E-19080 Guadalajara,

Spain [lahulla@cay.es]
Observers J. F. Lahulla, J. Garćıa
0.40-m f/5 astrograph + CCD
GSC
(28), 4, 1, 0; (179), 3, 1, 0; (184), 1, 1, 0; (386), 2, 1, 0; (663), 3, 1, 0; (758), 2, 1, 0; (1139), 4, 1,
0; (2740), 2, 1, 0; (3863), 1, 1, 0; [22, 9, 0∗, 1999/06/21–1999/07/09]

540 Linz
E. Meyer, F. Marklstrasse 1/62, A-4040 Linz, Austria [erich.meyer@ooenet.at]
0.30-m f/5.2 Schmidt Cassegrain + CCD
USNO-A2.0
1999 NW2, 4, 1, 0; [4, 1, 0∗, 1999/07/16]
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552 San Vittore
E. Colombini, Via S. Vittore 44, I-40136 Bologna, Italy

[ermes.colombini@iol.it]
Observers C. Vacchi, G. Sassi, E. Colombini, R. Di Luca
0.45-m f/3.3 reflector + CCD
GSC
1995 KC, 2, 1, 0; 1995 WT4, 11, 3, 4; 1996 RQ2, 2, 1, 0; 1999 GS43, 2, 1, 0; 1999 LE10, 6, 2, 11;
(3953), 2, 1, 0; [25, 6, 0∗, 1999/04/16–1999/07/21]

557 Ondřejov
P. Pravec, Astronomical Institute, Czech Academy of Sciences, CZ-25165 Ondřejov,

Czech Republic [ppravec@asu.cas.cz]

Observers P. Pravec, L. Šarounová, P. Kušnirák, L. Vašta
0.65-m f/3.6 reflector + CCD
USNO-SA1.0, USNO-SA2.0
1995 SG, 2, 1, 0; 1995 SH, 4, 2, 1; 1995 SL, 6, 2, 1; 1995 SO, 4, 2, 1; 1995 UZ, 3, 2, 1; 1996 AY1,
3, 2, 1; 1998 FD2, 4, 2, 3; 1998 FB3, 5, 2, 1; 1998 FD3, 9, 4, 3; 1998 FF3, 3, 1, 0; 1998 YP11, 20,
7, 8; 1999 JM8, 32, 10, 17; 1999 LF6, 3, 1, 0; 1999 LD31, 7, 2, 12; 1999 ML, 3, 1, 0; 1999 MM, 3,
1, 0; 1999 NY4, 3, 1, 0; 1999 NA5, 5, 2, 5; 1999 NC5, 5, 2, 3; 1999 ND5, 6, 2, 1; 1999 OP ∗, 5, 2,
1; 1999 OQ ∗, 7, 3, 2; [142, 22, 2∗, 1999/06/10–1999/07/22]

560 Madonna di Dossobuono
L. Lai, Via Mantovana 130e, I-37062 Dossobuono (Verona), Italy

[astrofil@astbo1.bo.cnr.it]
Observers L. Lai, I. Rocchetti, G. Vesentini
0.40-m f/3.5 reflector + CCD
GSC
1995 WM2, 3, 1, 0; 1998 BA2, 5, 1, 0; 1998 BB2, 8, 3, 9; 1998 DG15, 3, 1, 0; 3274 T-1, 4, 1, 0;
[23, 5, 0∗, 1999/05/30–1999/06/22]

566 Haleakala-NEAT/GEODSS
E. F. Helin, MS 183-501, Jet Propulsion Laboratory, Pasadena, CA 91109, U.S.A.

[efh@ipl.jpl.nasa.gov]
Observers E. F. Helin, S. H. Pravdo, K. J. Lawrence, D. L. Rabinowitz, S. Groom,

C. Clark, R. Bambery, S. Levin, J. Lorre, S. Shaklan, R. Byrd, A. Esquibel,
C. Cotton, D. Bascon

1-m f/2.2 Ritchey-Chrétien + CCD
1979 QZ9, 9, 3, 60; 1982 QP1, 3, 1, 0; 1988 CQ2, 3, 1, 0; 1988 RE5, 3, 1, 0; 1989 AM3, 3, 1,
0; 1989 GH2, 3, 1, 0; 1989 SL2, 3, 1, 0; 1989 TN11, 3, 1, 0; 1989 WE4, 6, 2, 52; 1990 AE, 3, 1,
0; 1990 UY4, 3, 1, 0; 1990 VN6, 3, 1, 0; 1990 WF2, 3, 1, 0; 1991 NL, 3, 1, 0; 1991 RW23, 3, 1,
0; 1991 TH14, 3, 1, 0; 1992 EP4, 6, 1, 0; 1992 ET5, 3, 1, 0; 1992 HN, 3, 1, 0; 1992 JR, 3, 1, 0;
1992 PT4, 3, 1, 0; 1992 RR5, 9, 2, 61; 1993 QE3, 3, 1, 0; 1993 SP3, 3, 1, 0; 1993 TY1, 3, 1, 0;
1993 TW12, 3, 1, 0; 1993 UD7, 3, 1, 0; 1994 DP, 6, 2, 29; 1995 DV, 3, 1, 0; 1995 ER7, 3, 1, 0;
1995 FD1, 6, 2, 32; 1995 ST54, 3, 1, 0; 1995 YX, 3, 1, 0; 1996 RD5, 3, 1, 0; 1996 RF26, 3, 1, 0;
1996 TZ53, 3, 1, 0; 1996 TD54, 3, 1, 0; 1996 WU, 3, 1, 0; 1996 XC3, 3, 1, 0; 1997 UZ4, 3, 1, 0;
1997 WR42, 3, 1, 0; 1997 WH57 ∗, 6, 2, 26; 1997 YK2, 6, 2, 21; 1997 YE3, 3, 1, 0; 1997 YU13, 3,
1, 0; 1998 BY1, 3, 1, 0; 1998 BQ2, 3, 1, 0; 1998 BG7, 3, 1, 0; 1998 BS11, 3, 1, 0; 1998 BV13, 3, 1,
0; 1998 BJ19, 3, 1, 0; 1998 BM42, 3, 1, 0; 1998 BB48, 3, 1, 0; 1998 BV48 ∗, 6, 2, 32; 1998 BW48 ∗,
6, 2, 32; 1998 BX48 ∗, 6, 2, 27; 1998 BY48 ∗, 6, 2, 28; 1998 CB3, 3, 1, 0; 1998 DF3, 3, 1, 0;
1998 DN6, 3, 1, 0; 1998 DS36 ∗, 6, 2, 28; 1998 EV15, 3, 1, 0; 1998 FJ21, 3, 1, 0; 1998 FF25, 3, 1, 0;
1998 FB26, 3, 1, 0; 1998 FC26, 3, 1, 0; 1998 FV26, 3, 1, 0; 1998 FB36, 3, 1, 0; 1998 FJ61, 3, 1, 0;
1998 FQ88, 6, 2, 28; 1998 FK89, 9, 3, 56; 1998 FG111, 9, 2, 37; 1998 GV1, 3, 1, 0; 1998 GO4, 3, 1,
0; 1998 GV6, 3, 1, 0; 1998 HA34, 3, 1, 0; 1998 HV136, 6, 2, 36; 1998 WS16, 3, 1, 0; 1998 WE24, 6,
2, 31; 1999 BZ2, 3, 1, 0; 1999 CD63, 3, 1, 0; 1999 CX65, 3, 1, 0; 1999 CK84, 6, 2, 34; 1999 FA27, 6,
2, 93; 1999 FU34, 6, 2, 29; 1999 GS4, 3, 1, 0; 1999 GX8, 3, 1, 0; 1999 GA16, 3, 1, 0; 1999 GO16, 3,
1, 0; 1999 GG18, 3, 1, 0; 1999 GB19, 3, 1, 0; 1999 GF19, 6, 2, 27; 1999 GG20, 3, 1, 0; 1999 GD24,
3, 1, 0; 1999 GP34, 3, 1, 0; 1999 HG1, 3, 1, 0; 1999 HA8, 3, 1, 0; 1999 HS9, 3, 1, 0; 1999 HQ11,
3, 1, 0; 1999 JV10, 3, 1, 0; 1999 JM16, 3, 1, 0; 1999 JP18, 3, 1, 0; 1999 JE22, 3, 1, 0; 1999 JF23,
3, 1, 0; 1999 JM25, 6, 2, 27; 1999 JD31, 6, 2, 438; 1999 JA34, 6, 2, 32; 1999 JP39, 6, 2, 27;
1999 JM45, 9, 1, 0; 1999 JB47, 6, 2, 27; 1999 JT48, 3, 1, 0; 1999 JX52, 6, 2, 31; 1999 JJ54, 3, 1, 0;
1999 JT54, 3, 1, 0; 1999 JQ56, 3, 1, 0; 1999 JT60, 3, 1, 0; 1999 JN65, 3, 1, 0; 1999 JZ65, 3, 1, 0;

1999 JX80, 3, 1, 0; 1999 JG81, 6, 2, 27; 1999 JU86, 3, 1, 0; 1999 JV94, 3, 1, 0; 1999 JX102, 6, 2,
30; 1999 JN118, 6, 2, 32; 1999 JO129, 3, 1, 0; 1999 KS2, 6, 2, 32; 1999 KS7, 6, 2, 28; 1999 KT13,
3, 1, 0; 1999 KL14, 3, 1, 0; 1999 KR14, 6, 2, 91; 1999 KY14, 3, 1, 0; 1999 LD7, 3, 1, 0; 1999 LB22,
3, 1, 0; 1999 LV22, 3, 1, 0; 1999 LT24, 3, 1, 0; 1999 LP26, 3, 1, 0; 1999 MS1, 3, 1, 0; 1999 MB2,
3, 1, 0; 1999 NL, 6, 2, 31; 1999 NZ5, 3, 1, 0; 1999 NN8, 3, 1, 0; 1999 NB13, 3, 1, 0; 1999 NR36,
3, 1, 0; 4917 P-L, 3, 1, 0; 1047 T-3, 3, 1, 0; 2216 T-3, 3, 1, 0; 4250 T-3, 3, 1, 0; [564, 147, 6∗,
1996/03/19–1998/07/24]

568 Mauna Kea
D. Jewitt, Institute for Astronomy, 2680 Woodlawn Drive, Honolulu, HI 96822,

U.S.A. [jewitt@galileo.ifa.hawaii.edu] (1)
D. J. Tholen, Institute for Astronomy, 2680 Woodlawn Drive, Honolulu, HI 96822,

U.S.A. [tholen@hale.ifa.hawaii.edu] (2)
C. Veillet, Canada-France-Hawaii Telescope Corporation, P.O. Box 1597, Kamuela,

HI 96743, U.S.A. [veillet@cfht.hawaii.edu] (3)
B. Gladman, Observatoire de Nice, Department Cassini, BP 229, F-06304 Nice

Cedex 4, France [gladman@obs-nice.fr] (6)
Observers D. Jewitt (1), M. VanDalfsen (6), D. Hanes (6), B. Gladman (6),

J. J. Kavelaars (6), A. Morbidelli (6), M. Holman (6), C. Veillet (3),
J. Anderson (3), D. J. Tholen (2)

Measurers M. W. Buie (1), B. Gladman (6), J.-M. Petit (6), C. Veillet (3),
D. J. Tholen (2), R. J. Whiteley (2)

3.6-m Canada-France-Hawaii Telescope + CCD, 2.24-m reflector + CCD
USNO-A2.0
(1) 1997 CS29, 4, 2, 1; 1998 FS144, 2, 1, 0; 1998 HH151, 2, 2, 2; 1998 WG24, 3, 2, 1; 1998 WH24, 3,
2, 1; 1998 WV24, 2, 2, 1; 1998 WW24, 2, 2, 1; 1998 WX24, 2, 2, 1; 1998 WY24, 3, 2, 1; 1998 WZ24,
2, 1, 0; 1998 WU31, 2, 2, 1; 1998 WV31, 2, 2, 1; [29, 12, 0∗, 1999/01/22–1999/01/24]

(2) 1995 UU6, 10, 4, 526; 1997 MW1, 4, 2, 2; 1998 DV9, 3, 2, 55; 1998 KR65, 2, 1, 0; 1998 QM107,
5, 2, 63; 1999 AN10, 4, 2, 2; 1999 CF9, 2, 1, 0; 1999 FV32, 2, 1, 0; 1999 JD13, 2, 1, 0; 1999 KV4,
2, 1, 0; 1999 LK, 2, 1, 0; 1999 LD31, 2, 1, 0; 1999 LE31, 2, 1, 0; 1999 NX2 ∗, 7, 4, 6; (10302), 4,
2, 1; [53, 15, 1∗, 1998/01/30–1999/07/16]

(3) 1998 KR65, 3, 2, 1; 1998 KS65, 3, 2, 1; 1998 QM107, 4, 2, 1; [10, 3, 0∗, 1999/07/10–
1999/07/12]

(6) 1999 DG8 ∗, 4, 2, 1; 1999 DH8 ∗, 4, 2, 1; [8, 2, 2∗, 1999/02/16–1999/02/17]

587 Sormano
P. Sicoli, Via Valli 9, I-23846 Garbagnate Monastero (Lecco), Italy

[sormano@tin.it]
Observers A. Testa, F. Manca, M. Cavagna, P. Sicoli, V. Giuliani
0.5-m reflector + CCD
GSC
1996 XB2, 4, 2, 1; 1997 CC7, 5, 2, 6; 1998 DK23, 2, 1, 0; 1999 AN10, 1, 1, 0; 1999 DK3, 3, 1,
0; 1999 DB7, 4, 2, 8; 1999 GK4, 2, 1, 0; 1999 HF1, 2, 1, 0; 1999 HX1, 4, 2, 12; 1999 HW2, 1, 1,
0; 1999 JB, 4, 2, 1; 1999 JD6, 2, 1, 0; 1999 JM8, 3, 1, 0; 1999 KU4, 3, 1, 0; 1999 KW4, 2, 1, 0;
1999 KQ6, 2, 1, 0; 1999 LF6, 4, 2, 13; 1999 LN28, 2, 1, 0; 1999 LQ28, 1, 1, 0; 1999 LD30, 2, 1,
0; 1999 LD31, 2, 1, 0; 1999 LE31, 2, 1, 0; 1999 ML, 3, 1, 0; 1999 MN, 4, 2, 6; 1999 NW2, 3, 1, 0;
[67, 25, 0∗, 1999/06/17–1999/07/16]

589 Santa Lucia Stroncone
A. Vagnozzi, Via Santa Lucia 68, I-05039 Stroncone (Terni), Italy

[vagnozzi@freenet.hut.fi]
Observers A. Vagnozzi, G. Bernabei, V. Risoldi
0.50-m f/2.8 Ritchey-Chrétien + CCD
GSC
1997 YP14, 3, 1, 0; [3, 1, 0∗, 1996/11/12]
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595 Farra d’Isonzo
L. Bittesini, Via dei Conventi 10, I-34070 Farra D’Isonzo (GO), Italy

[ccaf@tmedia.it]
Observers E. Pettarin, G. Lombardi, A. Toso, L. Drigo, M. Spolaor, L. Bittesini,

W. Boschin, F. Damonte
Measurers E. Pettarin, G. Lombardi, A. Toso, L. Drigo
0.4-m f/4.5 reflector + CCD
GSC, USNO-SA1.0
1992 EV4, 2, 1, 0; 1995 PF, 5, 2, 2; 1996 TR, 4, 2, 10; 1996 TX7, 3, 1, 0; 1997 US9, 6, 2, 2;
1998 BJ19, 4, 2, 1; 1998 BK19, 6, 2, 2; 1998 DW1, 2, 1, 0; 1998 HE20, 4, 1, 0; 1999 DK3, 6, 2,
1; 1999 GK4, 3, 1, 0; 1999 HF1, 3, 1, 0; 1999 HW2, 2, 1, 0; 1999 JB, 3, 1, 0; 1999 JD6, 2, 1, 0;
1999 KW4, 5, 1, 0; 1999 LG1, 10, 2, 1; 1999 LF6, 3, 1, 0; 1999 LU7, 7, 2, 2; 1999 LD31, 4, 1, 0;
1999 LE31, 3, 1, 0; 1999 MM, 4, 1, 0; 1999 MW ∗, 8, 4, 16; 1999 NU, 2, 1, 0; 1999 NW2, 8, 2, 1;
1999 OK3 ∗, 4, 2, 1; (1362), 2, 1, 0; (1372), 2, 1, 0; [117, 28, 2∗, 1999/06/13–1999/07/25]

596 Colleverde di Guidonia
V. S. Casulli, Via M. Rosa 1, I-00010 Colleverde di Guidonia (RM), Italy

[v.casulli@priminet.it]
0.40-m f/3.2 reflector + CCD
GSC
1982 FN, 3, 1, 0; 1991 UL3, 3, 1, 0; 1991 VU5, 6, 2, 1; 1995 UL, 5, 2, 1; 1998 FP125, 3, 1, 0;
1998 HD2, 6, 2, 1; 1999 MT1 ∗, 24, 8, 28; 1999 NW2, 5, 1, 0; [55, 8, 1∗, 1999/06/22–1999/07/20]

599 Campo Imperatore-CINEOS
A. Carusi, Istituto Astrofisica Spaziale–Planetogia, Viale Universitá 11, I-00185

Rome, Italy [carusi@saturn.ias.fra.cnr.it]
Observers A. Boattini, A. Di Clemente
Measurers A. Boattini, G. Forti
0.60-m f/3 Schmidt + CCD
GSC
1976 GV2, 2, 1, 0; 1990 QL1, 2, 1, 0; 1992 ET5, 2, 1, 0; 1995 GC2, 4, 1, 0; 1995 ST54, 2, 1, 0;
1999 CO8, 2, 1, 0; 1999 FU34, 2, 1, 0; [16, 7, 0∗, 1996/07/23–1997/07/10]

608 Haleakala-AMOS
P. Kervin, Air Force Maui Optical Station, 535 Lipoa Parkway, Suite 200, Kihei,

Maui, HI 96753, U.S.A. [paul@ulua.mhpcc.af.mil]
E. F. Helin, MS 183-501, Jet Propulsion Laboratory, Pasadena, CA 91109, U.S.A.

[efh@temblor.jpl.nasa.gov]
Observers A. Alday, K. Moore, M. Tranilla, T. Goggia, A. Sylva
Measurers J. Africano, P. Sydney, D. Nishimoto, A. Angara, B. McCarthy,

P. Kervin, B. Kraszewski, V. Soo Hoo, B. Africano
1.2-m reflector + CCD
1999 GN5, 2, 1, 0; 1999 GQ36, 2, 1, 0; [4, 2, 0∗, 1996/12/10–1997/10/24]

610 Pianoro
V. Goretti, Via Resistenza 93, I-40065 Pianoro (BO), Italy

[astrofil@astbo1.bo.cnr.it]
0.25-m f/4 Schmidt-Cassegrain + CCD
GSC
1996 RD1, 15, 3, 10; 1996 XQ13, 5, 1, 0; 1998 YP11, 25, 5, 21; 1999 HX2, 15, 3, 6; 1999 KW4,
5, 1, 0; 1999 LN28, 33, 7, 23; 1999 LO28, 40, 8, 27; 1999 NW2, 20, 2, 1; (653), 5, 1, 0; (699),
15, 3, 19; (989), 5, 1, 0; (1333), 5, 1, 0; (1362), 30, 6, 15; (1656), 5, 1, 0; (3581), 15, 3, 12;
(3888), 5, 1, 0; (4483), 5, 1, 0; (5247), 5, 1, 0; (6859), 5, 1, 0; (8653), 5, 1, 0; [263, 20, 0∗,
1999/06/22–1999/07/23]

611 Starkenburg Sternwarte, Heppenheim
M. Busch, Giessener Strasse 4, D-64646 Heppenheim, Germany [mab@iez.com]
Observers M. Busch, R. Stoss, S. Kluegl, P. Geffert, A. Seib

Measurer R. Stoss
0.30-m f/6.3 reflector + CCD, 0.45-m f/4.4 reflector + CCD
USNO-A2.0
1999 LD31, 3, 1, 0; 1999 ND43, 2, 1, 0; [5, 2, 0∗, 1999/06/15–1999/07/17]

620 Observatorio Astronómico de Mallorca
À. López, Observatori Astronómic de Mallorca, Camı́ de l’observatori s/n, E-07144

Costitx, Baleares, Spain [astroam@dinky.bitel.es]

Observers À. López, R. Pacheco
0.30-m f/3.3 Schmidt-Cassegrain + CCD
GSC
1979 QJ1, 3, 1, 0; 1998 DD11, 6, 2, 7; 1998 DD36, 6, 2, 3; 1998 FV15, 3, 1, 0; 1999 JM8, 4, 1, 0;
1999 JO8, 4, 1, 0; 1999 KW4, 4, 1, 0; 1999 KM6, 3, 1, 0; 1999 LO28, 4, 1, 0; 1999 LD31, 6, 2, 3;
1999 NW2, 3, 1, 0; 1999 NE5 ∗, 9, 3, 10; [55, 12, 1∗, 1999/06/16–1999/07/20]

621 Bergisch Gladbach
W. Bickel, Schau ins Land 21, D-51429 Bergisch Gladbach, Germany [0220455671-

0001@t-online.de]
0.60-m f/5 reflector + CCD
USNO-A2.0, USNO-SA1.0
1988 RE1, 9, 2, 2; 1998 CR1, 10, 3, 23; 1998 FO74, 7, 3, 9; 1999 FB31, 14, 4, 4; 1999 GE28, 2, 1,
0; 1999 HU1, 12, 3, 3; 1999 KP5, 25, 7, 41; 1999 KQ5, 13, 4, 11; 1999 OT ∗, 9, 2, 1; 1999 OU ∗,
9, 2, 1; (471), 6, 2, 1; (1420), 16, 4, 9; (8311), 6, 2, 3; [138, 13, 2∗, 1999/04/23–1999/07/18]

627 Blauvac
R. Roy, Le Badassier St Esteve, F-84570 Blauvac, France [Rene.Roy@wanadoo.fr]
0.26-m f/4.7 reflector + CCD
GSC, USNO-SA1.0
1995 PF, 7, 2, 4; 1998 DY9, 5, 1, 0; 1999 LO28, 6, 1, 0; [18, 3, 0∗, 1999/07/06–1999/07/18]

628 Mülheim-Ruhr
A. Martin, Turtle Star Observatory, Friedhostr. 15, D-45478 Mülheim-Ruhr,

Germany [axelm@bph.ruhr-uni-bochum.de]
Observers A. Boeker, A. Martin, K. Kleemann-Boeker
0.2-m Schmidt-Cassegrain + CCD
USNO-A2.0
1991 PN10, 5, 1, 0; 1991 RS, 4, 1, 0; 1993 KB2, 4, 1, 0; 1998 FB42, 2, 1, 0; 1998 YP11, 7, 2, 7;
1999 HX2, 8, 2, 15; 1999 KL6, 11, 3, 13; (923), 4, 1, 0; (6112), 7, 2, 2; [52, 9, 0∗, 1999/07/03–
1999/07/19]

636 Essen
A. Knöfel, Saarbrücker Str. 8, D-40476 Düsseldorf, Germany [aknoefel@dip.de]
0.318-m f/5.7 reflector + CCD
USNO-A2.0
1991 RS, 7, 2, 1; 1998 YP11, 3, 1, 0; 1999 HX2, 12, 4, 14; 1999 JM8, 15, 4, 14; 1999 NW2, 2, 1,
0; (875), 5, 2, 1; [44, 6, 0∗, 1999/07/02–1999/07/17]

646 Rancho Cucamonga
R. D. Stephens, 11355 Mount Johnson Court, Rancho Cucamonga, CA 91730,

U.S.A. [robert stephens@eee.org]
0.28m f/3.3 Schmidt-Cassegrain + CCD
GSC
(275), 9, 2, 1; [9, 1, 0∗, 1999/06/09–1999/06/10]

647 Stone Finder Observatory, Calgary
K. Yeung, 139 Sandringham Place NW, Calgary, Alberta T3K 3V8, Canada

[cyber bill@sprynet.com]
0.25-m f/3.3 Schmidt-Cassegrain + CCD
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1999 NW2, 2, 1, 0; [2, 1, 0∗, 1999/07/23]

649 Powell Observatory, Louisburg
L. Robinson, 14680 W 144 St., Olathe, KS 66062, U.S.A.

[lrobinsn@ix.netcom.com]
Observers L. Robinson, R. Fredricks
MeasurerL. Robinson
0.31-m Schmidt-Cassegrain + CCD
GSC-1.1
1990 BO, 3, 1, 0; 1991 PK3, 3, 1, 0; 1991 RK16, 2, 1, 0; 1995 MB, 3, 1, 0; 1995 SL2, 8, 3, 10;
1996 TO10, 2, 1, 0; 1997 CN, 3, 1, 0; 1997 YC14, 5, 2, 10; 1998 FR124, 5, 2, 6; 1998 HJ9, 8, 3,
10; 1999 NW2, 9, 2, 5; (8), 3, 1, 0; (9), 6, 3, 4; (12), 3, 1, 0; (16), 2, 1, 0; (21), 6, 2, 2; (23), 3, 1,
0; (27), 6, 2, 16; (30), 7, 2, 16; (37), 3, 1, 0; (41), 3, 1, 0; (56), 6, 2, 12; (63), 2, 1, 0; (88), 3, 1, 0;
(105), 2, 1, 0; (124), 6, 2, 2; (136), 2, 1, 0; (158), 3, 1, 0; (182), 3, 1, 0; (219), 3, 1, 0; (234), 3, 1,
0; (275), 3, 1, 0; (299), 2, 1, 0; (311), 3, 1, 0; (320), 3, 1, 0; (737), 3, 1, 0; (1022), 2, 1, 0; (1166),
2, 1, 0; (1282), 4, 2, 1; (1372), 2, 1, 0; (2375), 2, 1, 0; (2428), 3, 2, 1; (2670), 5, 2, 1; (2917), 2,
1, 0; (3208), 3, 1, 0; (3632), 2, 1, 0; (4203), 2, 1, 0; (4805), 2, 1, 0; (8311), 5, 2, 1; [176, 49, 0∗,
1999/06/14–1999/07/25]

650 Temecula
J. R. Vail, 32170 Caminito Osuna, Temecula, CA 92592-1208, U.S.A.

[jimvail@pe.net]
0.25-m Schmidt-Cassegrain + CCD
USNO-SA2.0, GSC-1.1
1982 SJ7, 4, 2, 7; 1997 AX14, 4, 2, 7; [8, 2, 0∗, 1999/06/24–1999/07/01]

653 Torus Observatory, Buckley
R. J. Williams, 224th Ave. E., Buckley, WA 98321, U.S.A.

[richjwilliams@msn.com]
0.4-m f/10 Cassegrain reflector + CCD
GSC
1981 EP30, 4, 2, 1; 1990 TV12, 3, 2, 1; 1991 PN10, 4, 2, 1; 1996 VS5, 7, 4, 11; 1998 FR101, 3, 2,
1; 1999 HF, 8, 4, 11; [29, 6, 0∗, 1999/07/09–1999/07/20]

658 Dominion Astrophysical Observatory, Victoria
D. D. Balam, Dept. of Physics, University of Victoria, P.O. Box 3055, Victoria, BC

V8W 3P6, Canada [universe@uvvm.uvic.ca]
Observers D. D. Balam, R. Cardinal
1.82-m Plaskett telescope + CCD
GSC, USNO-A2.0
1993 HA, 3, 1, 0; 1998 QS52, 3, 1, 0; 1999 AN10, 9, 3, 12; 1999 BN33, 3, 1, 0; 1999 CV3, 6, 2,
11; 1999 GU3, 8, 3, 12; 1999 JD6, 6, 2, 11; 1999 LT, 3, 1, 0; 1999 LU7, 3, 1, 0; 1999 LD31, 6, 2,
3; 1999 LE31, 7, 3, 34; 1999 ML, 6, 2, 10; 1999 NR, 3, 1, 0; 1999 NS, 6, 1, 0; 1999 NW2, 3, 1, 0;
1999 NZ4, 3, 1, 0; 1999 NB5, 3, 1, 0; [81, 17, 0∗, 1999/06/16–1999/07/20]

661 Rothney Astrophysical Observatory, Priddis
M. Mazur, Rothney Astrophysical Observatory, Dept. of Physics and Astronomy,

University of Calgary, 2500 University Dr. NW, Calgary, Alberta T2N 1N4,
Canada [mazur@geo.ucalgary.ca]

0.40-m Newtonian reflector + CCD
GSC
1999 LF6, 2, 1, 0; [2, 1, 0∗, 1999/07/10]

673 Table Mountain Observatory
W. M. Owen, Jr., Jet Propulsion Laboratory 301-150, 4800 Oak Grove Drive,

Pasadena, CA 91109-8099, U.S.A. [wmo@wansor.jpl.nasa.gov]
Observers E. W. Hayne, W. M. Owen, Jr.

0.61-m f/16 reflector + CCD
ACT, GSC-1.2
(1) 1999 JM8, 10, 2, 6; 1999 NW2, 8, 2, 1; (28), 13, 5, 10; (41), 11, 5, 6; (48), 15, 6, 12; (93), 2,
1, 0; (105), 13, 5, 9; (112), 3, 1, 0; (230), 7, 2, 2; (261), 7, 3, 6; (386), 16, 7, 9; (451), 21, 8, 12;
(479), 9, 3, 3; (481), 6, 2, 4; (539), 8, 3, 4; (604), 2, 1, 0; (747), 3, 1, 0; (751), 2, 1, 0; (9969), 8, 5,
11; [164, 19, 0∗, 1999/06/24–1999/07/20]

675 Palomar
A. Boattini, Istituto di Astrofisica Spaziale, Via Fosso del Cavaliere, I-00133 Rome,

Italy [boattini@ias.rm.cnr.it] (1)
E. F. Helin, MS 183-501, Jet Propulsion Laboratory, Pasadena, CA 91109, U.S.A.

[efh@alps.jpl.nasa.gov] (2)
C. S. Shoemaker, P.O. Box 984, Flagstaff, AZ 86002, U.S.A.

[gshoemaker@iflag2.wr.usgs.gov] (3)
C. J. van Houten, Sterrewacht Leiden, Postbus 9513, NL-2300 RA Leiden, The

Netherlands [vanhouten@rulhl1.leidenuniv.nl] (4)
A. Gnädig, c/o Archenhold-Sternwarte, Alt-Treptow 1, D-12435 Berlin, Germany

[gnadig@mind.de] (5)
E. Bowell, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff, AZ 86001,

U.S.A. [elgb@lowell.edu] (6)
B. Gladman, Observatoire de Nice, Department Cassini, BP 229, F-06304 Nice

Cedex 4, France [gladman@obs-nice.fr] (8)
9 = 6 + 3
Observers J. Brewer (5), T. Gehrels (4, L), P. Nicholson (8, H), H. E. Holt (3, S),

J. Mueller (5), P. Nicholson (8, H), C. S. Shoemaker (3, S), E. M. Shoemaker
(3, S), K. W. Zeigler (3, S)

Measurers A. Boattini (1), G. Forti (1), B. Gladman (8), A. Gnädig (5),
B. A. Skiff (6), C. J. van Houten (4), I. van Houten-Groeneveld (4),
G. V. Williams (5), A. Wisse (4)

1.2-m Oschin Schmidt (L), 0.46-m Schmidt (S), 5-m Hale reflector + CCD (H)
(1) 1997 WT22, 2, 1, 0; [2, 1, 0∗, 1988/12/13]

(2) 1986 QC1, 2, 1, 0; 1989 UX4, 2, 1, 0; 1990 VV8, 2, 1, 0; 1991 CJ1, 4, 2, 5; 1991 CR6 ∗, 3, 2,
5; 1991 NG3, 3, 2, 1; 1991 NN9 ∗, 5, 3, 2; 1991 NO9 ∗, 5, 2, 1; 1991 NP9 ∗, 3, 2, 1; 1991 PY31 ∗,
8, 4, 38; 1991 PZ31 ∗, 4, 2, 1; 1992 WY9 ∗, 3, 2, 1; 1102 T-3, 4, 2, 2; (6003), 3, 2, 1; [51, 14, 7∗,
1988/04/09–1994/04/14]

(3) 1988 XE, 2, 1, 0; [2, 1, 0∗, 1992/08/27]

(4) 1989 CD6, 2, 1, 0; 1999 FM9, 4, 2, 1; 1999 JF59, 3, 2, 2; 2576 P-L ∗, 8, 8, 32; 3550 P-L ∗, 3,
3, 4; 4620 P-L ∗, 8, 8, 32; 4696 P-L ∗, 6, 4, 4; 6293 P-L ∗, 8, 4, 4; 6569 P-L ∗, 7, 7, 32; 2091 T-1 ∗,
6, 5, 9; 3171 T-1 ∗, 5, 4, 8; 4129 T-1 ∗, 4, 3, 3; 1162 T-2 ∗, 27, 8, 16; 1182 T-2 ∗, 13, 6, 16;
1616 T-2 ∗, 6, 3, 6; 2129 T-2 ∗, 30, 8, 16; 2174 T-2 ∗, 6, 3, 6; 2297 T-2 ∗, 8, 4, 6; 3008 T-2 ∗, 17, 8,
16; 4328 T-2 ∗, 8, 4, 6; 4331 T-2 ∗, 8, 4, 6; 1222 T-3 ∗, 10, 4, 6; 4295 T-3 ∗, 13, 7, 15; 5123 T-3 ∗,
11, 6, 11; 5128 T-3 ∗, 10, 5, 10; [231, 25, 22∗, 1960/09/24–1977/10/22]

(5) 1990 SP15, 2, 1, 0; 1990 TC9, 2, 1, 0; 1990 UC5, 2, 1, 0; 1990 VQ4, 2, 1, 0; 1990 VZ5, 2, 1, 0;
1990 VN6, 2, 1, 0; 1990 WF2, 2, 1, 0; 1991 XG1, 4, 2, 1523; 1995 YX, 2, 1, 0; 1996 TY9, 2, 1, 0;
1998 AL7, 2, 1, 0; 1998 MX5, 2, 1, 0; 1998 QO104, 4, 2, 15289; 1998 SK100, 5, 3, 12963; 1998 TX28,
2, 2, 12402; 1998 WQ5, 2, 1, 0; 1998 WV5, 4, 2, 13089; 1998 XM4, 4, 2, 22; 1998 XU51, 2, 1, 0;
1998 YE5, 2, 1, 0; 1999 AN10, 4, 1, 0; 1999 CM126, 2, 1, 0; 1999 DS6, 4, 2, 14504; 1999 FD10,
2, 1, 0; 1999 GK4, 2, 1, 0; 1999 GQ36, 1, 1, 0; 1999 HT, 2, 1, 0; 1999 HK1, 2, 1, 0; 1999 JT1,
2, 1, 0; 1999 JE12, 4, 2, 24; 1999 JM16, 5, 3, 13639; 1999 JV25, 4, 2, 14923; 1999 JA34, 2, 1, 0;
1999 JO36, 2, 1, 0; 1999 JD37, 2, 1, 0; 1999 JT45, 4, 2, 14806; 1999 JJ46, 2, 1, 0; 1999 JL51, 2,
1, 0; 1999 JJ54, 4, 2, 26; 1999 JQ56, 1, 1, 0; 1999 JV59, 2, 1, 0; 1999 JZ59, 2, 1, 0; 1999 JV94,
4, 2, 1492; 1999 JG115, 2, 1, 0; 1999 JW117, 2, 1, 0; 1999 JN118, 4, 2, 13206; 1999 JO119, 2, 1,
0; 1999 KT13, 4, 2, 1562; 1999 LT7, 2, 1, 0; 1999 LO28, 2, 1, 0; (3607), 1, 1, 0; (5119), 2, 1, 0;
(6002), 4, 2, 799; (6153), 4, 2, 25; (8526), 3, 2, 13551; (8572), 2, 1, 0; (8578), 4, 2, 1825; (10920),
1, 1, 0; (10940), 6, 3, 16501; [157, 59, 0∗, 1949/11/30–1996/04/09]

(6) 1991 FA, 1, 1, 0; [1, 1, 0∗, 1952/02/01]
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(8) 1999 AN10, 6, 1, 0; [6, 1, 0∗, 1999/06/09]

(9) 1988 VQ3, 2, 1, 0; 1990 SA3, 2, 1, 0; 1991 RF32, 2, 1, 0; 1993 FY12, 1, 1, 0; 1993 KF, 2, 1,
0; 1993 SP3, 2, 1, 0; 1997 YZ2, 2, 1, 0; 1998 AS4, 2, 1, 0; 1999 JX52, 2, 1, 0; 1999 LF32, 2, 1, 0;
[19, 10, 0∗, 1989/08/29–1994/02/15]

682 Kanab
E. Sheridan, 7205 Sunflower Lane, Kanab, UT 84741, U.S.A.

[mened@xpressweb.com]
0.25-m f/4 Schmidt-Cassegrain + CCD
GSC
1990 WF, 2, 1, 0; 1998 HC120, 2, 1, 0; 1999 EC8, 4, 2, 2; 1999 JA77, 4, 2, 1; [12, 4, 0∗,
1999/07/04–1999/07/18]

684 Prescott
P. G. Comba, 1411 Galaxy Lane, Prescott, AZ 86303, U.S.A.

[comba@northlink.com]
0.46-m f/4.5 reflector + CCD
GSC
1996 TF5, 4, 2, 1; 1996 TU11, 4, 2, 1; 1996 TN12, 5, 2, 1; 1996 XE2, 5, 2, 1; 1996 XD20, 5, 2, 1;
1997 AL6, 4, 2, 1; 1997 AN12, 4, 2, 1; 1997 VB4, 4, 2, 1; 1997 YA8, 4, 2, 1; 1998 AK3, 2, 1, 0;
1998 BZ3, 2, 1, 0; 1998 ED3, 4, 2, 1; 1998 FA5, 5, 2, 3; 1998 HE20, 6, 2, 1; 1998 MY1, 6, 2, 1;
1999 JW8, 4, 2, 1; 1999 JA115, 2, 1, 0; 1999 LX, 5, 2, 1; 1999 LW2, 5, 2, 1; 1999 LH6, 8, 3, 14;
1999 LD31, 3, 1, 0; 1999 MA, 7, 3, 14; 1999 NM9, 4, 2, 1; 1999 ON1 ∗, 4, 2, 1; (3853), 2, 1, 0;
[108, 25, 1∗, 1999/06/11–1999/07/22]

688 Lowell Observatory, Anderson Mesa Station
M. W. Buie, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff, AZ 86001,

U.S.A. [buie@lowell.edu] (1)
W. Osborn, Physics Dept. Central Michigan University, Mt. Pleasant, MI 48859,

U.S.A. [osborn@leon.phy.cmich.edu] (3)
E. Bowell, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff, AZ 86001,

U.S.A. [bowell@lowell.edu] (4)
Observers M. W. Buie, B. A. Skiff, W. Osborn, L. Parsons, E. McDonald
1.07-m reflector + CCD, 0.75-m f/15.7 reflector + CCD
USNO-A2.0
(1) 1988 BZ3, 2, 1, 0; 1995 BS, 2, 1, 0; 4060 T-2, 3, 1, 0; [7, 3, 0∗, 1998/01/06–1998/02/06]

(3) 1999 JV6, 5, 1, 0; 1999 JO8, 2, 1, 0; 1999 JK75, 4, 1, 0; (78), 5, 2, 1; (79), 4, 2, 1; (900), 4, 2,
1; (10944), 7, 3, 2; [31, 7, 0∗, 1999/05/22–1999/05/25]

(4) 1999 FA27, 2, 1, 0; [2, 1, 0∗, 1997/11/29]

690 Lowell Observatory
E. Bowell, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff, AZ 86001,

U.S.A. [elgb@lowell.edu]
Observer H. L. Giclas
Measurer B. A. Skiff
0.33-m astrograph
PPM
1991 FA, 3, 2, 3; [3, 1, 0∗, 1937/11/28–1937/12/01]

691 Kitt Peak, Steward Observatory
R. S. McMillan, Space Sciences Building, University of Arizona, Tucson, AZ 85721,

U.S.A. [bob@lpl.arizona.edu]
Observers T. Gehrels, J. Larsen, J. Montani, J. V. Scotti, A. Tubiollo, A. Gleason,

N. Danzl, T. Bressi, R. E. Smith, R. Kowalski, C. Bayus
0.91-m Spacewatch telescope + CCD
GSC

1975 SN1, 3, 1, 0; 1976 GV2, 6, 2, 858; 1976 QH1, 3, 1, 0; 1978 QF1, 3, 1, 0; 1979 MS1, 3, 1,
0; 1979 QZ9, 3, 1, 0; 1980 VA3, 3, 1, 0; 1981 DQ3, 3, 1, 0; 1981 ER11, 3, 1, 0; 1981 EN15, 2,
1, 0; 1981 EL27, 3, 1, 0; 1982 FL1, 2, 1, 0; 1982 JH2, 3, 1, 0; 1982 SN3, 3, 1, 0; 1984 OG, 9, 3,
456; 1985 RP3, 3, 1, 0; 1986 PY, 3, 1, 0; 1986 QM, 3, 1, 0; 1986 QE1, 3, 1, 0; 1986 VZ, 3, 1, 0;
1987 PM, 3, 1, 0; 1988 RE5, 6, 2, 954; 1988 SE2, 2, 1, 0; 1989 GH2, 6, 2, 403; 1989 SR3, 3, 1,
0; 1989 UO, 3, 1, 0; 1989 VD1, 2, 1, 0; 1990 DV, 9, 3, 1571; 1990 QL1, 3, 1, 0; 1990 QR1, 3, 1,
0; 1990 QS4, 3, 1, 0; 1990 QW4, 2, 1, 0; 1990 RE, 3, 1, 0; 1990 SS6, 3, 1, 0; 1990 TY7, 3, 1, 0;
1990 TG11, 6, 2, 61; 1990 UY4, 3, 1, 0; 1990 VM, 3, 1, 0; 1990 VV8, 3, 1, 0; 1990 VR14, 3, 1, 0;
1990 WO3, 3, 1, 0; 1991 BB3, 3, 1, 0; 1991 CQ6, 3, 1, 0; 1991 GZ4, 6, 2, 446; 1991 GS5, 3, 1, 0;
1991 GY7, 6, 2, 1536; 1991 LM, 3, 1, 0; 1991 PD6, 3, 1, 0; 1991 PN17, 3, 1, 0; 1991 RE, 3, 1, 0;
1991 RA13, 3, 1, 0; 1991 RA18, 3, 1, 0; 1991 RS40, 3, 1, 0; 1991 RV40, 6, 2, 1799; 1991 SN, 3, 1,
0; 1991 VD6, 3, 1, 0; 1991 YY, 3, 1, 0; 1992 CQ3, 3, 1, 0; 1992 DY, 6, 2, 30; 1992 DA10, 3, 1,
0; 1992 DG10, 2, 1, 0; 1992 ET5, 1, 1, 0; 1992 EC6, 6, 2, 7; 1992 EY8, 3, 1, 0; 1992 EV9, 6, 2,
12; 1992 ER17, 3, 1, 0; 1992 GT, 2, 1, 0; 1992 JH, 3, 1, 0; 1992 JF3, 3, 1, 0; 1992 PU, 6, 2, 502;
1992 PD6, 3, 1, 0; 1992 SC1, 5, 2, 1085; 1992 SO17, 6, 2, 822; 1992 UW, 3, 1, 0; 1992 WJ1, 6,
2, 37; 1992 WB2, 6, 2, 1382; 1992 WH2, 3, 1, 0; 1992 XB1, 3, 1, 0; 1993 FO, 3, 1, 0; 1993 FF12,
3, 1, 0; 1993 FX14, 3, 1, 0; 1993 FU25, 9, 3, 919; 1993 FB40, 6, 2, 453; 1993 FR41, 3, 1, 0;
1993 FD42, 6, 2, 2637; 1993 FE78, 3, 1, 0; 1993 GM1, 3, 1, 0; 1993 HG1, 3, 1, 0; 1993 RZ6, 3, 1,
0; 1993 TM1, 3, 1, 0; 1993 TA3, 3, 1, 0; 1993 TD9, 3, 1, 0; 1993 TS11, 3, 1, 0; 1993 TJ15, 3, 1,
0; 1993 TP19, 3, 1, 0; 1993 TZ36, 4, 2, 120; 1993 UO5, 3, 1, 0; 1993 UD7, 3, 1, 0; 1993 VO4, 3,
1, 0; 1994 AZ10, 3, 1, 0; 1994 CT8, 3, 1, 0; 1994 CT12, 3, 1, 0; 1994 DF, 3, 1, 0; 1994 DP, 9, 3,
2456; 1994 ED, 4, 2, 7; 1994 EG7, 3, 1, 0; 1994 NV1, 3, 1, 0; 1994 SE2, 3, 1, 0; 1995 AE1, 2, 1,
0; 1995 AG2, 3, 1, 0; 1995 BC4, 3, 1, 0; 1995 CF1, 6, 2, 17; 1995 DB4, 2, 1, 0; 1995 DW6, 3, 1,
0; 1995 FT20, 2, 1, 0; 1995 GC2, 3, 1, 0; 1995 KJ, 5, 2, 1423; 1995 QT, 6, 2, 876; 1995 UG5, 3,
1, 0; 1995 VG13, 3, 1, 0; 1995 YX, 3, 1, 0; 1996 AW, 3, 1, 0; 1996 GF21, 3, 1, 0; 1996 JJ, 3, 1,
0; 1996 LP1, 3, 1, 0; 1996 PQ, 3, 1, 0; 1996 RA2, 3, 1, 0; 1996 RO4, 3, 1, 0; 1996 RD5, 3, 1, 0;
1996 SW7, 3, 1, 0; 1996 TR1, 2, 1, 0; 1996 TZ6, 3, 1, 0; 1996 TH7, 3, 1, 0; 1996 TV14, 2, 1, 0;
1996 TJ29, 3, 1, 0; 1996 TG38, 6, 2, 57; 1996 TN41, 3, 1, 0; 1996 VK17, 2, 1, 0; 1996 WU, 3, 1,
0; 1996 WA3, 3, 1, 0; 1996 XO2, 5, 2, 894; 1996 XF3, 3, 1, 0; 1996 XN27, 6, 1, 0; 1996 XH36, 3,
1, 0; 1997 AJ19, 3, 1, 0; 1997 AM22, 3, 1, 0; 1997 QH1, 2, 1, 0; 1997 SO33, 3, 1, 0; 1997 UR6, 3,
1, 0; 1997 VP5, 3, 1, 0; 1997 WD3, 3, 1, 0; 1997 XP, 3, 1, 0; 1997 XX4, 3, 1, 0; 1997 XZ4, 3, 1, 0;
1997 XX9, 6, 2, 497; 1997 XN10, 3, 1, 0; 1997 YD, 3, 1, 0; 1997 YG1, 3, 1, 0; 1997 YK2, 3, 1, 0;
1997 YH5, 3, 1, 0; 1997 YZ8, 2, 1, 0; 1997 YU13, 3, 1, 0; 1997 YW13, 3, 1, 0; 1997 YM14, 6, 2,
389; 1997 YP14, 6, 2, 471; 1997 YL18, 3, 1, 0; 1998 AJ, 9, 3, 917; 1998 AL4, 2, 1, 0; 1998 AB5, 3,
1, 0; 1998 AQ5, 3, 1, 0; 1998 AZ6, 3, 1, 0; 1998 AV8, 3, 1, 0; 1998 BH1, 6, 2, 596; 1998 BA7, 3, 1,
0; 1998 BG8, 3, 1, 0; 1998 BZ24, 3, 1, 0; 1998 BN25, 6, 2, 1084; 1998 BJ33, 3, 1, 0; 1998 BN48,
3, 1, 0; 1998 BU48 ∗, 9, 3, 12; 1998 CF, 3, 1, 0; 1998 CR, 3, 1, 0; 1998 DZ, 3, 1, 0; 1998 DO1, 3,
1, 0; 1998 DW2, 3, 1, 0; 1998 DS3, 3, 1, 0; 1998 DM5, 3, 1, 0; 1998 DU7, 3, 1, 0; 1998 DY9, 3, 1,
0; 1998 DK10, 3, 1, 0; 1998 DT11, 9, 3, 909; 1998 DL13, 3, 1, 0; 1998 DD14, 3, 1, 0; 1998 DT14,
3, 1, 0; 1998 DG15, 3, 1, 0; 1998 DT21, 3, 1, 0; 1998 DY23, 5, 2, 943; 1998 DX35, 6, 2, 850;
1998 EU, 3, 1, 0; 1998 EW13, 3, 1, 0; 1998 EV15, 3, 1, 0; 1998 FD2, 3, 1, 0; 1998 FO5, 3, 1, 0;
1998 FM10, 3, 1, 0; 1998 FD58, 3, 1, 0; 1998 FX61, 3, 1, 0; 1998 FY65, 3, 1, 0; 1998 FQ69, 3, 1, 0;
1998 FG72, 3, 1, 0; 1998 FT74, 2, 1, 0; 1998 FQ79, 3, 1, 0; 1998 FF83, 3, 1, 0; 1998 FU101, 3, 1, 0;
1998 FH105, 3, 1, 0; 1998 FK105, 3, 1, 0; 1998 FH107, 3, 1, 0; 1998 FW108, 3, 1, 0; 1998 FX113,
3, 1, 0; 1998 FW116, 3, 1, 0; 1998 FG117, 3, 1, 0; 1998 FN121, 6, 2, 392; 1998 FA123, 3, 1, 0;
1998 FD130, 3, 1, 0; 1998 FM135, 3, 1, 0; 1998 HA13, 3, 1, 0; 1998 HC21, 3, 1, 0; 1998 HW35,
6, 2, 1388; 1998 HL43, 3, 1, 0; 1998 HB57, 6, 2, 907; 1998 HQ97, 3, 1, 0; 1998 HM114, 3, 1, 0;
1998 HV121, 2, 1, 0; 1998 HZ127, 3, 1, 0; 1998 HF148, 3, 1, 0; 1998 KX3, 3, 1, 0; 1998 KD46,
3, 1, 0; 1998 QY1, 3, 1, 0; 1998 QO92, 9, 3, 1558; 1998 RX56, 3, 1, 0; 1998 RP72, 8, 3, 1267;
1998 SZ21, 6, 2, 9; 1998 ST62, 3, 1, 0; 1998 SX79, 3, 1, 0; 1998 SY79, 3, 1, 0; 1998 SM165 ∗, 6, 2,
8; 1998 SN165 ∗, 8, 3, 13; 1998 TL32, 6, 2, 10; 1998 VL7, 3, 1, 0; 1998 WX9, 3, 1, 0; 1998 WU23,
3, 1, 0; 1998 XV, 3, 1, 0; 1998 XX49, 3, 1, 0; 1998 XN96, 3, 1, 0; 1998 YO8, 6, 2, 8; 1999 AO4, 3,
1, 0; 1999 BA14, 3, 1, 0; 1999 BP15, 6, 2, 8; 1999 BP25, 3, 1, 0; 1999 BL29, 3, 1, 0; 1999 CZ2,
3, 1, 0; 1999 CG17, 13, 5, 1321; 1999 CC19, 3, 1, 0; 1999 CE47, 6, 2, 391; 1999 CT54, 3, 1, 0;
1999 CW69, 3, 1, 0; 1999 CB81, 3, 1, 0; 1999 CK84, 3, 1, 0; 1999 CM126, 6, 2, 110; 1999 DF2, 8,
2, 1944; 1999 DS3, 3, 1, 0; 1999 EA, 3, 1, 0; 1999 EQ4, 3, 1, 0; 1999 EJ5, 2, 1, 0; 1999 EE11, 3,
1, 0; 1999 FF, 3, 1, 0; 1999 FO, 6, 2, 18; 1999 FZ2, 3, 1, 0; 1999 FW4, 3, 1, 0; 1999 FL6, 3, 1, 0;
1999 FA9, 3, 1, 0; 1999 FB9, 6, 2, 1830; 1999 FC10, 3, 1, 0; 1999 FD10, 3, 1, 0; 1999 FJ10, 3, 1, 0;
1999 FQ14, 6, 2, 2002; 1999 FB19, 3, 1, 0; 1999 FO19, 2, 1, 0; 1999 FM24, 3, 1, 0; 1999 FJ25, 3, 1,
0; 1999 FQ28, 6, 2, 2711; 1999 FS28, 3, 1, 0; 1999 FY28, 3, 1, 0; 1999 FM29, 3, 1, 0; 1999 FY29,
3, 1, 0; 1999 FB30, 3, 1, 0; 1999 FG30, 3, 1, 0; 1999 FP31, 3, 1, 0; 1999 FK33, 3, 1, 0; 1999 FD34,
6, 2, 1589; 1999 GH1, 3, 1, 0; 1999 GN5, 6, 2, 439; 1999 GX5, 3, 1, 0; 1999 GQ10, 6, 2, 2768;
1999 GA16, 3, 1, 0; 1999 GP17, 3, 1, 0; 1999 GG18, 3, 1, 0; 1999 GW18, 6, 2, 446; 1999 GL19, 3,
1, 0; 1999 GY19, 3, 1, 0; 1999 GO21, 3, 1, 0; 1999 GS21, 3, 1, 0; 1999 GF22, 3, 1, 0; 1999 GJ23, 3,
1, 0; 1999 GZ25, 2, 1, 0; 1999 GQ28, 6, 2, 9; 1999 GG31, 3, 1, 0; 1999 GN34, 6, 2, 905; 1999 GP34,
3, 1, 0; 1999 GW34, 6, 2, 516; 1999 GF35, 6, 2, 2802; 1999 GK36, 3, 1, 0; 1999 GQ36, 3, 1, 0;
1999 HL, 3, 1, 0; 1999 HT, 3, 1, 0; 1999 HN1, 3, 1, 0; 1999 HA8, 3, 1, 0; 1999 HC9, 3, 1, 0;
1999 JT1, 12, 2, 1025; 1999 JV10, 3, 1, 0; 1999 JD12, 3, 1, 0; 1999 JE14, 3, 1, 0; 1999 JQ15, 3, 1,
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0; 1999 JE19, 3, 1, 0; 1999 JD21, 3, 1, 0; 1999 JG21, 6, 2, 48; 1999 JM21, 6, 2, 20; 1999 JA22, 6,
2, 497; 1999 JB23, 3, 1, 0; 1999 JF23, 3, 1, 0; 1999 JU23, 3, 1, 0; 1999 JA26, 3, 1, 0; 1999 JD26,
3, 1, 0; 1999 JN26, 3, 1, 0; 1999 JU26, 3, 1, 0; 1999 JV26, 6, 2, 32; 1999 JC28, 3, 1, 0; 1999 JE28,
3, 1, 0; 1999 JL28, 3, 1, 0; 1999 JA31, 3, 1, 0; 1999 JR31, 3, 1, 0; 1999 JT32, 3, 1, 0; 1999 JC33,
3, 1, 0; 1999 JD33, 3, 1, 0; 1999 JF33, 5, 2, 3; 1999 JG33, 3, 1, 0; 1999 JK35, 3, 1, 0; 1999 JM35,
3, 1, 0; 1999 JP39, 3, 1, 0; 1999 JB40, 3, 1, 0; 1999 JH40, 3, 1, 0; 1999 JC42, 3, 1, 0; 1999 JH45,
3, 1, 0; 1999 JT45, 3, 1, 0; 1999 JJ46, 3, 1, 0; 1999 JM46, 3, 1, 0; 1999 JV46, 3, 1, 0; 1999 JX46,
3, 1, 0; 1999 JB47, 3, 1, 0; 1999 JL47, 3, 1, 0; 1999 JM49, 3, 1, 0; 1999 JA51, 3, 1, 0; 1999 JQ51,
3, 1, 0; 1999 JO53, 3, 1, 0; 1999 JY53, 3, 1, 0; 1999 JE54, 2, 1, 0; 1999 JF54, 3, 1, 0; 1999 JF55,
3, 1, 0; 1999 JP55, 3, 1, 0; 1999 JQ55, 3, 1, 0; 1999 JP56, 6, 2, 7; 1999 JK57, 3, 1, 0; 1999 JP59,
6, 2, 470; 1999 JV59, 6, 2, 481; 1999 JR62, 3, 1, 0; 1999 JC65, 6, 2, 1928; 1999 JO66, 3, 1, 0;
1999 JO67, 6, 2, 3; 1999 JL69, 3, 1, 0; 1999 JC72, 3, 1, 0; 1999 JB73, 3, 1, 0; 1999 JB76, 3, 1, 0;
1999 JK76, 3, 1, 0; 1999 JJ78, 3, 1, 0; 1999 JA79, 3, 1, 0; 1999 JO79, 3, 1, 0; 1999 JR85, 3, 1, 0;
1999 JU88, 3, 1, 0; 1999 JF90, 3, 1, 0; 1999 JV97, 3, 1, 0; 1999 JB99, 3, 1, 0; 1999 JY107, 3, 1, 0;
1999 JO113, 6, 2, 5; 1999 JG114, 6, 2, 7; 1999 JL115, 3, 1, 0; 1999 JP115, 3, 1, 0; 1999 JW117, 11,
4, 61; 1999 KS2, 3, 1, 0; 1999 KK6, 3, 1, 0; 1999 KL7, 3, 1, 0; 1999 KM8, 3, 1, 0; 1999 KV9, 3,
1, 0; 1999 KH10, 2, 1, 0; 1999 KQ10, 3, 1, 0; 1999 KL14, 6, 2, 1094; 1999 LO4, 3, 1, 0; 1999 LU4,
3, 1, 0; 1999 LO6, 3, 1, 0; 1999 LV6, 3, 1, 0; 1999 LD7, 3, 1, 0; 1999 LG7, 3, 1, 0; 1999 LX7, 3,
1, 0; 1999 LL9, 3, 1, 0; 1999 LP9, 3, 1, 0; 1999 LQ13, 2, 1, 0; 1999 LW13, 3, 1, 0; 1999 LQ21, 2,
1, 0; 1999 LS27, 2, 1, 0; 1999 LE29, 3, 1, 0; 1999 LD31, 3, 1, 0; 1999 LE31, 3, 1, 0; 1999 LM31 ∗,
5, 2, 6; 1999 LN31 ∗, 5, 2, 8; 1999 LO31 ∗, 6, 2, 8; 1999 LP31 ∗, 6, 2, 8; 1999 LQ31 ∗, 9, 3,
23; 1999 LR31 ∗, 6, 2, 10; 1999 LS31 ∗, 6, 2, 10; 1999 LT31 ∗, 6, 2, 7; 1999 LU31 ∗, 6, 2, 7;
1999 LV31 ∗, 6, 2, 7; 1999 LW31 ∗, 5, 2, 8; 1999 LX31 ∗, 6, 2, 5; 1999 LY31 ∗, 5, 2, 5; 1999 LZ31 ∗,
8, 3, 12; 1999 LA32 ∗, 6, 2, 7; 1999 LB32 ∗, 6, 2, 7; 1999 LC32 ∗, 6, 2, 7; 1999 LD32 ∗, 6, 2, 7;
1999 LE32 ∗, 6, 2, 6; 1999 LF32 ∗, 6, 2, 6; 1999 LG32 ∗, 6, 2, 6; 1999 LH32 ∗, 6, 2, 6; 1999 MF,
3, 1, 0; 1999 ML, 3, 1, 0; 1999 MT, 3, 1, 0; 1999 MA1, 3, 1, 0; 1999 MB1, 2, 1, 0; 1999 MP1 ∗, 6,
2, 2; 1999 MQ1 ∗, 6, 2, 2; 1999 MR1 ∗, 6, 2, 2; 1999 NB, 3, 1, 0; 1999 NE, 3, 1, 0; 1999 NV, 3, 1,
0; 1999 NV2, 3, 1, 0; 1999 NW4, 3, 1, 0; 1999 NG5, 3, 1, 0; 1999 NV6, 3, 1, 0; 1999 NG7, 3, 1, 0;
1999 NU7, 3, 1, 0; 1999 NC9, 3, 1, 0; 1999 NT10, 3, 1, 0; 1999 NZ19, 3, 1, 0; 1999 NT23, 3, 1, 0;
1999 NP26, 3, 1, 0; 1999 NT27, 3, 1, 0; 1999 NU27, 3, 1, 0; 1999 NH29, 3, 1, 0; 1999 NJ29, 3, 1, 0;
1999 NB30, 3, 1, 0; 1999 NF30, 3, 1, 0; 1999 NN30, 3, 1, 0; 1999 NR31, 3, 1, 0; 1999 NW31, 2, 1,
0; 1999 NX31, 3, 1, 0; 1999 NY31, 3, 1, 0; 1999 NB32, 3, 1, 0; 1999 NC32, 3, 1, 0; 1999 NK32, 3,
1, 0; 1999 NL32, 3, 1, 0; 1999 NO32, 3, 1, 0; 1999 NM40, 3, 1, 0; 1999 NC41, 3, 1, 0; 1999 NW42,
3, 1, 0; 1999 OA1, 3, 1, 0; 1999 OF1, 3, 1, 0; 2760 P-L, 3, 1, 0; 4620 P-L, 3, 1, 0; 4792 P-L, 3,
1, 0; 6569 P-L, 3, 1, 0; 7069 P-L, 3, 1, 0; 9542 P-L, 6, 2, 1809; 1176 T-1, 3, 1, 0; 2157 T-1, 3, 1,
0; 3024 T-1, 3, 1, 0; 3188 T-1, 6, 2, 60; 4843 T-1, 3, 1, 0; 1052 T-2, 8, 3, 2249; 1182 T-2, 3, 1, 0;
1251 T-2, 3, 1, 0; 1283 T-2, 3, 1, 0; 1346 T-2, 3, 1, 0; 3008 T-2, 3, 1, 0; 3088 T-2, 3, 1, 0; 4060 T-2,
3, 1, 0; 5155 T-2, 3, 1, 0; 2162 T-3, 3, 1, 0; 2216 T-3, 6, 2, 2248; 4166 T-3, 2, 1, 0; 4280 T-3, 9,
3, 1356; 4295 T-3, 6, 2, 7; 5165 T-3, 3, 1, 0; (299), 3, 1, 0; (655), 1, 1, 0; (862), 3, 1, 0; (1269),
3, 1, 0; (1361), 3, 1, 0; (2403), 3, 1, 0; (2455), 2, 1, 0; (3674), 3, 1, 0; (3963), 3, 1, 0; (4267), 3,
1, 0; (4444), 3, 1, 0; (4698), 3, 1, 0; (4989), 3, 1, 0; (5144), 3, 1, 0; (5875), 3, 1, 0; (7216), 3, 1,
0; (7352), 3, 1, 0; (8568), 3, 1, 0; (8620), 3, 1, 0; (8745), 3, 1, 0; (8933), 3, 1, 0; (9205), 3, 1, 0;
(9463), 3, 1, 0; (10674), 3, 1, 0; (10707), 3, 1, 0; (10725), 3, 1, 0; (10756), 3, 1, 0; (10800), 3, 1,
0; (10827), 3, 1, 0; (10875), 3, 1, 0; (10884), 3, 1, 0; (10892), 3, 1, 0; (10894), 9, 3, 943; (10905),
3, 1, 0; (10915), 3, 1, 0; (10928), 3, 1, 0; (10929), 9, 3, 440; (10938), 12, 4, 2192; (10941), 3, 1, 0;
(10945), 4, 2, 5; [2052, 561, 28∗, 1991/09/08–1999/07/20]
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C. W. Hergenrother, Space Sciences Building, University of Arizona, Tucson, AZ

85721, U.S.A. [chergen@pirl.lpl.arizona.edu]
Observers C. W. Hergenrother, A. E. Gleason
1.54-m reflector + CCD
GSC-1.1
1993 XL1, 2, 1, 0; 1996 TW3, 3, 1, 0; 1999 LD31, 3, 1, 0; [8, 3, 0∗, 1992/10/26–1999/06/09]

695 Kitt Peak
M. W. Buie, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff AZ 86001,

U.S.A. [buie@lowell.edu] (1)
T. J. Balonek, Dept. of Physics and Astronomy, Colgate University, Hamilton, NY

13346, U.S.A. [tbalonek@colgate.edu] (2)
Observers R. L. Millis, M. W. Buie, R. M. Wagner, J. L. Elliot, D. W. Willmarth,

P. S. Smith, D. L. Harmer, A. Saha
Observers R. L. Millis (1), J. L. Elliot (1), M. Holman (1), K. A. Falniski (1),

T. J. Balonek (2), L. M. Lee (2), A. F. Schirmer (2), M. T. Pickard (2)

Measurers M. W. Buie (1), R. L. Millis (1), J. L. Elliot (1), T. J. Balonek (2)
0.61-m f/3.6 Burrell Schmidt + CCD
GSC
(1) 1999 HG12 ∗, 3, 1, 0; 1999 HH12 ∗, 3, 1, 0; 1999 HJ12 ∗, 3, 1, 0; [9, 3, 3∗, 1999/04/18]

(2) 1991 DC, 3, 1, 0; [3, 1, 0∗, 1995/04/09]

696 F. L. Whipple Observatory, Mount Hopkins
B. G. Marsden, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,

Cambridge, MA 02138, U.S.A. [bmarsden@cfa.harvard.edu]
Observer C. W. Hergenrother
1.2-m f/8 reflector + CCD
USNO-A1.0
1994 GN1, 3, 1, 0; [3, 1, 0∗, 1998/05/04]

699 Lowell Observatory–LONEOS
E. Bowell, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff AZ 86001,

U.S.A. [elgb@lowell.edu]
Observers B. W. Koehn, S. M. Hermann, W. D. Ferris, B. A. Skiff, M. E. Van

Ness, L. Levy, K. Rausch, O. Matic
Measurer B. W. Koehn
0.59-m LONEOS Schmidt + CCD
USNO-A2.0
1967 US, 3, 1, 0; 1978 QH3, 3, 1, 0; 1978 SU4, 6, 2, 10; 1978 UF7, 6, 2, 1; 1978 VE7, 3, 1, 0;
1979 KJ, 3, 1, 0; 1979 MD1, 3, 1, 0; 1979 MK5, 3, 1, 0; 1979 PA, 6, 2, 6; 1980 PU, 6, 2, 26;
1980 TZ3, 12, 4, 67; 1980 VA3, 6, 2, 6; 1981 DH1, 3, 1, 0; 1981 EU6, 9, 3, 57; 1981 EB10, 6, 2,
3; 1981 ET10, 3, 1, 0; 1981 ES18, 3, 1, 0; 1981 EE31, 3, 1, 0; 1981 EN31, 3, 1, 0; 1981 EB37, 3,
1, 0; 1981 ED37, 3, 1, 0; 1981 QS, 3, 1, 0; 1981 SE9, 3, 1, 0; 1981 US14, 6, 2, 11; 1981 UE28,
3, 1, 0; 1982 QP1, 6, 2, 11; 1982 QP3, 3, 1, 0; 1982 SO5, 3, 1, 0; 1983 CZ2, 3, 1, 0; 1983 RZ2,
3, 1, 0; 1984 SN6, 9, 3, 52; 1985 DA2, 3, 1, 0; 1985 FF2, 6, 2, 1; 1985 RX2, 3, 1, 0; 1985 RP3,
3, 1, 0; 1985 VF1, 2, 1, 0; 1986 QZ, 3, 1, 0; 1986 RY4, 2, 1, 0; 1986 VQ2, 3, 1, 0; 1987 QE7, 6,
2, 30; 1987 RN3, 3, 1, 0; 1987 SM3, 2, 1, 0; 1987 UZ1, 3, 1, 0; 1988 BM2, 3, 1, 0; 1988 BZ3, 6,
2, 4; 1988 EP, 3, 1, 0; 1988 EB2, 6, 2, 8; 1988 GZ, 2, 1, 0; 1988 RE1, 3, 1, 0; 1988 RT4, 3, 1,
0; 1988 RC5, 6, 2, 26; 1988 VQ3, 6, 2, 5; 1988 XE, 3, 1, 0; 1988 XL, 3, 1, 0; 1989 AU6, 3, 1, 0;
1989 CX1, 3, 1, 0; 1989 GH2, 3, 1, 0; 1989 MH, 3, 1, 0; 1989 RT, 3, 1, 0; 1989 RG1, 9, 3, 31;
1989 RN2, 6, 2, 1; 1989 SY2, 3, 1, 0; 1989 SR3, 3, 1, 0; 1989 SM4, 3, 1, 0; 1989 TN11, 6, 2, 4;
1989 VQ1, 3, 1, 0; 1989 YC, 6, 2, 7; 1990 BM1, 6, 2, 12; 1990 FJ2, 3, 1, 0; 1990 HY, 3, 1, 0;
1990 QR1, 3, 1, 0; 1990 QW3, 3, 1, 0; 1990 QX4, 3, 1, 0; 1990 QH5, 6, 2, 5; 1990 QK8, 5, 2,
3; 1990 RK5, 6, 2, 23; 1990 SR2, 3, 1, 0; 1990 SN7, 3, 1, 0; 1990 SH8, 3, 1, 0; 1990 SR8, 3, 1,
0; 1990 SS8, 3, 1, 0; 1990 SB11, 5, 2, 4; 1990 TB13, 6, 2, 23; 1990 UB, 2, 1, 0; 1990 UP1, 3, 1,
0; 1990 VZ5, 3, 1, 0; 1990 WF, 6, 2, 2; 1990 WT6, 3, 1, 0; 1990 XU, 3, 1, 0; 1991 AB2, 3, 1,
0; 1991 CR1, 3, 1, 0; 1991 CW2, 3, 1, 0; 1991 CQ6, 3, 1, 0; 1991 EY1, 3, 1, 0; 1991 ED2, 3, 1,
0; 1991 GA3, 6, 2, 2; 1991 GS5, 3, 1, 0; 1991 LM, 3, 1, 0; 1991 LQ, 6, 2, 21; 1991 LE2, 3, 1, 0;
1991 PU, 6, 2, 10; 1991 PV1, 6, 2, 28; 1991 PV9, 3, 1, 0; 1991 RA1, 3, 1, 0; 1991 RA13, 12, 4,
29; 1991 RT14, 3, 1, 0; 1991 RY15, 3, 1, 0; 1991 RQ16, 2, 1, 0; 1991 RS20, 3, 1, 0; 1991 RW23,
3, 1, 0; 1991 RS40, 3, 1, 0; 1991 UZ1, 3, 1, 0; 1991 UM3, 6, 2, 11; 1991 VN4, 3, 1, 0; 1991 VX5,
3, 1, 0; 1991 VC6, 3, 1, 0; 1991 YY, 3, 1, 0; 1991 YE1, 3, 1, 0; 1992 BF2, 3, 1, 0; 1992 CR2, 6,
1, 0; 1992 DC3, 6, 2, 30; 1992 DV8, 6, 2, 11; 1992 DA10, 3, 1, 0; 1992 DD10, 5, 2, 5; 1992 EV9,
3, 1, 0; 1992 EY10, 3, 1, 0; 1992 EG22, 3, 1, 0; 1992 FG, 6, 2, 20; 1992 FD1, 3, 1, 0; 1992 GP,
3, 1, 0; 1992 GB2, 9, 3, 28; 1992 GW4, 3, 1, 0; 1992 HA, 3, 1, 0; 1992 JR, 3, 1, 0; 1992 ME, 3,
1, 0; 1992 OP5, 3, 1, 0; 1992 PT, 3, 1, 0; 1992 PO1, 3, 1, 0; 1992 PR1, 2, 1, 0; 1992 PT4, 3, 1,
0; 1992 PP6, 6, 2, 28; 1992 QB, 3, 1, 0; 1992 QP, 3, 1, 0; 1992 RU1, 6, 2, 2; 1992 RR5, 3, 1,
0; 1992 RV5, 3, 1, 0; 1992 SC1, 6, 2, 3; 1992 SF2, 3, 1, 0; 1992 UM, 3, 1, 0; 1992 UT1, 6, 2, 9;
1992 UN3, 5, 2, 7; 1992 UE4, 3, 1, 0; 1992 WB2, 3, 1, 0; 1992 WG2, 3, 1, 0; 1992 WZ2, 9, 3, 9;
1992 WY3, 3, 1, 0; 1993 CA1, 3, 1, 0; 1993 FO, 3, 1, 0; 1993 FN7, 3, 1, 0; 1993 FA13, 3, 1, 0;
1993 FO19, 3, 1, 0; 1993 FA20, 3, 1, 0; 1993 FO22, 3, 1, 0; 1993 FZ24, 3, 1, 0; 1993 FA37, 3, 1,
0; 1993 FK38, 3, 1, 0; 1993 FD51, 3, 1, 0; 1993 KF, 9, 2, 26; 1993 QS1, 3, 1, 0; 1993 QD4, 3, 1,
0; 1993 SB2, 3, 1, 0; 1993 SJ5, 3, 1, 0; 1993 SS6, 3, 1, 0; 1993 TM1, 3, 1, 0; 1993 TV1, 3, 1, 0;
1993 TY1, 6, 2, 486; 1993 TE3, 3, 1, 0; 1993 TJ15, 3, 1, 0; 1993 TS20, 3, 1, 0; 1993 TS33, 3, 1,
0; 1993 VC1, 3, 1, 0; 1993 VF1, 3, 1, 0; 1993 XK, 9, 3, 11; 1993 XL, 3, 1, 0; 1993 XP, 3, 1, 0;
1993 YT, 3, 1, 0; 1994 AR1, 3, 1, 0; 1994 AD11, 2, 1, 0; 1994 BA4, 3, 1, 0; 1994 BP4, 3, 1, 0;
1994 CT12, 9, 3, 13; 1994 DP, 3, 1, 0; 1994 GG1, 3, 1, 0; 1994 NV1, 3, 1, 0; 1994 PQ14, 3, 1, 0;
1994 TV3, 6, 2, 20; 1994 TX12, 3, 1, 0; 1995 CQ, 6, 2, 4; 1995 DR, 3, 1, 0; 1995 FA7, 3, 1, 0;
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1995 HP, 3, 1, 0; 1995 JR, 3, 1, 0; 1995 KF, 3, 1, 0; 1995 KJ, 3, 1, 0; 1995 KN, 9, 3, 28; 1995 KF4,
2, 1, 0; 1995 OS1, 3, 1, 0; 1995 ON4, 3, 1, 0; 1995 PF, 3, 1, 0; 1995 QX3, 3, 1, 0; 1995 UL, 3, 1,
0; 1995 UR2, 3, 1, 0; 1995 UN5, 3, 1, 0; 1995 VT, 3, 1, 0; 1995 WG7, 3, 1, 0; 1995 YV3, 3, 1, 0;
1996 MN, 3, 1, 0; 1996 NZ3, 3, 1, 0; 1996 NS5, 6, 2, 36; 1996 OK, 3, 1, 0; 1996 PG1, 8, 3, 30;
1996 PM3, 3, 1, 0; 1996 PA4, 3, 1, 0; 1996 PC4, 2, 1, 0; 1996 PX4, 3, 1, 0; 1996 PG5, 6, 2, 57;
1996 PY6, 3, 1, 0; 1996 PK8, 9, 3, 11; 1996 PS9, 6, 2, 38; 1996 QP, 6, 2, 18; 1996 RQ2, 3, 1, 0;
1996 RD4, 3, 1, 0; 1996 RQ11, 3, 1, 0; 1996 RS24, 3, 1, 0; 1996 RT24, 6, 2, 47; 1996 SK4, 3, 1, 0;
1996 SC6, 3, 1, 0; 1996 SH7, 3, 1, 0; 1996 SW7, 3, 1, 0; 1996 TO10, 3, 1, 0; 1996 TN11, 3, 1, 0;
1996 TT14, 6, 2, 25; 1996 TP30, 3, 1, 0; 1996 UA, 2, 1, 0; 1996 UP, 3, 1, 0; 1996 UW, 6, 2, 10;
1996 UN1, 3, 1, 0; 1996 UP1, 3, 1, 0; 1996 UQ3, 6, 2, 27; 1996 VJ2, 6, 2, 1; 1996 VL4, 3, 1, 0;
1996 VZ8, 3, 1, 0; 1996 VY29, 3, 1, 0; 1996 VO38, 6, 2, 9; 1996 WD, 3, 1, 0; 1996 WZ1, 3, 1, 0;
1996 WH2, 6, 2, 4; 1996 WJ3, 3, 1, 0; 1996 XO2, 3, 1, 0; 1996 XF3, 6, 2, 28; 1996 XH6, 6, 2, 9;
1996 XB9, 3, 1, 0; 1996 XW12, 6, 2, 21; 1996 XJ19, 3, 1, 0; 1996 XC31, 3, 1, 0; 1996 XH31, 3, 1,
0; 1996 YT1, 6, 2, 38; 1996 YF2, 3, 1, 0; 1997 AE, 6, 2, 37; 1997 AP1, 3, 1, 0; 1997 AN17, 3, 1, 0;
1997 AG21, 3, 1, 0; 1997 AN21, 3, 1, 0; 1997 AZ21, 3, 1, 0; 1997 AM22, 3, 1, 0; 1997 EL, 3, 1, 0;
1997 TN18, 6, 2, 27; 1997 TN24, 9, 3, 11; 1997 UT6, 3, 1, 0; 1997 UM24, 3, 1, 0; 1997 VT2, 3, 1,
0; 1997 VA6, 9, 3, 27; 1997 VJ6, 6, 2, 4; 1997 WE, 3, 1, 0; 1997 WV1, 6, 1, 0; 1997 WF2, 3, 1, 0;
1997 WR2, 2, 1, 0; 1997 WV2, 3, 1, 0; 1997 WX2, 3, 1, 0; 1997 WJ12, 6, 2, 2; 1997 WQ22, 3, 1,
0; 1997 WM35, 3, 1, 0; 1997 WG36, 6, 2, 34; 1997 WT44, 3, 1, 0; 1997 WV44, 6, 2, 7; 1997 XC,
3, 1, 0; 1997 XS3, 6, 2, 53; 1997 XX3, 3, 1, 0; 1997 XL9, 3, 1, 0; 1997 XZ9, 5, 2, 17; 1997 YO,
6, 2, 21; 1997 YT, 3, 1, 0; 1997 YG1, 3, 1, 0; 1997 YP2, 6, 2, 9; 1997 YA4, 3, 1, 0; 1997 YG5, 3,
1, 0; 1997 YR5, 3, 1, 0; 1997 YL7, 3, 1, 0; 1997 YN7, 3, 1, 0; 1997 YO7, 3, 1, 0; 1997 YA8, 8, 3,
39; 1997 YZ8, 6, 2, 2; 1997 YV11, 3, 1, 0; 1997 YU13, 6, 2, 6; 1997 YC14, 3, 1, 0; 1997 YX16, 3,
1, 0; 1997 YZ16, 3, 1, 0; 1998 AK3, 6, 2, 9; 1998 AB5, 3, 1, 0; 1998 AG6, 3, 1, 0; 1998 AJ6, 3,
1, 0; 1998 AZ6, 9, 3, 28; 1998 AV8, 3, 1, 0; 1998 AU9, 3, 1, 0; 1998 AM10, 6, 2, 23; 1998 BB, 3,
1, 0; 1998 BD, 3, 1, 0; 1998 BE, 3, 1, 0; 1998 BQ, 3, 1, 0; 1998 BZ, 3, 1, 0; 1998 BF1, 3, 1, 0;
1998 BJ1, 3, 1, 0; 1998 BR1, 3, 1, 0; 1998 BV6, 3, 1, 0; 1998 BZ6, 3, 1, 0; 1998 BG8, 6, 2, 28;
1998 BH8, 3, 1, 0; 1998 BK8, 3, 1, 0; 1998 BW8, 3, 1, 0; 1998 BA9, 3, 1, 0; 1998 BP9, 6, 2, 28;
1998 BH10, 3, 1, 0; 1998 BJ10, 3, 1, 0; 1998 BA12, 6, 2, 30; 1998 BO13, 6, 2, 6; 1998 BY24, 3, 1,
0; 1998 BK25, 3, 1, 0; 1998 BL25, 3, 1, 0; 1998 BN25, 3, 1, 0; 1998 BC26, 3, 1, 0; 1998 BN33, 3, 1,
0; 1998 BV33, 6, 2, 10; 1998 BQ40, 2, 1, 0; 1998 BB44, 3, 1, 0; 1998 BQ45, 3, 1, 0; 1998 CR, 3, 1,
0; 1998 CR1, 3, 1, 0; 1998 CP2, 2, 1, 0; 1998 CC3, 6, 2, 30; 1998 CD4, 3, 1, 0; 1998 DX, 3, 1, 0;
1998 DN1, 12, 4, 37; 1998 DN4, 3, 1, 0; 1998 DE5, 6, 2, 5; 1998 DR5, 3, 1, 0; 1998 DV6, 2, 1, 0;
1998 DU7, 6, 2, 8; 1998 DW9, 3, 1, 0; 1998 DD10, 3, 1, 0; 1998 DH10, 3, 1, 0; 1998 DN10, 3, 1, 0;
1998 DM14, 3, 1, 0; 1998 DN20, 6, 2, 1; 1998 DK23, 3, 1, 0; 1998 DS29, 3, 1, 0; 1998 DG32, 6, 2,
10; 1998 DH34, 6, 2, 10; 1998 EP1, 3, 1, 0; 1998 EB3, 3, 1, 0; 1998 ED6, 3, 1, 0; 1998 EM8, 5, 2,
16; 1998 EO8, 3, 1, 0; 1998 EE9, 3, 1, 0; 1998 EU11, 6, 2, 23; 1998 EW11, 6, 2, 7; 1998 EB12, 3,
1, 0; 1998 ER13, 3, 1, 0; 1998 FD3, 3, 1, 0; 1998 FK12, 3, 1, 0; 1998 FT13, 6, 2, 24; 1998 FC29, 3,
1, 0; 1998 FF32, 2, 1, 0; 1998 FL36, 3, 1, 0; 1998 FK49, 3, 1, 0; 1998 FH60, 3, 1, 0; 1998 FE65, 3,
1, 0; 1998 FO66, 3, 1, 0; 1998 FO75, 2, 1, 0; 1998 FG88, 3, 1, 0; 1998 FZ102, 3, 1, 0; 1998 FE117,
3, 1, 0; 1998 FR124, 3, 1, 0; 1998 GM6, 3, 1, 0; 1998 GL9, 3, 1, 0; 1998 HJ9, 3, 1, 0; 1998 HJ14, 6,
2, 28; 1998 HL14, 3, 1, 0; 1998 HC29, 3, 1, 0; 1998 HR35, 3, 1, 0; 1998 HU39, 3, 1, 0; 1998 HU94,
3, 1, 0; 1998 HD99, 3, 1, 0; 1998 HC120, 6, 2, 2; 1998 HU123, 6, 2, 31; 1998 HA124, 6, 2, 22;
1998 HS137, 3, 1, 0; 1998 HM146, 3, 1, 0; 1998 JO1, 3, 1, 0; 1998 JV1, 3, 1, 0; 1998 JC2, 3, 1, 0;
1998 JC4, 6, 2, 18; 1998 KD22, 3, 1, 0; 1998 KT28, 3, 1, 0; 1998 MQ11, 6, 2, 2; 1998 OG6, 6, 2,
44; 1998 QY1, 6, 2, 16; 1998 RM45, 3, 1, 0; 1998 RH48, 3, 1, 0; 1998 RV50, 3, 1, 0; 1998 RX51, 3,
1, 0; 1998 RK53, 6, 2, 11; 1998 RX56, 3, 1, 0; 1998 SZ21, 3, 1, 0; 1998 SV78, 3, 1, 0; 1998 VC12,
9, 3, 62; 1998 WC24, 3, 1, 0; 1998 YN, 3, 1, 0; 1998 YJ5, 3, 1, 0; 1999 BZ, 3, 1, 0; 1999 BR3, 3,
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(200), 3, 1, 0; (209), 3, 1, 0; (215), 3, 1, 0; (229), 6, 2, 16; (239), 3, 1, 0; (253), 3, 1, 0; (260), 3, 1,
0; (279), 9, 3, 51; (296), 3, 1, 0; (299), 3, 1, 0; (304), 3, 1, 0; (309), 3, 1, 0; (311), 9, 3, 54; (320),
3, 1, 0; (340), 3, 1, 0; (341), 3, 1, 0; (343), 6, 2, 45; (355), 6, 2, 10; (368), 3, 1, 0; (374), 3, 1, 0;
(390), 3, 1, 0; (394), 3, 1, 0; (395), 6, 2, 36; (401), 3, 1, 0; (415), 3, 1, 0; (431), 3, 1, 0; (436), 6, 2,
5; (449), 3, 1, 0; (463), 3, 1, 0; (540), 6, 2, 29; (544), 2, 1, 0; (553), 3, 1, 0; (563), 3, 1, 0; (567),
6, 2, 55; (569), 6, 2, 57; (570), 9, 3, 29; (578), 3, 1, 0; (608), 3, 1, 0; (613), 3, 1, 0; (646), 6, 2, 59;
(650), 6, 2, 63; (653), 3, 1, 0; (655), 3, 1, 0; (656), 3, 1, 0; (661), 3, 1, 0; (666), 6, 2, 28; (682), 3,
1, 0; (689), 3, 1, 0; (697), 3, 1, 0; (701), 3, 1, 0; (703), 6, 2, 9; (708), 6, 2, 10; (713), 3, 1, 0; (716),
3, 1, 0; (717), 6, 2, 38; (738), 5, 2, 28; (740), 3, 1, 0; (741), 5, 2, 35; (748), 3, 1, 0; (761), 3, 1, 0;
(768), 3, 1, 0; (780), 3, 1, 0; (787), 6, 2, 21; (800), 3, 1, 0; (815), 3, 1, 0; (821), 3, 1, 0; (823), 6, 2,
20; (835), 3, 1, 0; (836), 3, 1, 0; (880), 3, 1, 0; (882), 3, 1, 0; (889), 3, 1, 0; (893), 3, 1, 0; (894),
3, 1, 0; (897), 6, 2, 39; (900), 3, 1, 0; (904), 3, 1, 0; (918), 3, 1, 0; (935), 6, 2, 26; (940), 3, 1, 0;
(946), 3, 1, 0; (957), 12, 4, 36; (959), 12, 4, 38; (961), 3, 1, 0; (964), 3, 1, 0; (972), 6, 2, 13; (988),
3, 1, 0;
(990), 3, 1, 0; (992), 6, 2, 3; (1003), 9, 3, 11; (1012), 6, 2, 46; (1020), 6, 2, 55; (1022), 3, 1, 0;
(1027), 6, 2, 10; (1034), 2, 1, 0; (1053), 3, 1, 0; (1054), 3, 1, 0; (1055), 3, 1, 0; (1068), 3, 1, 0;
(1071), 6, 2, 1; (1073), 3, 1, 0; (1074), 3, 1, 0; (1085), 6, 2, 8; (1096), 3, 1, 0; (1105), 3, 1, 0; (1112),
3, 1, 0; (1116), 3, 1, 0; (1120), 3, 1, 0; (1128), 3, 1, 0; (1133), 3, 1, 0; (1150), 3, 1, 0; (1156), 3,
1, 0; (1166), 3, 1, 0; (1173), 3, 1, 0; (1176), 3, 1, 0; (1179), 3, 1, 0; (1187), 3, 1, 0; (1189), 3, 1,
0; (1200), 3, 1, 0; (1202), 3, 1, 0; (1204), 6, 2, 5; (1229), 12, 4, 29; (1230), 3, 1, 0; (1239), 3, 1,
0; (1256), 3, 1, 0; (1268), 3, 1, 0; (1269), 3, 1, 0; (1270), 6, 2, 10; (1287), 3, 1, 0; (1293), 9, 3,
38; (1296), 6, 2, 38; (1302), 9, 3, 27; (1332), 3, 1, 0; (1336), 3, 1, 0; (1344), 5, 2, 49; (1348), 6,
2, 1; (1363), 3, 1, 0; (1368), 3, 1, 0; (1370), 3, 1, 0; (1374), 3, 1, 0; (1385), 3, 1, 0; (1387), 3, 1,
0; (1405), 3, 1, 0; (1407), 3, 1, 0; (1408), 3, 1, 0; (1420), 3, 1, 0; (1427), 3, 1, 0; (1434), 3, 1, 0;
(1443), 3, 1, 0; (1446), 3, 1, 0; (1452), 3, 1, 0; (1456), 6, 2, 19; (1464), 3, 1, 0; (1470), 3, 1, 0;
(1473), 6, 2, 9; (1492), 3, 1, 0; (1496), 3, 1, 0; (1502), 9, 3, 28; (1515), 3, 1, 0; (1542), 6, 2, 48;
(1567), 3, 1, 0; (1570), 9, 3, 29; (1573), 3, 1, 0; (1595), 3, 1, 0; (1600), 3, 1, 0; (1601), 3, 1, 0;
(1605), 3, 1, 0; (1610), 3, 1, 0; (1614), 3, 1, 0; (1617), 3, 1, 0; (1619), 6, 2, 1; (1628), 3, 1, 0; (1639),
3, 1, 0; (1640), 6, 2, 9; (1642), 3, 1, 0; (1653), 9, 3, 30; (1662), 3, 1, 0; (1669), 3, 1, 0; (1671),
3, 1, 0; (1672), 3, 1, 0; (1676), 6, 2, 1; (1677), 3, 1, 0; (1681), 9, 3, 33; (1684), 3, 1, 0; (1690),
6, 2, 16; (1691), 6, 2, 49; (1693), 3, 1, 0; (1699), 3, 1, 0; (1729), 2, 1, 0; (1731), 3, 1, 0; (1736),
6, 2, 52; (1739), 3, 1, 0; (1744), 9, 3, 38; (1761), 3, 1, 0; (1762), 3, 1, 0; (1773), 3, 1, 0; (1774),
3, 1, 0; (1812), 3, 1, 0; (1818), 8, 3, 38; (1840), 9, 3, 37; (1841), 3, 1, 0; (1848), 3, 1, 0; (1867),
6, 2, 1; (1874), 2, 1, 0; (1878), 6, 2, 10; (1887), 3, 1, 0; (1907), 6, 2, 49; (1911), 3, 1, 0; (1913),
3, 1, 0; (1925), 6, 2, 12; (1945), 3, 1, 0; (1955), 3, 1, 0; (1961), 6, 2, 46; (1965), 3, 1, 0; (1979),
3, 1, 0; (1982), 3, 1, 0; (1992), 3, 1, 0; (1997), 3, 1, 0; (2002), 9, 3, 18; (2007), 3, 1, 0; (2016),
3, 1, 0; (2021), 3, 1, 0; (2028), 6, 2, 41; (2037), 3, 1, 0; (2052), 3, 1, 0; (2054), 9, 3, 35; (2058),
3, 1, 0; (2060), 3, 1, 0; (2064), 6, 2, 13; (2080), 3, 1, 0; (2084), 3, 1, 0; (2107), 6, 2, 1; (2111),
3, 1, 0; (2112), 6, 2, 38; (2114), 3, 1, 0; (2115), 3, 1, 0; (2121), 3, 1, 0; (2159), 3, 1, 0; (2160),
3, 1, 0; (2161), 3, 1, 0; (2164), 3, 1, 0; (2165), 6, 2, 10; (2169), 3, 1, 0; (2175), 2, 1, 0; (2187),
3, 1, 0; (2188), 3, 1, 0; (2192), 3, 1, 0; (2203), 12, 4, 38; (2239), 3, 1, 0; (2245), 3, 1, 0; (2248),
9, 3, 37; (2249), 9, 3, 55; (2258), 3, 1, 0; (2267), 3, 1, 0; (2268), 3, 1, 0; (2278), 3, 1, 0; (2286),
3, 1, 0; (2295), 3, 1, 0; (2297), 6, 2, 10; (2299), 2, 1, 0; (2300), 6, 2, 49; (2317), 6, 2, 5; (2319),
3, 1, 0; (2320), 3, 1, 0; (2325), 6, 2, 3; (2332), 3, 1, 0; (2334), 3, 1, 0; (2339), 3, 1, 0; (2345), 3,
1, 0; (2347), 6, 2, 5; (2348), 3, 1, 0; (2351), 3, 1, 0; (2356), 3, 1, 0; (2373), 3, 1, 0; (2378), 3, 1,
0; (2380), 6, 2, 11; (2393), 3, 1, 0; (2394), 3, 1, 0; (2397), 3, 1, 0; (2403), 3, 1, 0; (2407), 3, 1,
0; (2416), 6, 2, 4; (2431), 6, 2, 20; (2437), 3, 1, 0; (2446), 6, 2, 26; (2455), 3, 1, 0; (2460), 9, 3,
52; (2461), 9, 3, 27; (2465), 6, 2, 36; (2470), 3, 1, 0; (2479), 3, 1, 0; (2484), 6, 2, 28; (2488), 3,
1, 0; (2492), 3, 1, 0; (2508), 3, 1, 0; (2521), 3, 1, 0; (2522), 3, 1, 0; (2530), 3, 1, 0; (2540), 3, 1,
0; (2541), 3, 1, 0; (2564), 3, 1, 0; (2566), 3, 1, 0; (2569), 3, 1, 0; (2574), 3, 1, 0; (2577), 6, 2, 20;
(2578), 6, 2, 9; (2591), 3, 1, 0; (2593), 6, 1, 0; (2600), 6, 2, 22; (2606), 3, 1, 0; (2607), 3, 1, 0;
(2619), 6, 2, 11; (2624), 3, 1, 0; (2632), 9, 3, 51; (2635), 3, 1, 0; (2650), 3, 1, 0; (2651), 3, 1, 0;
(2654), 9, 3, 11; (2655), 3, 1, 0; (2665), 3, 1, 0; (2667), 3, 1, 0; (2670), 3, 1, 0; (2672), 3, 1, 0;
(2684), 3, 1, 0; (2696), 3, 1, 0; (2697), 3, 1, 0; (2701), 3, 1, 0; (2703), 3, 1, 0; (2709), 3, 1, 0; (2712),
5, 2, 11; (2715), 3, 1, 0; (2722), 6, 2, 6; (2732), 3, 1, 0; (2752), 3, 1, 0; (2763), 3, 1, 0; (2764), 3,
1, 0; (2771), 3, 1, 0; (2784), 6, 2, 1; (2801), 6, 2, 51; (2803), 6, 2, 29; (2811), 3, 1, 0; (2817), 2,
1, 0; (2818), 9, 3, 57; (2824), 6, 2, 34; (2831), 9, 3, 55; (2837), 9, 3, 28; (2857), 3, 1, 0; (2861),
6, 2, 46; (2870), 9, 3, 37; (2878), 3, 1, 0; (2885), 3, 1, 0; (2895), 3, 1, 0; (2900), 3, 1, 0; (2919),
3, 1, 0; (2925), 3, 1, 0; (2944), 6, 2, 30; (2945), 6, 2, 48; (2952), 3, 1, 0; (2981), 3, 1, 0; (2983),
9, 3, 52; (2992), 6, 2, 2; (2993), 3, 1, 0; (2996), 3, 1, 0; (3027), 9, 3, 29; (3058), 3, 1, 0; (3065),
3, 1, 0; (3069), 3, 1, 0; (3074), 2, 1, 0; (3084), 3, 1, 0; (3085), 6, 2, 36; (3095), 3, 1, 0; (3106), 3,
1, 0; (3113), 3, 1, 0; (3114), 6, 2, 9; (3117), 3, 1, 0; (3118), 3, 1, 0; (3120), 3, 1, 0; (3130), 3, 1,
0; (3133), 3, 1, 0; (3148), 3, 1, 0; (3157), 3, 1, 0; (3158), 3, 1, 0; (3169), 3, 1, 0; (3171), 3, 1, 0;
(3172), 6, 2, 23; (3177), 6, 2, 49; (3178), 6, 2, 17; (3182), 3, 1, 0; (3183), 9, 3, 27; (3186), 3, 1,
0; (3213), 9, 3, 27; (3224), 6, 2, 41; (3232), 6, 2, 7; (3233), 3, 1, 0; (3236), 6, 2, 17; (3238), 3, 1,
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0; (3240), 3, 1, 0; (3246), 3, 1, 0; (3268), 3, 1, 0; (3279), 3, 1, 0; (3281), 3, 1, 0; (3284), 3, 1, 0;
(3299), 2, 1, 0; (3303), 6, 2, 51; (3311), 3, 1, 0; (3321), 3, 1, 0; (3322), 3, 1, 0; (3323), 3, 1, 0;
(3336), 6, 2, 37; (3337), 3, 1, 0; (3365), 3, 1, 0; (3371), 3, 1, 0; (3380), 3, 1, 0; (3399), 3, 1, 0;
(3403), 3, 1, 0; (3424), 3, 1, 0; (3444), 3, 1, 0; (3448), 12, 4, 29; (3452), 3, 1, 0; (3458), 6, 2, 5;
(3462), 6, 2, 11; (3463), 3, 1, 0; (3474), 3, 1, 0; (3506), 3, 1, 0; (3515), 3, 1, 0; (3516), 3, 1, 0;
(3520), 9, 3, 67; (3524), 3, 1, 0; (3525), 2, 1, 0; (3527), 3, 1, 0; (3545), 9, 3, 11; (3561), 3, 1, 0;
(3576), 3, 1, 0; (3580), 3, 1, 0; (3589), 3, 1, 0; (3591), 3, 1, 0; (3599), 3, 1, 0; (3602), 3, 1, 0; (3625),
6, 2, 13; (3629), 6, 2, 52; (3631), 3, 1, 0; (3650), 6, 2, 34; (3654), 3, 1, 0; (3655), 5, 2, 7; (3673),
3, 1, 0; (3674), 3, 1, 0; (3694), 3, 1, 0; (3702), 3, 1, 0; (3706), 3, 1, 0; (3715), 3, 1, 0; (3726), 3,
1, 0; (3730), 3, 1, 0; (3732), 9, 3, 47; (3734), 3, 1, 0; (3743), 3, 1, 0; (3762), 6, 2, 3; (3763), 3,
1, 0; (3764), 3, 1, 0; (3767), 3, 1, 0; (3773), 6, 2, 10; (3778), 6, 2, 25; (3781), 6, 2, 49; (3783), 6,
2, 55; (3787), 3, 1, 0; (3788), 3, 1, 0; (3792), 6, 2, 24; (3813), 3, 1, 0; (3816), 3, 1, 0; (3822), 3,
1, 0; (3825), 2, 1, 0; (3827), 3, 1, 0; (3840), 6, 2, 29; (3841), 3, 1, 0; (3842), 3, 1, 0; (3852), 3,
1, 0; (3853), 3, 1, 0; (3855), 3, 1, 0; (3856), 6, 2, 11; (3857), 9, 3, 29; (3859), 6, 2, 9; (3867), 3,
1, 0; (3876), 3, 1, 0; (3882), 3, 1, 0; (3886), 3, 1, 0; (3887), 3, 1, 0; (3935), 3, 1, 0; (3938), 2, 1,
0; (3960), 5, 2, 68; (3974), 3, 1, 0; (4000), 3, 1, 0; (4028), 9, 3, 13; (4040), 6, 2, 10; (4046), 6, 2,
25; (4049), 6, 2, 9; (4056), 6, 2, 32; (4061), 6, 2, 45; (4069), 3, 1, 0; (4087), 9, 3, 46; (4109), 3,
1, 0; (4123), 9, 3, 27; (4156), 3, 1, 0; (4163), 3, 1, 0; (4170), 3, 1, 0; (4171), 6, 2, 55; (4176), 6,
2, 24; (4185), 3, 1, 0; (4189), 3, 1, 0; (4192), 3, 1, 0; (4206), 3, 1, 0; (4227), 3, 1, 0; (4228), 9,
3, 28; (4232), 3, 1, 0; (4233), 3, 1, 0; (4237), 6, 2, 3; (4247), 3, 1, 0; (4250), 6, 2, 28; (4265), 3,
1, 0; (4272), 3, 1, 0; (4301), 3, 1, 0; (4302), 8, 3, 7; (4312), 3, 1, 0; (4314), 3, 1, 0; (4322), 3, 1,
0; (4332), 3, 1, 0; (4343), 3, 1, 0; (4345), 6, 2, 9; (4363), 3, 1, 0; (4366), 3, 1, 0; (4383), 3, 1, 0;
(4391), 3, 1, 0; (4398), 3, 1, 0; (4407), 3, 1, 0; (4409), 3, 1, 0; (4413), 9, 3, 28; (4434), 6, 2, 11;
(4444), 6, 2, 28; (4447), 3, 1, 0; (4452), 3, 1, 0; (4467), 6, 2, 12; (4470), 3, 1, 0; (4472), 3, 1, 0;
(4479), 3, 1, 0; (4483), 3, 1, 0; (4495), 3, 1, 0; (4522), 3, 1, 0; (4523), 9, 3, 10; (4526), 6, 2, 21;
(4528), 3, 1, 0; (4535), 3, 1, 0; (4540), 3, 1, 0; (4550), 9, 3, 11; (4552), 6, 2, 45; (4578), 6, 2, 1;
(4598), 6, 2, 11; (4604), 3, 1, 0; (4607), 3, 1, 0; (4608), 2, 1, 0; (4609), 3, 1, 0; (4620), 9, 3, 30;
(4626), 3, 1, 0; (4631), 6, 2, 45; (4632), 6, 2, 9; (4638), 3, 1, 0; (4641), 3, 1, 0; (4647), 3, 1, 0;
(4650), 3, 1, 0; (4657), 6, 2, 5; (4677), 3, 1, 0; (4680), 1, 1, 0; (4681), 3, 1, 0; (4683), 3, 1, 0; (4689),
3, 1, 0; (4692), 3, 1, 0; (4696), 3, 1, 0; (4698), 6, 2, 29; (4703), 3, 1, 0; (4705), 3, 1, 0; (4708),
3, 1, 0; (4718), 6, 2, 28; (4729), 6, 2, 18; (4742), 3, 1, 0; (4758), 6, 2, 3; (4759), 3, 1, 0; (4797),
3, 1, 0; (4805), 3, 1, 0; (4817), 5, 2, 37; (4821), 3, 1, 0; (4826), 6, 2, 18; (4827), 3, 1, 0; (4839),
2, 1, 0; (4841), 3, 1, 0; (4844), 3, 1, 0; (4848), 5, 2, 7; (4853), 3, 1, 0; (4856), 3, 1, 0; (4864), 6,
2, 3; (4881), 3, 1, 0; (4888), 3, 1, 0; (4904), 3, 1, 0; (4911), 3, 1, 0; (4914), 3, 1, 0; (4917), 12,
4, 37; (4943), 3, 1, 0; (4966), 6, 2, 23; (4975), 3, 1, 0; (4982), 6, 2, 23; (5010), 3, 1, 0; (5033), 3,
1, 0; (5039), 3, 1, 0; (5044), 3, 1, 0; (5057), 6, 2, 2; (5068), 8, 3, 13; (5072), 3, 1, 0; (5081), 3,
1, 0; (5091), 3, 1, 0; (5097), 9, 3, 33; (5098), 3, 1, 0; (5112), 3, 1, 0; (5117), 3, 1, 0; (5119), 3,
1, 0; (5122), 6, 2, 23; (5144), 3, 1, 0; (5162), 3, 1, 0; (5166), 3, 1, 0; (5187), 6, 2, 1; (5219), 3,
1, 0; (5226), 3, 1, 0; (5229), 3, 1, 0; (5252), 6, 2, 22; (5297), 3, 1, 0; (5305), 3, 1, 0; (5328), 9,
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1, 0; (5425), 3, 1, 0; (5426), 6, 2, 38; (5443), 3, 1, 0; (5492), 3, 1, 0; (5520), 3, 1, 0; (5532), 3,
1, 0; (5563), 3, 1, 0; (5566), 6, 2, 3; (5571), 3, 1, 0; (5572), 3, 1, 0; (5578), 3, 1, 0; (5579), 6, 2,
57; (5583), 3, 1, 0; (5592), 9, 3, 27; (5609), 3, 1, 0; (5610), 3, 1, 0; (5622), 3, 1, 0; (5623), 6, 2,
46; (5634), 3, 1, 0; (5638), 3, 1, 0; (5683), 8, 3, 55; (5687), 3, 1, 0; (5699), 3, 1, 0; (5708), 3, 1,
0; (5716), 3, 1, 0; (5719), 6, 2, 13; (5723), 3, 1, 0; (5746), 6, 2, 10; (5752), 6, 2, 55; (5753), 3, 1,
0; (5758), 6, 2, 55; (5762), 3, 1, 0; (5764), 6, 2, 52; (5767), 6, 2, 52; (5781), 3, 1, 0; (5782), 3,
1, 0; (5792), 3, 1, 0; (5832), 3, 1, 0; (5855), 2, 1, 0; (5859), 3, 1, 0; (5875), 3, 1, 0; (5877), 3, 1,
0; (5885), 3, 1, 0; (5890), 3, 1, 0; (5897), 3, 1, 0; (5903), 9, 3, 38; (5917), 3, 1, 0; (5931), 3, 1,
0; (5948), 3, 1, 0; (5963), 3, 1, 0; (5973), 6, 2, 43; (5982), 3, 1, 0; (5994), 6, 2, 30; (6001), 3, 1,
0; (6031), 3, 1, 0; (6086), 6, 2, 28; (6148), 6, 2, 13; (6169), 3, 1, 0; (6187), 3, 1, 0; (6234), 9, 3,
30; (6249), 3, 1, 0; (6251), 6, 2, 29; (6253), 9, 3, 37; (6263), 3, 1, 0; (6264), 6, 2, 24; (6270), 3,
1, 0; (6290), 3, 1, 0; (6291), 6, 2, 4; (6294), 3, 1, 0; (6303), 3, 1, 0; (6304), 3, 1, 0; (6311), 3, 1,
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2, 44; (7239), 3, 1, 0; (7240), 3, 1, 0; (7243), 6, 2, 9; (7248), 3, 1, 0; (7251), 3, 1, 0; (7262), 6,
2, 21; (7269), 6, 2, 3; (7272), 3, 1, 0; (7275), 3, 1, 0; (7282), 3, 1, 0; (7290), 6, 2, 2; (7293), 3,
1, 0; (7296), 3, 1, 0; (7297), 5, 2, 10; (7300), 3, 1, 0; (7302), 3, 1, 0; (7311), 3, 1, 0; (7314), 3,

1, 0; (7319), 3, 1, 0; (7333), 3, 1, 0; (7345), 3, 1, 0; (7346), 3, 1, 0; (7352), 6, 2, 28; (7355), 3,
1, 0; (7360), 3, 1, 0; (7366), 3, 1, 0; (7370), 3, 1, 0; (7372), 9, 3, 30; (7375), 3, 1, 0; (7383), 6,
2, 9; (7388), 6, 2, 7; (7392), 3, 1, 0; (7399), 6, 2, 29; (7425), 5, 1, 0; (7427), 3, 1, 0; (7429), 3,
1, 0; (7432), 9, 3, 28; (7456), 6, 2, 61; (7457), 3, 1, 0; (7476), 3, 1, 0; (7500), 3, 1, 0; (7502), 3,
1, 0; (7505), 3, 1, 0; (7507), 3, 1, 0; (7520), 3, 1, 0; (7523), 3, 1, 0; (7529), 3, 1, 0; (7530), 3, 1,
0; (7544), 6, 2, 29; (7549), 3, 1, 0; (7574), 6, 2, 9; (7577), 3, 1, 0; (7586), 9, 3, 26; (7595), 3, 1,
0; (7616), 6, 2, 26; (7617), 2, 1, 0; (7618), 3, 1, 0; (7631), 3, 1, 0; (7638), 3, 1, 0; (7674), 3, 1,
0; (7712), 3, 1, 0; (7892), 3, 1, 0; (7929), 3, 1, 0; (7959), 6, 2, 44; (8015), 8, 3, 29; (8019), 3, 1,
0; (8023), 3, 1, 0; (8026), 6, 2, 10; (8050), 3, 1, 0; (8053), 3, 1, 0; (8054), 3, 1, 0; (8062), 3, 1,
0; (8081), 3, 1, 0; (8105), 3, 1, 0; (8107), 3, 1, 0; (8121), 6, 2, 3; (8122), 3, 1, 0; (8123), 5, 2, 9;
(8126), 3, 1, 0; (8129), 3, 1, 0; (8139), 3, 1, 0; (8143), 3, 1, 0; (8148), 9, 3, 11; (8149), 3, 1, 0;
(8151), 6, 2, 17; (8154), 3, 1, 0; (8177), 3, 1, 0; (8189), 3, 1, 0; (8190), 3, 1, 0; (8191), 3, 1, 0;
(8194), 6, 2, 27; (8196), 3, 1, 0; (8200), 3, 1, 0; (8206), 3, 1, 0; (8212), 6, 2, 10; (8222), 6, 2, 1;
(8227), 3, 1, 0; (8228), 3, 1, 0; (8239), 3, 1, 0; (8242), 3, 1, 0; (8243), 3, 1, 0; (8246), 3, 1, 0; (8256),
3, 1, 0; (8258), 6, 2, 36; (8259), 6, 2, 28; (8265), 3, 1, 0; (8267), 3, 1, 0; (8276), 3, 1, 0; (8278),
3, 1, 0; (8281), 6, 2, 17; (8284), 3, 1, 0; (8285), 3, 1, 0; (8287), 3, 1, 0; (8288), 6, 2, 28; (8293),
9, 3, 11; (8296), 3, 1, 0; (8299), 3, 1, 0; (8301), 6, 2, 2; (8305), 3, 1, 0; (8306), 6, 2, 28; (8309),
3, 1, 0; (8313), 6, 2, 1; (8316), 3, 1, 0; (8324), 3, 1, 0; (8327), 3, 1, 0; (8329), 3, 1, 0; (8330), 3,
1, 0; (8347), 3, 1, 0; (8349), 3, 1, 0; (8354), 6, 2, 3; (8361), 9, 3, 29; (8363), 3, 1, 0; (8366), 3,
1, 0; (8372), 9, 3, 11; (8375), 4, 2, 5; (8376), 6, 2, 17; (8377), 12, 4, 38; (8383), 6, 2, 6; (8386),
9, 3, 38; (8391), 9, 3, 37; (8393), 6, 2, 6; (8401), 3, 1, 0; (8403), 3, 1, 0; (8408), 3, 1, 0; (8418),
6, 2, 36; (8420), 3, 1, 0; (8428), 6, 2, 11; (8429), 3, 1, 0; (8430), 3, 1, 0; (8431), 3, 1, 0; (8434),
3, 1, 0; (8440), 3, 1, 0; (8441), 3, 1, 0; (8444), 3, 1, 0; (8449), 3, 1, 0; (8452), 3, 1, 0; (8454), 3,
1, 0; (8505), 3, 1, 0; (8508), 3, 1, 0; (8517), 3, 1, 0; (8520), 3, 1, 0; (8528), 3, 1, 0; (8535), 3, 1,
0; (8537), 3, 1, 0; (8546), 6, 2, 29; (8551), 6, 2, 10; (8567), 3, 1, 0; (8569), 3, 1, 0; (8570), 3, 1,
0; (8575), 3, 1, 0; (8578), 3, 1, 0; (8579), 3, 1, 0; (8580), 3, 1, 0; (8582), 6, 2, 28; (8587), 3, 1,
0; (8589), 3, 1, 0; (8590), 3, 1, 0; (8596), 6, 2, 2; (8625), 3, 1, 0; (8636), 3, 1, 0; (8647), 3, 1, 0;
(8650), 3, 1, 0; (8659), 3, 1, 0; (8678), 3, 1, 0; (8693), 6, 2, 30; (8694), 3, 1, 0; (8697), 3, 1, 0;
(8699), 3, 1, 0; (8708), 3, 1, 0; (8712), 3, 1, 0; (8721), 3, 1, 0; (8726), 6, 2, 27; (8740), 6, 2, 37;
(8743), 3, 1, 0; (8749), 3, 1, 0; (8754), 3, 1, 0; (8755), 3, 1, 0; (8769), 3, 1, 0; (8793), 3, 1, 0; (8794),
3, 1, 0; (8806), 3, 1, 0; (8828), 3, 1, 0; (8839), 2, 1, 0; (8867), 3, 1, 0; (8868), 3, 1, 0; (8870), 3,
1, 0; (8876), 3, 1, 0; (8912), 3, 1, 0; (8914), 3, 1, 0; (8919), 3, 1, 0; (8933), 3, 1, 0; (8940), 3, 1,
0; (8942), 3, 1, 0; (8947), 3, 1, 0; (8954), 3, 1, 0; (8957), 3, 1, 0; (8960), 3, 1, 0; (8986), 3, 1, 0;
(9026), 3, 1, 0; (9039), 6, 2, 5; (9119), 6, 2, 9; (9121), 6, 2, 36; (9125), 6, 2, 25; (9129), 3, 1, 0;
(9201), 6, 2, 10; (9278), 3, 1, 0; (9360), 3, 1, 0; (9382), 3, 1, 0; (9412), 9, 3, 10; (9780), 3, 1, 0;
(9871), 3, 1, 0; (9873), 3, 1, 0; (10013), 3, 1, 0; (10041), 3, 1, 0; (10084), 3, 1, 0; (10259), 3, 1, 0;
(10291), 3, 1, 0; (10325), 3, 1, 0; (10348), 6, 2, 20; (10352), 3, 1, 0; (10357), 3, 1, 0; (10374), 3, 1,
0; (10385), 6, 2, 48; (10386), 3, 1, 0; (10403), 3, 1, 0; (10438), 3, 1, 0; (10446), 3, 1, 0; (10451),
3, 1, 0; (10452), 6, 2, 49; (10453), 3, 1, 0; (10458), 6, 2, 3; (10464), 3, 1, 0; (10476), 3, 1, 0;
(10479), 3, 1, 0; (10480), 3, 1, 0; (10484), 3, 1, 0; (10488), 3, 1, 0; (10489), 3, 1, 0; (10495), 3, 1,
0; (10503), 2, 1, 0; (10507), 6, 2, 47; (10508), 6, 2, 3; (10510), 3, 1, 0; (10520), 3, 1, 0; (10523),
3, 1, 0; (10524), 9, 3, 27; (10528), 12, 4, 37; (10530), 3, 1, 0; (10532), 3, 1, 0; (10535), 3, 1, 0;
(10537), 3, 1, 0; (10542), 6, 2, 22; (10544), 3, 1, 0; (10546), 9, 3, 13; (10547), 3, 1, 0; (10554), 6, 2,
8; (10555), 3, 1, 0; (10557), 3, 1, 0; (10566), 3, 1, 0; (10570), 3, 1, 0; (10574), 3, 1, 0; (10577), 6, 2,
22; (10582), 3, 1, 0; (10590), 3, 1, 0; (10594), 3, 1, 0; (10596), 2, 1, 0; (10599), 3, 1, 0; (10623), 3,
1, 0; (10626), 6, 2, 5; (10630), 3, 1, 0; (10631), 6, 2, 4; (10633), 3, 1, 0; (10643), 3, 1, 0; (10647),
3, 1, 0; (10666), 5, 2, 1; (10672), 6, 2, 31; (10674), 3, 1, 0; (10677), 6, 2, 6; (10678), 2, 1, 0;
(10680), 6, 2, 9; (10681), 3, 1, 0; (10682), 3, 1, 0; (10689), 3, 1, 0; (10692), 6, 2, 13; (10696), 3, 1,
0; (10699), 2, 1, 0; (10707), 6, 2, 29; (10708), 6, 2, 11; (10710), 6, 2, 5; (10711), 3, 1, 0; (10712), 3,
1, 0; (10713), 5, 2, 6; (10715), 3, 1, 0; (10716), 3, 1, 0; (10718), 5, 2, 9; (10719), 7, 3, 38; (10720),
9, 3, 51; (10727), 6, 2, 26; (10728), 6, 2, 57; (10729), 6, 2, 20; (10730), 3, 1, 0; (10731), 6, 2, 10;
(10732), 3, 1, 0; (10734), 6, 2, 3; (10743), 5, 2, 2; (10752), 9, 3, 11; (10755), 3, 1, 0; (10759), 6, 2,
7; (10760), 3, 1, 0; (10763), 6, 2, 25; (10766), 3, 1, 0; (10767), 3, 1, 0; (10769), 3, 1, 0; (10771), 5,
2, 30; (10775), 9, 3, 12; (10779), 3, 1, 0; (10781), 3, 1, 0; (10788), 6, 2, 6; (10792), 3, 1, 0; (10793),
3, 1, 0; (10794), 3, 1, 0; (10796), 3, 1, 0; (10799), 6, 2, 2; (10801), 2, 1, 0; (10802), 3, 1, 0; (10807),
9, 3, 28; (10808), 6, 2, 23; (10811), 3, 1, 0; (10814), 6, 2, 7; (10822), 12, 4, 29; (10824), 6, 2, 45;
(10825), 3, 1, 0; (10832), 3, 1, 0; (10833), 6, 2, 25; (10834), 3, 1, 0; (10840), 3, 1, 0; (10843), 9, 3,
28; (10844), 3, 1, 0; (10846), 3, 1, 0; (10851), 6, 2, 2; (10855), 3, 1, 0; (10858), 6, 2, 25; (10860),
3, 1, 0; (10864), 3, 1, 0; (10865), 3, 1, 0; (10866), 3, 1, 0; (10871), 6, 2, 11; (10873), 12, 4, 38;
(10875), 3, 1, 0; (10876), 9, 3, 28; (10877), 3, 1, 0; (10878), 3, 1, 0; (10879), 9, 3, 27; (10881), 3, 1,
0; (10886), 3, 1, 0; (10887), 3, 1, 0; (10888), 6, 2, 65; (10889), 3, 1, 0; (10890), 6, 2, 10; (10892),
3, 1, 0; (10893), 14, 5, 38; (10895), 6, 2, 9; (10896), 9, 3, 11; (10898), 3, 1, 0; (10903), 3, 1, 0;
(10904), 3, 1, 0; (10905), 3, 1, 0; (10906), 6, 2, 31; (10908), 2, 1, 0; (10912), 6, 2, 10; (10913),
6, 2, 22; (10914), 3, 1, 0; (10915), 6, 2, 10; (10916), 9, 3, 29; (10918), 3, 1, 0; (10919), 6, 2, 29;
(10923), 3, 1, 0; (10927), 3, 1, 0; (10929), 9, 3, 11; (10930), 3, 1, 0; (10932), 3, 1, 0; (10936), 6, 2,
28; (10943), 3, 1, 0; (10945), 3, 1, 0; (10947), 3, 1, 0; (10948), 3, 1, 0; (10949), 6, 2, 12; (10950), 3,
1, 0; (10952), 3, 1, 0; (10954), 3, 1, 0; (10958), 6, 2, 10; (10959), 3, 1, 0; (10960), 6, 2, 9; (10966),
3, 1, 0; (10970), 9, 3, 26; (10971), 12, 4, 37; (10973), 6, 2, 10; (10974), 3, 1, 0; (10975), 3, 1, 0;



1999 JULY 28 M.P.C. 35191

(10976), 3, 1, 0; (10979), 3, 1, 0; (10980), 3, 1, 0; (10982), 3, 1, 0; (10983), 6, 2, 30; (10984), 6, 2,
11; [12743, 3125, 16∗, 1998/01/07–1999/07/21]

701 Sierra Vista
D. Healy, Junk Bond Observatory, 6929 Madera Dr, Sierra Vista, AZ 85635, U.S.A.

[76443.1440@compuserve.com]
Observer D. Healy, J. Medkeff
Measurer J. Medkeff
0.4-m Schmidt-Cassegrain + CCD
GSC
1981 EC43, 5, 2, 2; 1988 RE5, 6, 2, 2; 1992 TM1, 5, 2, 2; 1993 TK1, 4, 2, 1; 1994 BP3, 5, 2, 2;
1997 AP1, 3, 1, 0; 1998 BK25, 3, 1, 0; 1998 DJ5, 4, 2, 1; 1999 MJ, 3, 1, 0; 1999 MS ∗, 5, 2, 2;
(2264), 3, 1, 0; (8727), 3, 1, 0; [49, 12, 1∗, 1999/06/21–1999/06/23]

703 Catalina Sky Survey
C. W. Hergenrother, Space Sciences Building, University of Arizona, Tucson, AZ

85721, U.S.A. [chergen@pirl.lpl.arizona.edu]
Observers T. B. Spahr, C. W. Hergenrother, S. M. Larson, J. W. Brownlee,
A. E. Gleason, J. L. Levine
0.41-m f/3 Schmidt + CCD
USNO-SA2.0, USNO-SA1.0, GSC
1981 ED34, 8, 2, 1; 1982 SO5, 4, 1, 0; 1983 CZ2, 4, 1, 0; 1983 PM1, 4, 1, 0; 1986 QJ1, 4, 1, 0;
1989 WG, 8, 2, 1; 1990 DZ1, 4, 1, 0; 1990 OB4, 4, 1, 0; 1990 QX8, 4, 1, 0; 1990 SH8, 4, 1, 0;
1990 VZ5, 4, 1, 0; 1991 RK16, 4, 1, 0; 1991 VC6, 4, 1, 0; 1991 XE2, 4, 1, 0; 1992 PR1, 4, 1, 0;
1992 RU1, 4, 1, 0; 1992 WY3, 4, 1, 0; 1993 FS35, 4, 1, 0; 1993 GK1, 4, 1, 0; 1993 TZ36, 8, 2,
30; 1993 YL, 4, 1, 0; 1995 PF, 8, 1, 0; 1995 WL, 4, 1, 0; 1996 TL9, 4, 1, 0; 1996 TO10, 4, 1, 0;
1996 UH1, 4, 1, 0; 1996 XJ31, 4, 1, 0; 1997 YY2, 4, 1, 0; 1998 AL4, 3, 1, 0; 1998 BL1, 4, 1, 0;
1998 BE4, 4, 1, 0; 1998 BT33, 8, 2, 1; 1998 CF, 4, 1, 0; 1998 CY3, 4, 1, 0; 1998 EA13, 4, 1, 0;
1998 FO15, 4, 1, 0; 1998 FA91, 4, 1, 0; 1998 FU117, 4, 1, 0; 1998 GB7, 4, 1, 0; 1998 HL14, 4, 1, 0;
1998 HD99, 4, 1, 0; 1998 HV122, 4, 1, 0; 1998 RX15, 4, 1, 0; 1998 RH48, 4, 1, 0; 1998 RJ48, 8, 2,
1; 1998 RV50, 4, 1, 0; 1998 RW50, 4, 1, 0; 1998 RX50, 4, 1, 0; 1998 RX51, 8, 2, 1; 1998 RJ53, 4,
1, 0; 1998 RK53, 4, 1, 0; 1998 RL53, 8, 2, 1; 1998 RM53, 4, 1, 0; 1998 RN53, 4, 1, 0; 1998 RW56,
8, 2, 1; 1998 RX56, 8, 2, 1; 1998 RY56, 8, 2, 1; 1998 SY9, 4, 1, 0; 1998 SK12, 4, 1, 0; 1998 SU40,
4, 1, 0; 1998 SY40, 4, 1, 0; 1998 SW51, 4, 1, 0; 1998 SZ51, 4, 1, 0; 1998 SK54, 4, 1, 0; 1998 SL54,
8, 2, 1; 1998 SN54, 8, 2, 1; 1998 SO54, 4, 1, 0; 1998 SE56, 8, 2, 1; 1998 SG56, 8, 2, 1; 1998 ST62,
8, 2, 1; 1998 ST63, 4, 1, 0; 1998 SU78, 4, 1, 0; 1998 SV78, 4, 1, 0; 1998 SX79, 4, 1, 0; 1998 SY79,
4, 1, 0; 1998 SZ79, 8, 2, 1; 1998 SA80, 8, 2, 1; 1998 SG89, 4, 1, 0; 1998 SH89, 4, 1, 0; 1998 SO89,
8, 2, 1; 1998 SO165 ∗, 8, 2, 1; 1998 SP165 ∗, 8, 2, 1; 1998 SQ165 ∗, 8, 2, 1; 1998 SR165 ∗, 8, 2, 1;
1998 SS165 ∗, 8, 2, 1; 1998 YF30, 4, 1, 0; 1999 BF3, 4, 1, 0; 1999 FA25, 4, 1, 0; 1999 FB25, 4, 1, 0;
1999 FW26, 4, 1, 0; 1999 FA27, 4, 1, 0; 1999 FD29, 4, 1, 0; 1999 FP29, 4, 1, 0; 1999 FG32, 4, 1, 0;
1999 FM32, 4, 1, 0; 1999 FX33, 4, 1, 0; 1999 FY34, 4, 1, 0; 1999 GL14, 4, 1, 0; 1999 GA16, 8, 2, 8;
1999 GJ16, 4, 1, 0; 1999 GM16, 4, 1, 0; 1999 GP17, 4, 1, 0; 1999 GQ17, 4, 1, 0; 1999 GZ21, 4, 1, 0;
1999 GG23, 8, 1, 0; 1999 GJ23, 4, 1, 0; 1999 GS23, 8, 1, 0; 1999 GT23, 4, 1, 0; 1999 GU23, 4, 1, 0;
1999 GK24, 4, 1, 0; 1999 GL24, 4, 1, 0; 1999 GQ24, 4, 1, 0; 1999 GR24, 4, 1, 0; 1999 GS24, 4, 1, 0;
1999 GT24, 4, 1, 0; 1999 GF25, 4, 1, 0; 1999 GG25, 4, 1, 0; 1999 GH25, 4, 1, 0; 1999 GL25, 4, 1,
0; 1999 GM25, 4, 1, 0; 1999 GP25, 4, 1, 0; 1999 GZ25, 4, 1, 0; 1999 GA26, 4, 1, 0; 1999 GJ26, 4, 1,
0; 1999 GB27, 4, 1, 0; 1999 GQ28, 4, 1, 0; 1999 GV28, 4, 1, 0; 1999 GO29, 4, 1, 0; 1999 GP29, 4,
1, 0; 1999 GG31, 4, 1, 0; 1999 GX39, 4, 1, 0; 1999 GU40, 4, 1, 0; 1999 GE44, 4, 1, 0; 1999 GX44,
4, 1, 0; 1999 GB45, 4, 1, 0; 1999 JK4, 4, 1, 0; 1999 JN5, 4, 1, 0; 1999 JS11, 4, 1, 0; 1999 JU11, 8,
2, 22; 1999 JV11, 4, 1, 0; 1999 JF12, 4, 1, 0; 1999 JX13, 4, 1, 0; 1999 JZ13, 4, 1, 0; 1999 JE14, 4,
1, 0; 1999 JV14, 8, 1, 0; 1999 JP15, 4, 1, 0; 1999 JJ16, 4, 1, 0; 1999 JU16, 4, 1, 0; 1999 JH21, 4,
1, 0; 1999 JA22, 4, 1, 0; 1999 JV22, 4, 1, 0; 1999 JQ23, 4, 1, 0; 1999 JV23, 4, 1, 0; 1999 JD24, 4,
1, 0; 1999 JM24, 4, 1, 0; 1999 JA26, 4, 1, 0; 1999 JG26, 4, 1, 0; 1999 JM26, 4, 1, 0; 1999 JS26, 4,
1, 0; 1999 JS27, 4, 1, 0; 1999 JT27, 4, 1, 0; 1999 JE28, 4, 1, 0; 1999 JN28, 4, 1, 0; 1999 JL29, 8, 2,
24; 1999 JO29, 4, 1, 0; 1999 JR29, 4, 1, 0; 1999 JS29, 4, 1, 0; 1999 JT29, 4, 1, 0; 1999 JF30, 8, 1,
0; 1999 JM31, 4, 1, 0; 1999 JY31, 4, 1, 0; 1999 JF32, 4, 1, 0; 1999 JH32, 4, 1, 0; 1999 JK32, 8, 2,
24; 1999 JL32, 4, 1, 0; 1999 JM32, 4, 1, 0; 1999 JN32, 4, 1, 0; 1999 JO32, 4, 1, 0; 1999 JV32, 4, 1,
0; 1999 JD33, 4, 1, 0; 1999 JF33, 8, 1, 0; 1999 JG33, 4, 1, 0; 1999 JF35, 4, 1, 0; 1999 JM35, 4, 1,
0; 1999 JW35, 4, 1, 0; 1999 JG36, 4, 1, 0; 1999 JK36, 4, 1, 0; 1999 JV36, 4, 1, 0; 1999 JB37, 4, 1,
0; 1999 JH37, 4, 1, 0; 1999 JK38, 4, 1, 0; 1999 JK39, 4, 1, 0; 1999 JL39, 4, 1, 0; 1999 JS39, 4, 1,
0; 1999 JT39, 4, 1, 0; 1999 JZ39, 4, 1, 0; 1999 JB40, 4, 1, 0; 1999 JC40, 4, 1, 0; 1999 JH40, 4, 1,
0; 1999 JJ40, 8, 2, 18; 1999 JQ40, 4, 1, 0; 1999 JE41, 4, 1, 0; 1999 JU41, 4, 1, 0; 1999 JC42, 8, 2,
18; 1999 JG42, 7, 2, 18; 1999 JK42, 8, 2, 18; 1999 JO42, 4, 1, 0; 1999 JC43, 4, 1, 0; 1999 JW44, 4,
1, 0; 1999 JJ45, 8, 2, 19; 1999 JK45, 4, 1, 0; 1999 JY45, 4, 1, 0; 1999 JD46, 4, 1, 0; 1999 JB47, 4,

1, 0; 1999 JF47, 4, 1, 0; 1999 JG47, 4, 1, 0; 1999 JH47, 4, 1, 0; 1999 JZ48, 4, 1, 0; 1999 JU49, 4,
1, 0; 1999 JQ50, 4, 1, 0; 1999 JX50, 4, 1, 0; 1999 JK51, 4, 1, 0; 1999 JX52, 4, 1, 0; 1999 JP53, 4,
1, 0; 1999 JX55, 8, 2, 19; 1999 JY55, 4, 1, 0; 1999 JC56, 4, 1, 0; 1999 JE56, 4, 1, 0; 1999 JE64, 4,
1, 0; 1999 JJ64, 4, 1, 0; 1999 JK64, 4, 1, 0; 1999 JB65, 4, 1, 0; 1999 JC65, 4, 1, 0; 1999 JD65, 4,
1, 0; 1999 JE65, 4, 1, 0; 1999 JG65, 4, 1, 0; 1999 JH65, 8, 2, 8; 1999 JK65, 4, 1, 0; 1999 JL65, 4,
1, 0; 1999 JN65, 4, 1, 0; 1999 JP65, 4, 1, 0; 1999 JQ65, 4, 1, 0; 1999 JS65, 4, 1, 0; 1999 JA67, 4,
1, 0; 1999 JU67, 4, 1, 0; 1999 JO69, 4, 1, 0; 1999 JK70, 4, 1, 0; 1999 JL70, 4, 1, 0; 1999 JW70, 4,
1, 0; 1999 JJ71, 4, 1, 0; 1999 JZ71, 8, 2, 24; 1999 JH72, 4, 1, 0; 1999 JK72, 4, 1, 0; 1999 JT72, 4,
1, 0; 1999 JB73, 4, 1, 0; 1999 JN73, 4, 1, 0; 1999 JR73, 8, 2, 27; 1999 JY73, 4, 1, 0; 1999 JD74, 4,
1, 0; 1999 JK74, 4, 1, 0; 1999 JS74, 4, 1, 0; 1999 JY76, 8, 2, 32; 1999 JJ78, 4, 1, 0; 1999 JU78, 4,
1, 0; 1999 JW78, 4, 1, 0; 1999 JF80, 4, 1, 0; 1999 JJ80, 4, 1, 0; 1999 JK80, 4, 1, 0; 1999 JN80, 4,
1, 0; 1999 JR82, 4, 1, 0; 1999 JR83, 4, 1, 0; 1999 JT83, 4, 1, 0; 1999 JJ84, 4, 1, 0; 1999 JJ85, 4, 1,
0; 1999 JZ85, 4, 1, 0; 1999 JD86, 4, 1, 0; 1999 JM86, 4, 1, 0; 1999 JN86, 4, 1, 0; 1999 JO86, 4, 1,
0; 1999 JP86, 4, 1, 0; 1999 JU86, 4, 1, 0; 1999 JG88, 4, 1, 0; 1999 JH88, 4, 1, 0; 1999 JR88, 8, 2,
32; 1999 JT88, 8, 2, 32; 1999 JU88, 4, 1, 0; 1999 JW88, 4, 1, 0; 1999 JX88, 4, 1, 0; 1999 JY88, 8,
2, 32; 1999 JZ88, 4, 1, 0; 1999 JF89, 4, 1, 0; 1999 JL89, 4, 1, 0; 1999 JO89, 8, 2, 32; 1999 JP89, 4,
1, 0; 1999 JQ89, 4, 1, 0; 1999 JR89, 4, 1, 0; 1999 JS89, 4, 1, 0; 1999 JZ89, 4, 1, 0; 1999 JA90, 8, 2,
22; 1999 JB90, 4, 1, 0; 1999 JC90, 4, 1, 0; 1999 JD90, 4, 1, 0; 1999 JE90, 4, 1, 0; 1999 JF90, 4, 1,
0; 1999 JG90, 4, 1, 0; 1999 JQ90, 4, 1, 0; 1999 JV90, 4, 1, 0; 1999 JW90, 4, 1, 0; 1999 JD91, 4, 1,
0; 1999 JE91, 4, 1, 0; 1999 JN91, 4, 1, 0; 1999 JO91, 4, 1, 0; 1999 JT91, 4, 1, 0; 1999 JU91, 8, 2,
12; 1999 JJ92, 4, 1, 0; 1999 JK92, 4, 1, 0; 1999 JU92, 4, 1, 0; 1999 JY92, 4, 1, 0; 1999 JZ92, 4, 1,
0; 1999 JM93, 4, 1, 0; 1999 JR93, 8, 2, 27; 1999 JX93, 4, 1, 0; 1999 JC95, 4, 1, 0; 1999 JY95, 4, 1,
0; 1999 JZ95, 4, 1, 0; 1999 JA96, 4, 1, 0; 1999 JD96, 4, 1, 0; 1999 JF96, 4, 1, 0; 1999 JG96, 4, 1, 0;
1999 JH96, 4, 1, 0; 1999 JJ96, 8, 2, 27; 1999 JK96, 4, 1, 0; 1999 JM96, 4, 1, 0; 1999 JY96, 8, 2, 24;
1999 JZ96, 8, 2, 21; 1999 JB97, 4, 1, 0; 1999 JC97, 8, 2, 3; 1999 JH97, 4, 1, 0; 1999 JR97, 8, 2, 22;
1999 JT97, 4, 1, 0; 1999 JU97, 4, 1, 0; 1999 JV97, 8, 2, 28; 1999 JW97, 4, 1, 0; 1999 JB98, 4, 1, 0;
1999 JQ98, 8, 2, 22; 1999 JZ98, 4, 1, 0; 1999 JB99, 4, 1, 0; 1999 JL101, 4, 1, 0; 1999 JO101, 4, 1,
0; 1999 JP101, 4, 1, 0; 1999 JX101, 4, 1, 0; 1999 JD102, 4, 1, 0; 1999 JM102, 4, 1, 0; 1999 JN102,
4, 1, 0; 1999 JO102, 4, 1, 0; 1999 JW102, 8, 2, 30; 1999 JX102, 8, 2, 24; 1999 JY102, 16, 3, 30;
1999 JZ102, 12, 3, 30; 1999 JA103, 4, 1, 0; 1999 JD103, 4, 1, 0; 1999 JG103, 4, 1, 0; 1999 JJ103,
4, 1, 0; 1999 JM103, 8, 2, 11; 1999 JO103, 4, 1, 0; 1999 JR103, 4, 1, 0; 1999 JW103, 4, 1, 0;
1999 JX104, 4, 1, 0; 1999 JF105, 4, 1, 0; 1999 JG105, 4, 1, 0; 1999 JZ105, 4, 1, 0; 1999 JN106, 4, 1,
0; 1999 JX106, 4, 1, 0; 1999 JE107, 4, 1, 0; 1999 JF107, 4, 1, 0; 1999 JR107, 4, 1, 0; 1999 JT107, 4,
1, 0; 1999 JU107, 4, 1, 0; 1999 JV107, 4, 1, 0; 1999 JY107, 4, 1, 0; 1999 JR108, 4, 1, 0; 1999 JS108,
4, 1, 0; 1999 JX108, 4, 1, 0; 1999 JR109, 8, 2, 18; 1999 JV109, 4, 1, 0; 1999 JX109, 4, 1, 0;
1999 JA110, 4, 1, 0; 1999 JD110, 4, 1, 0; 1999 JT110, 4, 1, 0; 1999 JY110, 4, 1, 0; 1999 JD111,
4, 1, 0; 1999 JD112, 4, 1, 0; 1999 JM112, 4, 1, 0; 1999 JS112, 4, 1, 0; 1999 JT112, 4, 1, 0;
1999 JJ113, 4, 1, 0; 1999 JO113, 4, 1, 0; 1999 JR119, 4, 1, 0; 1999 JX123, 4, 1, 0; 1999 JJ126, 4, 1,
0; 1999 JM126, 4, 1, 0; 1999 JS126, 4, 1, 0; 1999 JZ127, 4, 1, 0; 1999 JE128, 4, 1, 0; 1999 JA129,
4, 1, 0; 1999 JB129, 4, 1, 0; 1999 JO129, 8, 2, 24; 1999 JB130, 3, 1, 0; 1999 JC130, 4, 1, 0;
1999 JE130, 4, 1, 0; 1999 JK130, 4, 1, 0; 1999 JP130, 4, 1, 0; 1999 JT130, 4, 1, 0; 1999 JU130, 8,
2, 4; 1999 KP2, 4, 1, 0; 1999 KL3, 4, 1, 0; 1999 KR5, 4, 1, 0; 1999 KC6, 4, 1, 0; 1999 KZ6, 4, 1,
0; 1999 KB7, 4, 1, 0; 1999 KF7, 4, 1, 0; 1999 KJ7, 4, 1, 0; 1999 KF8, 4, 1, 0; 1999 KM8, 4, 1, 0;
1999 KX8, 4, 1, 0; 1999 KZ8, 4, 1, 0; 1999 KG9, 4, 1, 0; 1999 KQ9, 4, 1, 0; 1999 KU9, 4, 1, 0;
1999 KW13, 4, 1, 0; 1999 KH14, 4, 1, 0; 1999 KQ14, 4, 1, 0; 1999 KR14, 8, 2, 1; 1999 LB1, 4, 1,
0; 1999 LM2, 4, 1, 0; 1999 LO2, 4, 1, 0; 1999 LO4, 4, 1, 0; 1999 LT4, 4, 1, 0; 1999 LW4, 4, 1, 0;
1999 LY7, 4, 1, 0; 1999 LH8, 4, 1, 0; 1999 LN8, 4, 1, 0; 1999 LP8, 8, 2, 28; 1999 LW8, 8, 2, 22;
1999 LV9, 4, 1, 0; 1999 LL10, 4, 1, 0; 1999 LL11, 4, 1, 0; 1999 LN11, 4, 1, 0; 1999 LS14, 4, 1, 0;
1999 LZ18, 4, 1, 0; 1999 LA19, 8, 1, 0; 1999 LB19, 8, 1, 0; 1999 LC19, 8, 1, 0; 1999 LM19, 4, 1, 0;
1999 LR19, 8, 2, 1; 1999 LT19, 4, 1, 0; 1999 LK20, 4, 1, 0; 1999 LN20, 4, 1, 0; 1999 LZ20, 4, 1, 0;
1999 LA21, 4, 1, 0; 1999 LE21, 4, 1, 0; 1999 LQ21, 4, 1, 0; 1999 LT21, 4, 1, 0; 1999 LZ21, 8, 1, 0;
1999 LA22, 4, 1, 0; 1999 LB22, 4, 1, 0; 1999 LE22, 4, 1, 0; 1999 LN23, 4, 1, 0; 1999 LQ23, 4, 1, 0;
1999 LZ25, 3, 1, 0; 1999 LU26, 7, 2, 1; 1999 LD28, 4, 1, 0; 1999 LP30, 4, 1, 0; 1999 LZ31, 4, 1, 0;
1999 ML ∗, 4, 1, 0; 1999 MM, 4, 1, 0; 1999 MN ∗, 8, 2, 1; 1999 MO, 4, 1, 0; 1999 MU ∗, 8, 2, 1;
1999 MV ∗, 8, 2, 1; 1999 MZ, 4, 1, 0; 1999 MH1, 8, 1, 0; 1999 MW1 ∗, 7, 2, 2; 1999 MA2 ∗, 8, 2,
3; 1999 MC2 ∗, 8, 2, 3; 1999 NK, 4, 1, 0; 1999 NR ∗, 4, 1, 0; 1999 NS ∗, 4, 1, 0; 1999 NZ2, 4, 1,
0; 1999 NP3, 4, 1, 0; 1999 NL4, 4, 1, 0; 1999 NV6, 4, 1, 0; 1999 NC7, 4, 1, 0; 1999 NE7, 8, 1, 0;
1999 NO7, 8, 1, 0; 1999 NX7, 4, 1, 0; 1999 NP19, 4, 1, 0; 1999 NO20, 4, 1, 0; 1999 NU21, 4, 1, 0;
1999 NZ22, 4, 1, 0; 1999 NF23, 4, 1, 0; 1999 NJ24, 4, 1, 0; 1999 NJ27, 8, 1, 0; 1999 NN27, 4, 1, 0;
1999 NX27, 4, 1, 0; 1999 NE30, 4, 1, 0; 1999 NN30, 4, 1, 0; 1999 NV32, 4, 1, 0; 1999 NC37, 4, 1,
0; 1999 NH37, 4, 1, 0; 1999 NK37, 4, 1, 0; 1999 NN37, 4, 1, 0; 1999 NP37, 4, 1, 0; 1999 NV37, 8,
1, 0; 1999 NW37, 4, 1, 0; 1999 NV38, 4, 1, 0; 1999 NA40, 4, 1, 0; 1999 NB40, 4, 1, 0; 1999 NJ40,
4, 1, 0; 1999 NS42, 4, 1, 0; 1999 OH, 4, 1, 0; 1999 OV, 4, 1, 0; 1999 OW, 4, 1, 0; 3045 P-L, 4,
1, 0; 4314 T-2, 4, 1, 0; (105), 4, 1, 0; (412), 4, 1, 0; (456), 3, 1, 0; (646), 4, 1, 0; (657), 3, 1, 0;
(758), 4, 1, 0; (1098), 4, 1, 0; (1107), 4, 1, 0; (1166), 4, 1, 0; (1239), 4, 1, 0; (1454), 4, 1, 0; (1588),
4, 1, 0; (1665), 4, 1, 0; (1688), 4, 1, 0; (1821), 4, 1, 0; (2226), 4, 1, 0; (2376), 4, 1, 0; (2412), 4,
1, 0; (2653), 8, 2, 1; (2778), 4, 1, 0; (2893), 4, 1, 0; (2971), 4, 1, 0; (3266), 4, 1, 0; (3376), 4, 1,
0; (3674), 4, 1, 0; (3816), 4, 1, 0; (3935), 4, 1, 0; (4000), 4, 1, 0; (4156), 4, 1, 0; (4366), 4, 1, 0;
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(4383), 4, 1, 0; (4545), 4, 1, 0; (4566), 4, 1, 0; (4597), 4, 1, 0; (4624), 4, 1, 0; (5106), 4, 1, 0; (5357),
4, 1, 0; (5616), 2, 1, 0; (5698), 4, 1, 0; (5742), 8, 2, 1; (6592), 4, 1, 0; (6690), 4, 1, 0; (6722), 4,
1, 0; (6727), 4, 1, 0; (6866), 4, 1, 0; (7205), 4, 1, 0; (7298), 4, 1, 0; (7311), 4, 1, 0; (7375), 4, 1,
0; (7428), 4, 1, 0; (8298), 4, 1, 0; (8332), 4, 1, 0; (8581), 4, 1, 0; (8749), 4, 1, 0; (8763), 4, 1,
0; (8822), 4, 1, 0; (8939), 4, 1, 0; (8945), 4, 1, 0; (8955), 8, 2, 1; (9127), 4, 1, 0; (9509), 4, 1, 0;
(9677), 8, 2, 1; (9875), 4, 1, 0; (10725), 4, 1, 0; (10760), 8, 2, 1; (10835), 4, 1, 0; [2726, 591, 14∗,
1998/09/18–1999/07/08]

704 Lincoln Laboratory Experimental Test System, New Mexico
H. Viggh, MIT Lincoln Laboratory, 244 Wood Street, Lexington, MA 02173,

U.S.A. [viggh@ll.mit.edu]
Observers M. Blythe, F. Shelly, M. Bezpalko, M. Elowitz
Measurers J. Stuart, H. Viggh, R. Sayer
1.0-m f/2.15 reflector + CCD
USNO-SA1.0
1931 TC2, 5, 1, 0; 1955 RE1, 5, 1, 0; 1968 OL, 5, 1, 0; 1969 QR, 5, 1, 0; 1970 JB, 5, 1, 0;
1973 QR1, 5, 1, 0; 1973 SF6, 10, 2, 6; 1974 OU1, 5, 1, 0; 1974 RX1, 9, 2, 2; 1974 SF, 8, 2, 6;
1975 ST1, 5, 1, 0; 1975 SC2, 8, 2, 10; 1975 XF, 10, 1, 0; 1975 YD, 5, 1, 0; 1976 GV2, 12, 3, 49;
1976 QH1, 10, 2, 6; 1976 UP2, 5, 1, 0; 1977 EU1, 5, 1, 0; 1978 EU9, 5, 1, 0; 1978 NS, 5, 1, 0;
1978 NX7, 4, 1, 0; 1978 PE, 3, 1, 0; 1978 QA2, 5, 1, 0; 1978 RX7, 8, 2, 2; 1978 RQ9, 4, 1, 0;
1978 SC7, 5, 1, 0; 1978 ST7, 4, 1, 0; 1978 TP2, 5, 1, 0; 1978 UL4, 10, 2, 10; 1978 UN4, 9, 2, 10;
1978 VP1, 9, 2, 10; 1978 VC6, 10, 2, 10; 1978 VE7, 8, 2, 3; 1978 VD9, 4, 1, 0; 1978 VP9, 5, 1,
0; 1979 MF, 4, 1, 0; 1979 MS1, 5, 1, 0; 1979 MB6, 8, 2, 6; 1979 ME7, 5, 1, 0; 1979 OA, 5, 1,
0; 1979 QJ1, 8, 2, 6; 1979 QZ9, 5, 1, 0; 1979 TT2, 4, 1, 0; 1979 UC4, 7, 2, 2; 1979 WY3, 5, 1,
0; 1979 YQ, 10, 2, 2; 1980 DS4, 8, 2, 10; 1980 KE, 5, 1, 0; 1980 PP1, 4, 1, 0; 1980 TZ3, 10, 2,
2; 1981 DJ, 9, 2, 6; 1981 DT, 4, 1, 0; 1981 DV, 5, 1, 0; 1981 DH1, 12, 3, 6; 1981 DP1, 9, 2, 5;
1981 DS1, 5, 1, 0; 1981 DT2, 5, 1, 0; 1981 DB3, 7, 2, 6; 1981 EL2, 10, 2, 9; 1981 EP2, 5, 1, 0;
1981 EK3, 5, 1, 0; 1981 EM3, 5, 1, 0; 1981 EJ4, 3, 1, 0; 1981 EN4, 5, 1, 0; 1981 EM5, 4, 1, 0;
1981 EW5, 5, 1, 0; 1981 EM6, 5, 1, 0; 1981 EV6, 9, 2, 10; 1981 EO7, 10, 2, 9; 1981 EF12, 5, 1, 0;
1981 EZ12, 9, 2, 3; 1981 EV13, 10, 2, 9; 1981 EV15, 4, 1, 0; 1981 EO16, 5, 1, 0; 1981 EY16, 4, 1,
0; 1981 EM18, 5, 1, 0; 1981 EP18, 4, 1, 0; 1981 EN24, 3, 1, 0; 1981 ET24, 10, 2, 6; 1981 EZ24, 5,
1, 0; 1981 EV29, 5, 1, 0; 1981 EK30, 5, 1, 0; 1981 EN30, 8, 2, 2; 1981 EP30, 10, 2, 10; 1981 EF31,
5, 1, 0; 1981 EB35, 4, 1, 0; 1981 EL37, 4, 1, 0; 1981 EJ38, 9, 2, 9; 1981 EC39, 3, 1, 0; 1981 EA41,
4, 1, 0; 1981 EM41, 5, 1, 0; 1981 EU42, 8, 2, 3; 1981 EC43, 8, 2, 6; 1981 EG44, 5, 1, 0; 1981 EM46,
5, 1, 0; 1981 EE47, 4, 1, 0; 1981 EF48, 5, 1, 0; 1981 EH48, 5, 1, 0; 1981 UK11, 5, 1, 0; 1981 UX22,
5, 1, 0; 1981 UE28, 5, 1, 0; 1981 UL29, 5, 1, 0; 1982 FL1, 9, 2, 551; 1982 JH2, 4, 1, 0; 1982 QY1,
9, 2, 10; 1982 SM2, 5, 1, 0; 1982 SO5, 5, 1, 0; 1982 SJ7, 10, 2, 6; 1982 SG12, 4, 1, 0; 1982 VF5,
5, 1, 0; 1983 BD, 10, 2, 2; 1983 CZ2, 7, 2, 2; 1983 RL, 5, 1, 0; 1983 RZ2, 5, 1, 0; 1983 RL3, 4,
1, 0; 1984 HR, 5, 1, 0; 1984 HH1, 4, 1, 0; 1984 JR, 4, 1, 0; 1984 OG, 10, 2, 439; 1985 FF2, 14,
3, 21; 1985 PL1, 4, 1, 0; 1985 RV2, 9, 2, 6; 1985 RX2, 4, 1, 0; 1985 SV2, 4, 1, 0; 1985 UJ3, 4,
1, 0; 1985 VF1, 4, 1, 0; 1986 AT2, 4, 1, 0; 1986 EL5, 4, 1, 0; 1986 PB, 14, 3, 34; 1986 PY, 9, 2,
481; 1986 QZ, 8, 2, 2; 1986 QC1, 5, 1, 0; 1986 QF1, 5, 1, 0; 1986 QJ1, 16, 4, 479; 1986 RV5, 4,
1, 0; 1986 TR, 9, 2, 10; 1986 VZ, 5, 1, 0; 1987 BR1, 5, 1, 0; 1987 BW1, 4, 1, 0; 1987 BA2, 7, 2,
6; 1987 PM, 15, 3, 408; 1987 RA3, 10, 2, 5; 1987 SD10, 4, 1, 0; 1987 SN12, 8, 2, 2; 1987 UW, 4,
1, 0; 1987 WO1, 5, 1, 0; 1988 BW, 5, 1, 0; 1988 BT3, 10, 2, 522; 1988 CQ2, 5, 1, 0; 1988 CL4,
4, 1, 0; 1988 DF3, 10, 2, 2; 1988 EA2, 8, 2, 3; 1988 FB, 5, 1, 0; 1988 MA, 3, 1, 0; 1988 PK, 9,
2, 5; 1988 RK, 5, 1, 0; 1988 RM3, 4, 1, 0; 1988 RT4, 8, 2, 2; 1988 RC5, 9, 2, 2; 1988 RE5, 10, 2,
2; 1988 RZ5, 5, 1, 0; 1988 RD6, 4, 1, 0; 1988 RG10, 5, 1, 0; 1988 RO10, 10, 2, 9; 1988 RR10, 5,
1, 0; 1988 RY10, 4, 1, 0; 1988 RB11, 5, 1, 0; 1988 RM11, 5, 1, 0; 1988 RN11, 5, 1, 0; 1988 RT12,
5, 1, 0; 1988 SE2, 4, 1, 0; 1988 SP2, 5, 1, 0; 1988 SL3, 5, 1, 0; 1988 TM1, 3, 1, 0; 1988 VA, 12,
3, 22; 1988 VL2, 5, 1, 0; 1988 VT2, 3, 1, 0; 1988 VR3, 5, 1, 0; 1988 XL, 11, 3, 10; 1988 XR, 4,
1, 0; 1989 AR5, 5, 1, 0; 1989 AW5, 9, 2, 2; 1989 AG7, 5, 1, 0; 1989 BZ, 8, 2, 2; 1989 CG1, 5,
1, 0; 1989 CS1, 5, 1, 0; 1989 CX1, 15, 3, 8; 1989 CQ2, 5, 1, 0; 1989 DK, 7, 2, 7; 1989 EE1, 10,
2, 2; 1989 EJ1, 10, 2, 6; 1989 GM2, 5, 1, 0; 1989 RL, 4, 1, 0; 1989 RJ2, 5, 1, 0; 1989 ST1, 5, 1,
0; 1989 SL2, 5, 1, 0; 1989 SV2, 5, 1, 0; 1989 SY2, 5, 1, 0; 1989 SD3, 3, 1, 0; 1989 SR3, 4, 1, 0;
1989 SB4, 10, 2, 2; 1989 SC4, 5, 1, 0; 1989 SQ4, 3, 1, 0; 1989 SU4, 4, 1, 0; 1989 SC8, 8, 2, 2;
1989 TS2, 5, 1, 0; 1989 TW4, 4, 1, 0; 1989 TY10, 8, 2, 6; 1989 TN11, 5, 1, 0; 1989 UM1, 4, 1,
0; 1989 UP1, 10, 2, 2; 1989 VJ, 5, 1, 0; 1989 VD1, 7, 2, 2; 1989 VQ1, 5, 1, 0; 1989 WJ, 5, 1, 0;
1989 WU2, 5, 1, 0; 1989 YV4, 5, 1, 0; 1989 YC5, 4, 1, 0; 1989 YX6, 9, 2, 2; 1990 AE, 13, 3, 30;
1990 BO, 5, 1, 0; 1990 BM1, 9, 2, 2; 1990 BC2, 8, 2, 10; 1990 DV, 9, 2, 28; 1990 DZ1, 8, 2, 2;
1990 EM1, 4, 1, 0; 1990 ES1, 3, 1, 0; 1990 ET2, 9, 2, 29; 1990 FM, 9, 2, 356; 1990 HH1, 10, 2,
9; 1990 HU1, 5, 1, 0; 1990 HW1, 10, 2, 9; 1990 OF, 5, 1, 0; 1990 OE4, 10, 2, 6; 1990 OG4, 10, 2,
10; 1990 OS4, 4, 1, 0; 1990 OB5, 10, 2, 10; 1990 OE5, 5, 1, 0; 1990 QR1, 8, 2, 3; 1990 QS4, 4, 1,
0; 1990 QN5, 5, 1, 0; 1990 QZ5, 8, 2, 9; 1990 QB8, 4, 1, 0; 1990 RK2, 10, 2, 2; 1990 SF1, 8, 2,
6; 1990 SA3, 14, 3, 8; 1990 SQ5, 5, 1, 0; 1990 SA7, 9, 2, 23; 1990 SO7, 5, 1, 0; 1990 SH8, 5, 1,
0; 1990 SR8, 4, 1, 0; 1990 SU15, 10, 1, 0; 1990 TZ1, 4, 1, 0; 1990 TW3, 5, 1, 0; 1990 TE7, 9, 2,

6; 1990 TG11, 4, 1, 0; 1990 TV12, 5, 1, 0; 1990 TB13, 3, 1, 0; 1990 UP1, 5, 1, 0; 1990 UD3, 5, 1,
0; 1990 UL4, 9, 2, 23; 1990 UO4, 4, 1, 0; 1990 VU3, 4, 1, 0; 1990 VL4, 4, 1, 0; 1990 VQ4, 4, 1,
0; 1990 VX4, 5, 1, 0; 1990 VZ5, 5, 1, 0; 1990 VL6, 15, 2, 10; 1990 VX6, 5, 1, 0; 1990 VV8, 9, 2,
8; 1990 VH12, 10, 2, 6; 1990 VR14, 9, 2, 494; 1990 WM, 9, 2, 2; 1990 WK2, 5, 1, 0; 1990 WH4,
4, 1, 0; 1990 WC9, 4, 1, 0; 1990 XN, 5, 1, 0; 1990 XU, 8, 2, 3; 1991 AB2, 8, 2, 6; 1991 BX, 5,
1, 0; 1991 BB3, 4, 1, 0; 1991 CR1, 8, 2, 2; 1991 ED, 3, 1, 0; 1991 EM, 4, 1, 0; 1991 ER, 4, 1,
0; 1991 EY1, 3, 1, 0; 1991 ED2, 8, 2, 3; 1991 EA4, 4, 1, 0; 1991 FD, 5, 1, 0; 1991 FS, 4, 1, 0;
1991 FY, 8, 2, 6; 1991 FC4, 3, 1, 0; 1991 GO1, 4, 1, 0; 1991 GW1, 3, 1, 0; 1991 GE2, 5, 1, 0;
1991 GT2, 10, 2, 10; 1991 GY2, 4, 1, 0; 1991 GU3, 8, 2, 10; 1991 GS5, 5, 1, 0; 1991 GP6, 5, 1, 0;
1991 GL7, 5, 1, 0; 1991 LE2, 14, 2, 2; 1991 NL, 9, 2, 5; 1991 NB1, 5, 1, 0; 1991 NS2, 12, 3, 10;
1991 NU3, 5, 1, 0; 1991 PY2, 4, 1, 0; 1991 PK3, 10, 2, 2; 1991 PD6, 4, 1, 0; 1991 PH10, 4, 1, 0;
1991 PN10, 3, 1, 0; 1991 PE11, 4, 1, 0; 1991 PJ11, 4, 1, 0; 1991 PY14, 4, 1, 0; 1991 PZ14, 4, 1,
0; 1991 RE, 4, 1, 0; 1991 RS, 10, 2, 10; 1991 RA1, 3, 1, 0; 1991 RP1, 5, 1, 0; 1991 RY4, 4, 1, 0;
1991 RA11, 5, 1, 0; 1991 RT14, 5, 1, 0; 1991 RK16, 9, 2, 2; 1991 RQ16, 9, 2, 27; 1991 RE25, 4,
1, 0; 1991 RT26, 10, 2, 10; 1991 RN27, 5, 1, 0; 1991 SO, 3, 1, 0; 1991 SR, 9, 2, 6; 1991 SD1, 3,
1, 0; 1991 SH1, 5, 1, 0; 1991 SR1, 9, 2, 10; 1991 TR1, 4, 1, 0; 1991 TX2, 5, 1, 0; 1991 TD4, 10,
2, 21; 1991 TS6, 4, 1, 0; 1991 UZ1, 5, 1, 0; 1991 UL3, 9, 2, 10; 1991 UM3, 5, 1, 0; 1991 VJ1, 3,
1, 0; 1991 VA3, 10, 2, 10; 1991 VT3, 5, 1, 0; 1991 VU4, 8, 2, 3; 1991 VC6, 10, 2, 61; 1991 WB,
9, 2, 2; 1991 XH, 5, 1, 0; 1991 XE2, 4, 1, 0; 1991 YT, 10, 2, 10; 1991 YU, 13, 3, 418; 1991 YY,
5, 1, 0; 1992 AY, 4, 1, 0; 1992 AM3, 6, 2, 2; 1992 BK2, 5, 1, 0; 1992 CZ1, 5, 1, 0; 1992 CR2, 5,
1, 0; 1992 DY, 5, 1, 0; 1992 DC3, 10, 2, 2; 1992 DK6, 7, 2, 2; 1992 DG7, 5, 1, 0; 1992 DL7, 5, 1,
0; 1992 DV8, 5, 1, 0; 1992 DD10, 5, 1, 0; 1992 EA, 5, 1, 0; 1992 EP, 23, 5, 8; 1992 EV4, 12, 3, 9;
1992 EW5, 5, 1, 0; 1992 EY8, 3, 1, 0; 1992 EL9, 4, 1, 0; 1992 EC10, 5, 1, 0; 1992 EU14, 19, 4,
478; 1992 EB16, 4, 1, 0; 1992 EM17, 4, 1, 0; 1992 EU28, 9, 2, 2; 1992 EZ29, 4, 1, 0; 1992 EG31,
11, 3, 6; 1992 EL35, 5, 1, 0; 1992 FZ, 5, 1, 0; 1992 GP, 9, 2, 8; 1992 GB2, 4, 1, 0; 1992 HG, 5, 1,
0; 1992 HN, 13, 2, 2; 1992 HY6, 12, 2, 2; 1992 JU2, 5, 1, 0; 1992 JF3, 10, 2, 3; 1992 ME, 9, 2,
1; 1992 OO, 8, 2, 6; 1992 OP5, 14, 3, 10; 1992 OJ8, 12, 2, 2; 1992 PA2, 4, 1, 0; 1992 PQ2, 4, 1,
0; 1992 PP6, 15, 2, 3; 1992 QS1, 5, 1, 0; 1992 RU1, 5, 1, 0; 1992 RW2, 3, 1, 0; 1992 RD3, 5, 1,
0; 1992 RA4, 9, 2, 2; 1992 RG4, 5, 1, 0; 1992 RR5, 14, 3, 51; 1992 RL7, 5, 1, 0; 1992 SO, 5, 1,
0; 1992 SJ1, 3, 1, 0; 1992 SC2, 9, 2, 446; 1992 SN2, 8, 2, 2; 1992 ST2, 5, 1, 0; 1992 SG13, 4, 1,
0; 1992 SY14, 5, 1, 0; 1992 SO17, 9, 2, 1; 1992 SU21, 8, 2, 2; 1992 SP26, 4, 1, 0; 1992 US, 5, 1,
0; 1992 UD3, 4, 1, 0; 1992 UN3, 5, 1, 0; 1992 UA6, 5, 1, 0; 1992 UM6, 5, 1, 0; 1992 UU6, 4, 1,
0; 1992 UP8, 4, 1, 0; 1992 VR, 4, 1, 0; 1992 WG2, 14, 3, 30; 1992 WT3, 3, 1, 0; 1992 WZ3, 5, 1,
0; 1992 WD8, 5, 1, 0; 1992 YD, 4, 1, 0; 1992 YY, 5, 1, 0; 1992 YE4, 4, 1, 0; 1993 AJ, 10, 2, 6;
1993 BN, 3, 1, 0; 1993 BX2, 3, 1, 0; 1993 BY2, 5, 1, 0; 1993 BR3, 5, 1, 0; 1993 BM5, 9, 2, 29;
1993 CA1, 3, 1, 0; 1993 DJ, 14, 3, 10; 1993 DV, 4, 1, 0; 1993 DE1, 4, 1, 0; 1993 EM, 15, 3, 10;
1993 FO8, 4, 1, 0; 1993 FB9, 5, 1, 0; 1993 FC9, 4, 1, 0; 1993 FY12, 9, 2, 10; 1993 FA13, 9, 2, 2;
1993 FF18, 4, 1, 0; 1993 FF21, 3, 1, 0; 1993 FO22, 5, 1, 0; 1993 FJ23, 4, 1, 0; 1993 FQ24, 5, 1, 0;
1993 FU25, 19, 3, 471; 1993 FS29, 4, 1, 0; 1993 FO36, 5, 1, 0; 1993 FR36, 5, 1, 0; 1993 FM40, 4,
1, 0; 1993 FB44, 4, 1, 0; 1993 FF76, 6, 2, 2; 1993 FE78, 5, 1, 0; 1993 FF82, 5, 1, 0; 1993 GL, 8,
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2, 2; 1998 HD95, 8, 2, 2; 1998 HN95, 10, 2, 9; 1998 HH97, 5, 1, 0; 1998 HN98, 4, 1, 0; 1998 HT98,
5, 1, 0; 1998 HD99, 7, 2, 2; 1998 HJ100, 5, 1, 0; 1998 HM100, 8, 2, 2; 1998 HS100, 14, 2, 2;
1998 HJ103, 9, 2, 52; 1998 HN107, 5, 1, 0; 1998 HB115, 5, 1, 0; 1998 HJ115, 3, 1, 0; 1998 HN115,
4, 1, 0; 1998 HR115, 8, 2, 10; 1998 HO116, 10, 2, 28; 1998 HW118, 4, 1, 0; 1998 HC120, 4, 1, 0;
1998 HE121, 10, 2, 2; 1998 HV121, 5, 1, 0; 1998 HC122, 4, 1, 0; 1998 HV122, 5, 1, 0; 1998 HU123,
5, 1, 0; 1998 HA124, 9, 2, 2; 1998 HZ127, 3, 1, 0; 1998 HA133, 5, 1, 0; 1998 HV136, 5, 1, 0;
1998 HS137, 10, 2, 4; 1998 HY139, 10, 2, 4; 1998 HC146, 5, 1, 0; 1998 HM146, 8, 2, 3; 1998 HD148,
10, 2, 10; 1998 HF148, 8, 2, 3; 1998 HR150, 8, 2, 9; 1998 JA, 3, 1, 0; 1998 JW, 4, 1, 0; 1998 JM1,
4, 1, 0; 1998 JO1, 3, 1, 0; 1998 JV1, 8, 2, 3; 1998 JC4, 5, 1, 0; 1998 KA, 5, 1, 0; 1998 KW3, 7, 2,
10; 1998 KX3, 10, 2, 2; 1998 KO6, 5, 1, 0; 1998 KW7, 5, 1, 0; 1998 KD22, 3, 1, 0; 1998 KT28, 5, 1,
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0; 1998 KE30, 5, 1, 0; 1998 KL37, 5, 1, 0; 1998 KG38, 5, 1, 0; 1998 KW46, 5, 1, 0; 1998 KZ46, 10,
2, 1; 1998 KV47, 4, 1, 0; 1998 KX48, 4, 1, 0; 1998 KD50, 9, 2, 10; 1998 KU51, 4, 1, 0; 1998 KJ52,
8, 2, 10; 1998 KK54, 4, 1, 0; 1998 KA55, 4, 1, 0; 1998 KM55, 5, 1, 0; 1998 KN56, 5, 1, 0; 1998 LU,
5, 1, 0; 1998 LB3, 5, 1, 0; 1998 MQ11, 5, 1, 0; 1998 MO44, 8, 2, 2; 1998 OG6, 5, 1, 0; 1998 PO1, 4,
1, 0; 1998 QY1, 5, 1, 0; 1998 QN7, 4, 1, 0; 1998 QS52, 9, 2, 9; 1998 QO104, 4, 1, 0; 1998 RK53, 4,
1, 0; 1998 SK12, 5, 1, 0; 1998 SV26, 8, 2, 2; 1998 SP141, 4, 1, 0; 1998 TC, 4, 1, 0; 1998 TL32, 4, 1,
0; 1998 VV32, 5, 1, 0; 1998 WB6, 9, 2, 157; 1998 WM7, 5, 1, 0; 1998 WX9, 9, 2, 377; 1998 WS16,
8, 2, 26; 1998 WP19, 5, 1, 0; 1998 WT19, 5, 1, 0; 1998 WV19, 5, 1, 0; 1998 WT23, 4, 1, 0;
1998 WU23, 20, 4, 15; 1998 WW23, 5, 1, 0; 1998 WE24, 5, 1, 0; 1998 XF, 4, 1, 0; 1998 XW16, 20,
4, 8; 1998 XR75, 5, 1, 0; 1998 XN96, 14, 3, 446; 1998 YE, 5, 1, 0; 1998 YD5, 5, 1, 0; 1998 YP11,
20, 4, 31; 1998 YL25, 5, 1, 0; 1998 YL27, 9, 2, 445; 1998 YR27, 4, 1, 0; 1998 YF30, 22, 5, 115;
1999 AR, 9, 2, 29; 1999 AW, 5, 1, 0; 1999 AQ2, 3, 1, 0; 1999 AK3, 4, 1, 0; 1999 AV4, 10, 2, 55;
1999 AH5, 5, 1, 0; 1999 AJ5, 5, 1, 0; 1999 AL5, 5, 1, 0; 1999 AP5, 4, 1, 0; 1999 AY7, 15, 3, 55;
1999 AA8, 5, 1, 0; 1999 AH18, 9, 2, 55; 1999 AZ22, 22, 5, 419; 1999 AR23, 10, 2, 26; 1999 AR34,
14, 3, 419; 1999 BZ, 4, 1, 0; 1999 BX2, 4, 1, 0; 1999 BZ2, 9, 2, 417; 1999 BA3, 5, 1, 0; 1999 BR3, 5,
1, 0; 1999 BE5, 8, 2, 28; 1999 BO5, 9, 2, 29; 1999 BT6, 4, 1, 0; 1999 BO9, 20, 4, 391; 1999 BC11,
4, 1, 0; 1999 BM12, 9, 2, 29; 1999 BA14, 18, 4, 8; 1999 BP15, 10, 2, 29; 1999 BM25, 3, 1, 0;
1999 BP25, 5, 1, 0; 1999 BT25, 9, 2, 30; 1999 BY25, 5, 1, 0; 1999 CW, 5, 1, 0; 1999 CZ2, 28, 6,
392; 1999 CA3, 13, 3, 26; 1999 CC5, 5, 1, 0; 1999 CH5, 5, 1, 0; 1999 CU5, 4, 1, 0; 1999 CZ5, 10,
2, 29; 1999 CN8, 5, 1, 0; 1999 CZ8, 5, 1, 0; 1999 CE14, 5, 1, 0; 1999 CG17, 4, 1, 0; 1999 CS18,
10, 2, 29; 1999 CC19, 4, 1, 0; 1999 CO24, 23, 4, 447; 1999 CY25, 13, 3, 439; 1999 CT30, 4, 1, 0;
1999 CR35, 5, 1, 0; 1999 CE47, 5, 1, 0; 1999 CV48, 8, 2, 393; 1999 CJ50, 10, 2, 26; 1999 CQ51,
4, 1, 0; 1999 CT54, 20, 5, 425; 1999 CX54, 10, 2, 26; 1999 CE62, 4, 1, 0; 1999 CX65, 13, 3, 8;
1999 CE67, 5, 1, 0; 1999 CJ67, 9, 2, 28; 1999 CW67, 9, 2, 54; 1999 CL69, 5, 1, 0; 1999 CB81,
5, 1, 0; 1999 CO84, 5, 1, 0; 1999 CB90, 5, 1, 0; 1999 CO116, 9, 2, 6; 1999 CN117, 10, 2, 415;
1999 DP1, 13, 2, 28; 1999 DF2, 5, 1, 0; 1999 DK2, 10, 2, 387; 1999 DS2, 9, 2, 20; 1999 DV3, 9,
2, 78; 1999 DY6, 5, 1, 0; 1999 DZ6, 5, 1, 0; 1999 EK3, 10, 2, 65; 1999 EQ4, 4, 1, 0; 1999 EJ5, 5,
1, 0; 1999 EE11, 5, 1, 0; 1999 EF12, 10, 2, 4; 1999 EN12, 8, 2, 4; 1999 FK, 14, 3, 6; 1999 FZ2, 5,
1, 0; 1999 FQ3, 10, 2, 34; 1999 FL6, 8, 2, 8; 1999 FR7, 10, 2, 31; 1999 FS7, 4, 1, 0; 1999 FK9,
5, 1, 0; 1999 FL9, 3, 1, 0; 1999 FD10, 28, 6, 420; 1999 FM10, 4, 1, 0; 1999 FQ14, 24, 5, 15;
1999 FK19, 5, 1, 0; 1999 FO19, 5, 1, 0; 1999 FN21, 5, 1, 0; 1999 FY24, 9, 2, 4; 1999 FA25, 10, 2, 4;
1999 FB25, 10, 2, 4; 1999 FC25, 9, 2, 4; 1999 FG25, 13, 3, 4; 1999 FJ25, 8, 2, 4; 1999 FK25, 9, 2, 4;
1999 FM25, 9, 2, 4; 1999 FS26, 8, 2, 4; 1999 FT26, 10, 2, 4; 1999 FV26, 5, 1, 0; 1999 FW26, 9, 2,
4; 1999 FA27, 10, 2, 4; 1999 FD27, 9, 2, 4; 1999 FF27, 10, 2, 4; 1999 FJ27, 9, 2, 8; 1999 FO27, 10,
2, 4; 1999 FR27, 10, 2, 4; 1999 FU28, 9, 2, 8; 1999 FH29, 10, 2, 4; 1999 FJ29, 9, 2, 4; 1999 FM29,
9, 2, 4; 1999 FP29, 10, 2, 4; 1999 FT29, 10, 2, 4; 1999 FU29, 14, 3, 57; 1999 FX29, 9, 2, 4;
1999 FB30, 9, 2, 529; 1999 FG30, 18, 4, 8; 1999 FH30, 5, 1, 0; 1999 FM30, 14, 3, 9; 1999 FB31, 4,
1, 0; 1999 FH31, 10, 2, 4; 1999 FN31, 5, 1, 0; 1999 FP31, 5, 1, 0; 1999 FG32, 10, 2, 4; 1999 FM32,
8, 2, 4; 1999 FO32, 9, 2, 4; 1999 FQ32, 17, 4, 8; 1999 FJ33, 9, 2, 4; 1999 FR33, 8, 2, 4; 1999 FX33,
7, 2, 4; 1999 FZ33, 10, 2, 4; 1999 FD34, 4, 1, 0; 1999 FJ34, 8, 2, 4; 1999 FM34, 9, 2, 4; 1999 FU34,
5, 1, 0; 1999 FV34, 5, 1, 0; 1999 FW34, 8, 2, 4; 1999 FX34, 9, 2, 4; 1999 FY34, 10, 2, 4; 1999 FA55,
5, 1, 0; 1999 FQ58, 5, 1, 0; 1999 GZ3, 5, 1, 0; 1999 GO4, 5, 1, 0; 1999 GS4, 4, 1, 0; 1999 GT4,
5, 1, 0; 1999 GN5, 5, 1, 0; 1999 GW5, 4, 1, 0; 1999 GW6, 5, 1, 0; 1999 GO8, 4, 1, 0; 1999 GW8,
4, 1, 0; 1999 GO12, 4, 1, 0; 1999 GF14, 5, 1, 0; 1999 GO16, 20, 4, 524; 1999 GB17, 5, 1, 0;
1999 GQ17, 4, 1, 0; 1999 GD18, 4, 1, 0; 1999 GG18, 5, 1, 0; 1999 GP18, 4, 1, 0; 1999 GU18, 4, 1,
0; 1999 GB19, 4, 1, 0; 1999 GG19, 4, 1, 0; 1999 GO19, 5, 1, 0; 1999 GQ19, 5, 1, 0; 1999 GY19, 4, 1,
0; 1999 GL20, 24, 5, 8; 1999 GN20, 5, 1, 0; 1999 GS20, 5, 1, 0; 1999 GO21, 4, 1, 0; 1999 GQ21, 5,
1, 0; 1999 GZ21, 20, 3, 6; 1999 GH22, 4, 1, 0; 1999 GS23, 4, 1, 0; 1999 GD24, 5, 1, 0; 1999 GR24,
5, 1, 0; 1999 GS24, 5, 1, 0; 1999 GT24, 4, 1, 0; 1999 GF25, 4, 1, 0; 1999 GG25, 4, 1, 0; 1999 GA26,
5, 1, 0; 1999 GA27, 5, 1, 0; 1999 GB27, 9, 2, 526; 1999 GD28, 5, 1, 0; 1999 GZ29, 5, 1, 0;
1999 GF31, 5, 1, 0; 1999 GG31, 7, 2, 26; 1999 GL32, 5, 1, 0; 1999 GX33, 5, 1, 0; 1999 GA34, 4, 1,
0; 1999 GD34, 5, 1, 0; 1999 GG34, 10, 2, 1; 1999 GK34, 5, 1, 0; 1999 GW34, 5, 1, 0; 1999 GK36,
4, 1, 0; 1999 GQ36, 10, 2, 31; 1999 GA37 ∗, 10, 2, 6; 1999 GB37 ∗, 9, 2, 6; 1999 GC37 ∗, 8,
2, 6; 1999 GD37 ∗, 8, 2, 6; 1999 GE37 ∗, 10, 2, 6; 1999 GF37 ∗, 8, 2, 4; 1999 GG37 ∗, 9, 2, 4;
1999 GH37 ∗, 8, 2, 4; 1999 GJ37 ∗, 8, 2, 4; 1999 GK37 ∗, 8, 2, 4; 1999 GL37 ∗, 8, 2, 4; 1999 GM37 ∗,
7, 2, 4; 1999 GN37 ∗, 10, 2, 4; 1999 GO37 ∗, 8, 2, 4; 1999 GP37 ∗, 9, 2, 4; 1999 GQ37 ∗, 8, 2, 4;
1999 GR37 ∗, 9, 2, 4; 1999 GS37 ∗, 8, 2, 4; 1999 GT37 ∗, 9, 2, 4; 1999 GU37 ∗, 7, 2, 4; 1999 GV37 ∗,
8, 2, 4; 1999 GW37 ∗, 9, 2, 4; 1999 GX37 ∗, 9, 2, 4; 1999 GY37 ∗, 8, 2, 4; 1999 GZ37 ∗, 9, 2,
4; 1999 GA38 ∗, 15, 3, 56; 1999 GB38 ∗, 8, 2, 4; 1999 GC38 ∗, 8, 2, 4; 1999 GD38 ∗, 10, 2,
4; 1999 GE38 ∗, 10, 2, 4; 1999 GF38 ∗, 10, 2, 4; 1999 GG38 ∗, 9, 2, 4; 1999 GH38 ∗, 10, 2, 4;
1999 GJ38 ∗, 8, 2, 4; 1999 GK38 ∗, 9, 2, 4; 1999 GL38 ∗, 9, 2, 4; 1999 GM38 ∗, 8, 2, 4; 1999 GN38 ∗,
10, 2, 4; 1999 GO38 ∗, 9, 2, 4; 1999 GP38 ∗, 8, 2, 4; 1999 GQ38 ∗, 10, 2, 4; 1999 GR38 ∗, 9,
2, 4; 1999 GS38 ∗, 9, 2, 4; 1999 GT38 ∗, 10, 2, 4; 1999 GU38 ∗, 10, 2, 4; 1999 GV38 ∗, 8,
2, 4; 1999 GW38 ∗, 10, 2, 4; 1999 GX38 ∗, 10, 2, 4; 1999 GY38 ∗, 8, 2, 4; 1999 GZ38 ∗, 10,
2, 4; 1999 GA39 ∗, 10, 2, 4; 1999 GB39 ∗, 7, 2, 4; 1999 GC39 ∗, 9, 2, 4; 1999 GD39 ∗, 9, 2, 4;
1999 GE39 ∗, 9, 2, 4; 1999 GF39 ∗, 8, 2, 4; 1999 GG39 ∗, 9, 2, 4; 1999 GH39 ∗, 10, 2, 4; 1999 GJ39 ∗,
8, 2, 4; 1999 GK39 ∗, 9, 2, 4; 1999 GL39 ∗, 9, 2, 4; 1999 GM39 ∗, 7, 2, 4; 1999 GN39 ∗, 10, 2, 4;
1999 GO39 ∗, 9, 2, 4; 1999 GP39 ∗, 9, 2, 4; 1999 GQ39 ∗, 8, 2, 4; 1999 GR39 ∗, 8, 2, 4; 1999 GS39 ∗,

8, 2, 4; 1999 GT39 ∗, 10, 2, 4; 1999 GU39 ∗, 9, 2, 4; 1999 GV39 ∗, 9, 2, 4; 1999 GW39 ∗, 9, 2,
4; 1999 GX39 ∗, 9, 2, 4; 1999 GY39 ∗, 10, 2, 4; 1999 GZ39 ∗, 7, 2, 4; 1999 GA40 ∗, 10, 2, 4;
1999 GB40 ∗, 8, 2, 4; 1999 GC40 ∗, 8, 2, 4; 1999 GD40 ∗, 9, 2, 4; 1999 GE40 ∗, 9, 2, 4; 1999 GF40 ∗,
9, 2, 4; 1999 GG40 ∗, 9, 2, 4; 1999 GH40 ∗, 9, 2, 4; 1999 GJ40 ∗, 8, 2, 4; 1999 GK40 ∗, 9, 2,
4; 1999 GL40 ∗, 10, 2, 4; 1999 GM40 ∗, 9, 2, 4; 1999 GN40 ∗, 7, 2, 4; 1999 GO40 ∗, 9, 2,
4; 1999 GP40 ∗, 10, 2, 4; 1999 GQ40 ∗, 10, 2, 4; 1999 GR40 ∗, 9, 2, 4; 1999 GS40 ∗, 9, 2, 4;
1999 GT40 ∗, 9, 2, 4; 1999 GU40 ∗, 8, 2, 4; 1999 GV40 ∗, 9, 2, 4; 1999 GW40 ∗, 8, 2, 4; 1999 GX40 ∗,
10, 2, 4; 1999 GY40 ∗, 10, 2, 4; 1999 GZ40 ∗, 8, 2, 4; 1999 GA41 ∗, 8, 2, 4; 1999 GB41 ∗, 9,
2, 4; 1999 GC41 ∗, 10, 2, 4; 1999 GD41 ∗, 9, 2, 4; 1999 GE41 ∗, 18, 4, 57; 1999 GF41 ∗, 7,
2, 4; 1999 GG41 ∗, 10, 2, 4; 1999 GH41 ∗, 10, 2, 4; 1999 GJ41 ∗, 10, 2, 4; 1999 GK41 ∗, 9,
2, 4; 1999 GL41 ∗, 10, 2, 4; 1999 GM41 ∗, 7, 2, 4; 1999 GN41 ∗, 9, 2, 4; 1999 GO41 ∗, 9,
2, 4; 1999 GP41 ∗, 7, 2, 4; 1999 GQ41 ∗, 9, 2, 4; 1999 GR41 ∗, 9, 2, 4; 1999 GS41 ∗, 10, 2,
4; 1999 GT41 ∗, 9, 2, 4; 1999 GU41 ∗, 9, 2, 4; 1999 GV41 ∗, 7, 2, 4; 1999 GW41 ∗, 8, 2, 4;
1999 GX41 ∗, 10, 2, 4; 1999 GY41 ∗, 15, 3, 31; 1999 GZ41 ∗, 10, 2, 4; 1999 GA42 ∗, 10, 2, 4;
1999 GB42 ∗, 9, 2, 4; 1999 GC42 ∗, 8, 2, 4; 1999 GD42 ∗, 9, 2, 4; 1999 GE42 ∗, 9, 2, 4; 1999 GF42 ∗,
10, 2, 4; 1999 GG42 ∗, 10, 2, 4; 1999 GH42 ∗, 9, 2, 4; 1999 GJ42 ∗, 9, 2, 4; 1999 GK42 ∗, 8, 2,
4; 1999 GL42 ∗, 10, 2, 4; 1999 GM42 ∗, 9, 2, 4; 1999 GN42 ∗, 8, 2, 4; 1999 GO42 ∗, 10, 2, 4;
1999 GP42 ∗, 9, 2, 4; 1999 GQ42 ∗, 9, 2, 4; 1999 GR42 ∗, 9, 2, 4; 1999 GS42 ∗, 8, 2, 4; 1999 GT42 ∗,
9, 2, 4; 1999 GU42 ∗, 9, 2, 4; 1999 GV42 ∗, 10, 2, 4; 1999 GW42 ∗, 8, 2, 4; 1999 GX42 ∗, 10,
2, 4; 1999 GY42 ∗, 9, 2, 4; 1999 GZ42 ∗, 10, 2, 4; 1999 GA43 ∗, 9, 2, 4; 1999 GB43 ∗, 8, 2, 4;
1999 GC43 ∗, 6, 2, 4; 1999 GD43 ∗, 8, 2, 4; 1999 GE43 ∗, 7, 2, 4; 1999 GF43 ∗, 7, 2, 4; 1999 GG43 ∗,
7, 2, 4; 1999 GH43 ∗, 6, 2, 4; 1999 GJ43 ∗, 7, 2, 4; 1999 GK43 ∗, 7, 2, 4; 1999 GL43 ∗, 13, 2,
4; 1999 GM43 ∗, 10, 2, 4; 1999 GN43 ∗, 10, 2, 4; 1999 GO43 ∗, 7, 2, 4; 1999 GP43 ∗, 10, 2, 4;
1999 GQ43 ∗, 8, 2, 4; 1999 GR43 ∗, 9, 2, 4; 1999 GS43 ∗, 9, 2, 4; 1999 GT43 ∗, 7, 2, 4; 1999 GU43 ∗,
9, 2, 4; 1999 GV43 ∗, 9, 2, 4; 1999 GW43 ∗, 10, 2, 4; 1999 GX43 ∗, 10, 2, 4; 1999 GY43 ∗, 10, 2, 4;
1999 GZ43 ∗, 7, 2, 4; 1999 GA44 ∗, 9, 2, 4; 1999 GB44 ∗, 7, 2, 4; 1999 GC44 ∗, 9, 2, 4; 1999 GD44 ∗,
10, 2, 4; 1999 GE44 ∗, 9, 2, 4; 1999 GF44 ∗, 8, 2, 4; 1999 GG44 ∗, 10, 2, 4; 1999 GH44 ∗, 9,
2, 4; 1999 GJ44 ∗, 10, 2, 4; 1999 GK44 ∗, 8, 2, 4; 1999 GL44 ∗, 10, 2, 4; 1999 GM44 ∗, 10,
2, 4; 1999 GN44 ∗, 9, 2, 4; 1999 GO44 ∗, 9, 2, 4; 1999 GP44 ∗, 9, 2, 4; 1999 GQ44 ∗, 10, 2,
4; 1999 GR44 ∗, 10, 2, 4; 1999 GS44 ∗, 10, 2, 4; 1999 GT44 ∗, 8, 2, 4; 1999 GU44 ∗, 10, 2,
4; 1999 GV44 ∗, 9, 2, 4; 1999 GW44 ∗, 8, 2, 4; 1999 GX44 ∗, 10, 2, 4; 1999 GY44 ∗, 13, 3, 30;
1999 GZ44 ∗, 7, 2, 4; 1999 GA45 ∗, 8, 2, 4; 1999 GB45 ∗, 7, 2, 4; 1999 GC45 ∗, 7, 2, 4; 1999 GD45 ∗,
9, 2, 4; 1999 GE45 ∗, 9, 2, 4; 1999 GF45 ∗, 9, 2, 4; 1999 GG45 ∗, 10, 2, 4; 1999 GH45 ∗, 10,
2, 4; 1999 GJ45 ∗, 9, 2, 4; 1999 GK45 ∗, 10, 2, 4; 1999 GL45 ∗, 8, 2, 4; 1999 GM45 ∗, 9,
2, 4; 1999 GN45 ∗, 9, 2, 4; 1999 GO45 ∗, 9, 2, 4; 1999 GP45 ∗, 10, 2, 4; 1999 GQ45 ∗, 8, 2, 4;
1999 GR45 ∗, 8, 2, 4; 1999 GS45 ∗, 8, 2, 4; 1999 GT45 ∗, 8, 2, 4; 1999 GU45 ∗, 9, 2, 4; 1999 GV45 ∗,
9, 2, 4; 1999 GW45 ∗, 7, 2, 4; 1999 GX45 ∗, 8, 2, 4; 1999 GY45 ∗, 10, 2, 4; 1999 GZ45 ∗, 9, 2,
4; 1999 GA46 ∗, 10, 2, 4; 1999 GB46 ∗, 10, 2, 4; 1999 GC46 ∗, 9, 2, 4; 1999 GD46 ∗, 10, 2, 4;
1999 GE46 ∗, 8, 2, 4; 1999 GF46 ∗, 9, 2, 4; 1999 GG46 ∗, 9, 2, 4; 1999 GH46 ∗, 8, 2, 4; 1999 GJ46 ∗,
12, 3, 30; 1999 GK46 ∗, 9, 2, 4; 1999 GL46 ∗, 7, 2, 4; 1999 GM46 ∗, 8, 2, 4; 1999 GN46 ∗, 7,
2, 4; 1999 GO46 ∗, 9, 2, 4; 1999 GP46 ∗, 9, 2, 4; 1999 GQ46 ∗, 9, 2, 4; 1999 GR46 ∗, 8, 2, 4;
1999 HF, 20, 3, 80; 1999 HL, 4, 1, 0; 1999 HS, 10, 2, 530; 1999 HW, 5, 1, 0; 1999 HG1, 5, 1, 0;
1999 HX1, 4, 1, 0; 1999 HD2, 4, 1, 0; 1999 HG2, 5, 1, 0; 1999 HJ2, 5, 1, 0; 1999 HO2, 10, 2, 8;
1999 HX2, 14, 3, 22; 1999 HY2, 5, 1, 0; 1999 HD3, 9, 2, 8; 1999 HW3, 5, 1, 0; 1999 HO4, 4, 1, 0;
1999 HJ5, 5, 1, 0; 1999 HW6, 5, 1, 0; 1999 HP7, 5, 1, 0; 1999 HS7, 4, 1, 0; 1999 HA8, 18, 4, 10;
1999 HN8, 10, 2, 33; 1999 HS9, 14, 3, 7; 1999 HQ11, 5, 1, 0; 1999 HF12 ∗, 7, 2, 2; 1999 JG1, 20,
4, 8; 1999 JF2, 13, 3, 31; 1999 JP2, 10, 2, 4; 1999 JH3, 5, 1, 0; 1999 JB4, 23, 5, 51; 1999 JD4,
10, 2, 21; 1999 JQ4, 5, 1, 0; 1999 JR4, 4, 1, 0; 1999 JS4, 5, 1, 0; 1999 JN5, 5, 1, 0; 1999 JE6, 3,
1, 0; 1999 JG6, 5, 1, 0; 1999 JN6, 4, 1, 0; 1999 JY6, 5, 1, 0; 1999 JM8, 5, 1, 0; 1999 JV8, 5, 1, 0;
1999 JT9, 9, 2, 4; 1999 JV10, 15, 3, 4; 1999 JU11, 4, 1, 0; 1999 JD12, 23, 5, 90; 1999 JE12, 3, 1,
0; 1999 JK12, 5, 1, 0; 1999 JR12, 5, 1, 0; 1999 JZ13, 5, 1, 0; 1999 JG14, 5, 1, 0; 1999 JV14, 9, 2,
27; 1999 JQ15, 5, 1, 0; 1999 JV15, 9, 2, 32; 1999 JU16, 5, 1, 0; 1999 JR17, 5, 1, 0; 1999 JU17, 5,
1, 0; 1999 JX17, 4, 1, 0; 1999 JA18, 5, 1, 0; 1999 JB18, 5, 1, 0; 1999 JF18, 10, 2, 29; 1999 JH18,
14, 3, 528; 1999 JP18, 10, 2, 532; 1999 JW18, 10, 2, 33; 1999 JC19, 4, 1, 0; 1999 JE19, 10, 2, 33;
1999 JF19, 10, 2, 33; 1999 JH19, 10, 2, 34; 1999 JL19, 10, 2, 34; 1999 JM19, 5, 1, 0; 1999 JP19, 5,
1, 0; 1999 JY19, 5, 1, 0; 1999 JD20, 5, 1, 0; 1999 JN20, 4, 1, 0; 1999 JP20, 14, 3, 8; 1999 JU20, 5,
1, 0; 1999 JV20, 5, 1, 0; 1999 JH21, 10, 2, 33; 1999 JJ21, 10, 2, 1; 1999 JM21, 5, 1, 0; 1999 JO21,
4, 1, 0; 1999 JY21, 10, 2, 34; 1999 JA22, 8, 2, 33; 1999 JC22, 9, 2, 34; 1999 JD22, 10, 2, 33;
1999 JF22, 5, 1, 0; 1999 JH22, 5, 1, 0; 1999 JN22, 8, 2, 34; 1999 JP22, 5, 1, 0; 1999 JQ22, 8, 2, 34;
1999 JT22, 3, 1, 0; 1999 JD23, 4, 1, 0; 1999 JE23, 10, 2, 33; 1999 JK23, 10, 2, 36; 1999 JU23, 5, 1,
0; 1999 JB24, 9, 2, 34; 1999 JD24, 4, 1, 0; 1999 JM24, 5, 1, 0; 1999 JO24, 5, 1, 0; 1999 JT24, 9, 2,
33; 1999 JV24, 4, 1, 0; 1999 JD25, 14, 3, 55; 1999 JF25, 4, 1, 0; 1999 JG25, 5, 1, 0; 1999 JM25, 5,
1, 0; 1999 JP25, 5, 1, 0; 1999 JQ25, 4, 1, 0; 1999 JA26, 8, 2, 34; 1999 JM26, 5, 1, 0; 1999 JN26, 10,
2, 3; 1999 JO26, 5, 1, 0; 1999 JP26, 5, 1, 0; 1999 JS26, 9, 2, 36; 1999 JV26, 4, 1, 0; 1999 JW26, 5,
1, 0; 1999 JS27, 5, 1, 0; 1999 JT27, 4, 1, 0; 1999 JE28, 9, 2, 37; 1999 JL28, 4, 1, 0; 1999 JR28, 5,
1, 0; 1999 JW28, 4, 1, 0; 1999 JD29, 10, 2, 1; 1999 JL29, 5, 1, 0; 1999 JM29, 10, 2, 22; 1999 JO29,
4, 1, 0; 1999 JR29, 8, 2, 36; 1999 JT29, 4, 1, 0; 1999 JF30, 10, 2, 27; 1999 JM30, 15, 3, 530;
1999 JD31, 4, 1, 0; 1999 JE31, 5, 1, 0; 1999 JL31, 4, 1, 0; 1999 JR31, 5, 1, 0; 1999 JF32, 8, 2, 36;
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1999 JH32, 10, 2, 36; 1999 JJ32, 4, 1, 0; 1999 JK32, 8, 2, 530; 1999 JN32, 15, 3, 63; 1999 JO32, 14,
3, 63; 1999 JV32, 5, 1, 0; 1999 JD33, 5, 1, 0; 1999 JG33, 5, 1, 0; 1999 JN33, 4, 1, 0; 1999 JW33,
10, 2, 55; 1999 JO34, 9, 2, 22; 1999 JQ34, 10, 2, 22; 1999 JS34, 5, 1, 0; 1999 JT34, 14, 3, 55;
1999 JU34, 5, 1, 0; 1999 JW34, 14, 3, 55; 1999 JX34, 5, 1, 0; 1999 JE35, 9, 2, 34; 1999 JF35, 5,
1, 0; 1999 JB36, 4, 1, 0; 1999 JG36, 5, 1, 0; 1999 JJ36, 5, 1, 0; 1999 JK36, 5, 1, 0; 1999 JU36, 4,
1, 0; 1999 JV36, 5, 1, 0; 1999 JX36, 4, 1, 0; 1999 JY36, 4, 1, 0; 1999 JB37, 8, 2, 21; 1999 JC37,
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8, 2, 3; 1999 NL8 ∗, 8, 2, 3; 1999 NM8 ∗, 11, 3, 10; 1999 NN8 ∗, 14, 3, 10; 1999 NO8 ∗, 14, 3, 10;
1999 NP8 ∗, 8, 2, 3; 1999 NQ8 ∗, 8, 2, 3; 1999 NR8 ∗, 8, 2, 3; 1999 NS8 ∗, 8, 2, 3; 1999 NT8 ∗, 8, 2,
3; 1999 NU8 ∗, 8, 2, 3; 1999 NV8 ∗, 8, 2, 3; 1999 NW8 ∗, 8, 2, 3; 1999 NX8 ∗, 8, 2, 3; 1999 NY8 ∗,
8, 2, 3; 1999 NZ8 ∗, 7, 2, 3; 1999 NA9 ∗, 8, 2, 3; 1999 NB9 ∗, 8, 2, 3; 1999 NC9 ∗, 8, 2, 3;
1999 ND9 ∗, 8, 2, 3; 1999 NE9 ∗, 8, 2, 3; 1999 NF9 ∗, 8, 2, 3; 1999 NG9 ∗, 8, 2, 3; 1999 NH9 ∗,
8, 2, 3; 1999 NJ9 ∗, 8, 2, 3; 1999 NK9 ∗, 8, 2, 3; 1999 NL9 ∗, 8, 2, 3; 1999 NM9 ∗, 8, 2, 3;
1999 NN9 ∗, 8, 2, 3; 1999 NO9 ∗, 8, 2, 3; 1999 NP9 ∗, 8, 2, 3; 1999 NQ9 ∗, 8, 2, 3; 1999 NR9 ∗,
11, 3, 10; 1999 NS9 ∗, 8, 2, 3; 1999 NT9 ∗, 8, 2, 3; 1999 NU9 ∗, 8, 2, 3; 1999 NV9 ∗, 8, 2, 3;
1999 NW9 ∗, 8, 2, 3; 1999 NX9 ∗, 8, 2, 3; 1999 NY9 ∗, 8, 2, 3; 1999 NZ9 ∗, 8, 2, 3; 1999 NA10 ∗,
8, 2, 3; 1999 NB10 ∗, 8, 2, 3; 1999 NC10 ∗, 8, 2, 3; 1999 ND10 ∗, 8, 2, 3; 1999 NE10 ∗, 8, 2, 3;
1999 NF10 ∗, 7, 2, 3; 1999 NG10 ∗, 8, 2, 3; 1999 NH10 ∗, 8, 2, 3; 1999 NJ10 ∗, 8, 2, 3; 1999 NK10 ∗,
8, 2, 3; 1999 NL10 ∗, 8, 2, 3; 1999 NM10 ∗, 8, 2, 3; 1999 NN10 ∗, 8, 2, 3; 1999 NO10 ∗, 8, 2, 3;
1999 NP10 ∗, 8, 2, 3; 1999 NQ10 ∗, 8, 2, 3; 1999 NR10 ∗, 8, 2, 3; 1999 NS10 ∗, 7, 2, 3; 1999 NT10 ∗,
8, 2, 3; 1999 NU10 ∗, 8, 2, 3; 1999 NV10 ∗, 8, 2, 3; 1999 NW10 ∗, 7, 2, 3; 1999 NX10 ∗, 8, 2, 3;
1999 NY10 ∗, 8, 2, 3; 1999 NZ10 ∗, 8, 2, 3; 1999 NA11 ∗, 8, 2, 3; 1999 NB11 ∗, 8, 2, 3; 1999 NC11 ∗,
8, 2, 3; 1999 ND11 ∗, 7, 2, 3; 1999 NE11 ∗, 8, 2, 3; 1999 NF11 ∗, 8, 2, 3; 1999 NG11 ∗, 8, 2, 3;
1999 NH11 ∗, 8, 2, 3; 1999 NJ11 ∗, 8, 2, 3; 1999 NK11 ∗, 8, 2, 3; 1999 NL11 ∗, 8, 2, 3; 1999 NM11 ∗,
8, 2, 3; 1999 NN11 ∗, 8, 2, 3; 1999 NO11 ∗, 7, 2, 3; 1999 NP11 ∗, 8, 2, 3; 1999 NQ11 ∗, 8, 2,
3; 1999 NR11 ∗, 12, 3, 10; 1999 NS11 ∗, 9, 2, 3; 1999 NT11 ∗, 8, 2, 3; 1999 NU11 ∗, 7, 2,
3; 1999 NV11 ∗, 8, 2, 3; 1999 NW11 ∗, 8, 2, 3; 1999 NX11 ∗, 8, 2, 3; 1999 NY11 ∗, 7, 2, 3;
1999 NZ11 ∗, 7, 2, 3; 1999 NA12 ∗, 7, 2, 3; 1999 NB12 ∗, 7, 2, 3; 1999 NC12 ∗, 7, 2, 3; 1999 ND12 ∗,
7, 2, 3; 1999 NE12 ∗, 7, 2, 3; 1999 NF12 ∗, 7, 2, 3; 1999 NG12 ∗, 7, 2, 3; 1999 NH12 ∗, 11, 3, 10;
1999 NJ12 ∗, 7, 2, 3; 1999 NK12 ∗, 9, 2, 2; 1999 NL12 ∗, 9, 2, 2; 1999 NM12 ∗, 9, 2, 2; 1999 NN12 ∗,
9, 2, 2; 1999 NO12 ∗, 9, 2, 2; 1999 NP12 ∗, 19, 4, 34; 1999 NQ12 ∗, 9, 2, 2; 1999 NR12 ∗, 9, 2,
2; 1999 NS12 ∗, 10, 2, 2; 1999 NT12 ∗, 9, 2, 2; 1999 NU12 ∗, 9, 2, 2; 1999 NV12 ∗, 13, 3, 37;
1999 NW12 ∗, 9, 2, 2; 1999 NX12 ∗, 9, 2, 2; 1999 NY12 ∗, 9, 2, 2; 1999 NZ12 ∗, 9, 2, 2; 1999 NA13 ∗,
9, 2, 2; 1999 NB13 ∗, 13, 3, 5; 1999 NC13 ∗, 8, 2, 2; 1999 ND13 ∗, 9, 2, 2; 1999 NE13 ∗, 9, 2, 2;
1999 NF13 ∗, 9, 2, 2; 1999 NG13 ∗, 9, 2, 2; 1999 NH13 ∗, 9, 2, 2; 1999 NJ13 ∗, 8, 2, 2; 1999 NK13 ∗,
13, 3, 31; 1999 NL13 ∗, 8, 2, 2; 1999 NM13 ∗, 9, 2, 2; 1999 NN13 ∗, 8, 2, 2; 1999 NO13 ∗, 9,
2, 2; 1999 NP13 ∗, 10, 2, 2; 1999 NQ13 ∗, 7, 2, 2; 1999 NR13 ∗, 21, 5, 37; 1999 NS13 ∗, 13,
3, 8; 1999 NT13 ∗, 9, 2, 2; 1999 NU13 ∗, 8, 2, 2; 1999 NV13 ∗, 10, 2, 2; 1999 NW13 ∗, 9, 2, 2;
1999 NX13 ∗, 8, 2, 2; 1999 NY13 ∗, 9, 2, 2; 1999 NZ13 ∗, 8, 2, 2; 1999 NA14 ∗, 8, 2, 2; 1999 NB14 ∗,
8, 2, 2; 1999 NC14 ∗, 13, 3, 31; 1999 ND14 ∗, 9, 2, 2; 1999 NE14 ∗, 10, 2, 2; 1999 NF14 ∗, 15,
3, 31; 1999 NG14 ∗, 9, 2, 2; 1999 NH14 ∗, 10, 2, 2; 1999 NJ14 ∗, 10, 2, 2; 1999 NK14 ∗, 11,
3, 31; 1999 NL14 ∗, 11, 3, 31; 1999 NM14 ∗, 10, 2, 2; 1999 NN14 ∗, 15, 3, 31; 1999 NO14 ∗,
7, 2, 2; 1999 NP14 ∗, 7, 2, 2; 1999 NQ14 ∗, 9, 2, 2; 1999 NR14 ∗, 15, 3, 31; 1999 NS14 ∗, 10,
2, 2; 1999 NT14 ∗, 10, 2, 2; 1999 NU14 ∗, 10, 2, 2; 1999 NV14 ∗, 9, 2, 2; 1999 NW14 ∗, 9,
2, 2; 1999 NX14 ∗, 10, 2, 2; 1999 NY14 ∗, 10, 2, 2; 1999 NZ14 ∗, 10, 2, 2; 1999 NA15 ∗, 18,
4, 37; 1999 NB15 ∗, 7, 2, 2; 1999 NC15 ∗, 9, 2, 2; 1999 ND15 ∗, 9, 2, 2; 1999 NE15 ∗, 10, 2, 2;
1999 NF15 ∗, 7, 2, 2; 1999 NG15 ∗, 9, 2, 2; 1999 NH15 ∗, 7, 2, 2; 1999 NJ15 ∗, 9, 2, 2; 1999 NK15 ∗,
10, 2, 2; 1999 NL15 ∗, 10, 2, 2; 1999 NM15 ∗, 15, 3, 31; 1999 NN15 ∗, 9, 2, 2; 1999 NO15 ∗, 10,
2, 2; 1999 NP15 ∗, 10, 2, 2; 1999 NQ15 ∗, 9, 2, 2; 1999 NR15 ∗, 9, 2, 2; 1999 NS15 ∗, 10,
2, 2; 1999 NT15 ∗, 10, 2, 2; 1999 NU15 ∗, 9, 2, 2; 1999 NV15 ∗, 8, 2, 2; 1999 NW15 ∗, 10,
2, 2; 1999 NX15 ∗, 10, 2, 2; 1999 NY15 ∗, 10, 2, 2; 1999 NZ15 ∗, 9, 2, 2; 1999 NA16 ∗, 9, 2, 2;
1999 NB16 ∗, 8, 2, 2; 1999 NC16 ∗, 9, 2, 2; 1999 ND16 ∗, 10, 2, 2; 1999 NE16 ∗, 8, 2, 2; 1999 NF16 ∗,
9, 2, 2; 1999 NG16 ∗, 15, 3, 31; 1999 NH16 ∗, 10, 2, 2; 1999 NJ16 ∗, 9, 2, 2; 1999 NK16 ∗, 14,

2, 2; 1999 NL16 ∗, 9, 2, 2; 1999 NM16 ∗, 10, 2, 2; 1999 NN16 ∗, 14, 3, 31; 1999 NO16 ∗, 10,
2, 2; 1999 NP16 ∗, 15, 3, 31; 1999 NQ16 ∗, 10, 2, 2; 1999 NR16 ∗, 9, 2, 2; 1999 NS16 ∗, 9,
2, 2; 1999 NT16 ∗, 10, 2, 2; 1999 NU16 ∗, 7, 2, 2; 1999 NV16 ∗, 10, 2, 2; 1999 NW16 ∗, 8,
2, 2; 1999 NX16 ∗, 9, 2, 2; 1999 NY16 ∗, 10, 2, 2; 1999 NZ16 ∗, 18, 4, 37; 1999 NA17 ∗, 10,
2, 2; 1999 NB17 ∗, 8, 2, 2; 1999 NC17 ∗, 9, 2, 2; 1999 ND17 ∗, 9, 2, 2; 1999 NE17 ∗, 10, 2, 2;
1999 NF17 ∗, 8, 2, 2; 1999 NG17 ∗, 9, 2, 2; 1999 NH17 ∗, 9, 2, 2; 1999 NJ17 ∗, 8, 2, 2; 1999 NK17 ∗,
9, 2, 2; 1999 NL17 ∗, 13, 3, 8; 1999 NM17 ∗, 9, 2, 2; 1999 NN17 ∗, 9, 2, 2; 1999 NO17 ∗, 10,
2, 2; 1999 NP17 ∗, 9, 2, 2; 1999 NQ17 ∗, 7, 2, 2; 1999 NR17 ∗, 9, 2, 2; 1999 NS17 ∗, 10,
2, 2; 1999 NT17 ∗, 10, 2, 2; 1999 NU17 ∗, 9, 2, 2; 1999 NV17 ∗, 8, 2, 2; 1999 NW17 ∗, 8, 2, 2;
1999 NX17 ∗, 8, 2, 2; 1999 NY17 ∗, 8, 2, 2; 1999 NZ17 ∗, 7, 2, 2; 1999 NA18 ∗, 9, 2, 2; 1999 NB18 ∗,
9, 2, 2; 1999 NC18 ∗, 10, 2, 2; 1999 ND18 ∗, 9, 2, 2; 1999 NE18 ∗, 8, 2, 2; 1999 NF18 ∗, 7, 2,
2; 1999 NG18 ∗, 10, 2, 2; 1999 NH18 ∗, 10, 2, 2; 1999 NJ18 ∗, 10, 2, 2; 1999 NK18 ∗, 8, 2,
2; 1999 NL18 ∗, 9, 2, 2; 1999 NM18 ∗, 10, 2, 2; 1999 NN18 ∗, 10, 2, 2; 1999 NO18 ∗, 10, 2,
2; 1999 NP18 ∗, 9, 2, 2; 1999 NQ18 ∗, 10, 2, 2; 1999 NR18 ∗, 16, 3, 31; 1999 NS18 ∗, 21, 4,
34; 1999 NT18 ∗, 7, 2, 2; 1999 NU18 ∗, 13, 2, 2; 1999 NV18 ∗, 8, 2, 2; 1999 NW18 ∗, 8, 2,
2; 1999 NX18 ∗, 9, 2, 2; 1999 NY18 ∗, 8, 2, 2; 1999 NZ18 ∗, 13, 3, 31; 1999 NA19 ∗, 8, 2,
2; 1999 NB19 ∗, 12, 3, 31; 1999 NC19 ∗, 7, 2, 2; 1999 ND19 ∗, 8, 2, 2; 1999 NE19 ∗, 9, 2,
2; 1999 NF19 ∗, 9, 2, 2; 1999 NG19 ∗, 13, 3, 5; 1999 NH19 ∗, 9, 2, 2; 1999 NJ19 ∗, 11, 2, 2;
1999 NK19 ∗, 9, 2, 2; 1999 NL19 ∗, 10, 2, 2; 1999 NM19 ∗, 10, 2, 2; 1999 NN19 ∗, 9, 2, 2;
1999 NO19 ∗, 14, 3, 5; 1999 NP19 ∗, 18, 4, 8; 1999 NQ19 ∗, 10, 2, 2; 1999 NR19 ∗, 8, 2, 2;
1999 NS19 ∗, 15, 2, 2; 1999 NT19 ∗, 18, 2, 2; 1999 NU19 ∗, 15, 2, 2; 1999 NV19 ∗, 17, 3, 8;
1999 NW19 ∗, 20, 3, 8; 1999 NX19 ∗, 11, 2, 2; 1999 NY19 ∗, 10, 2, 2; 1999 NZ19 ∗, 15, 2,
2; 1999 NA20 ∗, 14, 2, 2; 1999 NB20 ∗, 10, 2, 2; 1999 NC20 ∗, 9, 2, 2; 1999 ND20 ∗, 9, 2,
2; 1999 NE20 ∗, 7, 2, 2; 1999 NF20 ∗, 10, 2, 2; 1999 NG20 ∗, 10, 2, 2; 1999 NH20 ∗, 14, 2, 2;
1999 NJ20 ∗, 9, 2, 2; 1999 NK20 ∗, 6, 2, 2; 1999 NL20 ∗, 7, 2, 2; 1999 NM20 ∗, 8, 2, 2; 1999 NN20 ∗,
8, 2, 2; 1999 NO20 ∗, 11, 3, 8; 1999 NP20 ∗, 6, 2, 2; 1999 NQ20 ∗, 12, 2, 2; 1999 NR20 ∗, 8, 2, 2;
1999 NS20 ∗, 9, 2, 2; 1999 NT20 ∗, 9, 2, 2; 1999 NU20 ∗, 7, 2, 2; 1999 NV20 ∗, 8, 2, 2; 1999 NW20 ∗,
8, 2, 2; 1999 NX20 ∗, 7, 2, 2; 1999 NY20 ∗, 8, 2, 2; 1999 NZ20 ∗, 8, 2, 2; 1999 NA21 ∗, 9, 2, 2;
1999 NB21 ∗, 9, 2, 2; 1999 NC21 ∗, 9, 2, 2; 1999 ND21 ∗, 8, 2, 2; 1999 NE21 ∗, 12, 2, 2; 1999 NF21 ∗,
14, 2, 2; 1999 NG21 ∗, 8, 2, 2; 1999 NH21 ∗, 9, 2, 2; 1999 NJ21 ∗, 10, 2, 2; 1999 NK21 ∗, 9, 2, 2;
1999 NL21 ∗, 8, 2, 2; 1999 NM21 ∗, 7, 2, 2; 1999 NN21 ∗, 6, 2, 2; 1999 NO21 ∗, 7, 2, 2; 1999 NP21 ∗,
12, 2, 2; 1999 NQ21 ∗, 10, 2, 2; 1999 NR21 ∗, 15, 3, 8; 1999 NS21 ∗, 7, 2, 2; 1999 NT21 ∗, 7,
2, 2; 1999 NU21 ∗, 8, 2, 2; 1999 NV21 ∗, 12, 2, 2; 1999 NW21 ∗, 12, 2, 2; 1999 NX21 ∗, 10,
2, 2; 1999 NY21 ∗, 9, 2, 2; 1999 NZ21 ∗, 7, 2, 2; 1999 NA22 ∗, 8, 2, 2; 1999 NB22 ∗, 11, 3, 8;
1999 NC22 ∗, 7, 2, 2; 1999 ND22 ∗, 7, 2, 2; 1999 NE22 ∗, 9, 2, 2; 1999 NF22 ∗, 10, 2, 2; 1999 NG22 ∗,
10, 2, 2; 1999 NH22 ∗, 10, 2, 2; 1999 NJ22 ∗, 8, 2, 2; 1999 NK22 ∗, 23, 3, 8; 1999 NL22 ∗, 8,
2, 2; 1999 NM22 ∗, 10, 2, 2; 1999 NN22 ∗, 15, 3, 8; 1999 NO22 ∗, 10, 2, 2; 1999 NP22 ∗, 10,
2, 2; 1999 NQ22 ∗, 10, 2, 2; 1999 NR22 ∗, 9, 2, 2; 1999 NS22 ∗, 12, 2, 2; 1999 NT22 ∗, 12,
2, 2; 1999 NU22 ∗, 8, 2, 2; 1999 NV22 ∗, 14, 2, 2; 1999 NW22 ∗, 13, 2, 2; 1999 NX22 ∗, 10,
2, 2; 1999 NY22 ∗, 10, 2, 2; 1999 NZ22 ∗, 13, 3, 8; 1999 NA23 ∗, 7, 2, 2; 1999 NB23 ∗, 9,
2, 2; 1999 NC23 ∗, 8, 2, 2; 1999 ND23 ∗, 10, 2, 2; 1999 NE23 ∗, 10, 2, 2; 1999 NF23 ∗, 14,
3, 63; 1999 NG23 ∗, 9, 2, 2; 1999 NH23 ∗, 9, 2, 2; 1999 NJ23 ∗, 10, 2, 2; 1999 NK23 ∗, 8,
2, 2; 1999 NL23 ∗, 10, 2, 2; 1999 NM23 ∗, 10, 2, 2; 1999 NN23 ∗, 9, 2, 2; 1999 NO23 ∗, 10,
2, 2; 1999 NP23 ∗, 9, 2, 2; 1999 NQ23 ∗, 10, 2, 2; 1999 NR23 ∗, 8, 2, 2; 1999 NS23 ∗, 10, 2,
2; 1999 NT23 ∗, 10, 2, 2; 1999 NU23 ∗, 10, 2, 2; 1999 NV23 ∗, 10, 2, 2; 1999 NW23 ∗, 8, 2, 2;
1999 NX23 ∗, 8, 2, 2; 1999 NY23 ∗, 8, 2, 2; 1999 NZ23 ∗, 9, 2, 2; 1999 NA24 ∗, 8, 2, 2; 1999 NB24 ∗,
6, 2, 2; 1999 NC24 ∗, 8, 2, 2; 1999 ND24 ∗, 9, 2, 2; 1999 NE24 ∗, 9, 2, 2; 1999 NF24 ∗, 8, 2, 2;
1999 NG24 ∗, 7, 2, 2; 1999 NH24 ∗, 9, 2, 2; 1999 NJ24 ∗, 8, 2, 2; 1999 NK24 ∗, 8, 2, 2; 1999 NL24 ∗,
8, 2, 2; 1999 NM24 ∗, 9, 2, 2; 1999 NN24 ∗, 7, 2, 2; 1999 NO24 ∗, 10, 2, 2; 1999 NP24 ∗, 8, 2, 2;
1999 NQ24 ∗, 8, 2, 2; 1999 NR24 ∗, 7, 2, 2; 1999 NS24 ∗, 8, 2, 2; 1999 NT24 ∗, 9, 2, 2; 1999 NU24 ∗,
10, 2, 2; 1999 NV24 ∗, 8, 2, 2; 1999 NW24 ∗, 9, 2, 2; 1999 NX24 ∗, 10, 2, 2; 1999 NY24 ∗, 9,
2, 2; 1999 NZ24 ∗, 8, 2, 2; 1999 NA25 ∗, 8, 2, 2; 1999 NB25 ∗, 10, 2, 2; 1999 NC25 ∗, 10, 2, 2;
1999 ND25 ∗, 9, 2, 2; 1999 NE25 ∗, 9, 2, 2; 1999 NF25 ∗, 8, 2, 2; 1999 NG25 ∗, 10, 2, 2; 1999 NH25 ∗,
10, 2, 2; 1999 NJ25 ∗, 9, 2, 2; 1999 NK25 ∗, 8, 2, 2; 1999 NL25 ∗, 9, 2, 2; 1999 NM25 ∗, 10, 2,
2; 1999 NN25 ∗, 8, 2, 2; 1999 NO25 ∗, 10, 2, 2; 1999 NP25 ∗, 10, 2, 2; 1999 NQ25 ∗, 10, 2,
2; 1999 NR25 ∗, 10, 2, 2; 1999 NS25 ∗, 10, 2, 2; 1999 NT25 ∗, 10, 2, 2; 1999 NU25 ∗, 10, 2, 2;
1999 NV25 ∗, 8, 2, 2; 1999 NW25 ∗, 9, 2, 2; 1999 NX25 ∗, 9, 2, 2; 1999 NY25 ∗, 8, 2, 2; 1999 NZ25 ∗,
6, 2, 2; 1999 NA26 ∗, 10, 2, 2; 1999 NB26 ∗, 7, 2, 2; 1999 NC26 ∗, 9, 2, 2; 1999 ND26 ∗, 14, 2, 2;
1999 NE26 ∗, 8, 2, 2; 1999 NF26 ∗, 10, 2, 2; 1999 NG26 ∗, 7, 2, 2; 1999 NH26 ∗, 9, 2, 2; 1999 NJ26 ∗,
7, 2, 2; 1999 NK26 ∗, 10, 2, 2; 1999 NL26 ∗, 10, 2, 2; 1999 NM26 ∗, 9, 2, 2; 1999 NN26 ∗, 10, 2,
2; 1999 NO26 ∗, 10, 2, 2; 1999 NP26 ∗, 9, 2, 2; 1999 NQ26 ∗, 10, 2, 2; 1999 NR26 ∗, 10, 2, 2;
1999 NS26 ∗, 9, 2, 2; 1999 NT26 ∗, 8, 2, 2; 1999 NU26 ∗, 9, 2, 2; 1999 NV26 ∗, 9, 2, 2; 1999 NW26 ∗,
10, 2, 2; 1999 NX26 ∗, 10, 2, 2; 1999 NY26 ∗, 10, 2, 2; 1999 NZ26 ∗, 9, 2, 2; 1999 NA27 ∗, 10,
2, 2; 1999 NB27 ∗, 10, 2, 2; 1999 NC27 ∗, 9, 2, 2; 1999 ND27 ∗, 9, 2, 2; 1999 NE27 ∗, 10,
2, 2; 1999 NF27 ∗, 10, 2, 2; 1999 NG27 ∗, 10, 2, 2; 1999 NH27 ∗, 10, 2, 2; 1999 NJ27 ∗, 10,
2, 2; 1999 NK27 ∗, 8, 2, 2; 1999 NL27 ∗, 10, 2, 2; 1999 NM27 ∗, 8, 2, 2; 1999 NN27 ∗, 10,
2, 2; 1999 NO27 ∗, 8, 2, 2; 1999 NP27 ∗, 10, 2, 2; 1999 NQ27 ∗, 10, 2, 2; 1999 NR27 ∗, 10,
2, 2; 1999 NS27 ∗, 10, 2, 2; 1999 NT27 ∗, 9, 2, 2; 1999 NU27 ∗, 10, 2, 2; 1999 NV27 ∗, 9,
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2, 2; 1999 NW27 ∗, 10, 2, 2; 1999 NX27 ∗, 10, 2, 2; 1999 NY27 ∗, 10, 2, 2; 1999 NZ27 ∗, 9,
2, 2; 1999 NA28 ∗, 15, 3, 8; 1999 NB28 ∗, 13, 3, 8; 1999 NC28 ∗, 9, 2, 2; 1999 ND28 ∗, 10,
2, 2; 1999 NE28 ∗, 11, 2, 2; 1999 NF28 ∗, 9, 2, 2; 1999 NG28 ∗, 14, 2, 2; 1999 NH28 ∗, 19,
3, 8; 1999 NJ28 ∗, 14, 2, 2; 1999 NK28 ∗, 8, 2, 2; 1999 NL28 ∗, 9, 2, 2; 1999 NM28 ∗, 7, 2, 2;
1999 NN28 ∗, 8, 2, 2; 1999 NO28 ∗, 8, 2, 2; 1999 NP28 ∗, 7, 2, 2; 1999 NQ28 ∗, 8, 2, 2; 1999 NR28 ∗,
9, 2, 2; 1999 NS28 ∗, 8, 2, 2; 1999 NT28 ∗, 7, 2, 2; 1999 NU28 ∗, 7, 2, 2; 1999 NV28 ∗, 8, 2,
2; 1999 NW28 ∗, 10, 2, 2; 1999 NX28 ∗, 9, 2, 2; 1999 NY28 ∗, 10, 2, 2; 1999 NZ28 ∗, 14, 3,
8; 1999 NA29 ∗, 8, 2, 2; 1999 NB29 ∗, 7, 2, 2; 1999 NC29 ∗, 10, 2, 2; 1999 ND29 ∗, 10, 2, 2;
1999 NE29 ∗, 10, 2, 2; 1999 NF29 ∗, 8, 2, 2; 1999 NG29 ∗, 9, 2, 2; 1999 NH29 ∗, 8, 2, 2; 1999 NJ29 ∗,
10, 2, 2; 1999 NK29 ∗, 10, 2, 2; 1999 NL29 ∗, 10, 2, 2; 1999 NM29 ∗, 8, 2, 2; 1999 NN29 ∗, 8,
2, 2; 1999 NO29 ∗, 10, 2, 2; 1999 NP29 ∗, 8, 2, 2; 1999 NQ29 ∗, 8, 2, 2; 1999 NR29 ∗, 10, 2, 2;
1999 NS29 ∗, 7, 2, 2; 1999 NT29 ∗, 9, 2, 2; 1999 NU29 ∗, 9, 2, 2; 1999 NV29 ∗, 8, 2, 2; 1999 NW29 ∗,
8, 2, 2; 1999 NX29 ∗, 10, 2, 2; 1999 NY29 ∗, 10, 2, 2; 1999 NZ29 ∗, 10, 2, 2; 1999 NA30 ∗, 10,
2, 2; 1999 NB30 ∗, 6, 2, 2; 1999 NC30 ∗, 16, 3, 8; 1999 ND30 ∗, 9, 2, 2; 1999 NE30 ∗, 12,
2, 2; 1999 NF30 ∗, 12, 2, 2; 1999 NG30 ∗, 11, 3, 8; 1999 NH30 ∗, 8, 2, 2; 1999 NJ30 ∗, 10,
2, 2; 1999 NK30 ∗, 8, 2, 2; 1999 NL30 ∗, 10, 2, 2; 1999 NM30 ∗, 7, 2, 2; 1999 NN30 ∗, 8, 2, 2;
1999 NO30 ∗, 9, 2, 2; 1999 NP30 ∗, 8, 2, 2; 1999 NQ30 ∗, 7, 2, 2; 1999 NR30 ∗, 9, 2, 2; 1999 NS30 ∗,
8, 2, 2; 1999 NT30 ∗, 6, 2, 2; 1999 NU30 ∗, 7, 2, 2; 1999 NV30 ∗, 9, 2, 2; 1999 NW30 ∗, 7, 2, 2;
1999 NX30 ∗, 9, 2, 2; 1999 NY30 ∗, 8, 2, 2; 1999 NZ30 ∗, 7, 2, 2; 1999 NA31 ∗, 7, 2, 2; 1999 NB31 ∗,
6, 2, 2; 1999 NC31 ∗, 8, 2, 2; 1999 ND31 ∗, 8, 2, 2; 1999 NE31 ∗, 7, 2, 2; 1999 NF31 ∗, 8, 2, 2;
1999 NG31 ∗, 8, 2, 2; 1999 NH31 ∗, 8, 2, 2; 1999 NJ31 ∗, 9, 2, 2; 1999 NK31 ∗, 8, 2, 2; 1999 NL31 ∗,
9, 2, 2; 1999 NM31 ∗, 7, 2, 2; 1999 NN31 ∗, 6, 2, 2; 1999 NO31 ∗, 8, 2, 2; 1999 NP31 ∗, 10, 2, 2;
1999 NQ31 ∗, 7, 2, 2; 1999 NR31 ∗, 7, 2, 2; 1999 NS31 ∗, 8, 2, 2; 1999 NT31 ∗, 9, 2, 2; 1999 NU31 ∗,
9, 2, 2; 1999 NV31 ∗, 7, 2, 2; 1999 NW31 ∗, 7, 2, 2; 1999 NX31 ∗, 9, 2, 2; 1999 NY31 ∗, 9, 2, 2;
1999 NZ31 ∗, 8, 2, 2; 1999 NA32 ∗, 9, 2, 2; 1999 NB32 ∗, 7, 2, 2; 1999 NC32 ∗, 9, 2, 2; 1999 ND32 ∗,
10, 2, 2; 1999 NE32 ∗, 9, 2, 2; 1999 NF32 ∗, 8, 2, 2; 1999 NG32 ∗, 7, 2, 2; 1999 NH32 ∗, 9, 2, 2;
1999 NJ32 ∗, 9, 2, 2; 1999 NK32 ∗, 9, 2, 2; 1999 NL32 ∗, 8, 2, 2; 1999 NM32 ∗, 6, 2, 2; 1999 NN32 ∗,
6, 2, 2; 1999 NO32 ∗, 8, 2, 2; 1999 NP32 ∗, 9, 2, 2; 1999 NQ32 ∗, 7, 2, 2; 1999 NR32 ∗, 6, 2, 2;
1999 NS32 ∗, 8, 2, 2; 1999 NT32 ∗, 6, 2, 2; 1999 NU32 ∗, 9, 2, 2; 1999 NV32 ∗, 8, 2, 2; 1999 NW32 ∗,
6, 2, 2; 1999 NX32 ∗, 9, 2, 2; 1999 NY32 ∗, 7, 2, 2; 1999 NZ32 ∗, 8, 2, 2; 1999 NA33 ∗, 8, 2, 2;
1999 NB33 ∗, 12, 3, 8; 1999 NC33 ∗, 8, 2, 2; 1999 ND33 ∗, 8, 2, 2; 1999 NE33 ∗, 7, 2, 2; 1999 NF33 ∗,
7, 2, 2; 1999 NG33 ∗, 7, 2, 2; 1999 NH33 ∗, 7, 2, 2; 1999 NJ33 ∗, 7, 2, 2; 1999 NK33 ∗, 7, 2, 2;
1999 NL33 ∗, 8, 2, 2; 1999 NM33 ∗, 8, 2, 2; 1999 NN33 ∗, 8, 2, 2; 1999 NO33 ∗, 7, 2, 2; 1999 NP33 ∗,
11, 2, 2; 1999 NQ33 ∗, 9, 2, 2; 1999 NR33 ∗, 8, 2, 2; 1999 NS33 ∗, 13, 2, 2; 1999 NT33 ∗, 6,
2, 2; 1999 NU33 ∗, 7, 2, 2; 1999 NV33 ∗, 8, 2, 2; 1999 NW33 ∗, 9, 2, 2; 1999 NX33 ∗, 8, 2, 2;
1999 NY33 ∗, 8, 2, 2; 1999 NZ33 ∗, 9, 2, 2; 1999 NA34 ∗, 8, 2, 2; 1999 NB34 ∗, 6, 2, 2; 1999 NC34 ∗,
7, 2, 2; 1999 ND34 ∗, 8, 2, 2; 1999 NE34 ∗, 9, 2, 2; 1999 NF34 ∗, 11, 2, 2; 1999 NG34 ∗, 9, 2, 2;
1999 NH34 ∗, 7, 2, 2; 1999 NJ34 ∗, 8, 2, 2; 1999 NK34 ∗, 8, 2, 2; 1999 NL34 ∗, 8, 2, 2; 1999 NM34 ∗,
7, 2, 2; 1999 NN34 ∗, 8, 2, 2; 1999 NO34 ∗, 9, 2, 2; 1999 NP34 ∗, 8, 2, 2; 1999 NQ34 ∗, 7, 2, 2;
1999 NR34 ∗, 7, 2, 2; 1999 NS34 ∗, 8, 2, 2; 1999 NT34 ∗, 7, 2, 2; 1999 NU34 ∗, 7, 2, 2; 1999 NV34 ∗,
7, 2, 2; 1999 NW34 ∗, 7, 2, 2; 1999 NX34 ∗, 7, 2, 2; 1999 NY34 ∗, 6, 2, 2; 1999 NZ34 ∗, 15, 3, 8;
1999 NA35 ∗, 8, 2, 2; 1999 NB35 ∗, 6, 2, 2; 1999 NC35 ∗, 6, 2, 2; 1999 ND35 ∗, 8, 2, 2; 1999 NE35 ∗,
6, 2, 2; 1999 NF35 ∗, 16, 2, 2; 1999 NG35 ∗, 8, 2, 2; 1999 NH35 ∗, 7, 2, 2; 1999 NJ35 ∗, 11,
2, 2; 1999 NK35 ∗, 6, 2, 2; 1999 NL35 ∗, 7, 2, 2; 1999 NM35 ∗, 8, 2, 2; 1999 NN35 ∗, 8, 2, 2;
1999 NO35 ∗, 8, 2, 2; 1999 NP35 ∗, 7, 2, 2; 1999 NQ35 ∗, 7, 2, 2; 1999 NR35 ∗, 7, 2, 2; 1999 NS35 ∗,
8, 2, 2; 1999 NT35 ∗, 8, 2, 2; 1999 NU35 ∗, 6, 2, 2; 1999 NV35 ∗, 8, 2, 2; 1999 NW35 ∗, 7, 2, 2;
1999 NX35 ∗, 9, 2, 2; 1999 NY35 ∗, 8, 2, 2; 1999 NZ35 ∗, 8, 2, 2; 1999 NA36 ∗, 8, 2, 2; 1999 NB36 ∗,
8, 2, 2; 1999 NC36 ∗, 8, 2, 2; 1999 ND36 ∗, 8, 2, 2; 1999 NE36 ∗, 8, 2, 2; 1999 NF36 ∗, 8, 2, 2;
1999 NG36 ∗, 8, 2, 2; 1999 NH36 ∗, 8, 2, 2; 1999 NJ36 ∗, 7, 2, 2; 1999 NK36 ∗, 8, 2, 2; 1999 NL36 ∗,
8, 2, 2; 1999 NM36 ∗, 8, 2, 2; 1999 NN36 ∗, 8, 2, 2; 1999 NO36 ∗, 13, 3, 8; 1999 NP36 ∗, 8, 2, 2;
1999 NQ36 ∗, 8, 2, 2; 1999 NR36 ∗, 13, 3, 8; 1999 NS36 ∗, 8, 2, 2; 1999 NT36 ∗, 8, 2, 2; 1999 NU36 ∗,
8, 2, 2; 1999 NV36 ∗, 8, 2, 2; 1999 NW36 ∗, 8, 2, 2; 1999 NX36 ∗, 8, 2, 2; 1999 NY36 ∗, 8, 2, 2;
1999 NZ36 ∗, 8, 2, 2; 1999 NA37 ∗, 8, 2, 2; 1999 NB37 ∗, 8, 2, 2; 1999 NC37 ∗, 8, 2, 2; 1999 ND37 ∗,
8, 2, 2; 1999 NE37 ∗, 8, 2, 2; 1999 NF37 ∗, 8, 2, 2; 1999 NG37 ∗, 8, 2, 2; 1999 NH37 ∗, 8, 2, 2;
1999 NJ37 ∗, 7, 2, 2; 1999 NK37 ∗, 8, 2, 2; 1999 NL37 ∗, 8, 2, 2; 1999 NM37 ∗, 8, 2, 2; 1999 NN37 ∗,
8, 2, 2; 1999 NO37 ∗, 8, 2, 2; 1999 NP37 ∗, 8, 2, 2; 1999 NQ37 ∗, 8, 2, 2; 1999 NR37 ∗, 8, 2, 2;
1999 NS37 ∗, 8, 2, 2; 1999 NT37 ∗, 8, 2, 2; 1999 NU37 ∗, 8, 2, 2; 1999 NV37 ∗, 8, 2, 2; 1999 NW37 ∗,
8, 2, 2; 1999 NX37 ∗, 8, 2, 2; 1999 NY37 ∗, 8, 2, 2; 1999 NZ37 ∗, 8, 2, 2; 1999 NA38 ∗, 8, 2, 2;
1999 NB38 ∗, 8, 2, 2; 1999 NC38 ∗, 8, 2, 2; 1999 ND38 ∗, 8, 2, 2; 1999 NE38 ∗, 8, 2, 2; 1999 NF38 ∗,
8, 2, 2; 1999 NG38 ∗, 8, 2, 2; 1999 NH38 ∗, 8, 2, 2; 1999 NJ38 ∗, 8, 2, 2; 1999 NK38 ∗, 13, 3, 8;
1999 NL38 ∗, 8, 2, 2; 1999 NM38 ∗, 6, 2, 2; 1999 NN38 ∗, 8, 2, 2; 1999 NO38 ∗, 8, 2, 2; 1999 NP38 ∗,
13, 3, 8; 1999 NQ38 ∗, 8, 2, 2; 1999 NR38 ∗, 8, 2, 2; 1999 NS38 ∗, 8, 2, 2; 1999 NT38 ∗, 8, 2, 2;
1999 NU38 ∗, 8, 2, 2; 1999 NV38 ∗, 7, 2, 2; 1999 NW38 ∗, 7, 2, 2; 1999 NX38 ∗, 6, 2, 2; 1999 NY38 ∗,
8, 2, 2; 1999 NZ38 ∗, 8, 2, 2; 1999 NA39 ∗, 8, 2, 2; 1999 NB39 ∗, 8, 2, 2; 1999 NC39 ∗, 8, 2, 2;
1999 ND39 ∗, 8, 2, 2; 1999 NE39 ∗, 8, 2, 2; 1999 NF39 ∗, 8, 2, 2; 1999 NG39 ∗, 8, 2, 2; 1999 NH39 ∗,
8, 2, 2; 1999 NJ39 ∗, 7, 2, 2; 1999 NK39 ∗, 8, 2, 2; 1999 NL39 ∗, 8, 2, 2; 1999 NM39 ∗, 8, 2, 2;
1999 NN39 ∗, 8, 2, 2; 1999 NO39 ∗, 8, 2, 2; 1999 NP39 ∗, 8, 2, 2; 1999 NQ39 ∗, 8, 2, 2; 1999 NR39 ∗,
8, 2, 2; 1999 NS39 ∗, 8, 2, 2; 1999 NT39 ∗, 8, 2, 2; 1999 NU39 ∗, 8, 2, 2; 1999 NV39 ∗, 8, 2, 2;

1999 NW39 ∗, 8, 2, 2; 1999 NX39 ∗, 8, 2, 2; 1999 NY39 ∗, 8, 2, 2; 1999 NZ39 ∗, 8, 2, 2; 1999 NA40 ∗,
7, 2, 2; 1999 NB40 ∗, 8, 2, 2; 1999 NC40 ∗, 8, 2, 2; 1999 ND40 ∗, 8, 2, 2; 1999 NE40 ∗, 8, 2, 2;
1999 NF40 ∗, 8, 2, 2; 1999 NG40 ∗, 8, 2, 2; 1999 NH40 ∗, 8, 2, 2; 1999 NJ40 ∗, 8, 2, 2; 1999 NK40 ∗,
8, 2, 2; 1999 NL40 ∗, 8, 2, 2; 1999 NM40 ∗, 8, 2, 2; 1999 NN40 ∗, 8, 2, 2; 1999 NO40 ∗, 8, 2, 2;
1999 NP40 ∗, 8, 2, 2; 1999 NQ40 ∗, 8, 2, 2; 1999 NR40 ∗, 8, 2, 2; 1999 NS40 ∗, 7, 2, 2; 1999 NT40 ∗,
8, 2, 2; 1999 NU40 ∗, 7, 2, 2; 1999 NV40 ∗, 8, 2, 2; 1999 NW40 ∗, 8, 2, 2; 1999 NX40 ∗, 7, 2, 2;
1999 NY40 ∗, 8, 2, 2; 1999 NZ40 ∗, 8, 2, 2; 1999 NA41 ∗, 8, 2, 2; 1999 NB41 ∗, 8, 2, 2; 1999 NC41 ∗,
7, 2, 2; 1999 ND41 ∗, 13, 3, 8; 1999 NE41 ∗, 13, 3, 8; 1999 NF41 ∗, 8, 2, 2; 1999 NG41 ∗, 8, 2, 2;
1999 NH41 ∗, 8, 2, 2; 1999 NJ41 ∗, 8, 2, 2; 1999 NK41 ∗, 8, 2, 2; 1999 NL41 ∗, 8, 2, 2; 1999 NM41 ∗,
8, 2, 2; 1999 NN41 ∗, 8, 2, 2; 1999 NO41 ∗, 8, 2, 2; 1999 NP41 ∗, 8, 2, 2; 1999 NQ41 ∗, 8, 2, 2;
1999 NR41 ∗, 15, 3, 8; 1999 NS41 ∗, 8, 2, 2; 1999 NT41 ∗, 8, 2, 2; 1999 NU41 ∗, 8, 2, 2; 1999 NV41 ∗,
9, 2, 2; 1999 NW41 ∗, 8, 2, 2; 1999 NX41 ∗, 13, 2, 2; 1999 NY41 ∗, 8, 2, 2; 1999 NZ41 ∗, 12,
2, 2; 1999 NA42 ∗, 8, 2, 2; 1999 NB42 ∗, 8, 2, 2; 1999 NC42 ∗, 9, 2, 2; 1999 ND42 ∗, 8, 2, 2;
1999 NE42 ∗, 7, 2, 2; 1999 NF42 ∗, 7, 2, 2; 1999 NG42 ∗, 7, 2, 2; 1999 NH42 ∗, 7, 2, 2; 1999 NJ42 ∗,
7, 2, 2; 1999 NK42 ∗, 7, 2, 2; 1999 NL42 ∗, 7, 2, 2; 1999 NM42 ∗, 7, 2, 2; 1999 NN42 ∗, 7, 2, 2;
1999 NO42 ∗, 7, 2, 2; 1999 NP42 ∗, 6, 2, 2; 1999 NQ42 ∗, 7, 2, 2; 1999 NR42 ∗, 7, 2, 2; 1999 NS42 ∗,
7, 2, 2; 1999 NT42 ∗, 7, 2, 2; 1999 NU42 ∗, 6, 2, 2; 1999 NV42 ∗, 7, 2, 2; 1999 NW42 ∗, 6, 2,
2; 1999 NX42 ∗, 6, 2, 2; 1999 NY42 ∗, 7, 2, 1; 1999 NZ42 ∗, 9, 2, 1; 1999 NA43 ∗, 10, 2,
1; 1999 NB43 ∗, 6, 2, 8; 1999 NC43 ∗, 12, 3, 8; 1999 ND43 ∗, 10, 2, 8; 1999 NE43 ∗, 10, 2,
6; 1999 NF43 ∗, 9, 2, 6; 1999 NG43 ∗, 8, 2, 6; 1999 NH43 ∗, 10, 2, 6; 1999 NJ43 ∗, 9, 2, 6;
1999 NK43 ∗, 8, 2, 6; 1999 NL43 ∗, 10, 2, 6; 1999 NM43 ∗, 14, 3, 35; 1999 NN43 ∗, 10, 2,
6; 1999 NO43 ∗, 10, 2, 6; 1999 NP43 ∗, 10, 2, 6; 1999 NQ43 ∗, 8, 2, 6; 1999 NR43 ∗, 9, 2,
6; 1999 NS43 ∗, 9, 2, 6; 1999 NT43 ∗, 9, 2, 6; 1999 NU43 ∗, 10, 2, 6; 1999 NV43 ∗, 10, 2,
6; 1999 NW43 ∗, 9, 2, 6; 1999 NX43 ∗, 10, 2, 6; 1999 NY43 ∗, 8, 2, 6; 1999 NZ43 ∗, 10, 2,
6; 1999 NA44 ∗, 8, 2, 6; 1999 NB44 ∗, 8, 2, 6; 1999 NC44 ∗, 14, 3, 35; 1999 ND44 ∗, 9, 2, 6;
1999 NE44 ∗, 9, 2, 6; 1999 NF44 ∗, 9, 2, 6; 1999 NG44 ∗, 9, 2, 6; 1999 NH44 ∗, 10, 2, 6; 1999 NJ44 ∗,
10, 2, 6; 1999 NK44 ∗, 10, 2, 6; 1999 NL44 ∗, 9, 2, 6; 1999 NM44 ∗, 10, 2, 6; 1999 NN44 ∗, 15,
3, 35; 1999 NO44 ∗, 7, 2, 6; 1999 NP44 ∗, 9, 2, 6; 1999 NQ44 ∗, 9, 2, 6; 1999 NR44 ∗, 10, 2,
6; 1999 NS44 ∗, 14, 3, 35; 1999 NT44 ∗, 9, 2, 6; 1999 NU44 ∗, 10, 2, 6; 1999 NV44 ∗, 10, 2,
6; 1999 NW44 ∗, 9, 2, 6; 1999 NX44 ∗, 15, 3, 35; 1999 NY44 ∗, 10, 2, 6; 1999 NZ44 ∗, 7, 2,
6; 1999 NA45 ∗, 9, 2, 6; 1999 NB45 ∗, 13, 3, 35; 1999 NC45 ∗, 9, 2, 6; 1999 ND45 ∗, 9, 2, 6;
1999 NE45 ∗, 8, 2, 6; 1999 NF45 ∗, 9, 2, 6; 1999 NG45 ∗, 9, 2, 6; 1999 NH45 ∗, 7, 2, 6; 1999 NJ45 ∗,
7, 2, 6; 1999 NK45 ∗, 10, 2, 6; 1999 NL45 ∗, 8, 2, 6; 1999 NM45 ∗, 8, 2, 6; 1999 NN45 ∗, 9, 2,
6; 1999 NO45 ∗, 10, 2, 6; 1999 NP45 ∗, 14, 2, 6; 1999 NQ45 ∗, 8, 2, 6; 1999 NR45 ∗, 8, 2,
6; 1999 NS45 ∗, 10, 2, 6; 1999 NT45 ∗, 10, 2, 6; 1999 NU45 ∗, 9, 2, 6; 1999 NV45 ∗, 10, 2,
6; 1999 NW45 ∗, 9, 2, 6; 1999 NX45 ∗, 10, 2, 6; 1999 NY45 ∗, 10, 2, 6; 1999 NZ45 ∗, 10, 2,
6; 1999 NA46 ∗, 10, 2, 6; 1999 NB46 ∗, 10, 2, 6; 1999 NC46 ∗, 10, 2, 6; 1999 ND46 ∗, 10, 2,
6; 1999 NE46 ∗, 9, 2, 6; 1999 NF46 ∗, 10, 2, 6; 1999 NG46 ∗, 9, 2, 6; 1999 NH46 ∗, 10, 2,
6; 1999 NJ46 ∗, 9, 2, 6; 1999 NK46 ∗, 10, 2, 6; 1999 NL46 ∗, 10, 2, 6; 1999 NM46 ∗, 9, 2,
6; 1999 NN46 ∗, 10, 2, 6; 1999 NO46 ∗, 10, 2, 6; 1999 NP46 ∗, 9, 2, 6; 1999 NQ46 ∗, 8, 2, 6;
1999 NR46 ∗, 9, 2, 6; 1999 NS46 ∗, 9, 2, 6; 1999 NT46 ∗, 8, 2, 6; 1999 NU46 ∗, 9, 2, 6; 1999 NV46 ∗,
8, 2, 6; 1999 NW46 ∗, 8, 2, 6; 1999 NX46 ∗, 9, 2, 6; 1999 NY46 ∗, 8, 2, 6; 1999 NZ46 ∗, 8, 2, 6;
1999 NA47 ∗, 9, 2, 6; 1999 NB47 ∗, 9, 2, 6; 1999 NC47 ∗, 8, 2, 6; 1999 ND47 ∗, 7, 2, 6; 1999 NE47 ∗,
12, 3, 35; 1999 NF47 ∗, 8, 2, 6; 1999 NG47 ∗, 19, 4, 38; 1999 NH47 ∗, 8, 2, 6; 1999 NJ47 ∗, 9,
2, 6; 1999 NK47 ∗, 9, 2, 6; 1999 NL47 ∗, 18, 4, 37; 1999 NM47 ∗, 9, 2, 6; 1999 NN47 ∗, 9, 2, 6;
1999 NO47 ∗, 9, 2, 6; 1999 NP47 ∗, 8, 2, 6; 1999 NQ47 ∗, 9, 2, 6; 1999 NR47 ∗, 8, 2, 6; 1999 NS47 ∗,
8, 2, 6; 1999 NT47 ∗, 9, 2, 6; 1999 NU47 ∗, 8, 2, 6; 1999 NV47 ∗, 8, 2, 6; 1999 NW47 ∗, 8, 2, 6;
1999 NX47 ∗, 8, 2, 6; 1999 NY47 ∗, 8, 2, 6; 1999 NZ47 ∗, 8, 2, 6; 1999 NA48 ∗, 8, 2, 6; 1999 NB48 ∗,
8, 2, 6; 1999 NC48 ∗, 8, 2, 6; 1999 ND48 ∗, 8, 2, 6; 1999 NE48 ∗, 11, 3, 10; 1999 NF48 ∗, 8, 2, 6;
1999 NG48 ∗, 8, 2, 6; 1999 NH48 ∗, 8, 2, 6; 1999 NJ48 ∗, 8, 2, 6; 1999 NK48 ∗, 8, 2, 6; 1999 NL48 ∗,
11, 3, 9; 1999 NM48 ∗, 8, 2, 6; 1999 NN48 ∗, 8, 2, 6; 1999 NO48 ∗, 8, 2, 6; 1999 NP48 ∗, 8, 2, 6;
1999 NQ48 ∗, 8, 2, 6; 1999 NR48 ∗, 7, 2, 6; 1999 NS48 ∗, 8, 2, 6; 1999 NT48 ∗, 8, 2, 6; 1999 NU48 ∗,
8, 2, 6; 1999 NV48 ∗, 8, 2, 6; 1999 NW48 ∗, 7, 2, 6; 1999 NX48 ∗, 8, 2, 6; 1999 NY48 ∗, 8, 2, 6;
1999 NZ48 ∗, 8, 2, 6; 1999 NA49 ∗, 8, 2, 6; 1999 NB49 ∗, 8, 2, 6; 1999 NC49 ∗, 8, 2, 6; 1999 ND49 ∗,
8, 2, 6; 1999 NE49 ∗, 8, 2, 6; 1999 NF49 ∗, 11, 3, 10; 1999 NG49 ∗, 8, 2, 6; 1999 NH49 ∗, 11,
3, 10; 1999 NJ49 ∗, 8, 2, 6; 1999 NK49 ∗, 8, 2, 6; 1999 NL49 ∗, 8, 2, 6; 1999 NM49 ∗, 8, 2, 6;
1999 NN49 ∗, 8, 2, 6; 1999 NO49 ∗, 8, 2, 6; 1999 NP49 ∗, 8, 2, 6; 1999 NQ49 ∗, 8, 2, 6; 1999 NR49 ∗,
12, 3, 59; 1999 NS49 ∗, 8, 2, 6; 1999 NT49 ∗, 8, 2, 6; 1999 NU49 ∗, 8, 2, 6; 1999 NV49 ∗, 7, 2, 6;
1999 NW49 ∗, 8, 2, 6; 1999 NX49 ∗, 8, 2, 6; 1999 NY49 ∗, 8, 2, 6; 1999 NZ49 ∗, 8, 2, 6; 1999 NA50 ∗,
8, 2, 6; 1999 NB50 ∗, 8, 2, 6; 1999 NC50 ∗, 8, 2, 6; 1999 ND50 ∗, 8, 2, 6; 1999 NE50 ∗, 8, 2,
6; 1999 NF50 ∗, 8, 2, 6; 1999 NG50 ∗, 8, 2, 6; 1999 NH50 ∗, 8, 2, 6; 1999 NJ50 ∗, 11, 3,
10; 1999 NK50 ∗, 8, 2, 6; 1999 NL50 ∗, 7, 2, 6; 1999 NM50 ∗, 10, 2, 5; 1999 NN50 ∗, 8, 2,
5; 1999 NO50 ∗, 9, 2, 5; 1999 NP50 ∗, 14, 3, 34; 1999 NQ50 ∗, 9, 2, 5; 1999 NR50 ∗, 7, 2, 5;
1999 NS50 ∗, 8, 2, 5; 1999 NT50 ∗, 9, 2, 5; 1999 NU50 ∗, 9, 2, 5; 1999 NV50 ∗, 9, 2, 5; 1999 NW50 ∗,
8, 2, 5; 1999 NX50 ∗, 9, 2, 5; 1999 NY50 ∗, 9, 2, 5; 1999 NZ50 ∗, 11, 3, 9; 1999 NA51 ∗, 10, 2,
10; 1999 NB51 ∗, 8, 2, 10; 1999 NC51 ∗, 8, 2, 10; 1999 ND51 ∗, 9, 2, 9; 1999 NE51 ∗, 9, 2,
9; 1999 NF51 ∗, 9, 2, 9; 1999 NG51 ∗, 10, 2, 9; 1999 NH51 ∗, 10, 2, 9; 1999 NJ51 ∗, 7, 2, 9;
1999 NK51 ∗, 9, 2, 8; 1999 NL51 ∗, 8, 2, 10; 1999 NM51 ∗, 8, 2, 10; 1999 NN51 ∗, 9, 2, 10;
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1999 NO51 ∗, 9, 2, 10; 1999 NP51 ∗, 10, 2, 10; 1999 NQ51 ∗, 8, 2, 10; 1999 NR51 ∗, 8, 2, 10;
1999 NS51 ∗, 10, 2, 10; 1999 NT51 ∗, 10, 2, 10; 1999 NU51 ∗, 10, 2, 10; 1999 NV51 ∗, 9, 2, 10;
1999 NW51 ∗, 9, 2, 10; 1999 NX51 ∗, 10, 2, 10; 1999 NY51 ∗, 10, 2, 10; 1999 NZ51 ∗, 10, 2,
10; 1999 NA52 ∗, 10, 2, 10; 1999 NB52 ∗, 8, 2, 10; 1999 NC52 ∗, 15, 3, 63; 1999 ND52 ∗, 9, 2,
10; 1999 NE52 ∗, 10, 2, 10; 1999 NF52 ∗, 10, 2, 10; 1999 NG52 ∗, 8, 2, 10; 1999 NH52 ∗, 10,
2, 10; 1999 NJ52 ∗, 9, 2, 10; 1999 NK52 ∗, 9, 2, 10; 1999 NL52 ∗, 9, 2, 10; 1999 NM52 ∗, 9, 2,
10; 1999 NN52 ∗, 9, 2, 10; 1999 NO52 ∗, 9, 2, 10; 1999 NP52 ∗, 7, 2, 10; 1999 NQ52 ∗, 9, 2,
10; 1999 NR52 ∗, 8, 2, 10; 1999 NS52 ∗, 9, 2, 10; 1999 NT52 ∗, 8, 2, 10; 1999 NU52 ∗, 10, 2,
10; 1999 NV52 ∗, 9, 2, 10; 1999 NW52 ∗, 10, 2, 10; 1999 NX52 ∗, 10, 2, 10; 1999 NY52 ∗, 9, 2,
10; 1999 NZ52 ∗, 9, 2, 10; 1999 NA53 ∗, 9, 2, 10; 1999 NB53 ∗, 9, 2, 10; 1999 NC53 ∗, 9, 2, 10;
1999 ND53 ∗, 9, 2, 10; 1999 NE53 ∗, 9, 2, 10; 1999 NF53 ∗, 14, 3, 62; 1999 NG53 ∗, 10, 2, 10;
1999 NH53 ∗, 9, 2, 10; 1999 NJ53 ∗, 9, 2, 10; 1999 NK53 ∗, 9, 2, 10; 1999 NL53 ∗, 10, 2, 10;
1999 NM53 ∗, 14, 3, 62; 1999 NN53 ∗, 9, 2, 10; 1999 NO53 ∗, 9, 2, 10; 1999 NP53 ∗, 7, 2, 10;
1999 NQ53 ∗, 10, 2, 10; 1999 NR53 ∗, 9, 2, 10; 1999 NS53 ∗, 9, 2, 10; 1999 NT53 ∗, 10, 2, 10;
1999 NU53 ∗, 9, 2, 10; 1999 NV53 ∗, 9, 2, 10; 1999 NW53 ∗, 8, 2, 10; 1999 NX53 ∗, 10, 2, 10;
1999 NY53 ∗, 8, 2, 10; 1999 NZ53 ∗, 10, 2, 10; 1999 NA54 ∗, 10, 2, 10; 1999 NB54 ∗, 10, 2, 10;
1999 NC54 ∗, 10, 2, 10; 1999 ND54 ∗, 10, 2, 10; 1999 NE54 ∗, 10, 2, 10; 1999 NF54 ∗, 10, 2,
10; 1999 NG54 ∗, 10, 2, 10; 1999 NH54 ∗, 10, 2, 10; 1999 NJ54 ∗, 10, 2, 10; 1999 NK54 ∗, 10,
2, 10; 1999 NL54 ∗, 9, 2, 10; 1999 NM54 ∗, 8, 2, 10; 1999 NN54 ∗, 10, 2, 10; 1999 NO54 ∗, 8,
2, 10; 1999 NP54 ∗, 10, 2, 10; 1999 NQ54 ∗, 10, 2, 10; 1999 NR54 ∗, 8, 2, 10; 1999 NS54 ∗, 15,
2, 10; 1999 NT54 ∗, 10, 2, 10; 1999 NU54 ∗, 9, 2, 10; 1999 NV54 ∗, 9, 2, 10; 1999 NW54 ∗, 9,
2, 10; 1999 NX54 ∗, 10, 2, 10; 1999 NY54 ∗, 10, 2, 10; 1999 NZ54 ∗, 10, 2, 10; 1999 NA55 ∗, 9,
2, 10; 1999 NB55 ∗, 10, 2, 10; 1999 NC55 ∗, 10, 2, 10; 1999 ND55 ∗, 9, 2, 10; 1999 NE55 ∗, 10,
2, 10; 1999 NF55 ∗, 10, 2, 10; 1999 NG55 ∗, 8, 2, 10; 1999 NH55 ∗, 9, 2, 10; 1999 NJ55 ∗, 9, 2,
10; 1999 NK55 ∗, 10, 2, 10; 1999 NL55 ∗, 10, 2, 10; 1999 NM55 ∗, 8, 2, 10; 1999 NN55 ∗, 10, 2,
10; 1999 NO55 ∗, 10, 2, 10; 1999 NP55 ∗, 10, 2, 10; 1999 NQ55 ∗, 10, 2, 10; 1999 NR55 ∗, 10,
2, 10; 1999 NS55 ∗, 8, 2, 10; 1999 NT55 ∗, 10, 2, 10; 1999 NU55 ∗, 9, 2, 10; 1999 NV55 ∗, 10,
2, 10; 1999 NW55 ∗, 10, 2, 10; 1999 NX55 ∗, 9, 2, 10; 1999 NY55 ∗, 10, 2, 10; 1999 NZ55 ∗, 9,
2, 10; 1999 NA56 ∗, 10, 2, 10; 1999 NB56 ∗, 15, 3, 63; 1999 NC56 ∗, 10, 2, 10; 1999 ND56 ∗,
10, 2, 10; 1999 NE56 ∗, 10, 2, 10; 1999 NF56 ∗, 10, 2, 10; 1999 NG56 ∗, 9, 2, 10; 1999 NH56 ∗,
9, 2, 10; 1999 NJ56 ∗, 7, 2, 10; 1999 NK56 ∗, 10, 2, 10; 1999 NL56 ∗, 8, 2, 10; 1999 NM56 ∗,
9, 2, 10; 1999 NN56 ∗, 7, 2, 10; 1999 NO56 ∗, 10, 2, 10; 1999 NP56 ∗, 8, 2, 10; 1999 NQ56 ∗,
9, 2, 10; 1999 NR56 ∗, 9, 2, 10; 1999 NS56 ∗, 10, 2, 10; 1999 NT56 ∗, 9, 2, 10; 1999 NU56 ∗,
10, 2, 10; 1999 NV56 ∗, 8, 2, 10; 1999 NW56 ∗, 8, 2, 10; 1999 NX56 ∗, 9, 2, 10; 1999 NY56 ∗,
9, 2, 10; 1999 NZ56 ∗, 10, 2, 10; 1999 NA57 ∗, 10, 2, 10; 1999 NB57 ∗, 9, 2, 10; 1999 NC57 ∗,
10, 2, 10; 1999 ND57 ∗, 10, 2, 10; 1999 NE57 ∗, 10, 2, 10; 1999 NF57 ∗, 10, 2, 10; 1999 NG57 ∗,
9, 2, 10; 1999 NH57 ∗, 8, 2, 10; 1999 NJ57 ∗, 8, 2, 9; 1999 NK57 ∗, 9, 2, 9; 1999 NL57 ∗, 9,
2, 9; 1999 NM57 ∗, 10, 2, 9; 1999 NN57 ∗, 10, 2, 9; 1999 NO57 ∗, 13, 3, 38; 1999 NP57 ∗,
14, 3, 38; 1999 NQ57 ∗, 9, 2, 9; 1999 NR57 ∗, 9, 2, 9; 1999 NS57 ∗, 10, 2, 9; 1999 NT57 ∗,
10, 2, 9; 1999 NU57 ∗, 10, 2, 9; 1999 NV57 ∗, 9, 2, 9; 1999 NW57 ∗, 9, 2, 9; 1999 NX57 ∗,
10, 2, 9; 1999 NY57 ∗, 9, 2, 9; 1999 NZ57 ∗, 13, 2, 9; 1999 NA58 ∗, 9, 2, 9; 1999 NB58 ∗, 8,
2, 9; 1999 NC58 ∗, 10, 2, 9; 1999 ND58 ∗, 10, 2, 9; 1999 NE58 ∗, 15, 3, 38; 1999 NF58 ∗, 9,
2, 9; 1999 NG58 ∗, 9, 2, 9; 1999 NH58 ∗, 9, 2, 9; 1999 NJ58 ∗, 10, 2, 9; 1999 NK58 ∗, 8, 2,
9; 1999 NL58 ∗, 9, 2, 9; 1999 NM58 ∗, 10, 2, 9; 1999 NN58 ∗, 9, 2, 9; 1999 NO58 ∗, 10, 2, 9;
1999 NP58 ∗, 8, 2, 9; 1999 NQ58 ∗, 9, 2, 9; 1999 NR58 ∗, 8, 2, 9; 1999 NS58 ∗, 7, 2, 9; 1999 NT58 ∗,
10, 2, 9; 1999 NU58 ∗, 14, 3, 38; 1999 NV58 ∗, 10, 2, 9; 1999 NW58 ∗, 9, 2, 9; 1999 NX58 ∗,
10, 2, 9; 1999 NY58 ∗, 10, 2, 9; 1999 NZ58 ∗, 7, 2, 9; 1999 NA59 ∗, 8, 2, 9; 1999 NB59 ∗, 10,
2, 9; 1999 NC59 ∗, 9, 2, 9; 1999 ND59 ∗, 9, 2, 9; 1999 NE59 ∗, 8, 2, 9; 1999 NF59 ∗, 9, 2, 9;
1999 NG59 ∗, 7, 2, 9; 1999 NH59 ∗, 7, 2, 9; 1999 NJ59 ∗, 7, 2, 9; 1999 NK59 ∗, 9, 2, 9; 1999 NL59 ∗,
8, 2, 9; 1999 NM59 ∗, 8, 2, 9; 1999 NN59 ∗, 9, 2, 9; 1999 NO59 ∗, 9, 2, 9; 1999 NP59 ∗, 10, 2,
9; 1999 NQ59 ∗, 10, 2, 9; 1999 NR59 ∗, 10, 2, 9; 1999 NS59 ∗, 10, 2, 9; 1999 NT59 ∗, 10, 2,
9; 1999 NU59 ∗, 10, 2, 9; 1999 NV59 ∗, 9, 2, 9; 1999 NW59 ∗, 10, 2, 9; 1999 NX59 ∗, 10, 2,
9; 1999 NY59 ∗, 10, 2, 9; 1999 NZ59 ∗, 10, 2, 9; 1999 NA60 ∗, 10, 2, 9; 1999 NB60 ∗, 9, 2,
9; 1999 NC60 ∗, 10, 2, 9; 1999 ND60 ∗, 9, 2, 9; 1999 NE60 ∗, 9, 2, 9; 1999 NF60 ∗, 10, 2,
9; 1999 NG60 ∗, 10, 2, 9; 1999 NH60 ∗, 10, 2, 9; 1999 NJ60 ∗, 14, 2, 9; 1999 NK60 ∗, 10, 2,
9; 1999 NL60 ∗, 10, 2, 9; 1999 NM60 ∗, 15, 3, 38; 1999 NN60 ∗, 9, 2, 9; 1999 NO60 ∗, 8, 2,
9; 1999 NP60 ∗, 8, 2, 9; 1999 NQ60 ∗, 10, 2, 9; 1999 NR60 ∗, 10, 2, 9; 1999 NS60 ∗, 10, 2,
9; 1999 NT60 ∗, 10, 2, 9; 1999 NU60 ∗, 10, 2, 9; 1999 NV60 ∗, 9, 2, 9; 1999 NW60 ∗, 9, 2,
9; 1999 NX60 ∗, 10, 2, 9; 1999 NY60 ∗, 9, 2, 9; 1999 NZ60 ∗, 9, 2, 9; 1999 NA61 ∗, 10, 2,
9; 1999 NB61 ∗, 10, 2, 9; 1999 NC61 ∗, 8, 2, 9; 1999 ND61 ∗, 10, 2, 9; 1999 NE61 ∗, 10, 2,
9; 1999 NF61 ∗, 9, 2, 9; 1999 NG61 ∗, 9, 2, 9; 1999 NH61 ∗, 10, 2, 9; 1999 NJ61 ∗, 10, 2, 9;
1999 NK61 ∗, 10, 2, 9; 1999 NL61 ∗, 10, 2, 9; 1999 NM61 ∗, 8, 2, 9; 1999 NN61 ∗, 8, 2, 9;
1999 NO61 ∗, 10, 2, 9; 1999 NP61 ∗, 10, 2, 9; 1999 NQ61 ∗, 10, 2, 9; 1999 NR61 ∗, 10, 2, 9;
1999 NS61 ∗, 9, 2, 9; 1999 NT61 ∗, 10, 2, 9; 1999 NU61 ∗, 10, 2, 9; 1999 NV61 ∗, 10, 2, 9;
1999 NW61 ∗, 9, 2, 9; 1999 NX61 ∗, 10, 2, 9; 1999 NY61 ∗, 8, 2, 9; 1999 NZ61 ∗, 10, 2, 9;
1999 NA62 ∗, 10, 2, 9; 1999 NB62 ∗, 9, 2, 9; 1999 NC62 ∗, 10, 2, 9; 1999 ND62 ∗, 9, 2, 9;
1999 NE62 ∗, 10, 2, 9; 1999 NF62 ∗, 8, 2, 9; 1999 NG62 ∗, 9, 2, 9; 1999 NH62 ∗, 10, 2, 9;
1999 NJ62 ∗, 10, 2, 9; 1999 NK62 ∗, 10, 2, 9; 1999 NL62 ∗, 9, 2, 9; 1999 NM62 ∗, 10, 2, 9;

1999 NN62 ∗, 7, 2, 9; 1999 NO62 ∗, 10, 2, 9; 1999 NP62 ∗, 10, 2, 9; 1999 NQ62 ∗, 9, 2, 9;
1999 NR62 ∗, 8, 2, 9;
1999 NS62 ∗, 9, 2, 9; 1999 NT62 ∗, 9, 2, 9; 1999 NU62 ∗, 8, 2, 9; 1999 NV62 ∗, 8, 2, 9; 1999 NW62 ∗,
7, 2, 9; 1999 NX62 ∗, 10, 2, 9; 1999 NY62 ∗, 10, 2, 9; 1999 NZ62 ∗, 9, 2, 9; 1999 NA63 ∗, 9,
2, 9; 1999 NB63 ∗, 10, 2, 9; 1999 NC63 ∗, 10, 2, 9; 1999 ND63 ∗, 7, 2, 9; 1999 NE63 ∗, 9, 2, 8;
1999 NF63 ∗, 8, 2, 8; 1999 NG63 ∗, 9, 2, 8; 1999 NH63 ∗, 8, 2, 8; 1999 NJ63 ∗, 9, 2, 8; 1999 NK63 ∗,
8, 2, 8; 1999 NL63 ∗, 10, 2, 8; 1999 NM63 ∗, 7, 2, 8; 1999 NN63 ∗, 10, 2, 8; 1999 NO63 ∗, 9,
2, 8; 1999 NP63 ∗, 13, 2, 8; 1999 NQ63 ∗, 8, 2, 8; 1999 NR63 ∗, 10, 2, 8; 1999 NS63 ∗, 9, 2,
8; 1999 NT63 ∗, 10, 2, 8; 1999 NU63 ∗, 9, 2, 8; 1999 NV63 ∗, 10, 2, 8; 1999 NW63 ∗, 10, 2,
8; 1999 NX63 ∗, 10, 2, 8; 1999 NY63 ∗, 10, 2, 8; 1999 NZ63 ∗, 10, 2, 8; 1999 NA64 ∗, 8, 2,
8; 1999 NB64 ∗, 10, 2, 8; 1999 NC64 ∗, 10, 2, 8; 1999 ND64 ∗, 8, 2, 8; 1999 NE64 ∗, 9, 2, 8;
1999 NF64 ∗, 7, 2, 11; 1999 OB, 14, 3, 10; 1999 OC, 13, 3, 10; 1999 OF, 4, 1, 0; 1999 OH, 8, 2, 2;
1999 OJ, 3, 1, 0; 1999 OL, 8, 2, 2; 1999 OM, 5, 1, 0; 1999 ON, 3, 1, 0; 1999 OO, 5, 1, 0; 1999 OR,
3, 1, 0; 1999 OV, 5, 1, 0; 1999 OW, 11, 3, 10; 1999 OC1, 5, 1, 0; 1999 OD1, 5, 1, 0; 1999 OE1,
5, 1, 0; 1999 OG1 ∗, 8, 2, 3; 1999 OH1 ∗, 14, 2, 3; 1999 OJ1 ∗, 9, 2, 3; 1999 OK1 ∗, 8, 2, 3;
1999 OL1 ∗, 9, 2, 3; 1999 OM1 ∗, 9, 2, 3; 1999 OO1, 5, 1, 0; 1999 OP1 ∗, 7, 2, 6; 1999 OQ1 ∗,
7, 2, 6; 1999 OR1 ∗, 7, 2, 6; 1999 OS1 ∗, 6, 2, 6; 1999 OT1 ∗, 6, 2, 6; 1999 OU1 ∗, 7, 2, 3;
1999 OV1 ∗, 10, 2, 7; 1999 OW1 ∗, 8, 2, 7; 1999 OX1 ∗, 8, 2, 7; 1999 OY1 ∗, 10, 2, 1; 1999 OZ1 ∗,
10, 2, 1; 1999 OA2 ∗, 10, 2, 1; 1999 OB2 ∗, 8, 2, 1; 1999 OC2 ∗, 9, 2, 1; 1999 OD2 ∗, 9, 2, 1;
1999 OE2 ∗, 9, 2, 1; 1999 OF2 ∗, 10, 2, 1; 1999 OG2 ∗, 10, 2, 1; 1999 OH2 ∗, 8, 2, 1; 1999 OJ2 ∗,
10, 2, 1; 1999 OK2 ∗, 9, 2, 1; 1999 OL2 ∗, 9, 2, 1; 1999 OM2 ∗, 9, 2, 1; 1999 ON2 ∗, 8, 2, 1;
1999 OO2 ∗, 8, 2, 1; 1999 OP2 ∗, 7, 2, 1; 1999 OQ2 ∗, 10, 2, 1; 1999 OR2 ∗, 9, 2, 1; 1999 OS2 ∗,
9, 2, 1; 1999 OT2 ∗, 14, 2, 1; 1999 OU2 ∗, 14, 2, 1; 1999 OV2 ∗, 10, 2, 1; 1999 OW2 ∗, 10, 2, 1;
1999 OX2 ∗, 8, 2, 1; 1999 OY2 ∗, 9, 2, 1; 1999 OZ2 ∗, 9, 2, 1; 1999 OA3 ∗, 15, 2, 1; 1999 OB3 ∗,
8, 2, 1; 1999 OC3 ∗, 7, 2, 1; 1999 OD3 ∗, 9, 2, 1; 1999 OE3 ∗, 9, 2, 1; 1999 OF3 ∗, 10, 2, 1;
1999 OG3 ∗, 15, 2, 1; 1999 OH3 ∗, 9, 2, 1; 1999 OJ3 ∗, 8, 2, 1; 2022 P-L, 4, 1, 0; 2053 P-L, 5,
1, 0; 2056 P-L, 8, 2, 9; 2527 P-L, 5, 1, 0; 2547 P-L, 5, 1, 0; 2611 P-L, 8, 2, 10; 2722 P-L, 5, 1,
0; 2743 P-L, 4, 1, 0; 2837 P-L, 5, 1, 0; 3090 P-L, 10, 2, 10; 4071 P-L, 5, 1, 0; 4129 P-L, 5, 1, 0;
4584 P-L, 5, 1, 0; 4652 P-L, 4, 1, 0; 4839 P-L, 3, 1, 0; 4844 P-L, 5, 1, 0; 5016 P-L, 4, 1, 0; 6044 P-L,
8, 2, 2; 6104 P-L, 5, 1, 0; 6526 P-L, 4, 1, 0; 6531 P-L, 4, 1, 0; 6584 P-L, 4, 1, 0; 6593 P-L, 3, 1,
0; 6792 P-L, 4, 1, 0; 7069 P-L, 5, 1, 0; 9073 P-L, 3, 1, 0; 9547 P-L, 5, 1, 0; 9560 P-L, 8, 2, 2;
9567 P-L, 4, 1, 0; 1080 T-1, 5, 1, 0; 1105 T-1, 4, 1, 0; 1122 T-1, 5, 1, 0; 1176 T-1, 5, 1, 0; 1274 T-1,
4, 1, 0; 2144 T-1, 5, 1, 0; 3224 T-1, 4, 1, 0; 3243 T-1, 4, 1, 0; 3274 T-1, 5, 1, 0; 4104 T-1, 5, 1, 0;
4194 T-1, 5, 1, 0; 4256 T-1, 3, 1, 0; 4265 T-1, 5, 1, 0; 4409 T-1, 4, 1, 0; 1005 T-2, 8, 2, 3; 1166 T-2,
5, 1, 0; 1167 T-2, 4, 1, 0; 1251 T-2, 9, 2, 2; 1323 T-2, 5, 1, 0; 1325 T-2, 6, 1, 0; 1352 T-2, 9, 2,
2; 2087 T-2, 8, 2, 34; 2115 T-2, 4, 1, 0; 2261 T-2, 5, 1, 0; 2312 T-2, 10, 2, 36; 3122 T-2, 10, 2,
33; 3141 T-2, 10, 2, 2; 3176 T-2, 3, 1, 0; 3193 T-2, 3, 1, 0; 3207 T-2, 5, 1, 0; 4062 T-2, 13, 3, 9;
4087 T-2, 4, 1, 0; 4122 T-2, 5, 1, 0; 4314 T-2, 9, 2, 2; 4328 T-2, 5, 1, 0; 5112 T-2, 5, 1, 0; 5124 T-2,
5, 1, 0; 5155 T-2, 9, 2, 28; 5415 T-2, 4, 1, 0; 5491 T-2, 4, 1, 0; 1021 T-3, 5, 1, 0; 1047 T-3, 5, 1, 0;
1071 T-3, 5, 1, 0; 1135 T-3, 5, 1, 0; 2008 T-3, 4, 1, 0; 2031 T-3, 5, 1, 0; 2035 T-3, 5, 1, 0; 2140 T-3,
5, 1, 0; 2216 T-3, 13, 3, 8; 2312 T-3, 5, 1, 0; 3100 T-3, 8, 2, 5; 3140 T-3, 5, 1, 0; 3157 T-3, 9,
2, 5; 3224 T-3, 5, 1, 0; 3355 T-3, 10, 2, 27; 3446 T-3, 3, 1, 0; 3449 T-3, 3, 1, 0; 3460 T-3, 15, 3,
441; 3474 T-3, 3, 1, 0; 4166 T-3, 5, 1, 0; 4221 T-3, 8, 2, 10; 4245 T-3, 3, 1, 0; 4288 T-3, 8, 2, 2;
4326 T-3, 4, 1, 0; 4354 T-3, 4, 1, 0; 5002 T-3, 4, 1, 0; 5034 T-3, 4, 1, 0; 5165 T-3, 5, 1, 0; (16), 1,
1, 0; (24), 4, 2, 6; (28), 2, 1, 0; (33), 2, 1, 0; (41), 4, 2, 1; (48), 3, 1, 0; (50), 9, 2, 5; (53), 10, 2,
5; (61), 4, 1, 0; (71), 5, 1, 0; (76), 6, 2, 3; (81), 4, 1, 0; (85), 5, 1, 0; (96), 15, 2, 1; (105), 4, 1, 0;
(111), 5, 1, 0; (112), 4, 1, 0; (116), 4, 1, 0; (118), 5, 1, 0; (122), 1, 1, 0; (136), 3, 1, 0; (141), 1, 1,
0; (148), 5, 1, 0; (151), 2, 1, 0; (159), 10, 2, 5; (166), 8, 2, 6; (168), 10, 2, 5; (179), 4, 1, 0; (184), 7,
2, 2; (198), 1, 1, 0; (210), 6, 2, 2; (214), 5, 1, 0; (221), 8, 2, 6; (224), 5, 1, 0; (227), 4, 1, 0; (242),
24, 4, 10; (243), 9, 2, 2; (244), 10, 2, 8; (251), 2, 1, 0; (276), 5, 1, 0; (289), 10, 2, 6; (318), 9, 2,
6; (334), 6, 2, 3; (353), 9, 2, 2; (360), 10, 2, 9; (367), 9, 2, 2; (370), 4, 1, 0; (372), 1, 1, 0; (374),
11, 3, 9; (378), 5, 1, 0; (381), 10, 2, 6; (384), 9, 2, 2; (390), 10, 2, 2; (399), 5, 1, 0; (403), 4, 1, 0;
(405), 10, 2, 10; (406), 9, 2, 2; (412), 8, 2, 2; (422), 3, 1, 0; (440), 9, 2, 2; (443), 6, 2, 10; (451), 9,
2, 2; (454), 5, 2, 2; (467), 5, 1, 0; (470), 4, 1, 0; (471), 1, 1, 0; (478), 4, 2, 6; (479), 9, 2, 1; (481),
9, 2, 2; (483), 10, 2, 10; (484), 5, 1, 0; (485), 9, 2, 10; (494), 4, 1, 0; (495), 3, 1, 0; (496), 9, 2, 6;
(503), 10, 2, 2; (505), 3, 1, 0; (514), 5, 1, 0; (516), 3, 1, 0; (526), 5, 1, 0; (527), 4, 2, 5; (535), 7, 2,
2; (539), 10, 2, 2; (541), 5, 1, 0; (549), 5, 1, 0; (550), 3, 1, 0; (551), 4, 1, 0; (556), 3, 1, 0; (574),
7, 2, 2; (584), 7, 2, 2; (591), 5, 1, 0; (598), 4, 1, 0; (615), 8, 2, 2; (622), 10, 2, 6; (625), 5, 2, 3;
(641), 9, 2, 2; (643), 10, 2, 1; (646), 8, 2, 2; (650), 6, 3, 10; (655), 10, 2, 2; (661), 5, 1, 0; (663), 9,
2, 9; (667), 10, 2, 10; (687), 5, 1, 0; (696), 8, 2, 10; (698), 5, 1, 0; (701), 8, 2, 10; (724), 14, 3, 10;
(733), 2, 1, 0; (742), 3, 1, 0; (744), 11, 2, 6; (747), 1, 1, 0; (752), 8, 2, 2; (755), 10, 2, 5; (757), 4,
1, 0; (758), 8, 2, 2; (771), 5, 1, 0; (773), 4, 1, 0; (779), 5, 1, 0; (780), 8, 2, 10; (811), 4, 1, 0; (829),
5, 1, 0; (837), 8, 2, 6; (838), 13, 2, 6; (840), 3, 1, 0; (860), 5, 1, 0; (862), 7, 2, 3; (863), 9, 2, 6;
(872), 8, 2, 10; (875), 5, 1, 0; (890), 5, 1, 0; (893), 8, 2, 10; (895), 9, 2, 21; (897), 10, 2, 9; (903),
8, 2, 6; (904), 4, 1, 0; (920), 15, 3, 9; (923), 10, 2, 10; (924), 10, 2, 10; (928), 5, 1, 0; (935), 6, 2, 2;
(962), 9, 2, 2; (986), 8, 2, 2; (989), 9, 2, 6; (999), 10, 2, 10; (1009), 3, 1, 0; (1022), 5, 1, 0; (1031),
5, 1, 0; (1040), 5, 1, 0; (1044), 9, 2, 2; (1045), 9, 2, 2; (1051), 4, 1, 0; (1054), 5, 1, 0; (1057), 5,
1, 0; (1064), 5, 1, 0; (1067), 5, 1, 0; (1072), 5, 1, 0; (1076), 4, 1, 0; (1086), 5, 2, 2; (1089), 5, 1,
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0; (1107), 8, 2, 2; (1109), 10, 2, 2; (1113), 5, 1, 0; (1126), 3, 1, 0; (1130), 5, 1, 0; (1139), 5, 1,
0; (1144), 3, 1, 0; (1146), 7, 2, 1; (1153), 4, 1, 0; (1166), 9, 2, 2; (1167), 16, 3, 10; (1168), 10, 2,
9; (1172), 5, 1, 0; (1173), 8, 2, 10; (1175), 5, 1, 0; (1195), 5, 1, 0; (1199), 3, 1, 0; (1203), 10, 2,
10; (1204), 3, 1, 0; (1210), 2, 1, 0; (1212), 5, 1, 0; (1219), 5, 1, 0; (1223), 3, 1, 0; (1228), 7, 2,
2; (1232), 5, 1, 0; (1238), 5, 1, 0; (1239), 8, 2, 2; (1243), 5, 1, 0; (1248), 5, 1, 0; (1255), 10, 2,
6; (1257), 5, 1, 0; (1265), 5, 1, 0; (1269), 2, 2, 2; (1282), 8, 2, 2; (1283), 5, 1, 0; (1295), 9, 2, 5;
(1309), 9, 2, 10; (1314), 5, 1, 0; (1324), 5, 1, 0; (1326), 5, 1, 0; (1334), 3, 1, 0; (1340), 6, 2, 2;
(1342), 5, 1, 0; (1345), 8, 2, 3; (1346), 8, 2, 10; (1353), 8, 2, 6; (1362), 9, 2, 9; (1363), 8, 2, 3;
(1365), 5, 1, 0; (1370), 7, 2, 3; (1372), 1, 1, 0; (1374), 3, 1, 0; (1375), 5, 1, 0; (1378), 2, 1, 0; (1382),
5, 1, 0; (1383), 5, 1, 0; (1384), 8, 2, 6; (1385), 2, 2, 2; (1395), 9, 2, 6; (1414), 5, 1, 0; (1417), 9,
2, 2; (1420), 8, 2, 10; (1435), 3, 1, 0; (1438), 10, 2, 3; (1439), 5, 1, 0; (1450), 8, 2, 2; (1454), 5,
1, 0; (1457), 3, 1, 0; (1470), 14, 3, 8; (1475), 5, 1, 0; (1494), 4, 1, 0; (1499), 5, 1, 0; (1504), 7,
2, 2; (1513), 3, 1, 0; (1519), 5, 1, 0; (1522), 8, 2, 2; (1533), 4, 1, 0; (1544), 4, 1, 0; (1545), 5, 1,
0; (1554), 10, 2, 9; (1559), 5, 1, 0; (1560), 5, 1, 0; (1563), 5, 1, 0; (1588), 5, 1, 0; (1595), 9, 2,
2; (1599), 9, 2, 2; (1601), 5, 1, 0; (1613), 8, 2, 2; (1617), 22, 4, 10; (1625), 5, 1, 0; (1644), 8, 2,
10; (1660), 5, 1, 0; (1665), 5, 1, 0; (1668), 5, 1, 0; (1682), 5, 1, 0; (1689), 3, 1, 0; (1722), 5, 1,
0; (1731), 15, 3, 3; (1761), 3, 1, 0; (1768), 2, 1, 0; (1773), 15, 3, 8; (1775), 5, 1, 0; (1791), 4, 1,
0; (1794), 5, 1, 0; (1798), 3, 1, 0; (1805), 5, 1, 0; (1810), 10, 2, 2; (1811), 5, 1, 0; (1833), 3, 1,
0; (1835), 3, 1, 0; (1836), 9, 2, 10; (1846), 6, 2, 2; (1853), 5, 1, 0; (1854), 10, 2, 5; (1867), 10, 2,
9; (1871), 5, 1, 0; (1873), 10, 2, 10; (1888), 9, 2, 5; (1890), 4, 1, 0; (1903), 9, 2, 3; (1905), 5, 1,
0; (1912), 10, 2, 2; (1924), 3, 1, 0; (1925), 4, 1, 0; (1933), 4, 1, 0; (1940), 15, 2, 10; (1949), 5, 1,
0; (1953), 5, 2, 2; (1963), 10, 2, 8; (1988), 8, 2, 2; (1992), 5, 1, 0; (1997), 5, 1, 0; (2002), 9, 2,
10; (2007), 4, 1, 0; (2009), 4, 1, 0; (2025), 5, 1, 0; (2027), 9, 2, 2; (2030), 3, 1, 0; (2039), 5, 1,
0; (2051), 10, 2, 2; (2065), 5, 1, 0; (2072), 7, 2, 2; (2075), 10, 2, 2; (2079), 5, 1, 0; (2082), 8, 2,
2; (2085), 5, 1, 0; (2091), 10, 2, 6; (2105), 9, 2, 2; (2112), 8, 2, 5; (2120), 5, 1, 0; (2137), 5, 1,
0; (2152), 10, 2, 5; (2159), 3, 1, 0; (2161), 3, 1, 0; (2174), 4, 1, 0; (2176), 10, 2, 2; (2177), 9, 2,
2; (2181), 5, 1, 0; (2182), 5, 1, 0; (2187), 8, 2, 6; (2196), 15, 2, 6; (2204), 15, 3, 10; (2205), 5, 1,
0; (2207), 8, 2, 3; (2214), 5, 1, 0; (2218), 5, 1, 0; (2223), 4, 1, 0; (2224), 5, 1, 0; (2226), 9, 2, 2;
(2228), 14, 2, 2; (2229), 10, 2, 10; (2232), 9, 2, 5; (2233), 4, 1, 0; (2237), 5, 1, 0; (2240), 8, 2, 3;
(2241), 10, 2, 9; (2246), 8, 2, 3; (2259), 10, 1, 0; (2264), 10, 2, 2; (2270), 5, 1, 0; (2273), 5, 1, 0;
(2285), 8, 2, 6; (2296), 9, 2, 2; (2299), 8, 2, 10; (2316), 8, 2, 2; (2319), 14, 2, 2; (2326), 5, 1, 0;
(2357), 3, 1, 0; (2359), 5, 1, 0; (2361), 9, 2, 2; (2365), 8, 2, 10; (2366), 5, 1, 0; (2367), 5, 1, 0;
(2373), 9, 2, 10; (2375), 19, 3, 3; (2376), 3, 1, 0; (2381), 8, 2, 6; (2385), 5, 1, 0; (2397), 10, 2, 6;
(2402), 5, 1, 0; (2403), 10, 2, 2; (2408), 9, 2, 21; (2409), 10, 2, 5; (2412), 8, 2, 2; (2415), 8, 2, 2;
(2420), 10, 2, 10; (2428), 5, 1, 0; (2435), 7, 2, 6; (2444), 10, 2, 2; (2450), 10, 2, 2; (2455), 10, 2,
2; (2465), 10, 2, 2; (2467), 5, 1, 0; (2479), 8, 2, 3; (2483), 5, 1, 0; (2487), 8, 2, 2; (2490), 10, 2,
10; (2501), 8, 2, 2; (2510), 9, 2, 2; (2518), 9, 2, 6; (2521), 8, 2, 6; (2530), 10, 2, 9; (2544), 5, 1,
0; (2555), 5, 1, 0; (2557), 5, 1, 0; (2559), 8, 2, 2; (2566), 9, 2, 2; (2572), 8, 2, 10; (2577), 4, 1, 0;
(2581), 10, 2, 2; (2586), 4, 1, 0; (2591), 10, 2, 2; (2593), 8, 2, 2; (2594), 4, 1, 0; (2613), 9, 2, 2;
(2621), 5, 1, 0; (2622), 8, 2, 3; (2625), 10, 2, 5; (2627), 5, 1, 0; (2628), 8, 2, 3; (2636), 8, 2, 2;
(2670), 12, 3, 9; (2674), 3, 1, 0; (2675), 9, 2, 2; (2684), 12, 3, 10; (2685), 5, 1, 0; (2689), 10, 2,
6; (2692), 5, 1, 0; (2700), 4, 1, 0; (2703), 10, 2, 8; (2705), 9, 2, 2; (2709), 8, 2, 10; (2711), 4, 1,
0; (2714), 7, 2, 3; (2727), 9, 2, 5; (2737), 5, 1, 0; (2738), 9, 2, 2; (2740), 15, 3, 10; (2741), 5, 1,
0; (2743), 10, 2, 10; (2746), 5, 1, 0; (2751), 8, 2, 3; (2754), 8, 2, 2; (2761), 8, 2, 2; (2764), 8, 2,
3; (2766), 5, 1, 0; (2769), 8, 2, 2; (2772), 4, 1, 0; (2774), 5, 1, 0; (2778), 8, 2, 2; (2782), 3, 1, 0;
(2784), 10, 2, 2; (2789), 5, 1, 0; (2792), 5, 1, 0; (2795), 9, 2, 10; (2808), 5, 1, 0; (2810), 5, 1, 0;
(2834), 10, 2, 6; (2835), 10, 2, 2; (2838), 4, 1, 0; (2852), 4, 1, 0; (2853), 5, 1, 0; (2857), 5, 1, 0;
(2868), 5, 1, 0; (2884), 9, 2, 2; (2885), 5, 1, 0; (2891), 9, 2, 2; (2893), 5, 1, 0; (2894), 5, 1, 0; (2895),
8, 2, 2; (2909), 9, 2, 2; (2910), 8, 2, 2; (2914), 3, 1, 0; (2919), 9, 2, 3; (2925), 8, 2, 3; (2928), 5,
1, 0; (2934), 8, 2, 10; (2935), 5, 1, 0; (2941), 5, 1, 0; (2949), 5, 1, 0; (2955), 3, 1, 0; (2957), 9,
2, 5; (2970), 12, 2, 2; (2973), 5, 1, 0; (2978), 9, 2, 2; (2979), 10, 2, 6; (2980), 5, 1, 0; (2981), 9,
2, 2; (2984), 9, 2, 2; (2989), 8, 2, 2; (2993), 9, 2, 2; (3020), 4, 1, 0; (3025), 10, 2, 10; (3030), 9,
2, 2; (3042), 5, 1, 0; (3057), 10, 2, 8; (3058), 8, 2, 6; (3059), 4, 1, 0; (3065), 8, 2, 3; (3073), 5,
1, 0; (3074), 9, 2, 2; (3075), 4, 1, 0; (3089), 10, 2, 2; (3091), 4, 1, 0; (3095), 8, 2, 3; (3104), 5,
1, 0; (3105), 5, 1, 0; (3110), 8, 2, 2; (3112), 7, 2, 2; (3117), 10, 2, 2; (3126), 10, 2, 6; (3174), 5,
1, 0; (3188), 5, 1, 0; (3189), 9, 2, 6; (3196), 5, 1, 0; (3202), 33, 3, 9; (3209), 10, 2, 3; (3215), 10,
2, 8; (3219), 9, 2, 2; (3222), 10, 2, 9; (3231), 5, 1, 0; (3237), 9, 2, 11; (3240), 8, 2, 3; (3256), 5,
1, 0; (3258), 4, 1, 0; (3259), 9, 2, 6; (3266), 5, 1, 0; (3270), 5, 1, 0; (3279), 10, 2, 10; (3280), 10,
2, 2; (3284), 5, 1, 0; (3285), 5, 1, 0; (3297), 9, 2, 2; (3301), 4, 1, 0; (3304), 4, 1, 0; (3306), 10,
1, 0; (3307), 3, 1, 0; (3308), 4, 1, 0; (3311), 3, 1, 0; (3313), 10, 2, 1; (3321), 9, 2, 10; (3323), 9,
2, 2; (3336), 8, 2, 3; (3337), 8, 2, 3; (3354), 10, 2, 2; (3367), 5, 1, 0; (3377), 15, 2, 2; (3379), 5,
1, 0; (3380), 8, 2, 3; (3393), 5, 1, 0; (3401), 5, 1, 0; (3406), 5, 1, 0; (3408), 4, 1, 0; (3423), 8, 2,
3; (3425), 9, 2, 3; (3429), 5, 1, 0; (3440), 4, 1, 0; (3442), 9, 2, 2; (3451), 9, 2, 10; (3457), 9, 2,
2; (3463), 8, 2, 2; (3467), 10, 2, 3; (3475), 5, 1, 0; (3487), 5, 1, 0; (3492), 4, 1, 0; (3496), 4, 1,
0; (3497), 9, 2, 10; (3503), 3, 1, 0; (3511), 8, 2, 6; (3512), 5, 1, 0; (3517), 10, 2, 5; (3518), 4, 1,
0; (3524), 10, 2, 9; (3531), 10, 2, 9; (3533), 5, 1, 0; (3534), 8, 2, 10; (3566), 4, 1, 0; (3571), 15,
3, 5; (3573), 5, 1, 0; (3577), 10, 2, 2; (3580), 7, 2, 3; (3585), 4, 1, 0; (3589), 8, 2, 2; (3602), 5,
1, 0; (3611), 5, 1, 0; (3613), 5, 1, 0; (3623), 9, 2, 2; (3627), 5, 1, 0; (3632), 5, 1, 0; (3639), 5, 1,

0; (3645), 5, 1, 0; (3649), 9, 2, 2; (3651), 5, 1, 0; (3657), 5, 1, 0; (3665), 8, 2, 2; (3673), 5, 1, 0;
(3674), 9, 2, 2; (3675), 4, 1, 0; (3691), 4, 1, 0; (3700), 10, 2, 1; (3703), 5, 1, 0; (3707), 8, 2, 2;
(3708), 11, 3, 10; (3715), 3, 1, 0; (3717), 8, 2, 2; (3727), 11, 3, 10; (3728), 10, 2, 1; (3759), 9, 2,
2; (3767), 9, 2, 5; (3780), 10, 2, 2; (3806), 9, 2, 10; (3809), 7, 1, 0; (3813), 3, 1, 0; (3816), 8, 2,
2; (3822), 3, 1, 0; (3826), 4, 1, 0; (3827), 8, 2, 2; (3829), 9, 2, 10; (3843), 5, 1, 0; (3844), 9, 2, 5;
(3846), 5, 1, 0; (3850), 17, 3, 5; (3853), 8, 2, 3; (3863), 8, 2, 9; (3868), 10, 2, 10; (3873), 5, 1, 0;
(3874), 5, 1, 0; (3876), 8, 2, 2; (3886), 23, 4, 10; (3888), 24, 4, 31; (3895), 9, 2, 10; (3897), 10,
2, 6; (3900), 5, 1, 0; (3912), 5, 1, 0; (3913), 4, 1, 0; (3915), 9, 2, 10; (3925), 9, 2, 10; (3933), 9,
2, 2; (3935), 10, 2, 2; (3936), 10, 2, 5; (3950), 5, 1, 0; (3953), 10, 2, 5; (3958), 3, 1, 0; (3963), 9,
2, 2; (3968), 5, 1, 0; (3983), 4, 1, 0; (3984), 5, 1, 0; (3993), 10, 2, 5; (4000), 8, 2, 2; (4003), 5, 1,
0; (4006), 7, 2, 2; (4029), 5, 1, 0; (4043), 5, 1, 0; (4052), 5, 1, 0; (4056), 5, 1, 0; (4072), 4, 1, 0;
(4083), 4, 1, 0; (4095), 4, 1, 0; (4106), 5, 1, 0; (4111), 12, 3, 8; (4119), 8, 2, 6; (4122), 5, 1, 0;
(4156), 8, 2, 2; (4166), 4, 1, 0; (4175), 9, 2, 9; (4177), 5, 1, 0; (4182), 5, 1, 0; (4185), 8, 2, 3; (4194),
10, 2, 6; (4203), 5, 1, 0; (4204), 4, 1, 0; (4210), 9, 2, 6; (4218), 7, 2, 10; (4223), 4, 1, 0; (4226),
5, 1, 0; (4231), 10, 2, 10; (4233), 9, 2, 10; (4239), 8, 2, 2; (4245), 5, 1, 0; (4247), 8, 2, 2; (4249),
4, 1, 0; (4263), 5, 1, 0; (4280), 3, 1, 0; (4289), 8, 2, 2; (4290), 10, 2, 10; (4291), 5, 1, 0; (4296),
8, 1, 0; (4299), 4, 1, 0; (4309), 5, 1, 0; (4317), 5, 1, 0; (4321), 5, 1, 0; (4322), 10, 2, 2; (4328),
9, 2, 6; (4329), 5, 1, 0; (4335), 9, 2, 2; (4343), 5, 1, 0; (4348), 8, 2, 6; (4357), 4, 1, 0; (4361), 5,
1, 0; (4366), 9, 2, 2; (4368), 5, 1, 0; (4369), 5, 1, 0; (4379), 5, 1, 0; (4387), 9, 2, 2; (4388), 4, 1,
0; (4390), 5, 1, 0; (4391), 4, 1, 0; (4393), 8, 2, 3; (4397), 10, 2, 2; (4398), 3, 1, 0; (4431), 5, 1,
0; (4435), 5, 1, 0; (4437), 5, 1, 0; (4439), 5, 1, 0; (4440), 5, 1, 0; (4444), 7, 2, 2; (4448), 9, 2, 2;
(4469), 3, 1, 0; (4473), 5, 1, 0; (4476), 3, 1, 0; (4481), 5, 1, 0; (4502), 5, 1, 0; (4509), 5, 1, 0; (4528),
9, 2, 10; (4533), 5, 1, 0; (4545), 8, 2, 2; (4549), 10, 2, 2; (4566), 5, 1, 0; (4569), 5, 1, 0; (4580),
3, 1, 0; (4585), 4, 1, 0; (4587), 4, 1, 0; (4597), 5, 1, 0; (4602), 5, 1, 0; (4619), 5, 1, 0; (4620), 8,
2, 2; (4630), 9, 2, 2; (4662), 5, 1, 0; (4670), 9, 2, 2; (4693), 10, 1, 0; (4696), 3, 1, 0; (4698), 10,
2, 2; (4701), 5, 1, 0; (4706), 5, 1, 0; (4707), 5, 1, 0; (4708), 8, 2, 6; (4720), 9, 2, 2; (4722), 9, 2,
2; (4732), 10, 2, 10; (4743), 9, 2, 2; (4746), 5, 1, 0; (4772), 10, 2, 9; (4774), 5, 1, 0; (4778), 9, 2,
2; (4779), 8, 2, 3; (4786), 9, 2, 5; (4791), 9, 2, 10; (4792), 5, 1, 0; (4800), 10, 2, 10; (4805), 5, 1,
0; (4806), 11, 3, 10; (4820), 5, 1, 0; (4821), 10, 2, 2; (4824), 2, 1, 0; (4827), 5, 1, 0; (4828), 4, 1,
0; (4829), 5, 1, 0; (4830), 8, 2, 3; (4832), 3, 1, 0; (4840), 10, 2, 9; (4841), 8, 2, 3; (4859), 8, 2,
2; (4867), 12, 2, 2; (4870), 4, 1, 0; (4871), 5, 1, 0; (4878), 9, 2, 6; (4881), 3, 1, 0; (4885), 9, 2,
5; (4900), 10, 2, 6; (4903), 10, 2, 2; (4904), 10, 2, 9; (4907), 8, 2, 3; (4913), 5, 1, 0; (4933), 10,
2, 2; (4945), 5, 1, 0; (4969), 4, 1, 0; (4970), 5, 1, 0; (4974), 10, 2, 10; (4986), 8, 2, 6; (4989), 8,
2, 2; (4999), 8, 2, 6; (5045), 4, 1, 0; (5046), 5, 1, 0; (5048), 4, 1, 0; (5067), 5, 1, 0; (5075), 5, 1,
0; (5076), 9, 2, 10; (5083), 5, 1, 0; (5091), 19, 2, 2; (5093), 9, 2, 10; (5098), 9, 2, 10; (5103), 9,
2, 5; (5119), 7, 2, 3; (5120), 10, 2, 10; (5130), 10, 2, 9; (5132), 8, 2, 10; (5136), 10, 2, 5; (5144),
8, 2, 2; (5152), 5, 1, 0; (5170), 5, 1, 0; (5175), 5, 1, 0; (5184), 5, 1, 0; (5187), 9, 2, 2; (5191), 5,
1, 0; (5192), 4, 1, 0; (5196), 5, 1, 0; (5198), 10, 2, 2; (5212), 10, 2, 10; (5214), 5, 1, 0; (5225), 4,
1, 0; (5233), 5, 1, 0; (5237), 8, 2, 2; (5241), 7, 2, 2; (5245), 5, 1, 0; (5246), 5, 1, 0; (5247), 10,
2, 24; (5275), 5, 1, 0; (5290), 10, 2, 10; (5315), 5, 1, 0; (5325), 15, 3, 10; (5334), 5, 1, 0; (5339),
4, 1, 0; (5352), 4, 1, 0; (5357), 9, 2, 2; (5362), 4, 1, 0; (5363), 5, 1, 0; (5368), 8, 2, 3; (5376), 5,
1, 0; (5379), 10, 2, 2; (5387), 9, 2, 2; (5406), 5, 1, 0; (5408), 5, 1, 0; (5423), 8, 2, 2; (5424), 10,
2, 2; (5425), 8, 2, 2; (5430), 5, 1, 0; (5438), 10, 2, 10; (5443), 8, 2, 2; (5445), 10, 2, 10; (5468),
5, 1, 0; (5476), 10, 2, 9; (5485), 4, 1, 0; (5489), 10, 2, 5; (5503), 5, 1, 0; (5507), 8, 2, 3; (5514),
5, 1, 0; (5521), 9, 2, 2; (5526), 8, 2, 10; (5531), 9, 2, 9; (5536), 5, 1, 0; (5542), 5, 1, 0; (5553),
5, 1, 0; (5556), 5, 1, 0; (5563), 5, 1, 0; (5565), 10, 2, 6; (5576), 10, 2, 2; (5578), 10, 2, 2; (5585),
5, 1, 0; (5591), 10, 2, 7; (5607), 5, 1, 0; (5611), 5, 1, 0; (5616), 5, 1, 0; (5619), 9, 2, 24; (5622),
10, 2, 10; (5623), 5, 1, 0; (5624), 13, 3, 6; (5628), 5, 1, 0; (5638), 3, 1, 0; (5639), 5, 1, 0; (5651),
13, 3, 6; (5654), 5, 1, 0; (5687), 3, 1, 0; (5696), 9, 2, 2; (5699), 11, 3, 10; (5707), 9, 2, 6; (5710),
5, 1, 0; (5715), 5, 1, 0; (5744), 10, 2, 6; (5745), 8, 2, 2; (5773), 5, 1, 0; (5774), 4, 1, 0; (5780),
5, 1, 0; (5781), 11, 3, 10; (5783), 7, 2, 7; (5802), 4, 1, 0; (5830), 4, 1, 0; (5843), 5, 1, 0; (5850),
10, 2, 2; (5853), 10, 2, 6; (5858), 5, 1, 0; (5859), 3, 1, 0; (5862), 5, 1, 0; (5865), 5, 1, 0; (5872),
5, 1, 0; (5875), 10, 2, 2; (5877), 5, 1, 0; (5887), 5, 1, 0; (5895), 5, 1, 0; (5906), 5, 1, 0; (5907),
7, 2, 3; (5912), 5, 1, 0; (5929), 3, 1, 0; (5935), 10, 2, 10; (5947), 5, 1, 0; (5948), 10, 2, 2; (5951),
5, 1, 0; (5954), 4, 1, 0; (5956), 10, 2, 9; (5962), 9, 2, 10; (5963), 10, 2, 2; (5966), 3, 1, 0; (5969),
4, 1, 0; (5971), 8, 2, 2; (5972), 10, 2, 9; (5973), 5, 1, 0; (5995), 9, 2, 2; (5998), 10, 2, 5; (6002),
10, 2, 10; (6007), 5, 1, 0; (6023), 4, 1, 0; (6027), 4, 1, 0; (6030), 10, 2, 6; (6036), 5, 1, 0; (6048),
4, 1, 0; (6055), 9, 2, 2; (6068), 5, 1, 0; (6106), 9, 2, 2; (6112), 10, 2, 10; (6113), 7, 2, 2; (6136),
4, 1, 0; (6137), 5, 1, 0; (6141), 15, 3, 10; (6150), 8, 2, 2; (6153), 4, 1, 0; (6156), 10, 1, 0; (6163),
9, 2, 24; (6168), 5, 1, 0; (6169), 5, 1, 0; (6175), 8, 2, 2; (6187), 8, 2, 3; (6188), 4, 1, 0; (6206),
5, 1, 0; (6214), 3, 1, 0; (6220), 5, 1, 0; (6227), 3, 1, 0; (6241), 5, 1, 0; (6250), 5, 1, 0; (6252), 4,
1, 0; (6290), 5, 1, 0; (6302), 3, 1, 0; (6312), 9, 2, 5; (6329), 5, 1, 0; (6344), 8, 2, 6; (6352), 3, 1,
0; (6361), 9, 2, 2; (6367), 5, 1, 0; (6380), 5, 1, 0; (6381), 3, 1, 0; (6386), 5, 1, 0; (6398), 3, 1, 0;
(6405), 8, 2, 5; (6406), 5, 1, 0; (6418), 9, 2, 6; (6427), 8, 2, 2; (6431), 5, 1, 0; (6438), 5, 1, 0; (6441),
10, 2, 3; (6448), 5, 1, 0; (6452), 10, 2, 2; (6471), 4, 1, 0; (6474), 4, 1, 0; (6478), 5, 1, 0; (6480),
5, 1, 0; (6489), 5, 1, 0; (6494), 4, 1, 0; (6495), 5, 1, 0; (6497), 5, 1, 0; (6511), 4, 1, 0; (6512), 10,
2, 9; (6513), 8, 2, 6; (6514), 10, 2, 9; (6518), 9, 2, 2; (6521), 10, 1, 0; (6525), 4, 1, 0; (6529), 5,
1, 0; (6544), 4, 1, 0; (6547), 10, 2, 10; (6551), 4, 1, 0; (6561), 4, 1, 0; (6565), 9, 2, 2; (6571), 5,
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1, 0; (6580), 8, 2, 3; (6582), 10, 2, 9; (6583), 4, 1, 0; (6588), 5, 1, 0; (6592), 9, 2, 2; (6593), 8,
2, 3; (6597), 3, 1, 0; (6598), 8, 2, 2; (6603), 9, 2, 2; (6604), 8, 2, 3; (6609), 10, 2, 6; (6621), 4,
1, 0; (6633), 5, 1, 0; (6641), 4, 1, 0; (6650), 4, 1, 0; (6652), 5, 1, 0; (6655), 5, 1, 0; (6656), 8, 2,
2; (6662), 10, 2, 10; (6670), 9, 2, 6; (6671), 9, 2, 10; (6674), 5, 1, 0; (6678), 5, 1, 0; (6684), 4, 1,
0; (6686), 10, 2, 2; (6710), 10, 2, 6; (6716), 7, 2, 3; (6717), 9, 2, 10; (6718), 3, 1, 0; (6722), 4, 1,
0; (6725), 3, 1, 0; (6727), 5, 1, 0; (6730), 8, 2, 9; (6732), 8, 2, 3; (6733), 9, 2, 10; (6747), 9, 2,
2; (6749), 10, 2, 6; (6750), 8, 2, 2; (6760), 3, 1, 0; (6763), 10, 1, 0; (6766), 8, 2, 2; (6772), 10, 2,
10; (6773), 14, 3, 10; (6782), 7, 2, 3; (6797), 5, 1, 0; (6799), 5, 1, 0; (6803), 5, 1, 0; (6805), 8, 2,
3; (6832), 5, 1, 0; (6835), 5, 1, 0; (6838), 5, 1, 0; (6842), 4, 1, 0; (6859), 5, 1, 0; (6866), 8, 2, 2;
(6869), 3, 1, 0; (6879), 3, 1, 0; (6883), 5, 1, 0; (6894), 4, 1, 0; (6938), 5, 1, 0; (6941), 5, 1, 0; (6984),
9, 2, 10; (6997), 9, 2, 10; (7086), 5, 1, 0; (7122), 10, 2, 2; (7129), 9, 2, 6; (7130), 5, 1, 0; (7142),
10, 2, 2; (7143), 10, 2, 9; (7154), 3, 1, 0; (7158), 5, 1, 0; (7163), 4, 1, 0; (7169), 5, 1, 0; (7177),
5, 1, 0; (7196), 5, 1, 0; (7216), 10, 2, 2; (7225), 3, 1, 0; (7227), 4, 1, 0; (7228), 9, 2, 2; (7235), 8,
2, 2; (7240), 9, 2, 2; (7242), 3, 1, 0; (7254), 5, 1, 0; (7257), 5, 1, 0; (7261), 8, 2, 9; (7264), 7, 2,
2; (7265), 5, 1, 0; (7268), 12, 3, 10; (7276), 5, 1, 0; (7281), 4, 1, 0; (7287), 4, 1, 0; (7288), 8, 2,
3; (7293), 8, 2, 2; (7296), 8, 2, 3; (7298), 8, 2, 2; (7301), 3, 1, 0; (7303), 5, 1, 0; (7307), 8, 2, 2;
(7311), 10, 2, 2; (7319), 10, 2, 2; (7320), 2, 1, 0; (7325), 10, 2, 6; (7326), 10, 2, 9; (7329), 8, 2,
9; (7330), 5, 1, 0; (7333), 10, 2, 2; (7334), 10, 2, 6; (7338), 8, 2, 5; (7339), 5, 1, 0; (7350), 9, 2,
3; (7352), 10, 2, 2; (7355), 5, 1, 0; (7356), 7, 2, 2; (7359), 8, 2, 3; (7365), 10, 2, 6; (7369), 8, 2,
6; (7370), 10, 2, 2; (7372), 10, 2, 2; (7375), 8, 2, 2; (7386), 5, 1, 0; (7387), 11, 3, 10; (7389), 4,
1, 0; (7390), 10, 2, 10; (7392), 8, 2, 3; (7394), 10, 2, 6; (7399), 13, 3, 6; (7402), 7, 2, 6; (7406),
5, 1, 0; (7408), 5, 1, 0; (7409), 10, 2, 2; (7417), 11, 2, 2; (7418), 8, 2, 6; (7423), 5, 1, 0; (7424),
5, 1, 0; (7425), 8, 2, 2; (7426), 8, 2, 3; (7428), 4, 1, 0; (7430), 8, 2, 3; (7434), 3, 1, 0; (7445), 3,
1, 0; (7446), 4, 1, 0; (7454), 5, 1, 0; (7456), 7, 2, 2; (7468), 4, 1, 0; (7472), 5, 1, 0; (7473), 4, 1,
0; (7481), 4, 1, 0; (7491), 9, 2, 2; (7493), 5, 1, 0; (7494), 4, 1, 0; (7496), 4, 1, 0; (7500), 5, 1, 0;
(7506), 4, 1, 0; (7507), 5, 1, 0; (7520), 9, 2, 2; (7521), 4, 1, 0; (7522), 10, 2, 2; (7523), 9, 2, 10;
(7526), 12, 3, 10; (7528), 3, 1, 0; (7530), 10, 2, 9; (7533), 5, 1, 0; (7535), 5, 1, 0; (7536), 5, 1, 0;
(7538), 8, 2, 6; (7539), 5, 1, 0; (7540), 5, 1, 0; (7554), 4, 1, 0; (7562), 3, 1, 0; (7564), 5, 1, 0; (7569),
4, 1, 0; (7573), 13, 3, 8; (7588), 5, 1, 0; (7592), 10, 2, 2; (7595), 8, 2, 3; (7597), 5, 1, 0; (7599),
5, 1, 0; (7607), 5, 1, 0; (7612), 5, 1, 0; (7618), 9, 2, 2; (7626), 5, 1, 0; (7631), 3, 1, 0; (7650), 15,
3, 9; (7662), 10, 2, 10; (7669), 4, 1, 0; (7674), 8, 2, 3; (7694), 5, 1, 0; (7731), 4, 1, 0; (7762), 8,
2, 2; (7815), 13, 3, 10; (8050), 5, 1, 0; (8163), 5, 1, 0; (8168), 5, 1, 0; (8170), 5, 1, 0; (8205), 10,
2, 2; (8249), 6, 2, 2; (8263), 8, 2, 2; (8264), 9, 2, 2; (8270), 6, 2, 2; (8276), 10, 2, 2; (8286), 10,
2, 2; (8287), 7, 2, 2; (8297), 3, 1, 0; (8298), 8, 2, 2; (8299), 7, 2, 6; (8310), 8, 2, 5; (8311), 10, 2,
9; (8313), 10, 2, 2; (8327), 15, 2, 2; (8334), 9, 2, 2; (8342), 4, 1, 0; (8345), 8, 2, 2; (8348), 9, 2,
2; (8349), 8, 2, 3; (8351), 7, 2, 5; (8357), 5, 1, 0; (8367), 4, 1, 0; (8370), 4, 1, 0; (8381), 10, 2, 6;
(8395), 5, 1, 0; (8396), 9, 2, 6; (8406), 5, 1, 0; (8413), 13, 2, 1; (8414), 8, 2, 2; (8417), 5, 1, 0;
(8420), 8, 2, 2; (8421), 5, 1, 0; (8438), 5, 1, 0; (8441), 12, 3, 8; (8443), 9, 2, 9; (8448), 8, 2, 5;
(8449), 9, 2, 2; (8450), 4, 1, 0; (8454), 4, 1, 0; (8458), 10, 2, 2; (8466), 4, 1, 0; (8470), 8, 1, 0;
(8471), 5, 1, 0; (8479), 5, 1, 0; (8481), 5, 1, 0; (8488), 3, 1, 0; (8489), 4, 1, 0; (8491), 5, 1, 0; (8494),
5, 1, 0; (8495), 10, 2, 2; (8502), 5, 1, 0; (8503), 10, 2, 2; (8504), 5, 1, 0; (8505), 8, 2, 3; (8508),
12, 3, 10; (8512), 10, 2, 6; (8516), 5, 1, 0; (8518), 5, 1, 0; (8524), 4, 1, 0; (8525), 8, 2, 2; (8526),
9, 3, 10; (8528), 5, 1, 0; (8529), 8, 2, 6; (8532), 5, 1, 0; (8533), 9, 2, 2; (8537), 4, 1, 0; (8539),
8, 2, 2; (8541), 7, 2, 2; (8543), 4, 1, 0; (8544), 6, 2, 2; (8546), 16, 4, 10; (8549), 5, 1, 0; (8553),
4, 1, 0; (8555), 8, 2, 6; (8559), 10, 2, 2; (8568), 8, 2, 2; (8569), 8, 2, 2; (8572), 5, 1, 0; (8575),
6, 2, 3; (8579), 13, 3, 3; (8581), 5, 1, 0; (8584), 10, 2, 2; (8585), 5, 1, 0; (8586), 9, 2, 2; (8587),
10, 2, 2; (8588), 5, 1, 0; (8589), 8, 2, 2; (8591), 5, 1, 0; (8596), 5, 1, 0; (8597), 4, 1, 0; (8600), 5,
1, 0; (8603), 5, 1, 0; (8605), 8, 2, 5; (8606), 10, 2, 9; (8607), 3, 1, 0; (8610), 8, 2, 2; (8616), 5,
1, 0; (8617), 10, 1, 0; (8620), 8, 2, 2; (8621), 11, 3, 9; (8622), 5, 1, 0; (8625), 9, 2, 2; (8636), 3,
1, 0; (8638), 3, 1, 0; (8639), 5, 1, 0; (8640), 9, 2, 6; (8641), 4, 1, 0; (8642), 9, 2, 2; (8644), 4, 1,
0; (8646), 5, 1, 0; (8647), 13, 3, 8; (8648), 10, 2, 10; (8652), 5, 1, 0; (8653), 10, 2, 10; (8654), 5,
1, 0; (8658), 3, 1, 0; (8659), 8, 2, 3; (8664), 4, 1, 0; (8665), 4, 1, 0; (8666), 5, 1, 0; (8677), 8, 2,
10; (8678), 10, 2, 2; (8682), 5, 1, 0; (8685), 9, 2, 2; (8687), 3, 1, 0; (8688), 5, 1, 0; (8690), 4, 1,
0; (8691), 4, 1, 0; (8692), 5, 1, 0; (8693), 8, 2, 3; (8698), 10, 2, 2; (8699), 8, 2, 2; (8701), 5, 1, 0;
(8702), 7, 2, 10; (8703), 8, 2, 3; (8704), 4, 1, 0; (8705), 5, 1, 0; (8707), 5, 1, 0; (8711), 5, 1, 0;
(8712), 8, 2, 3; (8716), 5, 1, 0; (8719), 10, 2, 10; (8723), 4, 1, 0; (8725), 4, 1, 0; (8727), 14, 2, 2;
(8729), 4, 1, 0; (8733), 5, 1, 0; (8736), 5, 1, 0; (8737), 5, 1, 0; (8739), 9, 2, 2; (8742), 5, 1, 0; (8745),
8, 2, 2; (8747), 10, 2, 9; (8748), 5, 1, 0; (8749), 7, 2, 2; (8750), 4, 1, 0; (8751), 3, 1, 0; (8754), 14,
3, 8; (8763), 10, 2, 2; (8768), 5, 1, 0; (8769), 12, 3, 10; (8774), 4, 1, 0; (8777), 7, 2, 3; (8779), 5,
1, 0; (8791), 4, 1, 0; (8792), 5, 1, 0; (8793), 8, 2, 2; (8794), 5, 1, 0; (8801), 7, 2, 5; (8804), 5, 1,
0; (8806), 5, 1, 0; (8808), 8, 2, 2; (8809), 18, 3, 9; (8810), 4, 1, 0; (8811), 4, 1, 0; (8814), 9, 2,
2; (8815), 3, 1, 0; (8816), 4, 1, 0; (8819), 5, 1, 0; (8821), 5, 1, 0; (8823), 10, 2, 10; (8824), 3, 1,
0; (8826), 8, 2, 2; (8828), 10, 2, 9; (8829), 5, 1, 0; (8832), 8, 2, 10; (8834), 9, 2, 2; (8836), 5, 1,
0; (8838), 10, 2, 10; (8839), 5, 1, 0; (8845), 9, 2, 6; (8846), 7, 2, 2; (8848), 9, 2, 2; (8850), 9, 2,
2; (8851), 5, 1, 0; (8852), 4, 1, 0; (8862), 5, 1, 0; (8864), 5, 1, 0; (8865), 3, 1, 0; (8867), 2, 1, 0;
(8868), 8, 2, 3; (8869), 8, 2, 2; (8870), 8, 2, 2; (8871), 7, 2, 6; (8873), 3, 1, 0; (8882), 10, 2, 10;
(8884), 4, 1, 0; (8889), 9, 2, 2; (8890), 8, 2, 2; (8891), 8, 2, 6; (8892), 8, 2, 2; (8893), 4, 1, 0; (8900),
5, 1, 0; (8901), 5, 1, 0; (8902), 5, 1, 0; (8903), 4, 1, 0; (8907), 3, 1, 0; (8909), 3, 1, 0; (8911), 5,

1, 0; (8912), 9, 2, 2; (8913), 9, 2, 2; (8915), 5, 1, 0; (8917), 5, 1, 0; (8921), 5, 1, 0; (8932), 7, 2,
3; (8933), 8, 2, 2; (8934), 9, 2, 6; (8939), 9, 2, 2; (8940), 7, 2, 2; (8941), 8, 2, 6; (8945), 7, 2, 2;
(8946), 10, 2, 2; (8947), 7, 2, 2; (8954), 5, 1, 0; (8955), 4, 1, 0; (8957), 13, 2, 2; (8958), 5, 1, 0;
(8961), 5, 1, 0; (8962), 4, 1, 0; (8967), 8, 2, 6; (8970), 5, 1, 0; (8978), 8, 2, 3; (8981), 4, 1, 0; (8983),
9, 2, 9; (8986), 6, 2, 2; (8991), 4, 1, 0; (8995), 4, 1, 0; (8997), 3, 1, 0; (9020), 5, 1, 0; (9022), 5,
1, 0; (9023), 10, 2, 9; (9025), 5, 1, 0; (9026), 5, 1, 0; (9035), 5, 1, 0; (9039), 5, 1, 0; (9057), 4,
1, 0; (9072), 5, 1, 0; (9078), 5, 1, 0; (9079), 5, 1, 0; (9080), 5, 1, 0; (9096), 8, 2, 2; (9107), 5, 1,
0; (9122), 3, 1, 0; (9123), 5, 1, 0; (9125), 3, 1, 0; (9127), 7, 2, 2; (9134), 9, 2, 2; (9142), 8, 2, 6;
(9180), 4, 1, 0; (9194), 8, 2, 3; (9205), 8, 2, 2; (9243), 9, 2, 2; (9244), 5, 1, 0; (9257), 4, 1, 0; (9315),
4, 1, 0; (9341), 5, 1, 0; (9357), 9, 2, 2; (9360), 5, 1, 0; (9382), 8, 2, 6; (9396), 5, 1, 0; (9402), 5,
1, 0; (9453), 9, 2, 6; (9454), 4, 1, 0; (9455), 4, 1, 0; (9456), 9, 2, 2; (9461), 9, 2, 2; (9463), 9, 2,
2; (9465), 7, 2, 10; (10105), 6, 2, 2; (10258), 8, 2, 2; (10634), 5, 1, 0; (10668), 5, 1, 0; (10672),
9, 2, 10; (10705), 8, 2, 9; (10737), 10, 2, 24; (10750), 10, 2, 6; (10762), 5, 1, 0; (10772), 10, 2, 6;
(10774), 5, 1, 0; (10777), 5, 1, 0; (10784), 5, 1, 0; (10795), 4, 1, 0; (10805), 5, 1, 0; (10812), 5, 1,
0; (10826), 4, 1, 0; (10835), 6, 2, 2; (10836), 5, 1, 0; (10837), 4, 1, 0; (10863), 5, 1, 0; (10884), 4,
1, 0; (10899), 5, 1, 0; (10901), 9, 2, 529; (10902), 9, 2, 2; (10903), 5, 1, 0; (10909), 4, 1, 0; (10922),
9, 2, 2; (10932), 5, 1, 0; (10934), 5, 1, 0; (10935), 10, 2, 5; (10938), 7, 2, 100; (10940), 4, 1, 0;
(10942), 5, 1, 0; (10972), 5, 1, 0; [43053, 5697, 1859∗, 1997/04/11–1999/07/23]

711 McDonald Observatory
P. J. Shelus, McDonald Observatory, University of Texas, Austin, TX 78712-1013,

U.S.A. [pjs@astro.as.utexas.edu]
Observers P. J. Shelus, J. G. Ries
0.76-m f/3.0 reflector + CCD
GSC
1999 LD31, 3, 1, 0; 1999 LE31, 2, 1, 0; [5, 2, 0∗, 1999/06/20]

712 USAF Academy Observatory, Colorado Springs
M. Burns, Department of Physics, USAF Academy, CO 80840, U.S.A.

[michael.burns@usafa.af.mil]
Observers N. Drevet, J. Frakes, M. Burns, C. Wetterer, D. Burtz, D. Jones,

J. Fenwick
Measurers N. Drevet, J. Frakes, M. Burns, C. Wetterer
0.41-m f/8.0 reflector + CCD
GSC
1999 CV3, 3, 1, 0; (453), 3, 1, 0; (1035), 6, 1, 0; (1981), 4, 1, 0; (2518), 2, 1, 0; (3368), 3, 1, 0;
(3703), 6, 2, 14; (3800), 5, 1, 0; (4388), 4, 2, 14; (5033), 3, 1, 0; (5308), 8, 2, 14; (5402), 5, 1, 0;
(7641), 4, 1, 0; [56, 13, 0∗, 1998/03/13–1999/06/23]

713 Thornton
R. A. Koff, 1915 W. 101st Ave., Thornton, CO 80221, U.S.A.

[Bob.Koff@worldnet.att.net]
0.20-m f/10 Schmidt-Cassegrain + CCD
USNO-A2.0
(1367), 6, 2, 1; [6, 1, 0∗, 1999/07/07–1999/07/08]

716 Palmer Divide Observatory
B. D. Warner, 17995 Bakers Farm Rd., Colorado Springs, CO 80908, U.S.A.

[brianw mpo@compuserve.com]
0.25-m f/6.3 Schmidt-Cassegrain + CCD
GSC, USNO-A2.0
1973 SF6, 4, 2, 2; 1974 RY1, 2, 2, 2; 1978 TT7, 2, 1, 0; 1979 MF, 4, 2, 2; 1981 EP40, 3, 2,
2; 1982 SJ7, 4, 2, 2; 1987 RA3, 2, 1, 0; 1990 OE4, 4, 2, 2; 1990 OE5, 1, 1, 0; 1990 WM, 2, 1,
0; 1991 NL, 4, 2, 2; 1991 RS, 4, 2, 2; 1992 DY, 3, 2, 2; 1993 FF18, 2, 1, 0; 1995 CJ1, 2, 1, 0;
1997 AX14, 3, 2, 2; 1998 BO12, 4, 2, 2; (3844), 2, 1, 0; (10476), 3, 2, 2; (10546), 4, 2, 2; (10583),
2, 1, 0; (10750), 4, 2, 2; (10765), 3, 2, 2; (10772), 4, 2, 2; (10798), 2, 1, 0; (10828), 2, 1, 0; (10885),
2, 1, 0; (10935), 2, 1, 0; [80, 28, 0∗, 1999/07/03–1999/07/08]

718 University of Utah Hansen Planetarium, Tooele
P. Wiggins, Universiry of Utah Hansen Planetarium, 15 South State Street, Salt

Lake City, UT 84111-1590, U.S.A. [p.wiggins@m.cc.utah.edu]
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Observers P. Wiggins, H. Phaneuf
0.35-m f/4.1 Schmidt-Cassegrain + CCD
1986 PB, 2, 1, 0; 1991 PN10, 6, 4, 7; [8, 2, 0∗, 1999/07/03–1999/07/12]

720 Universidad de Monterrey
P. V. Sada, Apartado Postal 134-C, MX-66270 San Pedro Garza Garćıa, Nuevo

Leon, Mexico [psada@ix.netcom.com]
0.18-m f/15.0 Maksutov + focal reducer + CCD
USNO-A2.0
(24), 4, 1, 0; (76), 4, 1, 0; (361), 3, 1, 0; (454), 2, 1, 0; (617), 2, 1, 0; (908), 2, 1, 0; (1282), 2,
1, 0; (2428), 2, 1, 0; (2670), 2, 1, 0; (3284), 3, 1, 0; (5119), 2, 1, 0; (8737), 2, 1, 0; [30, 12, 0∗,
1999/07/15]

721 Lime Creek
R. Linderholm, R2 Box 79, Cambridge, NE 69022, U.S.A. [lindh@swnebr.net]
0.25-m f/3.3 Schmidt-Cassegrain + CCD
GSC
1998 JA, 4, 2, 3; 1999 NC1, 2, 1, 0; [6, 2, 0∗, 1999/07/07–1999/07/13]

726 Brainerd
J. E. Wentworth, 6469 Madson Ave. N.W., Brainerd, MN 56401, U.S.A.

[jimw@brainerd.net]
0.280-m Schmidt-Cassigrain + CCD
GSC-1.1
1998 YP11, 4, 1, 0; 1999 HX2, 12, 3, 5; 1999 JM8, 10, 2, 1; 1999 LN28, 8, 2, 5; 1999 LO28, 8, 2,
6; 1999 NW2, 8, 1, 0; [50, 6, 0∗, 1999/07/01–1999/07/17]

727 Zeno Observatory, Edmond
T. Stafford, 2947 Village Circle, Edmond, OK 73013, U.S.A.

[tstaffor@aignetplex.com]
0.15-m f/6 refractor + CCD
GSC, USNO-SA2.0
1978 TT7, 6, 2, 1; 1980 TZ3, 6, 2, 1; 1993 XM1, 5, 2, 1; 1997 AN17, 3, 1, 0; 1999 NF ∗, 11, 4, 13;
1999 NR4 ∗, 12, 4, 8; (5390), 3, 1, 0; (6466), 2, 1, 0; (10765), 6, 2, 1; [54, 9, 2∗, 1999/05/18–
1999/07/22]

734 Farpoint Observatory, Eskridge
G. Hug, RTE 1 Box 35c, Eskridge, KS 66423, U.S.A. [frogstar@inlandnet.net]
Observers G. Hug, G. Bell
0.30-m Schmidt-Cassegrain + CCD
GSC-1.1, USNO-A2.0
1998 FL58, 4, 1, 0; 1998 GA, 3, 1, 0; 1999 JR2, 2, 1, 0; 1999 JY3, 3, 1, 0; 1999 LL7, 23, 6, 27;
1999 LE31, 2, 1, 0; 1999 MS1 ∗, 21, 7, 36; 1999 NH ∗, 28, 6, 18; 1999 NW2, 4, 1, 0; 1999 NZ4,
3, 1, 0; 1999 NT26, 14, 2, 1; 1999 OF1 ∗, 13, 3, 4; (2403), 7, 1, 0; (6518), 4, 1, 0; [131, 14, 3∗,
1999/06/14–1999/07/23]

739 Sunflower Observatory, Olathe
L. Robinson, Sunflower Observatory, 14680 W. 144 St., Olathe, KS 66062, U.S.A.

[lrobinsn@ix.netcom.com]
0.25-m f/4.1 Schmidt-Cassegrain + CCD, 0.30-m Schmidt-Cassegrain + CCD
GSC-1.1
1994 VD7, 2, 1, 0; 1995 MB, 3, 1, 0; 1996 GE19, 3, 1, 0; 1999 KS5, 3, 1, 0; [11, 4, 0∗, 1999/07/12–
1999/07/13]

740 SFA Observatory, Nacogdoches
W. D. Bruton, Department of Physics and Astronomy, SFASU Box 13044,

Nacogdoches, TX 75962, U.S.A. [f brutonwd@titan.sfasu.edu]
Observers W. D. Bruton, C. F. Stewart

0.25-m f/6.3 Schmidt-Cassegrain + CCD
GSC-1.1, GSC-1.2, USNO-A2.0
(2518), 6, 2, 1; (2670), 5, 2, 1; (3703), 6, 2, 1; (4267), 5, 2, 2; (4388), 6, 2, 2; (4805), 13, 4, 14;
(5112), 5, 3, 2; (5308), 6, 2, 1; [52, 8, 0∗, 1999/06/04–1999/07/17]

747 Baton Rouge Observatory
W. R. Cooney, 10330 Dunn Dr., Baton Rouge, LA 70810, U.S.A.

[walt@sprintmail.com]
Observers W. R. Cooney, M. Hess, M. Collier, T. G. Guzik, G. Stacy
Measurers F. J. Barnett, W. R. Cooney, M. Collier
0.51-m f/8.4 reflector + CCD
USNO-A2.0
1997 YJ10, 3, 1, 0; 1998 BK25, 6, 2, 3; 1998 BL26, 3, 1, 0; 1998 FD2, 3, 1, 0; 1998 HZ127, 3,
1, 0; 1999 LH, 13, 4, 31; 1999 NW2, 5, 1, 0; 1999 OA1 ∗, 6, 2, 2; (716), 6, 2, 4; (1350), 5, 2,
4; (1955), 6, 2, 4; (2932), 4, 1, 0; (3810), 4, 1, 0; (10797), 6, 2, 3; (10931), 4, 1, 0; [77, 15, 1∗,
1999/02/19–1999/07/19]

761 Zephyrhills
R. A. Kowalski, 7630 Conrad St, Zephyrhills, FL 33544-2729, U.S.A.

[bitnik@bitnik.com]
0.18-m f/9.45 reflector + CCD
USNO-A2.0
1982 QY1, 3, 1, 0; 1997 YA8, 6, 2, 1; 1998 FC111, 6, 2, 1; [15, 3, 0∗, 1999/07/17–1999/07/18]

762 Four Winds Observatory, Lake Leelanau
R. Elliott, 1422 South Manitou Trail, Lake Leelanau, MI 49653, U.S.A.

[elliottb@uwec.edu]
0.3-m f/3.3 reflector + CCD
GSC
1999 JM8, 10, 3, 12; (699), 3, 1, 0; (3581), 3, 1, 0; [16, 3, 0∗, 1999/06/26–1999/07/08]

784 Alfred University Observatory
D. R. DeGraff, Physics and Astronomy, Alfred University, Alfred, NY 14803,

U.S.A. [david@merlin.alfred.edu]
Observers D. R. DeGraff, B. A. Austin, S. L. Burun, N. R. Crockett, J. T. Pryzby
Measurers D. R. DeGraff, W. R. Weick, T. R. Priestley
0.81-m f/4 reflector + CCD
USNO-A2.0
1999 LD31, 3, 1, 0; (10302), 2, 1, 0; [5, 2, 0∗, 1999/06/13–1999/07/08]

801 Oak Ridge
R. E. McCrosky, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,

Cambridge, MA 02138, U.S.A.
1.5-m reflector + CCD
GSC
1997 YU13, 2, 1, 0; [2, 1, 0∗, 1995/08/26]

807 Cerro Tololo
G. Bernstein, Dept. of Astronomy, University of Michigan, Ann Arbor, MI 48013,

U.S.A. [garyb@astro.lsa.umich.edu]
Observers R. L. Allen, M. Jarvis, G. Bernstein, P. Guhathakurta
Measurer G. Bernstein
4-m Blanco reflector + CCD
USNO-A2.0
1999 JA132 ∗, 38, 4, 9; 1999 JB132 ∗, 25, 3, 8; 1999 JC132 ∗, 24, 2, 1; 1999 JD132 ∗, 57, 4, 9;
1999 JE132 ∗, 55, 4, 9; 1999 JF132 ∗, 37, 4, 9; [236, 6, 6∗, 1999/05/10–1999/05/19]
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808 Carlos U. Cesco Observatory, El Leoncito
C. E. Lopez, Felix Aguilar Observatory, Benavidez 8175 (Oeste), AR-5407

Marquesado-San Juan, Argentina [clopez@iinfo.unsj.edu.ar]
Observers M. R. Cesco, H. S. Lepez, C. E. Lopez, J. E. Torres
Measurers R. Gil Hutton, C. E. Lopez
0.5-m f/7.5 double astrograph + CCD
GSC
1984 OG, 1, 1, 0; 1999 LZ24, 2, 1, 0; (10938), 2, 1, 0; [5, 3, 0∗, 1992/08/24–1995/09/20]

809 European Southern Observatory
H. Debehogne, Observatoire Royal de Belgique, Avenue Circulaire 3, B-1180

Brussels, Belgium [henri@astro.oma.be] (3)
E. W. Elst, Observatoire Royal de Belgique, Avenue Circulaire 3, B-1180 Brussels,

Belgium [elst@atmos.oma.be] (4)
7 = 3 + 4
C.-I. Lagerkvist, Uppsala Observatory, Box 515, S-75120 Uppsala, Sweden

[classe@astro.uu.se] (8)
Observers H. Debehogne, C.-I. Lagerkvist, M. Lindgren, G. Pizarro, O. Pizarro
Measurers E. W. Elst, O. Hernius, C.-I. Lagerkvist
1.0-m Schmidt
(3) 1997 VJ1, 3, 1, 0; 1999 JD31, 3, 1, 0; [6, 2, 0∗, 1992/07/31–1993/04/27]

(4) 1989 CD6, 9, 3, 7; 1991 CQ6, 3, 1, 0; 1992 JH, 3, 1, 0; 1992 JF3, 3, 1, 0; 1993 JW, 3, 1,
0; 1993 RY6, 3, 1, 0; 1993 RJ7, 3, 1, 0; 1993 RU7, 3, 1, 0; 1993 TE34, 3, 1, 0; 1993 UD1, 3,
1, 0; 1994 CR, 3, 1, 0; 1994 DP, 3, 1, 0; 1995 FT4, 3, 1, 0; 1996 AW, 6, 2, 35; 1996 NO3, 3, 1,
0; 1996 RE1, 3, 1, 0; 1996 RR1, 3, 1, 0; 1996 VR5, 3, 1, 0; 1997 YJ, 3, 1, 0; 1997 YD2, 3, 1,
0; 1997 YR5, 3, 1, 0; 1997 YB10, 3, 1, 0; 1998 DW12, 3, 1, 0; 1998 UQ32, 6, 2, 25; 1999 JR26,
6, 2, 1; 1999 LM7, 3, 1, 0; 1999 MF, 5, 2, 2; (10905), 3, 1, 0; (10937), 3, 1, 0; [104, 29, 0∗,
1992/07/26–1998/04/25]

(7) 1991 BB3, 3, 1, 0; 1996 QD1, 3, 1, 0; 1998 DV3, 2, 1, 0; 1998 YX29, 6, 2, 10; 1999 GN, 6, 2, 12;
1999 GA35, 6, 2, 12; 1999 JR26, 3, 1, 0; 1999 JR65, 3, 1, 0; [32, 8, 0∗, 1993/09/22–1994/06/09]

(8) 1981 EM46, 2, 2, 2; 1990 QL1, 2, 2, 5; 1992 EJ5, 1, 1, 0; 1995 WJ2, 2, 2, 33; 1997 XD11, 2, 2,
38; 1998 AZ5, 8, 8, 34; 1998 DN1, 1, 1, 0; 1998 DU35, 7, 7, 29; 1998 FF25, 2, 2, 2; 1998 FP121,
5, 5, 30; 1999 GW3, 1, 1, 0; 1999 JN97, 2, 2, 5; 1162 T-2, 13, 11, 34; (10727), 1, 1, 0; [49, 14, 0∗,
1992/02/29–1998/03/02]

817 Sudbury
D. di Cicco, Sky & Telescope, Cambridge, MA 02138, U.S.A.

[dicicco@skypub.com]
0.41-m Schmidt-Cassegrain + CCD
GSC
1999 NW2, 2, 1, 0; [2, 1, 0∗, 1999/07/16]

828 Assonet
T. R. Perry, 2 Ken Street, Assonet, MA 02702, U.S.A. [trperry@sprynet.com]
0.20-m f/4.86 Schmidt-Cassegrain + CCD
USNO-SA1.0
1999 HX2, 3, 2, 2; 1999 LO28, 3, 2, 4; (1362), 4, 2, 4; [10, 3, 0∗, 1999/06/23–1999/07/12]

844 Los Molinos
T. Gallardo, Departamento de Astronomia, Facultad de Ciencias, Montevideo,

Uruguay [gallardo@fisica.edu.uy]
Observers R. Salvo, E. Saltenios
Measurer J. Ferreira
0.35-m f/6.4 reflector + CCD
USNO-A2.0

1999 KU4, 5, 2, 10; 1999 NC43, 4, 1, 0; (1685), 3, 1, 0; (2670), 2, 1, 0; [14, 4, 0∗, 1999/06/30–
1999/07/18]

845 Ford Observatory, Ithaca
D. Briotta, Ithaca College, Physics Dept, Ithaca, NY 14850-7000, U.S.A.

[briotta@ithaca.edu]
Observers D. Briotta, C. Tennant
Measurer C. Tennant
0.40-m f/8.0 Cassegrain + CCD
GSC
(699), 7, 2, 1; (737), 5, 2, 1; (3581), 5, 2, 1; [17, 3, 0∗, 1999/06/22–1999/06/23]

846 Principia Astronomical Observatory, Elsah
D. A. Cornell, Physics Department, Principia College, Elsah, IL 62028, U.S.A.

[dcorn@prin.edu]
0.41-m f/10 reflector + CCD
USNO-A2.0
1999 HF1, 5, 2, 1; 1999 JB, 8, 3, 2; [13, 2, 0∗, 1999/07/03–1999/07/12]

859 Serra da Piedade
C. Jacques, P.O. Box 1084, Belo Horizonte, Minas Gerais, BR-30000 Brazil

[cjacques@unix.horizontes.com.br]
Observers C. Jacques, J. Amancio, L. Duczmal
Measurer C. Jacques
0.30-m f/3.3 reflector + CCD
GSC
1999 HF1, 3, 1, 0; 1999 JD8, 3, 1, 0; 1999 KU4, 3, 1, 0; 1999 LN28, 6, 2, 14; 1999 LO28, 3, 1, 0;
1999 LD31, 6, 2, 7; 1999 LE31, 3, 1, 0; 1999 MN, 3, 1, 0; 1999 NW2, 5, 1, 0; 1999 NC5, 3, 1, 0;
1999 ND5, 3, 1, 0; 1999 NC43, 6, 2, 1; 1999 ND43, 10, 2, 1; [57, 13, 0∗, 1999/06/13–1999/07/25]

860 Valinhos
P. R. Holvorcem, Departamento de Matematica/IMECC, Universidade Estadual de

Campiñas SP, BR-13081-970, Brazil [canis@mpc.com.br]
Measurers P. R. Holvorcem, M. Breganhola
0.20-m f/3.3 reflector + CCD
GSC
1999 LD31, 3, 1, 0; [3, 1, 0∗, 1999/06/10]

886 Susono
M. Akiyama, 1655-23, Chabatake, Susono, Shizuoka-Ken, 410-11 Japan
0.25-m f/6.3 reflector + CCD
GSC
1988 XL, 4, 2, 1; 1992 YD, 2, 1, 0; 1993 UN, 2, 1, 0; 1995 WW3, 2, 1, 0; 1996 AY3, 2, 1, 0;
(10881), 2, 1, 0; (10888), 2, 1, 0; [16, 7, 0∗, 1999/06/04–1999/07/09]

888 Gekko Observatory
T. Kagawa, 1308-222, Kuwahara, Kannami-cho, Tagata-gun, Shizuoka-Ken, 419-

010, Japan
0.50-m f/4.0 reflector + CCD
GSC-1.1
1988 TG, 3, 1, 0; 1988 XL, 2, 1, 0; 1994 AV1, 2, 1, 0; 1995 OU, 3, 1, 0; 1995 SL2, 2, 1, 0; 1995 UK3,
2, 1, 0; 1995 WW3, 2, 1, 0; 1995 WU4, 3, 1, 0; 1995 WV5, 2, 1, 0; 1997 XM5, 2, 1, 0; 1998 EN9,
2, 1, 0; 1999 JE6, 2, 1, 0; 1999 KS14, 2, 1, 0; 1999 LN, 3, 2, 1; 1999 LA2, 2, 1, 0; 1999 NQ ∗, 5,
2, 1; [39, 16, 1∗, 1999/07/06–1999/07/09]

900 Moriyama
Y. Ikari, Katube-Cho 626, Moriyama, Shiga-Ken 524, Japan

[ikari@gold.ocn.ne.jp]
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0.25-m f/6.3 Schmidt-Cassegrain + CCD
GSC
1996 VB5, 2, 1, 0; 1999 CV3, 2, 1, 0; 1999 HF1, 2, 1, 0; 1999 HX2, 2, 1, 0; 1999 JO8, 2, 1, 0;
1999 KU4, 2, 1, 0; 1999 KW4, 2, 1, 0; 1999 LN28, 2, 1, 0; 1999 LO28, 2, 1, 0; (3581), 2, 1, 0; [20,
10, 0∗, 1999/06/09–1999/07/10]

910 Caussols-ODAS
A. Maury, Observatoire de la Côte d’Azur, B.P. 229, F-06304 Nice, France

[maury@obs-azur.fr]
G. Hahn, DLR Institute of Planetary Exploration, Rudower Chaussee 5, D-12489

Berlin, Germany [Gerhard.Hahn@DLR.de]
Observers A. Maury, D. Albanese, G. Hahn, M. Hoffmann
Measurers A. Maury, G. Hahn
0.90-m Schmidt + CCD
GSC
1992 UN, 3, 1, 0; 1993 FL25, 3, 1, 0; 1997 EE35, 3, 1, 0; 1997 EL36, 3, 1, 0; 1997 MX6, 3, 1, 0;
1998 AQ5, 3, 1, 0; 1998 BV13, 3, 1, 0; 1998 BQ15, 3, 1, 0; 1998 BQ41, 3, 1, 0; 1998 BM42, 3, 1, 0;
1998 BA48, 3, 1, 0; 1998 FB36, 3, 1, 0; 1998 HN81, 3, 1, 0; 1998 HQ97, 3, 1, 0; 1998 SA12, 3, 1, 0;
1998 SD163, 3, 1, 0; 1998 UZ5, 3, 1, 0; 1998 XV, 3, 1, 0; 1999 BL29, 3, 1, 0; 1999 CM79, 3, 1, 0;
1999 FV6, 3, 1, 0; 1999 FM32, 3, 1, 0; 1999 FO32, 1, 1, 0; 1999 FC43, 3, 1, 0; 1999 FW48, 3, 1, 0;
1999 FY48, 3, 1, 0; 1999 FK49, 3, 1, 0; 1999 FM49, 3, 1, 0; 1999 FB56, 3, 1, 0; 1999 FF56, 3, 1, 0;
1999 FG56, 3, 1, 0; 1999 FJ59, 3, 1, 0; 1999 GH1, 3, 1, 0; 1999 GX11, 3, 1, 0; 1999 GO12, 3, 1, 0;
1999 GO19, 3, 1, 0; 1999 GS21, 3, 1, 0; 1999 GJ23, 3, 1, 0; 1999 GS35, 3, 1, 0; 1999 GQ36, 3, 1,
0; 1999 JP2, 3, 1, 0; 1999 JD37, 3, 1, 0; 1999 JT45, 3, 1, 0; 1999 JJ46, 3, 1, 0; 1999 JM49, 3, 1, 0;
1999 JA51, 3, 1, 0; 1999 JL51, 3, 1, 0; 1999 JU56, 3, 1, 0; 1999 JA66, 3, 1, 0; 1999 JV94, 3, 1, 0;
1999 JW117, 3, 1, 0; 1999 NZ5, 3, 1, 0; 1352 T-2, 3, 1, 0; [157, 53, 0∗, 1996/10/19–1999/03/24]

946 Ametlla de Mar
J. Nomen, Rio de Oro 25, bjos2, 08034 Barcelona, Spain

[jnomen@astro.gea.cesca.es]
0.30-m f/5.0 reflector + CCD
USNO-SA1.0
1999 JO14, 2, 1, 0; [2, 1, 0∗, 1999/07/09]

948 Pymoor
R. Dalby, Denarius Straight Furlong, Pymoor, near Ely, Cambs. CB6 2EH,

England [dalby@bizvis.demon.co.uk]
0.26-m Schmidt-Cassegrain + CCD
GSC 1.1
1990 VR14, 3, 1, 0; [3, 1, 0∗, 1997/11/12–1997/11/13]

950 La Palma
M. J. Holman, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,

Cambridge, MA 02138, U.S.A. [mholman@cfa.harvard.edu] (1)
A. Fitzsimmons, Physics Department, Queen’s University, Belfast BT7 1NN,

Northern Ireland [a.fitzsimmons@queens-belfast.ac.uk] (3)
Observers K. Aksnes (1), T. Grav (1), M. J. Holman (1), N. Haug (1),

S. Collander-Brown (3), S. Lowry (3)
Measurers M. J. Holman (1), T. Grav (1), C. Ernst (1), A. Fitzsimmons (3)
2.5-m Nordic Optical Telescope + CCD
GSC, USNO-A2.0
(1) 1999 HT11, 3, 1, 0; 1999 HW11, 3, 1, 0; 1999 HA12, 2, 1, 0; 1999 HD12, 4, 1, 0; 1999 HG12,
3, 1, 0; 1999 HH12, 3, 1, 0; 1999 HJ12, 3, 1, 0; [21, 7, 0∗, 1999/06/05–1999/06/06]

(3) 1999 LD31, 6, 2, 1; 1999 LE31, 3, 1, 0; [9, 2, 0∗, 1999/06/15]

952 Marxuquera
J. J. Gómez D., Cardenal Cisneros 55-4-8, E-46700 Gandia, Spain

[astsafor@arrakis.es]

0.25-m f/6.3 Schmidt-Cassegrain + CCD
GSC, USNO-SA2.0
1976 QH1, 3, 1, 0; 1999 JM8, 9, 2, 5; (2060), 2, 1, 0; (2188), 2, 1, 0; (2670), 2, 1, 0; (5693), 3, 1,
0; [21, 6, 0∗, 1999/05/21–1999/07/14]

965 Observação Astronomica no Algarve
B. Ewen-Smith, sitio do Poio, P-8500 Portimão, Portugal [coaa@mail.telepac.pt]
Observers M. Ching, C.Munday
0.5-m reflector + CCD
GSC, USNO-SA1.0
(2670), 3, 1, 0; [3, 1, 0∗, 1999/07/21]

975 Valencia
À. López, Observatorio Astronómico de Valencia, Avda. Blasco Ibanez 13, E-46010

Valencia, Spain [Alvaro.Lopez@uv.es]

Observers À. López G., A. Flores M.

Measurers À. López G., A. Flores M., J. A. Morano F., J. Pastor E.
0.15-m f/15 refractor
PPM, GSC
(3), 8, 2, 3; (4), 3, 1, 0; (5), 10, 5, 19; (6), 2, 1, 0; (8), 4, 2, 7; (10), 2, 1, 0; (11), 2, 1, 0; (14), 2,
1, 0; (15), 15, 6, 47; (18), 17, 7, 71; (28), 2, 1, 0; (39), 2, 1, 0; (40), 14, 7, 51; (42), 3, 2, 1; (60),
4, 2, 1; (471), 2, 1, 0; (654), 3, 2, 22; (675), 2, 1, 0; (704), 2, 1, 0; (747), 1, 1, 0; [100, 20, 0∗,
1989/10/31–1997/02/26]

ORBITAL ELEMENTS

Orbital elements have been computed by the following contributors:

C. M. Bardwell, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,
Cambridge, MA 02138, U.S.A. [cbardwell@cfa.harvard.edu]

E. Bowell, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff, AZ 86001,
U.S.A. [elgb@lowell.edu]

A. Doppler, c/o Archenhold-Sternwarte, Alt-Treptow 1, D-12435 Berlin, Germany
[doppler@aobs.de]

A. Gnädig, c/o Archenhold-Sternwarte, Alt-Treptow 1, D-12435 Berlin, Germany
[gnadig@mind.de]

E. Goffin, Agfa-Gevaert N.V., Mortsel, Belgium [goffin@twi.agfa.be]
B. G. Marsden, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,

Cambridge, MA 02138, U.S.A. [bmarsden@cfa.harvard.edu]
S. Nakano, 3-19, 1 chome, Takenokuchi, Sumoto, Hyogo-ken 656, Japan

[snakano@cfa.harvard.edu]
P. Sicoli, Via Valli 9, I-23846 Garbagnate Monastero (Lecco), Italy

[sormano@tin.it]
G. V. Williams, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,

Cambridge, MA 02138, U.S.A. [gwilliams@cfa.harvard.edu]
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C/1995 O1 (Hale-Bopp)
Epoch 1997 Mar. 13.0 TT = JDT 2450520.5
T 1997 Apr. 1.1373 TT Marsden
q 0.914141 (2000.0) P Q
z +0.005394 ω 130.5887 −0.1331199 −0.1703046

Ω 282.4707 +0.2822929 +0.9378054
e 0.995069 i 89.4300 +0.9500473 −0.3025183
From 2939 observations 1993 Apr. 27–1999 July 24, mean residual 0′′.8.

Nongravitational parameters A1 = +1.25, A2 = +0.1283.

C/1996 D1 (SOHO)
T 1996 Feb. 19.29 TT Marsden
q 0.0069 (2000.0) P Q

ω 71.66 +0.22942 −0.97119
Ω 353.75 −0.95266 −0.21049

e 1.0 i 143.70 +0.19950 +0.11174
From 10 observations 1996 Feb. 18.

C/1996 F2 (SOHO)
T 1996 Mar. 25.60 TT Marsden
q 0.0051 (2000.0) P Q

ω 83.45 +0.16416 −0.98577
Ω 3.57 −0.96334 −0.16811

e 1.0 i 144.43 +0.21220 −0.00058
From 23 observations 1996 Mar. 23–25.

C/1996 M1 (SOHO)
T 1996 June 18.98 TT Marsden
q 0.0053 (2000.0) P Q

ω 85.50 +0.16860 −0.98347
Ω 6.45 −0.96049 −0.17896

e 1.0 i 144.05 +0.22145 −0.02743
From 15 observations 1996 June 17–18.

C/1996 M2 (SOHO)
T 1996 June 27.10 TT Marsden
q 0.0050 (2000.0) P Q

ω 90.60 +0.16927 −0.97653
Ω 12.91 −0.95727 −0.19505

e 1.0 i 143.42 +0.23450 −0.09133
From 16 observations 1996 June 25–26.

C/1996 Q3 (SOHO)
T 1996 Aug. 30.93 TT Marsden
q 0.0051 (2000.0) P Q

ω 84.59 +0.16586 −0.98477
Ω 5.11 −0.96172 −0.17322

e 1.0 i 144.18 +0.21815 −0.01491
From 11 observations 1996 Aug. 30.

C/1996 S3 (SOHO)
T 1996 Sept. 23.62 TT Marsden
q 0.0059 (2000.0) P Q

ω 75.07 +0.22098 −0.97489
Ω 357.32 −0.95297 −0.20984

e 1.0 i 143.90 +0.20739 +0.07454
From 22 observations 1996 Sept. 22–23.

C/1996 X1 (SOHO)
T 1996 Dec. 12.19 TT Marsden
q 0.0060 (2000.0) P Q

ω 84.87 +0.19397 −0.97800
Ω 7.51 −0.95514 −0.20613

e 1.0 i 144.01 +0.22380 −0.03207
From 9 observations 1996 Dec. 10–11.

C/1997 BA6 (Spacewatch)
Epoch 1999 Dec. 8.0 TT = JDT 2451520.5
T 1999 Nov. 27.5864 TT Marsden
q 3.436284 (2000.0) P Q
z +0.000334 ω 285.9404 +0.0105987 +0.7657390

±0.000002 Ω 317.6638 +0.0017437 −0.6431134
e 0.998852 i 72.7149 −0.9999423 +0.0069948
From 258 observations 1997 Jan. 11–1999 June 13, mean residual 0′′.6.

C/1997 H3 (SOHO)
T 1997 Apr. 26.67 TT Marsden
q 0.0068 (2000.0) P Q

ω 56.89 +0.13332 −0.92632
Ω 328.07 −0.97341 −0.05557

e 1.0 i 138.22 +0.18627 +0.37261
From 9 observations 1997 Apr. 25–26.

C/1997 J1 (Mueller)
Epoch 1997 Apr. 22.0 TT = JDT 2450560.5
T 1997 May 3.8022 TT Marsden
q 2.302149 (2000.0) P Q
z +0.003956 ω 98.9542 −0.5526264 −0.0376119

±0.000001 Ω 277.0749 −0.2486860 +0.9609136
e 0.990893 i 122.9687 +0.7954617 +0.2742815
From 482 observations 1997 May 3–1999 Jan. 14, mean residual 0′′.6.

C/1997 J2 (Meunier-Dupouy)
Epoch 1998 Mar. 8.0 TT = JDT 2450880.5
T 1998 Mar. 10.4426 TT Marsden
q 3.051136 (2000.0) P Q
z −0.000200 ω 122.6742 +0.4716730 +0.7141395

±0.000001 Ω 148.8447 −0.5763163 −0.1942825
e 1.000611 i 91.2733 +0.6673710 −0.6725021
From 1328 observations 1997 May 5–1999 July 10, mean residual 0′′.7.
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C/1997 L1 (Zhu-Balam)
Epoch 1996 Nov. 13.0 TT = JDT 2450400.5
T 1996 Nov. 22.7089 TT Marsden
q 4.899263 (2000.0) P Q
z +0.000376 ω 346.3427 −0.6361322 +0.0868579

±0.000004 Ω 233.2991 −0.5871144 −0.6992059
e 0.998157 i 72.9859 −0.5006321 +0.7096244
From 204 observations 1997 June 3–1998 Aug. 30, mean residual 0′′.7.

C/1997 L2 (SOHO)
T 1997 June 10.87 TT Marsden
q 0.0381 (2000.0) P Q

ω 57.30 −0.09087 −0.41339
Ω 72.62 +0.22770 −0.89430

e 1.0 i 71.69 +0.96948 +0.17130
From 16 observations 1997 June 10.

C/1997 L3 (SOHO)
T 1997 June 13.83 TT Marsden
q 0.0082 (2000.0) P Q

ω 60.48 +0.18347 −0.94547
Ω 335.94 −0.96040 −0.11400

e 1.0 i 138.69 +0.20970 +0.30512
From 17 observations 1997 June 12–13.

C/1997 L4 (SOHO)
T 1997 June 15.88 TT Marsden
q 0.0051 (2000.0) P Q

ω 78.08 +0.17999 −0.98347
Ω 358.09 −0.96080 −0.17148

e 1.0 i 143.96 +0.21088 +0.05809
From 29 observations 1997 June 14–15.

C/1997 M1 (SOHO)
T 1997 June 30.91 TT Marsden
q 0.0086 (2000.0) P Q

ω 58.50 +0.19391 −0.93837
Ω 334.34 −0.96093 −0.12297

e 1.0 i 138.64 +0.19751 +0.32301
From 12 observations 1997 June 29–30.

C/1997 P1 (SOHO)
T 1997 Aug. 5.82 TT Marsden
q 0.0055 (2000.0) P Q

ω 84.44 +0.17329 −0.98331
Ω 5.46 −0.96098 −0.18114

e 1.0 i 144.35 +0.21560 −0.01702
From 62 observations 1997 Aug. 3–5.

C/1997 P3 (SOHO)
T 1997 Aug. 8.43 TT Marsden
q 0.0067 (2000.0) P Q

ω 67.79 +0.12273 −0.96848
Ω 340.57 −0.96302 −0.06342

e 1.0 i 139.35 +0.23987 +0.24089
From 12 observations 1997 Aug. 7–8.

C/1997 S1 (SOHO)
T 1997 Sept. 30.83 TT Marsden
q 0.0074 (2000.0) P Q

ω 76.06 +0.23514 −0.97195
Ω 359.58 −0.94896 −0.22862

e 1.0 i 144.01 +0.21018 +0.05515
From 19 observations 1997 Sept. 29–30.

C/1997 S2 (SOHO)
T 1997 Sept. 26.45 TT Marsden
q 0.0078 (2000.0) P Q

ω 68.85 +0.34396 −0.93889
Ω 358.73 −0.91684 −0.33280

e 1.0 i 143.81 +0.20273 +0.08791
From 14 observations 1997 Sept. 25–26.

C/1997 T2 (SOHO)
T 1997 Oct. 4.32 TT Marsden
q 0.0044 (2000.0) P Q

ω 84.24 +0.15341 −0.98743
Ω 3.76 −0.96563 −0.15797

e 1.0 i 144.58 +0.20984 −0.00505
From 46 observations 1997 Oct. 3–4.

P/1997 T3 (Lagerkvist-Carsenty)
Epoch 1998 Mar. 8.0 TT = JDT 2450880.5
T 1998 Mar. 11.2712 TT Marsden
q 4.240254 (2000.0) P Q
n 0.0570587 ω 334.2069 +0.7929713 −0.6045955
a 6.682229 Ω 63.1989 +0.5725599 +0.6972903
e 0.365443 i 4.8354 +0.2082586 +0.3850330
P 17.3
From 159 observations 1997 Oct. 5–1999 Feb. 13, mean residual 0′′.6.

C/1997 T4 (SOHO)
T 1997 Oct. 6.89 TT Marsden
q 0.0058 (2000.0) P Q

ω 87.64 +0.10291 −0.99372
Ω 4.35 −0.97253 −0.10979

e 1.0 i 144.63 +0.20881 −0.02158
From 6 observations 1997 Oct. 6.
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C/1997 T5 (SOHO)
T 1997 Oct. 7.99 TT Marsden
q 0.0051 (2000.0) P Q

ω 78.80 +0.19100 −0.98159
Ω 359.77 −0.95694 −0.18566

e 1.0 i 143.67 +0.21861 +0.04493
From 12 observations 1997 Oct. 7.

C/1997 V2 (SOHO)
T 1997 Nov. 9.56 TT Marsden
q 0.0067 (2000.0) P Q

ω 83.91 +0.19101 −0.97958
Ω 6.11 −0.95559 −0.20018

e 1.0 i 143.89 +0.22442 −0.01867
From 36 observations 1997 Nov. 8–9.

C/1997 W1 (SOHO)
T 1997 Nov. 23.43 TT Marsden
q 0.0055 (2000.0) P Q

ω 83.23 +0.17524 −0.98366
Ω 4.09 −0.96160 −0.18003

e 1.0 i 144.52 +0.21125 −0.00350
From 24 observations 1997 Nov. 21–23.

C/1997 X1 (SOHO)
T 1997 Dec. 2.96 TT Marsden
q 0.0051 (2000.0) P Q

ω 78.84 +0.17977 −0.98366
Ω 359.01 −0.96024 −0.17322

e 1.0 i 143.91 +0.21361 +0.04914
From 24 observations 1997 Dec. 1–2.

C/1998 A1 (SOHO)
T 1998 Jan. 13.26 TT Marsden
q 0.0054 (2000.0) P Q

ω 86.01 +0.16952 −0.98284
Ω 7.13 −0.96047 −0.18130

e 1.0 i 144.12 +0.22081 −0.03410
From 14 observations 1998 Jan. 12.

C/1998 E1 (SOHO)
T 1998 Mar. 3.69 TT Marsden
q 0.0053 (2000.0) P Q

ω 94.92 +0.04315 −0.99429
Ω 9.27 −0.97052 −0.06492

e 1.0 i 142.71 +0.23711 −0.08475
From 7 observations 1998 Mar. 2–3.

C/1998 K2 (LINEAR)
Epoch 1998 Aug. 15.0 TT = JDT 2451040.5
T 1998 Sept. 1.2208 TT Marsden
q 2.323491 (2000.0) P Q
z +0.000296 ω 221.4144 −0.0055290 +0.5408763

±0.000003 Ω 68.7808 −0.4987223 +0.7275355
e 0.999311 i 64.4560 −0.8667442 −0.4220722
From 162 observations 1998 May 22–1999 Jan. 18, mean residual 0′′.7.

C/1998 Q1 (LINEAR)
Epoch 1998 July 6.0 TT = JDT 2451000.5
T 1998 June 29.5072 TT Marsden
q 1.577881 (2000.0) P Q
z +0.002880 ω 134.7322 +0.4529587 +0.8721949

±0.000016 Ω 159.7847 −0.8911082 +0.4365415
e 0.995456 i 32.3057 +0.0274700 −0.2206982
From 138 observations 1998 Aug. 24–Nov. 22, mean residual 0′′.6.

C/1998 T1 (LINEAR)
Epoch 1999 July 1.0 TT = JDT 2451360.5
T 1999 June 25.2518 TT Williams
q 1.467721 (2000.0) P Q
z +0.000616 ω 226.3531 +0.2972126 −0.9517308

±0.000001 Ω 153.3572 −0.8194526 −0.2130596
e 0.999096 i 170.1598 −0.4900634 −0.2209391
From 273 observations 1998 Oct. 2–1999 July 22, mean residual 0′′.7.

C/1998 U5 (LINEAR)
Epoch 1998 Dec. 13.0 TT = JDT 2451160.5
T 1998 Dec. 21.7600 TT Nakano
q 1.236452 (2000.0) P Q
z +0.009725 ω 51.1344 +0.7248463 +0.0751373

±0.000002 Ω 66.6507 +0.1089701 −0.9940252
e 0.987976 i 131.7649 +0.6802378 +0.0791723
From 347 observations 1998 Oct. 30–1999 July 8, mean residual 0′′.7.

P/1998 W1 (Spahr)
Epoch 1999 Jan. 22.0 TT = JDT 2451200.5
T 1999 Jan. 17.9534 TT Marsden
q 1.725771 (2000.0) P Q
n 0.1490764 ω 346.6780 +0.0071797 −0.9306453
a 3.522602 Ω 101.9733 +0.9483240 −0.1097257
e 0.510086 i 21.9618 +0.3172225 +0.3490838
P 6.61
From 256 observations 1998 Nov. 16–1999 Apr. 16, mean residual 0′′.6.

P/1998 W2 (Hergenrother)
Epoch 1998 Dec. 13.0 TT = JDT 2451160.5
T 1998 Dec. 5.9476 TT Marsden
q 1.420203 (2000.0) P Q
n 0.1426864 ω 13.8895 +0.9825387 −0.1846578
a 3.627001 Ω 356.5019 +0.1139219 +0.6939002
e 0.608436 i 21.9293 +0.1471038 +0.6959914
P 6.91
From 65 observations 1998 Nov. 21–1999 Apr. 15, mean residual 0′′.6.
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C/1998 W3 (LINEAR)
Epoch 1998 Sept. 24.0 TT = JDT 2451080.5
T 1998 Oct. 6.6951 TT Marsden
q 4.914676 (2000.0) P Q
z −0.000327 ω 6.8841 −0.4911503 +0.5875059

±0.000032 Ω 123.9196 +0.7576866 −0.0761062
e 1.001606 i 129.1936 +0.4297470 +0.8056331
From 135 observations 1998 Nov. 25–1999 Apr. 6, mean residual 0′′.5.

C/1998 Y1 (LINEAR)
Epoch 1998 Nov. 3.0 TT = JDT 2451120.5
T 1998 Nov. 21.5775 TT Marsden
q 1.746986 (2000.0) P Q
n 0.0089626 ω 339.8412 +0.1557858 −0.8712189
a 22.953333 Ω 98.8588 +0.9585388 +0.0194923
e 0.923890 i 28.1083 +0.2386088 +0.4905076
P 110
From 117 observations 1998 Dec. 22–1999 Apr. 16, mean residual 0′′.6.

C/1999 H3 (LINEAR)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5
T 1999 Aug. 18.2512 TT Nakano
q 3.500794 (2000.0) P Q
z −0.000741 ω 101.9144 −0.3789417 −0.8284206

±0.000027 Ω 332.7237 −0.6112626 +0.5586974
e 1.002595 i 115.8405 +0.6948102 +0.0397054
From 243 observations 1999 Apr. 22–July 22, mean residual 0′′.7.

C/1999 J2 (Skiff)
T 2000 Apr. 5.9559 TT Nakano
q 7.110382 (2000.0) P Q

ω 127.1319 −0.4259023 −0.4829854
Ω 50.0472 −0.7116562 −0.3433375

e 1.0 i 86.4104 +0.5587063 −0.8055088
From 269 observations 1999 May 12–July 22.

C/1999 J3 (LINEAR)
T 1999 Sept. 20.1746 TT Nakano
q 0.977797 (2000.0) P Q

ω 161.9360 +0.5763125 +0.3485457
Ω 229.0057 +0.5753141 +0.4693496

e 1.0 i 101.6694 +0.5804115 −0.8113118
From 52 observations 1999 May 12–July 15.

P/1999 J5 (LINEAR)
T 1999 May 12.6799 TT Nakano
q 3.713208 (2000.0) P Q
n 0.1042565 ω 132.2730 −0.4143946 +0.8831338
a 4.470958 Ω 112.0073 −0.8891346 −0.3412968
e 0.169483 i 13.7197 −0.1942082 −0.3218557
P 9.45
From 56 observations 1999 May 12–July 8.

C/1999 K2 (Ferris)
Epoch 1999 Apr. 12.0 TT = JDT 2451280.5
T 1999 Apr. 10.2426 TT Nakano
q 5.289494 (2000.0) P Q
z +0.006595 ω 4.5372 +0.5124627 +0.0771685

±0.000060 Ω 300.3149 −0.8157364 −0.2673710
e 0.965115 i 82.1794 −0.2682463 +0.9604987
From 66 observations 1999 May 19–July 23, mean residual 0′′.7.

C/1999 K3 (LINEAR)
Epoch 1999 Mar. 3.0 TT = JDT 2451240.5
T 1999 Feb. 27.5306 TT Nakano
q 1.928764 (2000.0) P Q
z +0.004278 ω 341.1481 −0.0381682 −0.0548740

±0.000101 Ω 266.9130 −0.7392083 −0.6703189
e 0.991749 i 92.2727 −0.6723944 +0.7400415
From 52 observations 1999 May 20–July 18, mean residual 0′′.7.

C/1999 K5 (LINEAR)
T 2000 July 4.5771 TT Nakano
q 3.254526 (2000.0) P Q

ω 241.5175 +0.1429228 −0.2433108
Ω 106.3808 −0.0678903 +0.9646186

e 1.0 i 89.4272 −0.9874026 −0.1015420
From 111 observations 1999 May 20–July 23.

C/1999 K6 (LINEAR)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5
T 1999 July 24.6567 TT Marsden
q 2.247072 (2000.0) P Q
z +0.002827 ω 56.7553 +0.2963785 +0.6925115

±0.000039 Ω 245.3740 −0.9186452 +0.3950784
e 0.993648 i 46.3459 +0.2612486 +0.6036065
From 110 observations 1999 May 20–July 25, mean residual 0′′.7.

C/1999 K7 (LINEAR)
T 1999 Feb. 25.0473 TT Nakano
q 2.324238 (2000.0) P Q

ω 104.7378 +0.3653494 −0.7564229
Ω 50.3130 −0.8526724 −0.5057662

e 1.0 i 135.1698 +0.3734563 −0.4147589
From 34 observations 1999 May 24–July 7.

C/1999 K8 (LINEAR)
T 2000 Apr. 24.1307 TT Nakano
q 4.202351 (2000.0) P Q

ω 164.5701 +0.9721272 +0.1014972
Ω 195.4005 +0.0081437 +0.8862762

e 1.0 i 52.7341 +0.2343128 −0.4518991
From 61 observations 1999 May 26–July 22.
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C/1999 L2 (LINEAR)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5
T 1999 Aug. 4.8904 TT Nakano
q 1.904759 (2000.0) P Q
z +0.002547 ω 178.7186 +0.0587226 +0.7195139

±0.000079 Ω 94.2896 −0.9219610 +0.3049034
e 0.995149 i 43.9424 −0.3828050 −0.6239661
From 88 observations 1999 June 11–July 21, mean residual 0′′.7.

C/1999 L3 (LINEAR)
Epoch 2000 Jan. 17.0 TT = JDT 2451560.5
T 2000 Jan. 4.8446 TT Nakano
q 1.990975 (2000.0) P Q
z +0.012792 ω 353.2171 −0.8358827 +0.5268853

±0.000587 Ω 140.1570 +0.5142268 +0.6535584
e 0.974531 i 166.0990 +0.1920178 +0.5433722
From 57 observations 1999 June 9–July 8, mean residual 0′′.5.

C/1999 M1 (SOHO)
T 1999 June 16.93 TT Marsden
q 0.0055 (2000.0) P Q

ω 86.30 +0.17171 −0.98207
Ω 7.64 −0.96034 −0.18448

e 1.0 i 144.21 +0.21970 −0.03880
From 22 observations 1999 June 16.

C/1999 M2 (SOHO)
T 1999 June 27.72 TT Marsden
q 0.0049 (2000.0) P Q

ω 85.74 +0.17119 −0.98274
Ω 6.91 −0.96102 −0.18225

e 1.0 i 144.33 +0.21711 −0.03184
From 11 observations 1999 June 27.

C/1999 N1 (SOHO)
T 1999 July 1.69 TT Marsden
q 0.0052 (2000.0) P Q

ω 91.95 +0.15533 −0.97742
Ω 13.70 −0.95728 −0.18473

e 1.0 i 142.78 +0.24388 −0.10256
From 18 observations 1999 July 1.

C/1999 N2 (Lynn)
T 1999 July 23.0274 TT Marsden
q 0.761304 (2000.0) P Q

ω 357.7842 −0.2508141 −0.3659860
Ω 254.6463 −0.8732502 −0.3139857

e 1.0 i 111.6658 −0.4177635 +0.8760521
From 60 observations 1999 July 14–24.

C/1999 N3 (SOHO)
T 1999 July 10.38 TT Marsden
q 0.0055 (2000.0) P Q

ω 85.58 +0.17567 −0.98188
Ω 7.02 −0.96051 −0.18678

e 1.0 i 144.43 +0.21577 −0.03208
From 30 observations 1999 July 9–10.

C/1999 N4 (LINEAR)
T 2000 May 24.5310 TT Nakano
q 5.502985 (2000.0) P Q

ω 90.4697 −0.2324288 −0.9678975
Ω 345.8761 −0.9725973 +0.2318642

e 1.0 i 156.9193 +0.0055993 +0.0970226
From 78 observations 1999 July 12–23.

137P/Shoemaker-Levy 2
Epoch 2000 Jan. 17.0 TT = JDT 2451560.5
T 2000 Feb. 5.8232 TT Williams
q 1.868570 (2000.0) P Q
n 0.1051406 ω 142.0206 +0.9557918 −0.2864706
a 4.445860 Ω 234.7534 +0.2459830 +0.9025229
e 0.579705 i 4.6570 +0.1611035 +0.3215385
P 9.37
From 66 observations 1990–1999, mean residual 0′′.7.

(10987)∗ 1967 US = 1999 GX
Discovered 1967 Oct. 30 by L. Kohoutek at Bergedorf.

Id. B. G. Marsden (MPC 34480)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 206.23626 (2000.0) P Q
n 0.26420699 ω 327.36754 +0.74817077 −0.65189841
a 2.4053218 Ω 73.82722 +0.63301537 +0.64549470
e 0.1677938 i 7.39212 +0.19882664 +0.39795107
P 3.73 H 13.4 G 0.15 U 2
Residuals in seconds of arc
1967 10 13 029 0.0 0.5+ 1999 04 12 704 1.9− 0.4+ 1999 05 14 703 (0.2+ 2.1+)
1967 10 14 029 0.1+ 0.5+ 1999 04 12 704 (2.4− 0.4−) 1999 05 15 703 0.1− 0.3+
1967 10 30 029 0.0 0.2+ 1999 04 14 120 0.8− 0.0 1999 05 15 703 0.2+ 0.2+
1967 10 30 029 0.1− 0.2+ 1999 04 14 120 0.1− 0.4− 1999 05 15 703 0.2+ 0.3−
1967 10 31 029 0.4+ 0.7+ 1999 04 14 120 0.4− 0.1+ 1999 05 15 703 0.4− 1.0−
1967 10 31 029 0.7− 0.3+ 1999 04 19 120 0.3+ 0.6+ 1999 05 17 704 0.7+ 0.5−
1967 10 31 029 0.0 0.4+ 1999 04 19 120 0.1− 0.1− 1999 05 17 704 0.0 1.4+
1993 11 18 046 0.6+ 2.1− 1999 04 19 120 0.3+ 0.4− 1999 05 17 704 (2.9− 0.1−)
1993 11 18 046 0.3+ 0.5− 1999 05 10 699 0.0 0.2− 1999 05 17 704 0.1+ 0.1+
1998 01 24 566 0.3− 0.0 1999 05 10 699 0.8− 0.1+ 1999 05 17 704 0.0 0.4+
1998 01 24 566 0.5− 0.3− 1999 05 10 699 1.0− 1.0− 1999 05 18 704 0.1− 0.5−
1998 01 24 566 0.1− 0.3− 1999 05 12 704 0.2+ 0.2− 1999 05 18 704 0.2+ 0.1−
1998 03 27 566 0.4+ 0.2+ 1999 05 12 704 0.6+ 0.8− 1999 05 18 704 0.9+ 0.1+
1998 03 27 566 0.5+ 0.4+ 1999 05 12 704 0.5+ 0.7− 1999 05 18 704 0.4+ 0.5−
1998 03 27 566 0.5+ 0.7+ 1999 05 12 704 0.2+ 0.7− 1999 05 18 704 0.7− 0.7−
1999 04 05 120 0.6− 0.1− 1999 05 12 704 0.3+ 0.6− 1999 05 19 704 1.2+ 0.6−
1999 04 05 120 0.6− 0.5+ 1999 05 13 704 0.1− 0.1− 1999 05 19 704 0.3− 0.1−
1999 04 05 120 0.4− 0.4− 1999 05 13 704 0.5− 0.1+ 1999 05 19 704 0.8+ 0.9+
1999 04 05 120 (2.9− 0.3+) 1999 05 13 704 0.2+ 0.3+ 1999 05 19 704 0.2− 0.4+
1999 04 06 120 1.3− 0.7+ 1999 05 13 704 0.1+ 0.3+ 1999 05 19 704 0.2+ 0.2−
1999 04 06 120 1.0− 0.4+ 1999 05 13 704 0.2+ 0.9− 1999 05 21 704 0.5+ 0.4−
1999 04 06 120 0.2− 0.1− 1999 05 14 704 0.4− 0.0 1999 05 21 704 1.3+ 1.2−
1999 04 10 120 0.4+ 1.0− 1999 05 14 704 0.5− 1.5+ 1999 05 21 704 0.8+ 0.8+
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1999 04 10 120 1.3− 0.0 1999 05 14 703 0.4+ 0.6− 1999 05 21 704 1.3+ 0.5−
1999 04 10 120 0.8+ 0.5+ 1999 05 14 704 0.8+ 0.2+ 1999 05 21 704 0.2+ 1.0+
1999 04 10 120 0.4− 0.1+ 1999 05 14 703 0.0 0.4+ 1999 06 08 704 0.5+ 0.0
1999 04 12 704 0.2− 0.2− 1999 05 14 704 1.4− 0.1− 1999 06 08 704 0.3− 0.6−
1999 04 12 704 0.3+ 0.3− 1999 05 14 703 0.8+ 0.7+ 1999 06 08 704 0.5− 0.1−
1999 04 12 704 0.7+ 1.1+ 1999 05 14 704 0.5− 0.6+ 1999 06 08 704 0.4− 0.8+

(10988)∗ 1968 OL = 1992 NH
Discovered 1968 July 28 at El Leoncito.

Id. G. V. Williams (MPC 20627)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 46.40290 (2000.0) P Q
n 0.28635993 ω 126.96579 −0.36447806 +0.85883067
a 2.2796135 Ω 117.84146 −0.92993896 −0.31548348
e 0.2589131 i 24.02115 −0.04867525 −0.40358401
P 3.44 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1968 07 28 808 0.1− 0.2+ 1995 04 01 801 0.2− 0.1− 1999 05 20 704 0.3− 0.2+
1968 08 01 808 0.4− 0.6+ 1995 04 26 801 0.3− 0.5+ 1999 05 21 704 0.3+ 0.2−
1968 08 02 808 0.5+ 0.0 1995 04 26 801 0.2− 0.4+ 1999 05 21 704 1.3− 1.3−
1968 08 13 808 1.1+ 0.3+ 1995 05 02 801 0.3− 0.5+ 1999 05 21 704 0.4+ 0.7−
1968 08 20 808 0.4− 1.0+ 1995 05 02 801 0.2− 0.5+ 1999 05 21 704 (2.3− 1.2−)
1968 08 23 808 1.2− 1.8− 1995 05 21 658 0.1+ 0.3− 1999 05 21 704 0.1− 0.9−
1992 07 02 675 0.1− 0.2− 1995 05 21 658 0.0 0.3− 1999 07 14 704 0.2− 0.7+
1992 07 02 675 1.0+ 1.6+ 1995 05 21 658 0.1+ 0.3− 1999 07 14 704 0.1− 0.4+
1992 07 05 675 0.1+ 0.3− 1998 02 27 561 0.3+ 0.0 1999 07 14 704 0.2+ 0.4+
1992 07 05 675 0.0 0.1− 1998 02 27 561 0.8+ 0.2− 1999 07 14 704 0.2− 0.2+
1992 07 22 413 0.3+ 1.8− 1999 05 20 704 1.3− 0.9+ 1999 07 14 704 0.4+ 0.1+
1992 07 22 413 0.0 0.2+ 1999 05 20 704 0.4+ 0.1+
1995 04 01 801 0.2− 0.0 1999 05 20 704 1.0− 0.4−

(10989)∗ 1973 SL1 = 1996 RK27

Discovered 1973 Sept. 19 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. A. Doppler (MPC 34819)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 47.50362 (2000.0) P Q
n 0.08409574 ω 206.19704 +0.83438766 −0.55067628
a 5.1596478 Ω 187.35070 +0.53245957 +0.81634042
e 0.0874673 i 10.58990 +0.14242202 +0.17419514
P 11.72 H 11.4 G 0.15 U 0
Residuals in seconds of arc
1973 09 19 675 0.4− 2.2− 1992 04 07 691 0.1− 0.2− 1998 10 19 699 0.5− 0.6−
1973 09 19 675 0.4− 1.1+ 1996 09 10 809 0.7+ 0.6− 1998 10 19 699 1.1+ 1.6−
1973 09 20 675 0.0 0.6+ 1996 09 11 809 0.6− 0.3+ 1998 10 19 699 0.6− 0.8−
1973 09 24 675 0.1− 1.3− 1996 09 13 809 0.2+ 0.4− 1998 11 13 704 0.7+ 0.4+
1973 09 24 675 0.3− 0.8+ 1996 09 14 809 0.3+ 0.7− 1998 11 13 704 0.3− 0.6−
1973 09 25 675 1.0− 1.2− 1996 09 15 809 0.4− 0.0 1998 11 13 704 0.4+ 0.4+
1973 09 25 675 0.0 1.6+ 1996 09 15 809 0.4− 0.0 1998 11 13 704 0.3− 0.7+
1973 09 29 675 1.6+ 0.9− 1996 09 15 809 0.9+ 0.6− 1998 11 13 704 0.4− 1.2−
1973 09 29 675 0.0 1.1+ 1997 10 30 704 0.4− 1.2+ 1998 11 16 699 0.7+ 0.2−
1973 09 30 675 1.2+ 0.4+ 1997 10 30 704 0.7− 0.5+ 1998 11 16 699 0.3+ 0.7−
1973 09 30 675 0.0 1.0+ 1997 10 30 704 0.6− 0.4+ 1998 11 16 699 0.0 0.3+
1973 10 04 675 0.1+ 0.7− 1997 10 30 704 0.9− 0.0 1998 12 16 699 0.1− 0.5−
1973 10 04 675 0.9− 0.4+ 1997 10 30 704 0.1− 0.5+ 1998 12 16 699 0.4− 0.2+
1973 10 05 675 0.1− 0.5− 1997 11 03 704 1.2+ 0.1− 1998 12 16 699 0.3− 0.2+
1973 10 05 675 0.2+ 1.0+ 1997 11 03 704 (2.1+ 0.2−) 1999 01 10 699 0.3− 0.3+
1992 04 07 691 0.1+ 0.3+ 1997 11 03 704 1.3+ 1.2+ 1999 01 10 699 0.1+ 1.1+
1992 04 07 691 0.0 0.3+ 1997 11 03 704 0.8− 1.4− 1999 01 10 699 0.4+ 0.9+

(10990)∗ 1973 SF6 = 1983 UK
Discovered 1973 Sept. 28 by N. S. Chernykh at the Crimean Astrophysical

Observatory.
Id. C. M. Bardwell (MPC 14944)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Bardwell
M 330.20985 (2000.0) P Q
n 0.29919475 ω 146.53314 +0.83936806 +0.54356252
a 2.2139446 Ω 180.54353 −0.51938057 +0.80146808
e 0.1983904 i 6.19403 −0.16032807 +0.24937661
P 3.29 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1973 09 19 675 0.6+ 1.2− 1993 10 18 033 0.0 0.7+ 1999 06 04 610 0.0 1.2+
1973 09 19 675 0.6+ 1.3− 1993 10 24 372 (0.9− 3.2+) 1999 06 04 610 0.1+ 1.0+
1973 09 20 675 0.8+ 0.5− 1993 10 25 372 (1.0− 2.7+) 1999 06 04 610 0.3+ 0.6+
1973 09 24 675 0.1− 0.2− 1993 11 09 372 0.3+ 0.8+ 1999 06 05 106 0.1+ 0.2−
1973 09 24 675 0.4− 0.9− 1993 11 09 372 0.4+ 1.2+ 1999 06 05 106 0.9+ 0.9−
1973 09 25 675 1.4− 1.2− 1993 11 13 801 0.4+ 0.9+ 1999 06 05 106 1.2+ 0.2+
1973 09 25 675 0.3+ 0.7+ 1993 11 13 801 0.1+ 1.0+ 1999 06 12 715 0.0 0.5−
1973 09 28 095 2.0+ 1.2+ 1993 11 13 372 1.7− 1.2+ 1999 06 12 715 0.2+ 0.4−
1973 09 29 675 0.2+ 0.5+ 1993 11 13 372 (2.2− 2.1+) 1999 06 14 704 0.9− 0.1−
1973 09 29 675 0.8− 2.0+ 1993 11 16 801 0.5− 0.5+ 1999 06 14 704 0.4− 0.5+
1973 09 29 675 0.2− 0.2− 1993 11 16 801 0.4− 0.6+ 1999 06 14 704 0.5− 0.2−
1973 09 29 675 0.1+ 1.5+ 1996 08 20 072 0.0 0.1− 1999 06 14 704 0.6− 0.2−
1973 09 30 675 0.4− 0.0 1996 08 20 072 0.2− 0.4− 1999 07 03 716 0.5− 0.1+
1973 09 30 675 0.4− 1.8+ 1996 08 22 072 0.9+ 0.2− 1999 07 03 716 0.4− 0.1−
1973 09 30 675 0.0 0.6+ 1996 08 22 072 0.3+ 0.1− 1999 07 05 716 0.3+ 0.2+
1973 09 30 675 0.5− 0.5+ 1996 09 11 801 0.5− 0.3+ 1999 07 05 716 0.2+ 0.1−
1973 10 04 675 0.8− 1.8− 1996 09 11 801 0.8− 0.2+ 1999 07 13 704 0.6+ 0.2+
1973 10 04 675 0.4+ 0.7− 1996 09 15 801 0.7− 0.2+ 1999 07 13 704 0.5+ 0.0
1973 10 04 675 0.5+ 1.7− 1996 09 15 801 0.1+ 0.3+ 1999 07 13 704 0.0 0.4−
1973 10 04 675 0.3+ 0.3+ 1996 11 03 098 0.3+ 0.9− 1999 07 13 704 0.1+ 0.3+
1973 10 05 675 0.8− 1.1− 1996 11 03 098 0.1+ 0.8+ 1999 07 13 704 0.4− 0.2−
1973 10 05 675 0.5+ 1.3− 1998 02 22 691 0.5− 0.0 1999 07 19 704 0.7+ 0.5+
1983 10 30 675 1.7+ 1.9− 1998 02 22 691 0.2+ 0.2− 1999 07 19 704 0.4− 0.8+
1983 11 04 675 0.5− 0.5+ 1998 02 22 691 0.2+ 0.0 1999 07 19 704 0.5+ 0.3−
1993 10 16 033 0.4+ 0.8+ 1999 06 04 610 0.5− 1.7+ 1999 07 19 704 0.4+ 0.2+
1993 10 16 033 0.5− 0.6+ 1999 06 04 610 0.2− 1.4+ 1999 07 19 704 0.3− 0.2−

(10991)∗ 1974 RY1 = 1949 WH1 = 1985 SL6 = 1992 QL
Discovered 1974 Sept. 14 by N. S. Chernykh at the Crimean Astrophysical

Observatory.
Id. T. Kobayashi (MPC 21097), G. V. Williams (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 342.55693 (2000.0) P Q
n 0.27290948 ω 135.04083 +0.75142307 +0.65981362
a 2.3539124 Ω 183.67745 −0.61799009 +0.70215292
e 0.2275756 i 2.73398 −0.23119605 +0.26763271
P 3.61 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1949 11 21 675 1.2− 2.4− 1992 08 25 894 1.3+ 1.0+ 1998 03 03 704 1.5+ 0.5+
1949 11 21 675 0.8− 0.4− 1992 08 25 894 (2.1+ 0.7+) 1998 03 04 704 (2.7− 0.1+)
1955 04 16 675 0.3+ 1.1− 1992 08 29 095 0.2− 1.1+ 1998 03 04 704 0.7− 0.6−
1955 04 16 675 0.1+ 1.4− 1992 08 29 095 1.2− 1.1+ 1998 03 04 704 0.3+ 1.9−
1974 09 14 095 2.0+ 1.8− 1992 08 30 095 (0.4− 2.2+) 1998 03 04 704 1.6− 0.8+
1974 09 19 095 0.1− 1.6+ 1992 08 30 095 0.4+ 0.1+ 1998 03 04 704 (7.7− 0.4+)
1974 09 21 808 0.4− 0.9− 1992 08 31 894 1.2+ 1.0− 1999 06 09 704 0.2+ 0.1+
1974 09 21 808 0.1+ 2.0− 1992 08 31 894 1.2+ 1.0+ 1999 06 09 704 0.1− 0.2−
1974 09 21 095 1.4+ 0.4+ 1992 09 01 894 0.6− 1.5− 1999 06 09 704 0.2+ 1.0−
1974 10 19 808 0.3+ 0.0 1992 09 01 894 0.8− 1.7− 1999 06 09 704 0.1+ 0.8−
1974 10 19 808 0.6+ 1.2+ 1992 09 03 894 0.0 0.7− 1999 06 09 704 0.1+ 0.7−
1985 09 21 095 (2.6+ 1.7+) 1992 09 03 894 0.9− 0.9− 1999 06 15 704 0.0 0.8+
1988 05 10 675 0.2− 0.6− 1992 09 04 372 1.0− 1.6− 1999 06 15 704 0.3− 0.1+
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1988 05 10 675 1.3− 0.2− 1992 09 05 372 0.3+ 0.3− 1999 06 15 704 0.4+ 0.4−
1991 02 13 675 0.6+ 1.3− 1992 09 05 372 0.2− 1.5+ 1999 06 15 704 0.0 0.4+
1991 02 13 675 0.4+ 0.6− 1998 03 03 704 1.4+ 1.4− 1999 06 15 704 0.1+ 0.5−
1991 03 12 675 1.4− 0.2− 1998 03 03 704 0.1+ 0.0 1999 07 03 716 0.7+ 0.0
1991 03 12 675 0.8− 1.6− 1998 03 03 704 0.6− 1.8+ 1999 07 05 716 1.4− 1.7+

(10992)∗ 1974 SF = 1985 UC2 = 1985 UV3

Discovered 1974 Sept. 19 by L. I. Chernykh at the Crimean Astrophysical
Observatory.
Id. S. Nakano (MPC 12447)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 303.01011 (2000.0) P Q
n 0.27149812 ω 175.56033 +0.99846283 −0.05424046
a 2.3620631 Ω 187.57719 +0.04781783 +0.94699727
e 0.2434225 i 4.95950 +0.02802561 +0.31662935
P 3.63 H 14.9 G 0.15 U 1
Residuals in seconds of arc
1974 09 19 095 (3.6− 1.2−) 1992 08 02 801 0.3− 0.4+ 1999 06 09 704 0.1− 0.5+
1974 09 21 808 0.4− 0.9− 1992 08 25 801 1.9+ 0.6+ 1999 06 09 704 0.2+ 0.5+
1974 09 21 808 0.7− 1.8+ 1992 08 25 801 0.8+ 0.4− 1999 06 09 704 1.4− 0.1+
1974 10 19 808 0.4+ 1.2− 1992 08 27 801 1.1+ 0.0 1999 06 09 704 0.5− 1.1−
1974 10 19 808 0.9− 0.2+ 1992 08 27 801 1.4+ 0.0 1999 07 13 704 0.6− 0.6+
1985 10 17 010(19.4− 4.3−) 1996 11 06 372 (3.3− 0.9−) 1999 07 13 704 0.0 0.5+
1985 10 18 010(20.6− 6.3−) 1996 11 06 372 0.9− 0.5− 1999 07 13 704 1.1− 0.5−
1985 10 18 095 1.0+ 1.3+ 1996 11 14 372 (3.9− 1.3−) 1999 07 13 704 0.3+ 0.1+
1985 10 20 049 0.3+ 0.2− 1996 11 15 372 1.2− 0.4+ 1999 07 13 704 0.4− 0.0
1985 10 20 049 0.4+ 0.7+ 1998 03 03 704 1.0+ 0.7− 1999 07 19 704 0.6+ 0.1−
1985 10 24 049 (3.2− 15.4−) 1998 03 03 704 (4.9+ 0.9−) 1999 07 19 704 0.6− 0.2−
1985 10 24 049 0.3− 0.5− 1998 03 03 704 1.9+ 1.3+ 1999 07 19 704 0.1− 0.9+
1992 07 31 801 1.1− 1.0− 1998 03 03 704 (3.5− 0.6+)
1992 08 02 801 0.4− 0.4+ 1999 06 09 704 0.2− 0.0

(10993)∗ 1975 XF = 1989 TL2

Discovered 1975 Dec. 1 by C. Torres and S. Barros at Cerro El Roble.
Id. E. Bowell (MPC 15769)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 300.71510 (2000.0) P Q
n 0.27949262 ω 199.92539 +0.99801466 +0.04587542
a 2.3168033 Ω 157.31462 −0.03082233 +0.95326374
e 0.1999840 i 6.42434 −0.05492476 +0.29863638
P 3.53 H 14.8 G 0.15 U 1
Residuals in seconds of arc
1975 12 01 805 1.3− 0.7+ 1998 03 03 704 0.2− 0.1− 1999 06 09 704 0.0 0.2−
1975 12 04 805 1.1+ 1.1+ 1998 03 04 704 (2.9− 0.9+) 1999 06 09 704 0.1+ 0.8−
1975 12 05 805 0.8+ 0.9+ 1998 03 04 704 1.5− 0.9+ 1999 06 14 704 0.1+ 0.1−
1989 09 28 675 0.2− 0.3− 1998 03 04 704 0.7− 0.2− 1999 06 14 704 0.7− 0.1−
1989 09 28 675 0.5+ 0.4− 1998 03 04 704 1.5− 1.0+ 1999 06 14 704 0.4− 0.2−
1989 10 03 807 1.6+ 0.4+ 1998 03 20 704 1.3+ 1.4+ 1999 06 14 704 0.4− 0.2−
1989 10 06 807 1.6+ 0.1+ 1998 03 20 704 0.8+ 1.4− 1999 06 14 704 0.5− 0.4−
1989 11 02 675 2.4− 1.9− 1998 03 20 704 1.4+ 0.3− 1999 07 13 704 0.0 0.5+
1989 11 02 675 0.6− 0.6− 1998 03 20 691 0.6+ 0.4− 1999 07 13 704 0.1+ 0.5+
1989 11 03 675 1.5− 0.1+ 1998 03 20 704 1.0+ 1.1− 1999 07 13 704 0.9+ 0.8−
1989 11 03 675 1.3− 0.2− 1998 03 20 691 0.9+ 0.3− 1999 07 13 704 0.2+ 0.5+
1996 09 13 684 0.4+ 0.2+ 1998 03 20 691 (3.3+ 1.9+) 1999 07 13 704 0.2+ 0.2+
1996 09 13 684 0.5+ 0.4+ 1998 03 24 691 0.2− 0.3− 1999 07 13 704 0.4+ 0.0
1996 09 13 684 0.5+ 0.2+ 1998 03 24 691 0.2− 0.0 1999 07 13 704 0.3+ 0.8−
1996 09 13 684 0.4+ 0.5+ 1998 03 24 691 0.2− 0.2− 1999 07 13 704 0.1+ 0.5+
1998 03 03 704 1.9− 1.0+ 1999 06 09 704 0.5− 0.1+ 1999 07 13 704 0.0 0.1+
1998 03 03 704 0.5+ 0.3+ 1999 06 09 704 0.7− 0.7+ 1999 07 13 704 0.0 0.6+
1998 03 03 704 0.3+ 0.6− 1999 06 09 704 1.0+ 1.0+

(10994)∗ 1978 EU9 = 1990 RT5 = 1993 FQ3

Discovered 1978 Mar. 15 by S. J. Bus at Palomar.

Id. A. Lowe (MPC 22050), G. V. Williams (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 54.82694 (2000.0) P Q
n 0.19921676 ω 78.56928 −0.56193957 +0.82701455
a 2.9034798 Ω 157.21693 −0.77452843 −0.51908303
e 0.0038206 i 2.43580 −0.29039565 −0.21586974
P 4.95 H 13.2 G 0.15 U 1
Residuals in seconds of arc
1978 03 15 675 0.6+ 0.0 1998 03 22 704 0.3+ 0.5+ 1998 04 21 610 1.2+ 0.5−
1978 03 16 675 1.1+ 0.2+ 1998 03 22 704 0.6− 0.2+ 1998 04 21 610 1.5+ 0.5−
1990 09 15 675 0.2− 1.6− 1998 03 22 704 0.0 0.2− 1998 04 22 704 0.5+ 0.1−
1990 09 17 675 0.1− 1.2− 1998 03 22 704 0.0 0.0 1998 04 22 704 0.4+ 0.5+
1990 09 17 675 0.3− 1.2− 1998 03 22 704 0.5− 0.5+ 1998 04 22 704 0.5+ 0.2−
1993 03 17 372 0.5− 1.5− 1998 03 25 699 0.2− 0.8+ 1998 04 22 704 0.3− 1.0−
1993 03 17 372 1.1− 1.6+ 1998 03 25 699 0.2− 0.8+ 1998 04 22 704 0.4− 0.6−
1993 03 18 372 1.6− 0.5− 1998 03 25 699 1.3+ 0.4+ 1998 04 28 699 0.2+ 1.3−
1993 03 19 809 0.3+ 0.5+ 1998 03 28 704 0.3− 0.3+ 1998 04 28 699 0.3+ 0.7−
1993 03 20 809 (3.1+ 0.1+) 1998 03 28 704 0.1+ 0.1− 1998 04 28 699 0.6− 0.3−
1993 03 24 809 1.5− 0.3− 1998 03 28 704 0.2− 0.6+ 1998 04 29 900 0.1− 1.0−
1995 08 25 801 0.1+ 0.7− 1998 03 28 704 0.4− 0.1− 1998 04 29 900 0.7+ 0.9−
1995 08 25 801 0.0 0.0 1998 03 28 704 0.4− 0.4− 1998 04 30 699 0.6+ 0.9−
1995 08 26 801 0.6+ 0.1+ 1998 03 29 704 0.7− 0.5− 1998 04 30 699 0.7+ 1.2−
1995 08 26 801 0.1− 0.5− 1998 03 29 704 0.4− 1.1+ 1998 04 30 699 0.4+ 1.2−
1995 09 28 801 0.6+ 0.5+ 1998 03 29 704 0.3+ 0.2+ 1998 05 01 699 0.4+ 0.1−
1995 09 28 801 0.5+ 0.3+ 1998 03 29 704 1.0− 0.9+ 1998 05 01 699 0.7+ 1.1−
1995 09 29 801 0.4− 0.2+ 1998 03 29 704 0.8− 1.1+ 1998 05 01 699 0.0 0.5−
1995 10 20 691 0.2+ 0.2+ 1998 04 19 704 0.0 0.4− 1999 06 15 704 0.2+ 0.7+
1995 10 20 691 0.2+ 0.1+ 1998 04 19 704 0.5− 0.5− 1999 06 15 704 0.7+ 0.3−
1995 10 20 691 0.2+ 0.3+ 1998 04 19 704 1.1+ 0.5+ 1999 06 15 704 0.4− 1.2+
1998 03 08 699 1.7− 0.3− 1998 04 19 704 0.6− 0.5+ 1999 06 15 704 0.3− 0.5+
1998 03 08 699 0.6− 0.1+ 1998 04 20 704 0.1+ 0.9− 1999 06 15 704 0.4+ 0.2−
1998 03 08 699 0.7− 0.3+ 1998 04 20 704 0.4+ 0.4− 1999 07 16 704 0.5+ 0.2−
1998 03 20 704 0.2− 0.0 1998 04 20 704 0.6+ 0.7− 1999 07 16 704 0.0 0.5−
1998 03 20 704 0.6+ 1.6+ 1998 04 20 704 0.4− 0.1+ 1999 07 16 704 0.2+ 0.6+
1998 03 20 704 0.2+ 0.9+ 1998 04 20 704 0.3+ 0.1+ 1999 07 16 704 0.8− 0.4−
1998 03 20 704 0.9− 0.9+ 1998 04 21 610 0.8+ 0.7− 1999 07 16 704 0.4− 0.3+
1998 03 20 704 1.1− 1.1+ 1998 04 21 610 1.0+ 0.6−

(10995)∗ 1978 NS = 1989 SR9

Discovered 1978 July 10 by E. F. Helin and E. M. Shoemaker at Palomar.
Id. H. Kaneda (MPC 16868)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.73254 (2000.0) P Q
n 0.18754089 ω 276.65821 +0.97818883 +0.20758460
a 3.0227720 Ω 71.36115 −0.18734369 +0.89713442
e 0.2068388 i 0.44947 −0.08971599 +0.38994674
P 5.26 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1978 07 10 675 0.4+ 0.4+ 1992 03 06 809 (2.6− 2.2+) 1998 04 21 704 0.6− 0.7−
1978 07 11 675 0.5+ 0.0 1997 02 03 691 0.9− 0.3− 1998 04 21 704 (4.4− 1.1+)
1978 07 12 675 0.2− 0.6− 1997 02 03 691 0.1− 0.3− 1999 06 15 704 0.5− 0.7−
1978 07 13 675 0.1+ 0.1− 1997 02 03 691 0.1+ 0.0 1999 06 15 704 0.3− 0.0
1978 07 14 675 0.8− 0.0 1997 02 07 691 0.3− 0.2− 1999 06 15 704 1.1− 0.5−
1989 09 25 809 0.2+ 0.1+ 1997 02 07 691 0.6− 0.2− 1999 06 15 704 0.4− 0.2+
1989 09 25 809 0.6+ 0.1+ 1997 02 07 691 0.4− 0.2− 1999 06 15 704 1.4+ 1.9−
1989 09 25 809 0.8+ 0.1+ 1997 02 13 691 0.5+ 1.0− 1999 07 16 704 0.3+ 0.6+
1989 09 28 809 0.7− 0.5− 1997 02 13 691 0.4+ 0.4− 1999 07 16 704 0.2+ 0.5+
1989 09 28 809 0.3− 0.5− 1997 02 13 691 0.5+ 0.2− 1999 07 16 704 0.1− 0.2+
1989 09 28 809 0.2+ 0.8− 1998 04 21 704 0.2+ 0.2+ 1999 07 16 704 0.2+ 0.3+
1992 03 01 809 0.5− 1.1+ 1998 04 21 704 0.8+ 0.4− 1999 07 16 704 0.2+ 0.4+

(10996)∗ 1978 NX7 = 1990 QA12 = 1998 AD8 = 1999 CQ53

Discovered 1978 July 7 by S. J. Bus at Palomar.
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Id. G. V. Williams (MPC 33921)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 200.96904 (2000.0) P Q
n 0.17156130 ω 241.68851 +0.96301408 +0.25351901
a 3.2076711 Ω 103.50498 −0.20242574 +0.90427754
e 0.1248532 i 5.38660 −0.17784181 +0.34352618
P 5.74 H 13.0 G 0.15 U 2
Residuals in seconds of arc
1978 07 07 675 0.0 0.6+ 1999 01 15 699 0.6− 1.4− 1999 02 18 566 0.7− 0.1−
1978 07 08 675 0.1+ 0.4+ 1999 01 15 699 0.5+ 0.6− 1999 02 18 566 0.2− 0.0
1978 07 09 675 0.1− 0.5− 1999 01 15 699 0.2+ 0.9− 1999 02 18 566 0.6− 0.3−
1990 08 25 675 0.5− 0.1+ 1999 02 10 704 0.3+ 0.7+ 1999 03 20 704 0.6− 0.8+
1990 08 25 675 0.1− 1.1+ 1999 02 10 704 0.3+ 0.7− 1999 03 20 704 (1.7− 2.5+)
1998 01 02 704 0.3+ 0.4− 1999 02 10 704 0.0 1.5+ 1999 03 20 704 1.7− 0.6+
1998 01 02 704 0.3− 0.0 1999 02 10 704 0.4+ 0.3− 1999 03 20 704 (2.2− 0.4+)
1998 01 02 704 0.4+ 0.3+ 1999 02 13 704 0.3+ 0.9− 1999 03 23 704 1.3+ 0.5+
1998 01 02 704 0.4− 0.3− 1999 02 13 704 0.7− 1.7− 1999 03 23 704 1.0− 1.2+
1998 01 02 704 0.2− 0.0 1999 02 13 704 (1.2− 2.3+) 1999 03 23 704 (2.3− 0.2−)
1998 01 06 704 0.1+ 0.5− 1999 02 13 704 1.7− 1.3− 1999 03 23 704 1.0+ 1.8+
1998 01 06 704 0.2+ 0.6− 1999 02 18 699 0.9+ 0.2− 1999 06 07 703 1.6+ 0.3+
1998 01 06 704 0.3+ 0.5− 1999 02 18 699 0.0 1.1+ 1999 06 07 703 0.5− 0.9−
1998 01 26 704 0.3− 1.1+ 1999 02 18 699 1.1+ 0.7− 1999 06 07 703 1.1+ 0.2+
1998 01 26 704 0.9+ 1.4+ 1999 02 18 699 0.2+ 0.9+ 1999 06 07 703 1.3+ 0.5−
1998 01 26 704 0.8− 0.7+ 1999 02 18 699 0.7− 0.2+
1998 01 26 704 (2.6− 0.1+) 1999 02 18 699 0.5− 1.3+

(10997)∗ 1978 RX7 = 1991 TV3

Discovered 1978 Sept. 2 by C.-I. Lagerkvist at the European Southern
Observatory.
Id. B. G. Marsden (MPC 19290)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 51.45702 (2000.0) P Q
n 0.23288636 ω 281.84011 −0.44016687 +0.89570474
a 2.6164153 Ω 321.84420 −0.77903486 −0.41582598
e 0.2099235 i 5.85077 −0.44649504 −0.15748577
P 4.23 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1978 09 02 809 0.1+ 1.5− 1998 01 26 566 0.3− 0.4+ 1998 03 04 704 0.2− 1.0−
1978 09 02 809 0.3+ 0.9− 1998 01 26 566 0.4− 0.7+ 1998 03 04 704 0.1− 1.0−
1978 09 02 809 0.0 0.0 1998 02 27 566 0.3+ 0.1− 1999 05 21 704 1.3+ 1.0−
1978 09 02 809 0.4+ 1.1− 1998 02 27 566 0.2+ 0.4− 1999 05 21 704 0.4+ 0.6−
1978 09 06 809 0.2+ 0.4− 1998 02 27 566 0.3+ 0.3− 1999 05 21 704 1.4+ 0.5−
1978 09 10 809 0.9− 0.7+ 1998 03 03 704 0.0 0.8− 1999 07 14 704 0.1− 0.4−
1978 09 10 809 0.4+ 1.9− 1998 03 03 704 0.4− 0.8− 1999 07 14 704 0.1− 0.2−
1978 09 10 809 0.8+ 1.7+ 1998 03 03 704 0.2− 1.4− 1999 07 14 704 0.0 0.0
1978 09 10 809 0.4+ 0.1− 1998 03 03 704 0.8− 0.6− 1999 07 14 704 0.1− 0.4−
1991 10 04 033 0.7+ 0.0 1998 03 03 704 0.3− 0.6− 1999 07 14 704 0.3− 0.1+
1991 10 04 033 0.8+ 1.0− 1998 03 04 704 0.4− 0.7− 1999 07 16 704 0.6+ 0.3−
1991 10 05 033 0.4− 0.2− 1998 03 04 704 0.8+ 0.1− 1999 07 16 704 0.5− 0.1+
1998 01 26 566 0.4− 0.4+ 1998 03 04 704 1.0− 0.2− 1999 07 16 704 0.6− 0.2+

(10998)∗ 1978 UN4 = 1988 NJ1

Discovered 1978 Oct. 27 by C. M. Olmstead at Palomar.
Id. G. V. Williams (MPC 24893)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 62.93154 (2000.0) P Q
n 0.18035972 ω 25.46906 −0.52351152 +0.84153230
a 3.1024849 Ω 213.43471 −0.81723715 −0.54019347
e 0.0882095 i 13.99651 −0.24095462 +0.00379454
P 5.46 H 13.1 G 0.15 U 1

Residuals in seconds of arc
1978 10 27 675 0.4+ 0.6+ 1998 04 21 704 0.8+ 0.0 1998 05 16 704 0.3− 1.1+
1978 10 28 675 0.5+ 1.2+ 1998 04 21 704 0.9+ 0.1+ 1998 05 16 704 0.2− 1.7+
1978 10 29 675 0.7− 0.4− 1998 04 21 704 0.5− 0.3+ 1999 05 21 704 0.6− 1.0−
1978 11 28 675 0.1− 0.1− 1998 04 22 704 0.2− 0.1+ 1999 05 21 704 0.3− 1.2+
1978 11 29 675 0.3− 0.3− 1998 04 22 704 0.3− 0.1+ 1999 05 21 704 0.2+ 0.9−
1988 07 11 675 1.4+ 1.1− 1998 04 22 704 0.7+ 0.1+ 1999 07 12 704 0.3− 1.2+
1988 07 11 675 0.1+ 0.2+ 1998 04 22 704 0.2+ 0.7− 1999 07 12 704 0.8+ 0.2+
1988 08 09 675 0.9− 1.3+ 1998 04 22 704 1.0+ 0.8− 1999 07 12 704 0.7+ 1.5−
1988 08 09 675 0.8− 0.2− 1998 04 28 900 (3.9+ 0.2+) 1999 07 12 704 0.4− 0.3−
1998 04 01 704 0.3− 0.3− 1998 04 28 900 0.2+ 0.3− 1999 07 22 704 0.2+ 0.3−
1998 04 01 704 1.1− 0.3+ 1998 05 01 699 0.1− 0.2− 1999 07 22 704 0.0 0.1−
1998 04 01 704 0.9− 0.7− 1998 05 01 699 0.2+ 0.4− 1999 07 22 704 0.6+ 0.4+
1998 04 01 704 0.5+ 0.1− 1998 05 01 699 0.1+ 0.0 1999 07 22 704 1.1− 0.1+
1998 04 01 704 0.8− 0.7− 1998 05 16 704 0.2+ 0.0 1999 07 22 704 0.2+ 0.3−
1998 04 21 704 0.4− 0.1+ 1998 05 16 704 0.2+ 1.0+
1998 04 21 704 0.3+ 0.5− 1998 05 16 704 0.3− 0.8+

(10999)∗ 1978 VC6 = 1982 TG3

Discovered 1978 Nov. 7 by E. F. Helin and S. J. Bus at Palomar.
Id. H. Kaneda (MPC 15876)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 357.06513 (2000.0) P Q
n 0.23029048 ω 89.93491 +0.88484198 +0.44136970
a 2.6360404 Ω 243.87288 −0.46543047 +0.82320483
e 0.3374712 i 9.56296 −0.02071591 +0.35710867
P 4.28 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1978 11 05 675 0.2+ 0.6− 1995 10 25 596 0.1+ 0.3− 1999 05 20 704 1.5+ 0.1−
1978 11 06 675 0.2+ 0.8− 1995 11 11 608 0.5+ 0.0 1999 05 20 704 1.0+ 1.1−
1978 11 07 675 0.3+ 0.0 1995 11 11 608 0.5+ 0.1− 1999 05 21 704 0.4− 0.1+
1978 11 08 675 1.3− 1.6− 1995 11 14 608 0.2+ 0.6+ 1999 05 21 704 0.6+ 0.4−
1978 11 29 675 0.4− 0.5− 1995 11 14 608 0.2+ 0.6+ 1999 05 21 704 0.0 0.9−
1978 11 30 675 0.7− 1.4− 1998 04 01 704 0.2+ 0.0 1999 05 21 704 0.0 1.6−
1982 10 15 095 0.9+ 0.3− 1998 04 01 704 0.1+ 1.2+ 1999 05 21 704 0.4+ 1.6−
1982 10 24 095 (1.3− 4.3+) 1998 04 01 704 0.4− 0.2+ 1999 07 12 704 0.2− 0.3+
1991 12 11 033 0.1+ 0.0 1998 04 01 704 0.8− 0.8− 1999 07 12 704 0.5− 0.3+
1991 12 12 033 0.5− 0.3+ 1998 04 01 704 0.8+ 0.2+ 1999 07 12 704 0.3− 0.6+
1991 12 12 033 0.5− 0.8− 1998 04 19 704 0.3+ 0.1− 1999 07 12 704 0.6− 0.4+
1995 10 19 608 0.1+ 0.0 1998 04 19 704 0.4− 0.9+ 1999 07 12 704 0.7− 0.5+
1995 10 19 608 0.4− 0.4+ 1998 04 19 704 0.7+ 0.9− 1999 07 22 704 0.2+ 0.2−
1995 10 20 608 0.2+ 1.5+ 1998 04 19 704 0.4+ 1.2− 1999 07 22 704 0.1+ 0.0
1995 10 20 608 0.5+ 0.3+ 1998 04 19 704 0.5− 1.4− 1999 07 22 704 0.1+ 0.0
1995 10 25 596 0.1− 0.4− 1999 05 20 704 0.5+ 1.2+ 1999 07 22 704 0.1− 0.2−
1995 10 25 596 0.2− 0.3− 1999 05 20 704 0.6− 1.9− 1999 07 22 704 0.0 0.2−

(11000)∗ 1978 VE6 = 1996 RD24 = 1999 HB11

Discovered 1978 Nov. 6 by E. F. Helin and S. J. Bus at Palomar.
Id. G. V. Williams (MPC 34821)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 317.47836 (2000.0) P Q
n 0.26598093 ω 260.21686 +0.55579267 +0.83105763
a 2.3946151 Ω 43.57005 −0.75032923 +0.51232071
e 0.1860932 i 1.73947 −0.35791138 +0.21649643
P 3.71 H 15.4 G 0.15 U 2
Residuals in seconds of arc
1978 11 05 675 (5.7+ 1.1+) 1997 12 04 691 0.0 0.4− 1999 04 18 704 0.2+ 0.7+
1978 11 06 675 0.5− 1.7− 1997 12 04 691 0.1+ 0.2− 1999 04 18 704 1.0+ 0.1−
1978 11 29 675 0.1+ 0.1+ 1999 04 12 704 0.7+ 0.0 1999 04 18 704 0.2+ 1.0−
1978 11 30 675 0.6+ 0.4− 1999 04 12 704 0.3− 1.6− 1999 04 18 704 (2.2+ 0.8+)
1996 09 07 358 0.8+ 0.6− 1999 04 12 704 1.4− 1.5− 1999 04 18 704 0.1+ 0.4+
1996 09 07 358 1.6+ 1.1− 1999 04 12 704 0.5− 0.3+ 1999 04 18 704 1.5+ 1.5−
1996 09 10 358 0.1+ 1.1− 1999 04 12 704 0.5+ 0.7+ 1999 04 18 704 1.6− 0.2+
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1996 09 10 358 0.8+ 1.4− 1999 04 17 704 1.1− 0.2− 1999 04 18 704 0.7+ 0.7+
1996 10 06 809 1.4− 1.3+ 1999 04 17 704 1.1− 1.3− 1999 04 18 704 0.4− 0.6+
1996 10 06 809 0.9− 0.6+ 1999 04 17 704 0.0 1.4− 1999 05 19 691 0.3− 0.8+
1996 10 06 809 (3.4− 1.2+) 1999 04 17 704 (4.5− 0.6−) 1999 05 19 691 0.2− 0.4+
1997 12 04 691 0.4− 0.5− 1999 04 18 704 0.7+ 0.0 1999 05 19 691 0.1− 0.5+

(11001)∗ 1979 MF = 1949 KL = 1992 EQ
Discovered 1979 June 16 by H.-E. Schuster at the European Southern

Observatory.
Id. H. Kaneda (MPC 20010)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 44.49157 (2000.0) P Q
n 0.29662693 ω 70.65552 −0.61794690 +0.78547244
a 2.2267032 Ω 161.05328 −0.75514918 −0.58082818
e 0.2112068 i 6.05931 −0.21884090 −0.21370931
P 3.32 H 14.6 G 0.15 U 1
Residuals in seconds of arc
1949 05 29 760 0.0 1.6− 1992 06 03 801 1.3+ 0.5− 1999 06 14 704 0.6− 0.3+
1949 05 29 760 1.2+ 1.9− 1993 10 13 675 0.3+ 0.3− 1999 06 14 704 0.5− 0.5+
1979 06 16 809 1.5− 0.3− 1993 10 13 675 (1.9+ 2.3−) 1999 07 03 716 0.9+ 0.4−
1979 06 17 809 1.5− 0.0 1994 01 07 691 0.2+ 0.0 1999 07 03 716 2.3+ 0.9+
1979 06 18 809 1.8− 0.1− 1994 01 07 691 0.1+ 0.1− 1999 07 05 716 0.6+ 0.6+
1992 03 07 399 0.6+ 0.2+ 1994 01 07 691 0.4+ 0.1− 1999 07 05 716 0.6+ 0.0
1992 03 07 399 0.9− 0.5− 1996 09 14 691 0.1− 0.7− 1999 07 13 704 1.6+ 0.1+
1992 03 08 399 0.5− 1.8+ 1996 09 14 691 0.2− 0.4− 1999 07 13 704 2.1− 0.3+
1992 03 08 399 0.1− 0.0 1996 09 14 691 0.2− 0.2− 1999 07 13 704 0.5+ 1.3+
1992 03 24 399 0.1+ 0.1− 1999 06 14 704 0.5− 0.7+ 1999 07 13 704 0.7+ 0.2−
1992 03 24 399 0.5− 0.2− 1999 06 14 704 0.2− 0.1+
1992 06 03 801 1.4+ 0.1− 1999 06 14 704 0.2− 0.1−
(11002)∗ 1979 MD1 = 1979 OT7 = 1990 RK11 = 1999 JL10

Discovered 1979 June 24 by E. F. Helin and S. J. Bus at Siding Spring.
Id. H. Oishi (d, JAM 2071), G. V. Williams (MPC 34821)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 98.71744 (2000.0) P Q
n 0.18810265 ω 14.33962 −0.68802825 −0.70447744
a 3.0167508 Ω 119.47971 +0.64453977 −0.70350646
e 0.0627864 i 11.54000 +0.33344507 −0.09375606
P 5.24 H 13.0 G 0.15 U 1
Residuals in seconds of arc
1979 06 23 413 0.5− 0.3+ 1999 04 15 704 0.5+ 1.2− 1999 05 16 703 0.2− 0.8+
1979 06 24 413 0.6− 0.8+ 1999 05 08 703 0.1+ 0.7+ 1999 05 16 703 0.0 0.8+
1979 06 25 413 0.7+ 0.9− 1999 05 08 703 0.6− 1.1+ 1999 05 17 704 1.0+ 0.1+
1979 07 24 413 1.1− 0.3− 1999 05 08 703 0.7+ 0.3+ 1999 05 17 704 0.6+ 0.0
1979 07 27 675 1.5+ 0.2− 1999 05 08 703 0.1− 0.2− 1999 05 17 704 1.1+ 0.0
1990 09 14 675 0.3+ 0.8− 1999 05 12 704 0.2+ 0.2+ 1999 05 17 704 0.8+ 0.1+
1990 09 14 675 0.0 0.4− 1999 05 12 704 0.1+ 0.1− 1999 05 17 704 1.2− 1.0−
1998 01 26 566 0.1− 0.2− 1999 05 12 704 1.1+ 0.6+ 1999 06 08 704 0.6+ 0.3−
1998 01 26 566 0.0 0.3− 1999 05 12 704 0.6− 0.1+ 1999 06 08 704 1.6− 0.9+
1998 01 26 566 0.1− 0.4− 1999 05 12 704 0.7− 0.5− 1999 06 08 704 1.5− 0.4+
1999 04 12 704 0.2− 1.1− 1999 05 15 704 0.4+ 1.6+ 1999 06 08 704 0.4− 0.4−
1999 04 12 704 0.2+ 1.1− 1999 05 15 704 1.2− 0.2− 1999 06 08 704 1.7− 1.8−
1999 04 12 704 0.7+ 0.9− 1999 05 15 704 0.9+ 0.2− 1999 06 09 699 0.5+ 0.5+
1999 04 12 704 1.5− 0.6− 1999 05 15 704 0.3+ 0.5− 1999 06 09 699 1.2+ 1.6+
1999 04 15 704 (2.4+ 1.1−) 1999 05 15 704 0.3− 0.9− 1999 06 09 699 0.4+ 0.8+
1999 04 15 704 0.4− 0.2+ 1999 05 16 703 0.6+ 0.4−
1999 04 15 704 (1.0− 2.2−) 1999 05 16 703 0.0 0.0

(11003)∗ 1979 TT2 = 1979 WQ1 = 1978 JO3

Discovered 1979 Oct. 14 by N. S. Chernykh at the Crimean Astrophysical
Observatory.
Id. S. Nakano (d, MPC 10610), S. J. Bus (MPC 13164), C. M. Bardwell (d, ibid)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Bardwell
M 306.80938 (2000.0) P Q
n 0.23889693 ω 315.20221 +0.99805388 +0.04442507
a 2.5723437 Ω 42.30953 −0.02060079 +0.89724935
e 0.2646752 i 3.72731 −0.05885622 +0.43928352
P 4.13 H 13.5 G 0.15 U 2
Residuals in seconds of arc
1978 05 09 675 0.3+ 0.4+ 1998 03 22 704 0.2− 0.2+ 1999 06 09 704 0.7+ 0.1−
1978 05 10 675 0.1− 0.0 1998 03 28 704 0.2+ 0.0 1999 06 09 704 0.6+ 0.8−
1979 10 14 095 (0.9+ 3.1+) 1998 03 28 704 0.9+ 0.5+ 1999 06 09 704 0.3+ 0.4−
1979 11 16 095 0.8− 0.1− 1998 03 28 704 (0.4+ 2.4−) 1999 06 09 704 0.5+ 0.1+
1979 11 22 095 0.1+ 1.8+ 1998 03 28 704 0.9− 1.0+ 1999 06 09 704 0.1+ 0.0
1998 03 08 327 0.4+ 0.3− 1998 03 28 704 (2.9− 0.1−) 1999 06 15 704 0.2− 0.0
1998 03 08 327 1.0− 1.3− 1998 03 29 704 0.4+ 0.7− 1999 06 15 704 0.0 0.3−
1998 03 08 327 0.5+ 1.2− 1998 03 29 704 0.1+ 0.4+ 1999 06 15 704 0.4− 0.4+
1998 03 20 704 0.1+ 0.1− 1998 03 29 704 0.4− 0.7+ 1999 06 15 704 0.8− 0.8+
1998 03 20 704 0.9+ 0.2+ 1998 03 29 704 0.4+ 0.0 1999 06 15 704 0.3− 1.1+
1998 03 20 704 0.2+ 0.5+ 1998 03 29 704 0.6− 0.5− 1999 07 14 704 0.2− 0.8+
1998 03 20 704 0.6+ 0.9− 1998 04 19 704 0.2− 1.4+ 1999 07 14 704 0.3+ 1.3−
1998 03 20 704 0.5− 0.7+ 1998 04 19 704 0.2+ 0.4+ 1999 07 14 704 0.1− 0.3+
1998 03 22 704 0.1− 0.2+ 1998 04 19 704 0.9− 0.3+ 1999 07 14 704 0.2− 0.3+
1998 03 22 704 1.3+ 0.6− 1998 04 19 704 0.5+ 1.0+
1998 03 22 704 0.3− 0.2− 1998 04 19 704 1.2− 0.5−

(11004)∗ 1980 FJ1 = 1976 SD10 = 1988 RN7

Discovered 1980 Mar. 16 by C.-I. Lagerkvist at the European Southern
Observatory.
Id. T. Kobayashi (MPC 14614)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.64891 (2000.0) P Q
n 0.16997269 ω 345.14228 +0.92700542 +0.37323146
a 3.2276266 Ω 352.61969 −0.30813551 +0.70188969
e 0.1474180 i 16.67901 −0.21380707 +0.60667053
P 5.80 H 12.2 G 0.15 U 1
Residuals in seconds of arc
1976 09 16 808 0.8+ 0.3+ 1988 09 12 675 0.0 0.6− 1994 09 04 596 0.8+ 0.5−
1976 09 16 808 0.2+ 1.4+ 1988 09 12 809 1.0− 0.5+ 1994 09 04 596 1.2+ 0.1−
1976 09 17 808 0.2− 0.3+ 1988 09 12 809 0.5− 0.0 1994 09 04 596 1.1+ 0.0
1976 09 17 808 1.1− 0.5+ 1988 09 12 809 0.6− 0.6− 1994 10 03 801 0.2− 0.2+
1980 03 16 809 0.5− 0.3+ 1988 09 12 675 0.4+ 2.0− 1994 10 03 801 0.0 0.2−
1980 03 16 809 0.6− 0.1+ 1988 09 15 095 (2.6− 1.4+) 1994 10 07 801 0.0 0.2+
1980 03 16 809 0.1+ 0.5− 1988 09 15 095 (0.1− 3.2+) 1994 10 07 801 0.0 0.2+
1980 03 16 809 0.4− 0.6− 1988 09 17 809 0.8− 0.6+ 1998 03 31 704 0.3− 0.5−
1980 03 17 809 0.0 0.5− 1988 09 17 809 0.9− 0.6+ 1998 03 31 704 0.7+ 1.2−
1980 03 17 809 0.6− 0.1− 1988 09 17 809 0.9− 0.5+ 1998 03 31 704 1.8− 0.5+
1980 03 17 809 0.2− 0.8− 1988 09 18 809 0.2− 0.6− 1998 03 31 704 1.6− 0.3+
1980 03 17 809 0.2+ 0.2− 1988 09 18 809 0.1− 0.5− 1998 04 01 704 0.5+ 0.4−
1980 03 23 809 0.6+ 0.1+ 1988 09 18 809 0.2− 0.4− 1998 04 01 704 0.3− 0.2−
1988 09 08 026 0.0 1.1− 1988 09 20 809 0.6− 0.6− 1998 04 01 704 0.0 0.7−
1988 09 08 809 (1.1+ 2.9+) 1988 09 20 809 0.8− 0.7− 1998 04 01 704 (0.2− 2.4−)
1988 09 08 809 (1.2+ 2.9+) 1988 09 20 809 1.0− 0.7− 1998 04 01 704 1.0− 1.2−
1988 09 08 809 (1.3+ 3.0+) 1988 10 07 808 (0.5+ 2.8−) 1999 06 13 423 0.1− 0.5−
1988 09 09 026 0.1− 0.3− 1988 10 07 808 1.0+ 1.6− 1999 06 13 423 0.1+ 1.1−
1988 09 10 675 0.1+ 0.5− 1988 10 07 675 0.3+ 1.2− 1999 06 13 423 0.2+ 0.1+
1988 09 10 675 0.1+ 0.9− 1988 10 07 675 0.7+ 1.9− 1999 06 15 423 0.2− 0.8+
1988 09 10 809 0.4+ 2.2+ 1988 10 09 675 1.1+ 1.2− 1999 06 15 423 0.7+ 0.4+
1988 09 10 809 0.6+ 2.2+ 1988 10 09 675 0.8+ 1.2− 1999 07 05 423 0.4− 0.5+
1988 09 10 809 0.8+ 2.2+ 1988 11 03 807 0.9+ 1.0− 1999 07 05 423 0.2+ 0.5+
1988 09 10 026 2.1+ 2.3+ 1988 11 05 807 0.6+ 0.6−

(11005)∗ 1980 PP1 = 1993 TN39

Discovered 1980 Aug. 6 by R. M. West at the European Southern
Observatory.
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Id. A. Doppler (MPC 34822)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 94.28003 (2000.0) P Q
n 0.22743524 ω 99.18696 +0.72142212 −0.68165327
a 2.6580565 Ω 303.89893 +0.56348873 +0.68029260
e 0.1942401 i 8.45645 +0.40253022 +0.26935255
P 4.33 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1980 08 06 809 0.5+ 0.1+ 1993 10 14 675 0.8+ 0.4− 1998 12 14 699 1.8+ 0.4−
1980 08 07 809 0.6+ 0.0 1997 08 01 691 0.1− 0.6+ 1998 12 17 704 0.9− 1.2+
1980 08 09 809 0.2+ 1.6− 1997 08 01 691 0.2− 0.3+ 1998 12 17 704 1.0− 0.5+
1980 08 10 809 0.2− 0.4− 1997 08 01 691 0.1+ 0.5+ 1998 12 17 704 0.9− 0.5+
1993 08 22 675 1.2− 0.8+ 1997 09 01 566 0.5− 1.2+ 1998 12 17 704 0.5− 0.5+
1993 08 22 675 0.4− 0.5+ 1997 09 01 566 0.6− 1.4+ 1999 01 16 704 0.1− 0.0
1993 10 12 675 0.7+ 0.1+ 1997 09 01 566 0.6− 0.9+ 1999 01 16 704 0.6+ 0.3−
1993 10 12 675 0.2− 1.2− 1998 12 14 699 1.1+ 0.5+ 1999 01 16 704 0.5− 0.4+
1993 10 14 675 0.8+ 0.3− 1998 12 14 699 1.6+ 0.6+ 1999 01 16 704 0.0 0.2−

(11006)∗ 1980 TZ3 = 1992 JY4 = 1996 TX54

Discovered 1980 Oct. 9 by C. S. Shoemaker at Palomar.
Id. G. V. Williams (MPC 28294)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 336.36703 (2000.0) P Q
n 0.30710291 ω 101.74732 +0.94379794 +0.32970440
a 2.1757722 Ω 239.00574 −0.31283062 +0.86836186
e 0.1463263 i 1.55405 −0.10668858 +0.37046281
P 3.21 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1980 10 07 675 0.6− 0.5− 1998 03 03 704 0.6− 0.0 1999 06 22 699 0.4+ 0.5+
1980 10 09 675 0.2+ 0.1+ 1998 03 04 704 (3.1− 1.3−) 1999 06 22 699 0.8+ 0.5+
1980 10 10 675 0.3− 1.3− 1998 03 04 704 (2.4− 1.1−) 1999 07 12 106 0.1+ 0.1−
1980 10 10 095 0.4+ 0.4− 1998 03 04 704 (2.6− 1.5−) 1999 07 12 106 0.1− 0.2−
1980 10 15 095 1.5+ 0.4− 1998 03 04 704 (4.4− 0.7−) 1999 07 12 106 0.1− 0.4−
1992 05 01 691 0.1+ 0.3− 1998 03 04 704 (2.8− 2.1−) 1999 07 13 727 0.3+ 0.1−
1992 05 01 691 0.0 0.6− 1999 04 27 699 1.0− 0.9− 1999 07 13 727 0.3+ 0.4−
1992 05 01 691 0.4− 0.3− 1999 04 27 699 1.5− 0.8− 1999 07 13 727 0.1+ 0.1+
1996 10 10 327 0.2+ 0.4− 1999 04 27 699 0.4+ 0.3− 1999 07 14 727 0.1+ 0.2−
1996 10 10 327 0.3− 0.6− 1999 05 15 699 1.2− 0.2+ 1999 07 14 727 0.5+ 0.4−
1996 10 10 327 0.4+ 0.3− 1999 05 15 699 0.5− 0.1+ 1999 07 14 727 0.5+ 0.3−
1996 10 14 327 0.3− 0.3− 1999 05 15 699 0.5− 1.9− 1999 07 14 704 0.5+ 0.1−
1996 10 14 327 0.0 0.2− 1999 05 21 704 0.6− 0.3+ 1999 07 14 704 0.4+ 0.0
1996 10 14 327 0.2− 0.1− 1999 05 21 704 0.6− 1.2+ 1999 07 14 704 0.1+ 0.6−
1996 12 01 689(11.4− 5.2−) 1999 05 21 704 0.7− 0.1+ 1999 07 14 704 0.4+ 0.0
1998 02 25 426 0.0 0.6− 1999 05 21 704 0.1− 0.7+ 1999 07 14 704 0.4+ 0.2−
1998 02 25 426 0.1− 0.9− 1999 05 21 704 1.2− 1.3+ 1999 07 16 704 0.3+ 0.4−
1998 02 25 426 0.4− 0.9− 1999 06 08 699 0.1− 0.0 1999 07 16 704 0.5+ 0.2−
1998 02 27 426 0.5− 1.5− 1999 06 08 699 0.6− 0.1− 1999 07 16 704 0.3+ 0.1−
1998 02 27 426 0.1− 0.5− 1999 06 08 699 0.2+ 0.2+ 1999 07 16 704 0.2+ 0.1−
1998 02 27 426 0.1− 1.0− 1999 06 09 703 0.3− 0.8− 1999 07 16 704 0.1+ 0.1+
1998 03 03 704 0.7− 0.5− 1999 06 09 703 0.0 0.3− 1999 07 21 699 0.1− 0.1−
1998 03 03 704 0.0 0.6− 1999 06 09 703 0.2− 0.1+ 1999 07 21 699 0.1+ 0.1−
1998 03 03 704 0.1+ 0.3− 1999 06 09 703 0.2− 0.1− 1999 07 21 699 0.1+ 0.3−
1998 03 03 704 0.0 0.2− 1999 06 22 699 0.8+ 0.8+

(11007)∗ 1980 VA3 = 1980 TV12 = 1990 VF7

Discovered 1980 Nov. 1 by S. J. Bus at Palomar.
Id. G. V. Williams (MPC 18107)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 228.07882 (2000.0) P Q
n 0.29496127 ω 41.45873 +0.85589195 −0.51705755
a 2.2350782 Ω 349.66230 +0.45855478 +0.76772813
e 0.1365430 i 3.20206 +0.23911606 +0.37847723
P 3.34 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1953 10 01 675 0.1− 0.1− 1999 04 10 426 0.3+ 0.6− 1999 05 13 699 0.2+ 0.3−
1953 10 01 675 0.2+ 0.2+ 1999 04 10 426 0.1− 0.2− 1999 05 13 704 1.9− 0.5+
1980 10 10 095 1.4+ 0.7− 1999 04 12 426 0.6+ 0.0 1999 05 13 704 0.9− 1.0+
1980 11 01 675 0.6− 0.5− 1999 04 12 426 0.4+ 0.1+ 1999 05 13 699 0.4+ 0.0
1980 11 02 675 0.4− 0.6− 1999 04 12 426 0.3+ 0.1− 1999 05 13 704 1.1− 0.9+
1990 10 24 046 1.4+ 0.8− 1999 04 15 704 1.1− 0.9+ 1999 05 13 704 1.7− 0.7+
1990 10 24 046 0.5+ 1.0− 1999 04 15 704 0.5+ 0.4− 1999 05 13 699 0.6+ 0.0
1990 11 10 046 0.6− 0.3+ 1999 04 15 704 (1.5− 2.9−) 1999 05 18 704 0.1− 0.1+
1990 11 10 046 1.0− 0.7+ 1999 04 20 704 0.5+ 1.4− 1999 05 18 704 0.8− 0.9+
1990 11 13 046 0.7− 0.1− 1999 04 20 704 0.1− 1.3− 1999 05 18 704 1.3+ 0.2+
1990 11 13 046 0.5+ 1.4+ 1999 04 20 704 0.7− 1.1− 1999 05 18 704 0.4− 0.5+
1995 02 02 691 0.0 0.7− 1999 04 20 704 0.2− 1.7− 1999 05 19 699 0.0 0.6−
1995 02 02 691 0.2− 0.5− 1999 04 20 704 0.3− 0.3− 1999 05 19 699 0.3+ 0.6−
1995 02 02 691 (2.3− 2.6−) 1999 05 10 704 0.0 0.6+ 1999 05 19 699 0.2+ 0.3−
1998 04 14 704 1.0+ 1.0− 1999 05 10 704 0.5− 0.2+ 1999 06 09 704 0.6+ 0.9−
1998 04 14 704 1.0− 0.1+ 1999 05 10 704 1.2+ 0.1+ 1999 06 09 704 1.4+ 0.4−
1998 04 14 704 0.3+ 1.3+ 1999 05 10 704 0.5+ 1.6+ 1999 06 09 704 1.3+ 0.1−
1998 04 14 704 0.4− 1.0+ 1999 05 10 704 1.5− 1.0+ 1999 06 09 704 0.5+ 0.5+
1999 04 10 426 0.1+ 0.1+ 1999 05 13 704 0.9− 0.4− 1999 06 09 704 0.8+ 0.8−

(11008)∗ 1981 EO7

Discovered 1981 Mar. 1 by S. J. Bus at Siding Spring in the course of the
U.K. Schmidt-Caltech Asteroid Survey.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 257.07963 (2000.0) P Q
n 0.23559936 ω 210.75393 +0.63721456 −0.76664113
a 2.5962906 Ω 200.01092 +0.74565111 +0.63914786
e 0.1066459 i 13.32369 +0.19483846 +0.06124855
P 4.18 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1954 12 22 675 0.1+ 0.1− 1998 03 20 704 1.1+ 1.1− 1998 04 22 704 0.0 0.6−
1954 12 22 675 1.2+ 0.3+ 1998 03 22 704 1.8+ 1.1− 1998 04 24 699 0.2+ 0.6+
1981 02 02 413 0.9+ 0.5− 1998 03 22 704 0.5+ 0.7+ 1998 04 24 699 0.6− 0.0
1981 03 01 413 0.8+ 0.0 1998 03 22 704 0.2+ 0.1− 1998 04 24 699 1.1− 0.7+
1981 03 01 413 (3.1+ 3.0−) 1998 03 22 704 1.8+ 1.3+ 1998 04 25 699 0.4− 0.5−
1981 03 07 413 0.4+ 1.3+ 1998 03 22 704 (3.5− 0.8−) 1998 04 27 132 0.3+ 1.3+
1981 03 07 413 1.2+ 0.1− 1998 03 25 704 0.1+ 0.6− 1998 04 27 132 1.2+ 0.0
1981 03 11 413 1.4− 0.8+ 1998 03 25 704 1.1+ 1.2+ 1998 04 27 132 (0.1− 2.6−)
1981 03 11 413 0.2+ 1.5− 1998 03 25 704 0.4+ 0.1+ 1998 05 16 704 0.7+ 0.8+
1981 03 15 413 0.6− 0.6+ 1998 03 25 704 0.5+ 0.2+ 1998 05 16 704 0.9+ 0.4+
1981 03 15 413 0.9+ 0.6− 1998 03 25 704 1.1− 0.2− 1998 05 16 704 0.0 0.1−
1981 04 05 413 1.6− 1.5+ 1998 03 29 704 0.0 0.3− 1998 05 16 704 0.4− 0.9−
1981 04 05 413 (0.1+ 2.6−) 1998 03 29 704 0.2+ 0.2− 1998 05 16 704 0.1+ 0.7−
1981 04 06 413 2.0− 1.4+ 1998 03 29 704 0.7− 0.5+ 1999 06 14 704 0.8+ 0.7+
1981 04 06 413 0.6− 1.9− 1998 03 29 704 0.8− 0.5+ 1999 06 14 704 0.2− 0.2+
1981 04 07 413 0.6− 1.8+ 1998 03 29 704 0.1+ 0.5− 1999 06 14 704 0.4+ 0.3−
1981 04 07 413 (1.8+ 3.2−) 1998 04 01 704 0.1+ 0.5− 1999 06 14 704 0.5+ 0.1+
1981 04 10 413 1.1− 0.4+ 1998 04 01 704 0.3+ 0.8− 1999 06 14 704 0.2+ 0.2−
1981 04 10 413 0.0 2.2− 1998 04 01 704 0.5− 0.3− 1999 07 13 704 0.2− 0.0
1981 04 12 413 2.0− 1.1+ 1998 04 01 704 0.1+ 1.0− 1999 07 13 704 0.1+ 0.6+
1981 04 30 413 0.7+ 1.3− 1998 04 01 704 0.6+ 1.0− 1999 07 13 704 0.4− 0.2+
1981 05 02 413 0.6+ 2.1− 1998 04 20 704 0.3− 0.1+ 1999 07 13 704 0.5− 0.0
1983 10 13 046 0.2+ 2.3− 1998 04 20 704 0.9+ 1.3− 1999 07 13 704 0.7− 0.1+
1983 10 13 046 0.0 1.5+ 1998 04 20 704 1.5− 1.2+ 1999 07 22 704 0.0 0.9−
1983 10 15 046 0.8− 1.1− 1998 04 20 704 0.9− 0.6− 1999 07 22 704 0.3+ 0.5−
1983 10 15 046 (5.2+ 1.6+) 1998 04 20 704 1.2− 0.5− 1999 07 22 704 0.4− 0.2−
1998 03 20 704 0.1+ 0.4+ 1998 04 22 704 0.3+ 0.4+ 1999 07 22 704 0.3+ 0.0
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1998 03 20 704 (2.2+ 0.0 ) 1998 04 22 704 0.2+ 0.2+ 1999 07 22 704 0.4− 0.0
1998 03 20 704 1.7− 1.8+ 1998 04 22 704 0.0 0.4−
1998 03 20 704 1.7+ 0.8+ 1998 04 22 704 0.1− 0.4−

(11009)∗ 1981 ET10 = 1991 PJ18

Discovered 1981 Mar. 1 by S. J. Bus at Siding Spring in the course of the
U.K. Schmidt-Caltech Asteroid Survey.
Id. E. Bowell (MPC 20011)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 326.35768 (2000.0) P Q
n 0.22257148 ω 310.86612 +0.31035614 +0.94657298
a 2.6966404 Ω 336.76592 −0.79163135 +0.20631448
e 0.1699043 i 12.83421 −0.52630682 +0.24785870
P 4.43 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1981 02 12 413 0.3− 0.7+ 1991 09 16 675 0.3+ 1.1− 1999 04 15 426 0.5− 0.1+
1981 02 13 413 1.0+ 0.3+ 1991 09 17 675 1.3+ 1.0− 1999 04 16 426 0.8− 0.3−
1981 02 14 413 1.1− 1.6+ 1991 09 17 675 1.4+ 1.5− 1999 04 16 426 0.6− 0.3−
1981 03 01 413 1.1+ 0.1− 1994 02 15 675 0.3− 1.0− 1999 04 16 426 0.5− 0.0
1981 03 07 413 1.8+ 0.5+ 1994 02 15 675 0.2+ 1.4− 1999 04 17 704 0.0 0.1−
1981 03 11 413 1.0+ 0.6+ 1994 02 16 691 0.1− 0.4− 1999 04 17 704 0.2− 0.0
1981 03 11 413 0.5− 0.7− 1994 02 16 691 0.2− 0.3− 1999 04 17 704 0.4− 0.5+
1981 03 15 413 0.3− 0.2+ 1994 02 16 691 0.2− 0.4− 1999 04 17 704 1.0− 0.1−
1981 03 15 413 1.9+ 0.8+ 1998 01 17 587 0.9− 0.3− 1999 04 17 704 1.4− 0.9−
1981 04 07 413 (4.5− 0.1−) 1998 01 18 587 0.4− 0.6− 1999 04 20 704 0.1+ 0.2−
1981 04 07 413 1.0+ 1.1− 1998 01 26 098 0.5+ 0.5− 1999 04 20 704 1.2− 0.6−
1981 04 08 413 1.4− 0.3+ 1998 01 26 098 0.8− 0.6− 1999 04 20 704 0.4+ 0.4−
1981 04 08 413 1.5− 0.9+ 1999 04 15 704 1.7+ 0.9− 1999 04 20 704 0.4− 0.5−
1981 04 09 413 2.2− 0.3− 1999 04 15 704 1.0+ 1.8− 1999 04 20 704 1.1+ 0.0
1981 04 09 413 0.0 0.8− 1999 04 15 704 0.2− 0.2− 1999 05 20 699 0.7+ 0.7+
1981 04 29 413 0.2+ 1.1− 1999 04 15 704 0.6− 0.5+ 1999 05 20 699 0.8+ 0.1+
1991 08 08 675 0.5− 0.1+ 1999 04 15 704 0.4+ 1.5+ 1999 05 20 699 0.3+ 0.1+
1991 08 08 675 0.5+ 0.5+ 1999 04 15 426 0.1+ 0.2+
1991 09 16 675 0.1− 1.0− 1999 04 15 426 0.6− 0.0

(11010)∗ 1981 ET24 = 1986 WV2

Discovered 1981 Mar. 2 by S. J. Bus at Siding Spring in the course of the
U.K. Schmidt-Caltech Asteroid Survey.
Id. S. J. Bus (MPC 11739)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 77.57036 (2000.0) P Q
n 0.28231420 ω 18.88093 −0.94441088 +0.32876693
a 2.3013406 Ω 180.31512 −0.31451271 −0.90402194
e 0.0435599 i 6.60972 −0.09575932 −0.27323369
P 3.49 H 14.6 G 0.15 U 2
Residuals in seconds of arc
1953 04 15 675 0.0 0.9+ 1981 04 07 413 0.1− 0.4− 1999 06 14 704 0.0 0.0
1953 04 15 675 0.5+ 1.6+ 1981 04 10 413 0.6− 0.0 1999 06 14 704 0.0 0.9−
1981 02 12 413 0.2+ 0.3+ 1981 04 10 413 0.1+ 2.3− 1999 06 14 704 0.2+ 1.1+
1981 02 13 413 1.7+ 0.2+ 1981 04 26 413 1.5+ 2.1− 1999 06 14 704 0.7+ 0.4−
1981 03 02 413 1.8− 0.4+ 1981 05 01 413 0.5+ 0.6+ 1999 07 13 704 0.4− 0.2+
1981 03 02 413 (1.0+ 2.5−) 1986 11 27 033 0.1− 0.2+ 1999 07 13 704 0.1− 0.2+
1981 03 06 413 1.0− 0.7+ 1986 11 28 033 0.8+ 0.1− 1999 07 13 704 0.1− 0.3−
1981 03 06 413 1.3+ 0.7− 1986 11 29 033 0.5− 0.5− 1999 07 13 704 0.2− 0.5−
1981 03 11 413 0.3− 0.4− 1988 03 22 809 0.6+ 0.3− 1999 07 13 704 0.2− 0.0
1981 03 11 413 0.0 0.2− 1988 03 22 809 0.8+ 0.7+ 1999 07 19 704 0.1− 0.2+
1981 03 15 413 1.7− 1.5+ 1988 03 22 809 1.3− 1.8+ 1999 07 19 704 0.1− 0.3+
1981 03 15 413 1.1+ 0.8− 1999 06 09 704 0.5+ 0.2+ 1999 07 19 704 0.1+ 0.7+
1981 04 05 413 1.0− 0.3+ 1999 06 09 704 0.0 0.1− 1999 07 19 704 0.2− 0.3+
1981 04 05 413 (4.4+ 3.8−) 1999 06 09 704 0.3+ 0.6− 1999 07 19 704 0.1− 0.5+
1981 04 06 413 0.6− 0.1+ 1999 06 09 704 0.9− 0.0
1981 04 06 413 0.2+ 2.0− 1999 06 14 704 0.5+ 0.4−

(11011)∗ 1981 UK11 = 1977 QO4 = 1992 SV13 = 1992 UX6

Discovered 1981 Oct. 22 by N. S. Chernykh at the Crimean Astrophysical
Observatory.
Id. K. Kinoshita (MPC 26166)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 308.14807 (2000.0) P Q
n 0.26555540 ω 216.00710 +0.99889211 +0.03421969
a 2.3971725 Ω 141.99255 −0.02034243 +0.93299885
e 0.2067401 i 3.00723 −0.04243507 +0.35824873
P 3.71 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1977 08 18 095 (6.1− 2.3−) 1998 03 20 704 (2.4+ 0.2−) 1999 06 09 704 0.1+ 1.5−
1981 10 22 095 0.8− 0.6+ 1998 03 20 704 1.4+ 0.3+ 1999 06 09 704 0.3+ 0.8−
1981 10 24 095 0.5+ 0.4− 1998 03 20 704 0.9+ 0.7− 1999 06 09 704 0.3+ 0.4−
1981 10 28 095 1.2− 0.9+ 1998 03 20 704 1.3− 1.1− 1999 06 09 704 0.2− 0.3−
1992 09 26 033 1.3+ 0.1− 1998 03 22 704 1.7+ 0.9− 1999 06 15 704 0.0 0.3+
1992 09 26 033 0.2+ 0.2− 1998 03 22 704 0.2+ 0.4+ 1999 06 15 704 0.2+ 0.3−
1992 09 27 033 1.2+ 0.5+ 1998 03 22 704 0.5− 1.1− 1999 06 15 704 0.4− 0.8+
1992 09 28 033 (1.5+ 2.4+) 1998 03 22 704 0.7− 0.7+ 1999 06 15 704 0.1− 0.4+
1992 10 31 033 1.6− 0.8− 1998 03 29 704 0.2+ 0.0 1999 06 15 704 0.0 0.7+
1992 10 31 033 0.8+ 0.3+ 1998 03 29 704 0.1− 0.3+ 1999 07 19 704 0.5− 0.1+
1992 11 01 033 1.7+ 0.9− 1998 03 29 704 1.4− 0.7+ 1999 07 19 704 0.4− 0.3−
1996 12 18 691 0.6− 0.0 1998 03 29 704 0.3+ 0.9− 1999 07 19 704 0.5− 0.8+
1996 12 18 691 0.4− 0.4− 1998 03 29 704 1.1+ 0.9+ 1999 07 19 704 0.5− 0.7+
1996 12 18 691 0.9− 0.2− 1999 06 09 704 0.1− 0.2− 1999 07 19 704 0.2− 0.5+

(11012)∗ 1982 JH2 = 1994 CD17 = 1998 BG16

Discovered 1982 May 15 at Palomar.
Id. A. Doppler (MPC 34174)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 27.70775 (2000.0) P Q
n 0.23641741 ω 150.05743 −0.19161835 +0.97957321
a 2.5902981 Ω 108.83802 −0.91278979 −0.15503150
e 0.1272484 i 3.69428 −0.36068992 −0.12806855
P 4.17 H 14.6 G 0.15 U 1
Residuals in seconds of arc
1982 05 15 675 0.7+ 0.1− 1994 02 16 010 0.4− 1.3+ 1998 01 28 566 0.1− 0.9+
1982 05 16 675 0.7− 1.4− 1994 02 16 010 0.7+ 1.5+ 1998 02 27 566 0.3− 0.2+
1982 05 16 675 2.3− 0.3− 1995 07 30 327 1.4+ 0.2− 1998 02 27 566 0.2− 0.1+
1982 05 17 675 0.2+ 0.4− 1995 07 30 327 0.3− 0.4+ 1998 02 27 566 0.5− 0.5+
1982 05 18 675 0.0 0.3+ 1995 07 30 327 0.4+ 0.2+ 1999 06 15 704 0.6+ 0.1−
1994 02 08 809 1.1+ 1.3− 1995 07 30 327 0.9+ 0.7+ 1999 06 15 704 0.3+ 0.4+
1994 02 08 809 0.3+ 1.8− 1996 12 01 691 0.4− 0.0 1999 06 15 704 0.3+ 0.4+
1994 02 08 809 (0.5− 2.5−) 1996 12 01 691 0.1+ 0.7− 1999 06 15 704 0.1+ 0.5+
1994 02 10 809 (0.3+ 4.4−) 1996 12 01 691 0.1− 0.6− 1999 06 15 704 0.3+ 0.1+
1994 02 10 809 (0.0 4.2−) 1998 01 26 566 0.0 0.8+ 1999 07 16 704 0.9− 0.2+
1994 02 10 809 (1.0− 4.2−) 1998 01 26 566 0.5− 0.7+ 1999 07 16 704 0.8− 0.2+
1994 02 13 809 1.7+ 1.4− 1998 01 26 566 0.4− 0.7+ 1999 07 16 704 0.7− 0.7+
1994 02 13 809 0.9+ 0.8− 1998 01 28 566 0.6− 1.0+ 1999 07 16 704 1.1− 0.4+
1994 02 13 809 0.6+ 0.9− 1998 01 28 566 0.1− 0.7+

(11013)∗ 1982 QP1 = 1982 RF2 = 1989 PP1 = 1999 JK68 = 1999 KG16

Discovered 1982 Aug. 16 by C.-I. Lagerkvist at the European Southern
Observatory.
Id. B. G. Marsden (d, MPC 8463), G. V. Williams (MPC 34825, unpublished)
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 306.02613 (2000.0) P Q
n 0.28062710 ω 174.29659 +0.78108822 +0.62345003
a 2.3105550 Ω 147.05357 −0.57539477 +0.74029161
e 0.1850532 i 3.66906 −0.24253258 +0.25155198
P 3.51 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1982 08 15 095 (1.2− 2.6−) 1996 07 16 809 1.0+ 0.9+ 1999 05 09 699 0.5+ 0.4+
1982 08 16 809 0.4− 0.5+ 1996 08 12 566 0.2+ 0.7− 1999 05 12 704 0.4+ 0.4+
1982 08 16 809 0.2+ 0.3+ 1996 08 12 566 0.0 0.6− 1999 05 12 704 0.5− 0.5−
1982 08 16 809 0.0 0.2+ 1996 08 12 566 0.0 0.8− 1999 05 12 704 0.6+ 0.5+
1982 08 16 095 (0.3− 3.3+) 1996 09 08 809 (1.3+ 2.8+) 1999 05 12 704 0.6+ 0.3−
1982 08 18 809 0.6− 1.2+ 1996 09 08 809 (0.6+ 2.7+) 1999 05 12 704 0.8− 1.1−
1982 08 18 809 0.3+ 1.1+ 1996 09 08 809 (0.5+ 2.7+) 1999 05 13 704 0.8− 0.4−
1982 08 18 809 0.3− 1.2+ 1996 10 16 566 1.2− 0.6+ 1999 05 13 704 1.0− 0.1+
1982 08 22 809 0.6− 0.5− 1996 10 16 566 0.7− 0.1+ 1999 05 13 704 0.3− 1.0−
1982 08 22 809 0.9− 0.9− 1996 10 16 566 0.9− 0.2+ 1999 05 13 704 1.3− 1.5−
1982 08 22 809 0.5− 0.1+ 1997 12 26 566 0.1− 0.7+ 1999 05 15 703 0.4+ 0.4+
1982 09 13 675 1.8+ 0.8+ 1997 12 26 566 0.1− 0.7+ 1999 05 15 703 0.5+ 0.3+
1982 09 13 675 0.1− 0.1− 1997 12 26 566 0.4− 0.8+ 1999 05 15 704 0.7− 1.7+
1989 08 05 033 0.2− 0.9− 1998 01 07 699 0.0 0.1+ 1999 05 15 703 0.1+ 0.3−
1989 08 06 033 0.1− 1.0− 1998 01 07 699 1.3+ 0.6− 1999 05 15 704 0.0 1.3−
1992 04 27 691 0.0 0.3− 1998 01 07 699 1.5− 0.1− 1999 05 15 703 0.7+ 0.2+
1992 04 27 691 0.4+ 0.5− 1998 01 20 704 0.6+ 0.2− 1999 05 15 704 0.4− 0.3+
1992 04 27 691 0.5+ 0.2− 1998 01 20 704 0.8+ 0.7+ 1999 05 15 704 0.3− 0.8+
1994 01 08 691 0.4− 0.1+ 1998 01 20 704 0.1+ 1.1+ 1999 05 15 704 1.0− 0.7+
1994 01 08 691 0.1− 0.1+ 1998 01 20 704 0.4+ 1.1+ 1999 05 17 704 0.1− 1.1−
1994 01 08 691 0.6− 0.1+ 1998 01 20 704 0.5+ 0.1+ 1999 05 17 704 1.2− 0.6+
1995 03 10 691 0.0 0.3− 1998 01 20 704 0.2− 0.7+ 1999 05 17 704 1.6− 0.4+
1995 03 10 691 0.3+ 0.2− 1999 04 11 699 0.5+ 0.5+ 1999 05 17 704 1.6− 0.9+
1995 03 10 691 0.0 0.1− 1999 04 11 699 0.6+ 0.1− 1999 05 17 704 0.3+ 0.1−
1995 03 10 691 0.1+ 0.1− 1999 04 11 699 0.6+ 0.0 1999 05 19 704 0.1+ 1.1+
1995 03 10 691 0.1+ 0.3− 1999 04 12 704 0.8+ 0.1− 1999 05 19 704 0.2+ 0.0
1995 03 10 691 0.0 0.2− 1999 04 12 704 0.2− 0.4− 1999 05 19 704 0.6− 0.0
1996 06 23 691 0.1− 0.4+ 1999 04 12 704 1.2+ 0.0 1999 05 19 704 0.7− 0.7+
1996 06 23 691 0.1− 0.3+ 1999 04 12 704 0.4+ 1.5+ 1999 05 20 699 0.3+ 0.1−
1996 06 23 691 0.1− 0.2+ 1999 04 12 704 0.3+ 0.8+ 1999 05 20 699 1.0+ 0.9+
1996 07 16 809 1.5+ 1.4+ 1999 05 09 699 1.1+ 0.0 1999 05 20 699 0.1− 0.4+
1996 07 16 809 0.6+ 0.8+ 1999 05 09 699 0.6+ 0.3−

(11014)∗ 1982 QY1 = 1991 VH1

Discovered 1982 Aug. 23 by M. Antal at Piszkéstető.
Id. S. Nakano (MPC 19497)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 309.76493 (2000.0) P Q
n 0.22834733 ω 135.77891 +0.93448461 −0.33854616
a 2.6509737 Ω 244.30438 +0.28322929 +0.89439224
e 0.1247376 i 7.01896 +0.21568423 +0.29231664
P 4.32 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1982 08 23 561 0.0 0.0 1998 04 21 704 0.4+ 1.1+ 1998 05 22 699 0.1+ 0.3+
1982 08 23 561 0.2− 0.4− 1998 04 22 704 0.1− 0.4− 1998 05 22 704 1.0− 1.6+
1982 08 24 561 0.9+ 0.7+ 1998 04 22 704 0.8+ 0.6+ 1998 05 22 699 0.0 0.1+
1982 08 24 561 1.2− 0.0 1998 04 22 704 0.1− 0.2+ 1998 05 22 699 0.2− 0.7−
1982 08 25 561 0.3+ 0.3+ 1998 04 22 704 0.2− 0.2+ 1998 05 22 704 0.3− 1.3+
1982 08 25 561 1.2+ 0.3− 1998 04 22 704 0.1− 0.8+ 1999 05 21 704 0.3− 0.8−
1982 08 26 561 0.4+ 0.4+ 1998 04 25 699 0.5+ 0.8+ 1999 05 21 704 1.0− 0.7−
1982 08 26 561 1.7− 0.9+ 1998 04 25 699 0.4+ 0.9+ 1999 05 21 704 1.0− 1.2+
1982 08 28 095 (1.3+ 3.1+) 1998 04 25 699 0.1+ 0.1− 1999 05 21 704 0.2− 0.6−
1982 08 29 095 (2.5+ 1.9+) 1998 04 28 566 0.0 0.4− 1999 07 13 704 0.4+ 0.2−
1982 09 20 095 (3.0− 2.5−) 1998 04 28 566 0.1+ 0.1− 1999 07 13 704 0.0 0.1−
1991 10 31 400 0.5− 0.8+ 1998 04 28 566 0.2− 0.3− 1999 07 13 704 0.3− 0.3−
1991 10 31 400 0.1− 0.5+ 1998 05 01 704 0.2+ 0.1+ 1999 07 13 704 0.1− 0.3+
1991 11 04 400 0.1+ 1.0+ 1998 05 01 704 0.4− 0.5+ 1999 07 13 704 0.5− 0.3−

1991 11 04 400 (0.1− 2.3+) 1998 05 01 704 0.5+ 0.7− 1999 07 18 761 0.6+ 0.2+
1991 11 04 901 (1.9− 49.5−)Y 1998 05 01 704 0.2+ 1.0− 1999 07 18 761 0.5+ 0.5+
1991 11 04 901 (5.1− 46.6−)Y 1998 05 01 704 0.4+ 0.7− 1999 07 18 761 0.3+ 0.6+
1991 11 05 403 (2.7− 1.2+)Y 1998 05 13 104 0.1+ 0.5− 1999 07 23 704 0.2+ 0.1+
1991 11 05 403 (0.8+ 2.4−)Y 1998 05 13 104 0.4− 0.4− 1999 07 23 704 0.2+ 0.3−
1998 04 21 704 0.4− 0.2+ 1998 05 13 104 0.2− 0.6− 1999 07 23 704 0.4+ 0.2−
1998 04 21 704 0.1+ 0.1+ 1998 05 22 704 0.4− 0.4+ 1999 07 23 704 0.2+ 0.1−
1998 04 21 704 0.2− 0.2− 1998 05 22 704 0.5+ 0.5+
1998 04 21 704 0.4+ 0.5+ 1998 05 22 704 0.1+ 0.5−
(11015)∗ 1982 SJ7 = 1995 QB3

Discovered 1982 Sept. 17 by N. S. Chernykh at the Crimean Astrophysical
Observatory.
Id. T. Kobayashi (MPC 25636)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 338.30869 (2000.0) P Q
n 0.22717999 ω 153.85214 +0.87610095 +0.48209585
a 2.6600471 Ω 177.30624 −0.46043555 +0.84003641
e 0.2789090 i 6.77124 −0.14299029 +0.24884214
P 4.34 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1982 09 17 095 1.7− 1.8+ 1998 03 22 704 0.1− 0.6+ 1999 06 24 650 0.3− 0.1−
1982 09 19 095 (1.0+ 2.6−) 1998 03 22 704 0.9− 0.1+ 1999 07 01 650 0.8+ 0.0
1982 09 24 095 (3.7+ 1.6−) 1998 03 22 704 (2.3− 0.8+) 1999 07 01 650 0.2+ 0.2+
1982 09 27 095 0.5− 0.2+ 1998 03 22 704 1.3− 1.4+ 1999 07 03 716 0.5+ 0.6+
1982 10 22 095 1.6+ 0.8+ 1998 03 29 704 0.2− 0.1+ 1999 07 03 716 (2.5− 1.7−)
1995 08 31 411 0.9− 0.4+ 1998 03 29 704 0.5+ 1.4+ 1999 07 05 716 1.6+ 0.8−
1995 08 31 411 0.4+ 0.4+ 1998 03 29 704 (0.4− 2.8+) 1999 07 05 716 (2.3− 2.6+)
1995 09 01 411 0.0 0.1+ 1998 03 29 704 0.4+ 0.8+ 1999 07 13 704 0.2− 0.1+
1995 09 01 411 0.2+ 0.1+ 1998 03 29 704 0.8− 0.3+ 1999 07 13 704 0.4− 0.4+
1995 09 21 399 0.4− 1.1− 1998 04 19 704 (0.0 2.3+) 1999 07 13 704 0.3− 0.2+
1995 09 21 399 (1.4− 2.2−) 1998 04 19 704 (2.5+ 1.2+) 1999 07 13 704 1.0− 0.1+
1996 02 07 327 (0.6− 2.5+) 1998 04 19 704 0.4+ 0.7+ 1999 07 13 704 0.5− 0.2+
1996 02 07 327 0.1+ 1.7+ 1998 04 19 704 0.6+ 0.5+ 1999 07 13 106 0.2+ 0.1−
1996 02 07 327 0.2+ 1.8+ 1998 04 19 704 1.8+ 0.7+ 1999 07 13 106 0.4+ 0.2−
1998 03 20 704 0.2+ 0.2− 1999 06 14 704 0.2− 0.1+ 1999 07 19 704 0.4− 0.1−
1998 03 20 704 0.4+ 0.2− 1999 06 14 704 0.5+ 0.3+ 1999 07 19 704 0.1− 0.1−
1998 03 20 704 0.2+ 0.0 1999 06 14 704 0.4+ 1.7− 1999 07 19 704 0.3− 0.1+
1998 03 20 704 (0.4+ 2.1−) 1999 06 14 704 0.2− 0.0 1999 07 19 704 0.4− 0.0
1998 03 20 704 0.3+ 0.7− 1999 06 14 704 0.0 1.0+ 1999 07 19 704 0.4− 0.3+
1998 03 22 704 (2.2+ 2.1+) 1999 06 24 650 0.4+ 0.6+

(11016)∗ 1982 SG12 = 1982 ST12 = 1977 EJ6

Discovered 1982 Sept. 16 by L. I. Chernykh at the Crimean Astrophysical
Observatory.
Id. S. Nakano (MPC 13686), N. S. Chernykh (d, ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 243.89933 (2000.0) P Q
n 0.28148648 ω 236.39894 +0.49129667 −0.87095367
a 2.3058499 Ω 184.20047 +0.83162920 +0.47187188
e 0.1171845 i 6.43038 +0.25888309 +0.13702786
P 3.50 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1977 03 12 381 1.6− 1.3+ 1996 10 06 809 (1.1+ 4.4−) 1998 03 29 704 0.7+ 0.1−
1977 03 12 381 0.4+ 0.2+ 1996 10 06 809 (0.9+ 3.6−) 1998 03 29 704 1.4+ 0.2+
1977 03 14 381 0.7+ 0.0 1998 03 03 704 0.2+ 0.4− 1998 03 29 704 0.1+ 0.9−
1977 03 15 381 1.1+ 0.2+ 1998 03 03 704 0.2− 0.5− 1998 03 29 704 0.4+ 0.7−
1977 03 15 381 1.0− 0.3+ 1998 03 03 704 0.1+ 0.1− 1998 03 29 704 0.9+ 1.0−
1982 09 16 095 (1.6− 5.3+) 1998 03 03 704 0.2− 0.1+ 1998 04 01 704 0.5+ 0.0
1982 09 18 095 (7.0− 6.9+) 1998 03 03 704 0.4− 0.1− 1998 04 01 704 1.4+ 0.5+
1982 09 26 095 (1.0− 4.9−) 1998 03 04 704 (2.3− 0.1−) 1998 04 01 704 0.8+ 0.4−
1989 09 02 675 1.4+ 0.2− 1998 03 04 704 (2.5− 0.3+) 1998 04 01 704 1.0+ 0.3+
1989 09 02 675 1.5+ 0.2− 1998 03 04 704 2.1− 0.1+ 1998 04 01 704 0.3+ 0.4+
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1991 03 09 675 0.0 0.6− 1998 03 04 704 2.1− 0.0 1998 04 18 704 0.4+ 0.0
1991 03 09 675 1.0− 1.1− 1998 03 04 704 1.9− 0.7+ 1998 04 18 704 0.2+ 0.9+
1996 09 13 566 0.3+ 0.0 1998 03 20 704 0.2+ 0.5− 1998 04 18 704 1.2+ 0.1+
1996 09 13 566 0.2+ 0.0 1998 03 20 704 0.5− 0.0 1998 04 18 704 0.1− 1.5+
1996 09 13 566 0.1+ 0.1− 1998 03 20 704 0.8− 0.4+ 1999 06 14 704 0.6+ 0.5+
1996 09 20 691 0.8− 0.3− 1998 03 20 704 0.1− 0.9+ 1999 06 14 704 0.1− 0.1−
1996 09 20 691 0.6− 0.2− 1998 03 20 704 0.7− 0.4+ 1999 06 14 704 0.4− 0.1+
1996 09 20 691 0.9− 0.3− 1998 03 22 704 0.5+ 0.5− 1999 06 14 704 0.3− 0.1+
1996 09 21 691 0.2− 0.0 1998 03 22 704 0.4+ 0.0 1999 06 14 704 0.6+ 0.2−
1996 09 21 691 0.1− 0.3− 1998 03 22 704 1.9+ 1.3− 1999 07 13 704 0.6+ 0.7−
1996 09 21 691 0.2− 0.3− 1998 03 22 704 0.3+ 0.2+ 1999 07 13 704 1.4− 1.2+
1996 10 05 809 (2.6− 3.6−) 1998 03 22 704 0.6− 0.6− 1999 07 13 704 0.5+ 1.2−
1996 10 05 809 (2.0− 3.3−) 1998 03 26 704 0.4+ 0.6− 1999 07 13 704 0.2− 0.2−
1996 10 05 809 (1.3− 3.6−) 1998 03 26 704 0.7− 1.0−
1996 10 06 809 (1.1+ 3.8−) 1998 03 26 704 1.6− 0.3−

(11017)∗ 1983 BD = 1974 DW1 = 1980 KE1 = 1997 AQ21

Discovered 1983 Jan. 16 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.
Id. T. Urata (MPC 29094)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 297.35124 (2000.0) P Q
n 0.21470903 ω 258.93780 +0.93783994 −0.25383592
a 2.7620774 Ω 115.40837 +0.31613004 +0.90623200
e 0.1559274 i 15.19111 −0.14324120 +0.33809893
P 4.59 H 12.2 G 0.15 U 1
Residuals in seconds of arc
1974 02 17 095 0.4+ 0.8− 1998 04 03 704 0.6− 0.3+ 1998 05 28 704 0.6− 0.5+
1980 05 17 095 1.2− 0.8+ 1998 04 03 704 0.1− 0.7+ 1998 05 28 704 0.7− 1.0+
1983 01 10 675 1.8− 0.6− 1998 04 03 704 0.3− 0.3− 1998 05 28 704 0.7− 0.1+
1983 01 10 675 0.7− 1.1+ 1998 04 03 704 0.2+ 0.7+ 1998 05 28 704 0.4+ 1.4+
1983 01 12 675 1.4+ 1.2+ 1998 04 03 704 0.4− 2.0+ 1998 06 11 610 0.3+ 0.1−
1983 01 12 675 1.0− 1.0+ 1998 04 08 327 0.5+ 0.4− 1998 06 11 610 0.0 0.2−
1983 01 16 688 1.5+ 0.1+ 1998 04 08 327 0.5− 0.4− 1998 06 11 610 0.5− 0.4−
1983 01 16 688 1.2+ 0.2− 1998 04 08 327 0.4− 0.1+ 1998 06 11 610 0.6− 0.5−
1983 01 21 688 (3.9+ 3.3−) 1998 04 08 327 0.4+ 1.2+ 1998 06 11 610 1.0− 0.6−
1983 01 21 688 (2.8+ 2.9−) 1998 04 23 704 0.1+ 0.1+ 1998 06 17 704 1.2− 0.6+
1997 01 13 905 0.4+ 0.7+ 1998 04 23 704 0.3+ 0.2− 1998 06 17 704 1.5+ 1.7+
1997 01 13 905 0.6− 0.1+ 1998 04 23 704 (2.5− 0.3+) 1998 06 17 704 1.6− 0.1+
1997 01 16 905 0.2− 0.2+ 1998 04 23 704 0.6+ 0.6− 1998 06 17 704 1.9− 0.1−
1997 01 16 905 0.3− 0.7− 1998 04 24 704 0.4+ 0.1− 1998 06 21 699 1.4− 0.5+
1997 02 09 905 0.1− 0.4− 1998 04 24 704 0.7+ 0.4− 1998 06 21 699 1.0− 1.6+
1997 02 09 905 0.7− 0.0 1998 04 24 704 0.1+ 0.5+ 1999 06 15 704 0.0 0.3+
1997 03 27 689 0.7− 1.5+ 1998 04 24 704 0.6+ 0.4+ 1999 06 15 704 0.0 0.2+
1998 03 08 699 0.0 0.5+ 1998 04 24 704 0.1− 0.2+ 1999 06 15 704 0.0 0.0
1998 03 08 699 0.7+ 0.1+ 1998 04 27 566 0.3+ 0.3− 1999 06 15 704 0.1− 0.3−
1998 03 08 699 0.6+ 0.3− 1998 04 27 566 0.1+ 0.4− 1999 06 15 704 0.3+ 0.5−
1998 03 08 327 0.9+ 0.1+ 1998 04 27 566 0.1− 0.3− 1999 07 14 704 0.6+ 0.3+
1998 03 08 327 0.9+ 0.1− 1998 04 28 689 0.1− 0.3− 1999 07 14 704 0.1+ 0.6+
1998 03 08 327 0.9+ 0.1− 1998 05 16 689 0.1+ 0.2− 1999 07 14 704 1.0+ 0.0
1998 03 11 327 0.8+ 0.1+ 1998 05 16 704 0.2+ 0.2− 1999 07 14 704 0.3+ 0.5+
1998 03 11 327 1.0+ 0.2− 1998 05 16 704 0.4− 0.8− 1999 07 14 704 0.2+ 1.3+
1998 03 11 327 1.0+ 0.1− 1998 05 16 704 0.0 0.8− 1999 07 16 704 0.6+ 0.8+
1998 03 12 327 1.0+ 0.2+ 1998 05 16 704 0.9− 1.4− 1999 07 16 704 1.5− 0.4−
1998 03 12 327 1.1+ 0.3− 1998 05 16 704 0.0 1.8− 1999 07 16 704 0.1− 0.4−
1998 03 12 327 0.6+ 0.7− 1998 05 20 610 0.8− 1.2− 1999 07 16 704 0.1+ 0.2+
1998 04 02 704 0.2+ 0.0 1998 05 20 610 0.3− 1.4− 1999 07 16 704 0.7− 0.5+
1998 04 02 704 0.4+ 0.2− 1998 05 20 610 0.5+ 0.8−
1998 04 02 704 0.3− 0.4+ 1998 05 28 704 0.1+ 0.1−

(11018)∗ 1983 CZ2 = 1938 DO1 = 1979 BN1

Discovered 1983 Feb. 15 by N. G. Thomas at the Anderson Mesa Station of
the Lowell Observatory.
Id. W. Landgraf (MPC 8138), G. V. Williams (MPC 34484), A. Doppler (ibid.)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 150.91617 (2000.0) P Q
n 0.26356462 ω 192.80020 −0.88497509 −0.45983516
a 2.4092284 Ω 319.56170 +0.43655424 −0.76460685
e 0.1754765 i 6.48740 +0.16198608 −0.45158386
P 3.74 H 14.3 G 0.15 U 2
Residuals in seconds of arc
1938 02 20 024 0.6− 1.9− 1998 03 03 704 0.9+ 0.3+ 1998 05 02 566 1.6+ 1.0−
1979 01 24 095 1.5+ 0.4+ 1998 03 03 704 0.8+ 0.8− 1998 05 14 704 0.3+ 0.5−
1983 02 15 688 1.4+ 1.3− 1998 03 03 704 1.0+ 0.0 1998 05 14 704 0.0 0.3−
1983 02 15 688 (1.0+ 2.9−) 1998 03 03 704 0.2+ 0.1− 1998 05 14 704 0.2+ 0.3+
1983 03 08 046 2.2− 0.9+ 1998 03 03 704 0.5− 0.8− 1998 05 14 704 (2.4− 1.7+)
1983 03 08 046 0.2+ 1.5+ 1998 03 04 704 1.3− 0.3+ 1999 06 22 703 1.2− 0.3−
1983 03 09 046 0.7− 2.4− 1998 03 04 704 1.3− 0.2+ 1999 06 22 703 1.5− 0.0
1983 03 09 046 0.6− 0.4+ 1998 03 04 704 0.9− 0.3+ 1999 06 22 703 1.3− 1.5+
1983 03 10 688 1.6+ 0.0 1998 03 04 704 1.3− 0.1+ 1999 06 22 703 0.6+ 1.4+
1983 03 10 688 1.7+ 0.6− 1998 03 04 704 (2.0− 0.3+) 1999 07 14 704 0.1+ 1.2−
1983 03 10 046 (2.9− 1.8−) 1998 03 24 566 0.2− 0.5+ 1999 07 14 704 0.6+ 0.5−
1983 03 10 046 0.4+ 0.4+ 1998 03 24 566 0.2− 0.5+ 1999 07 14 704 1.5+ 1.0−
1983 03 12 046 1.5− 0.5+ 1998 03 24 566 0.1− 0.6+ 1999 07 14 704 (3.6+ 0.8−)
1983 03 12 046 1.4− 0.3+ 1998 03 26 704 0.0 0.1+ 1999 07 16 704 0.9+ 0.1+
1983 03 13 046 (3.7+ 1.9+) 1998 03 26 704 0.3− 0.0 1999 07 16 704 0.1+ 0.3−
1983 03 13 046 0.4+ 1.2+ 1998 03 26 704 1.1− 0.7+ 1999 07 16 704 0.2+ 0.4+
1983 03 14 095 1.5− 0.6+ 1998 03 31 704 0.0 0.2+ 1999 07 19 428 0.4+ 0.5+
1983 03 16 688 (3.4+ 0.1+) 1998 03 31 704 0.2+ 0.3− 1999 07 19 428 1.2− 0.6−
1983 03 16 688 (3.6+ 0.7+) 1998 03 31 704 0.9− 0.3+ 1999 07 20 699 1.5− 0.6+
1994 01 19 691 1.7− 0.2− 1998 03 31 704 (1.4− 3.8+) 1999 07 20 699 0.8− 0.6+
1994 01 19 691 0.6+ 0.2− 1998 03 31 704 0.1− 0.0 1999 07 20 699 0.2− 0.1−
1994 01 19 691 0.2+ 0.4− 1998 04 01 704 0.3+ 0.6+ 1999 07 20 428 0.2+ 0.4−
1998 01 25 566 0.3+ 0.8+ 1998 04 01 704 0.1− 0.4− 1999 07 20 428 0.2− 0.4−
1998 01 25 566 0.2+ 0.6+ 1998 04 01 704 0.5+ 0.6− 1999 07 20 428 0.5+ 0.1−
1998 01 25 566 0.4+ 0.9+ 1998 04 01 704 0.4+ 0.2+ 1999 07 20 428 1.5+ 0.2+
1998 02 24 566 1.2+ 0.5− 1998 04 01 704 0.1− 0.6+ 1999 07 21 428 0.6+ 0.5−
1998 02 24 566 1.1+ 0.4− 1998 05 02 566 0.4+ 1.3− 1999 07 21 428 0.3+ 0.4−
1998 02 24 566 1.1+ 0.7− 1998 05 02 566 0.9+ 0.6−
(11019)∗ 1984 HR = 1980 DL3 = 1997 XA1

Discovered 1984 Apr. 25 by A. Mrkos at Kleť.
Id. G. V. Williams (MPC 30973)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 37.93032 (2000.0) P Q
n 0.26754041 ω 217.46890 −0.58868876 +0.80826765
a 2.3853006 Ω 16.47841 −0.73085514 −0.52573423
e 0.1578883 i 2.46600 −0.34539297 −0.26515455
P 3.68 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1980 02 20 095 1.6+ 2.0− 1997 12 21 046 0.2− 0.5− 1999 06 09 704 0.6+ 0.8−
1984 04 25 046 0.6+ 1.2− 1997 12 21 046 0.0 0.3− 1999 06 09 704 0.2+ 0.9−
1984 04 25 046 0.7+ 0.5+ 1997 12 21 046 0.5− 0.7− 1999 06 09 704 1.1+ 0.3+
1984 04 28 809 0.5+ 1.5+ 1997 12 23 046 0.4− 0.5− 1999 06 09 704 1.2− 0.5−
1984 04 28 809 0.0 2.0+ 1997 12 23 046 0.3− 0.3− 1999 06 09 046 0.7− 0.3+
1984 04 30 809 0.2+ 1.3+ 1997 12 23 046 0.8− 0.4− 1999 06 09 046 0.4− 0.3+
1984 04 30 809 0.0 1.2+ 1997 12 23 046 0.4− 0.6− 1999 06 10 046 0.3− 0.2+
1984 05 02 095 0.1− 0.5+ 1998 01 13 046 0.3− 0.4− 1999 06 12 715 0.3− 1.1+
1984 05 05 809 (3.2− 1.3−) 1998 01 13 046 0.2− 0.2− 1999 06 12 715 0.3− 0.2+
1984 05 05 809 0.8− 0.8− 1998 01 13 046 0.4− 0.7− 1999 06 15 704 0.0 0.6−
1984 05 05 095 1.9− 0.6− 1998 01 15 046 0.5− 0.1+ 1999 06 15 704 0.6+ 0.6−
1984 05 06 809 0.1− 0.7− 1998 01 15 046 0.2− 0.2+ 1999 06 15 704 0.5+ 0.3−
1984 05 06 809 0.1− 0.2− 1998 01 15 046 0.7− 0.1+ 1999 06 15 704 0.9+ 0.7−
1984 05 07 809 0.0 0.4− 1998 02 01 046 0.2+ 0.0 1999 06 15 704 0.7+ 0.3−
1984 05 07 809 0.2− 0.0 1998 02 01 046 0.4+ 0.3+ 1999 06 15 704 0.5+ 0.7−
1984 05 07 809 0.3− 0.5− 1998 02 01 046 0.3+ 0.3+ 1999 06 15 704 0.4+ 1.4−
1996 09 15 566 0.2+ 0.1− 1998 02 02 046 0.1+ 0.1+ 1999 06 15 704 0.1+ 0.1−
1996 09 15 566 0.1− 0.1− 1998 02 02 046 0.1+ 0.1+ 1999 06 15 704 0.4+ 0.8−
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1996 09 15 566 0.2− 0.2+ 1998 02 02 046 0.2+ 0.1+ 1999 06 15 704 0.2+ 0.1+
1997 12 03 411 0.2+ 1.0+ 1998 03 26 046 0.4+ 0.2− 1999 07 16 704 0.3− 0.3−
1997 12 03 411 1.1+ 0.6− 1998 03 26 046 0.3+ 0.1− 1999 07 16 704 0.1− 0.1+
1997 12 04 411 0.3− 0.3+ 1998 03 26 046 0.4+ 0.4− 1999 07 16 704 0.5− 0.1+
1997 12 04 411 0.4− 0.0 1998 03 28 046 0.5+ 0.1− 1999 07 16 704 0.9− 0.4+
1997 12 10 411 0.4+ 0.5− 1998 03 28 046 0.2+ 0.3+ 1999 07 16 704 0.4− 0.5+
1997 12 10 411 0.0 0.2− 1998 03 28 046 0.0 0.3+

(11020)∗ 1984 OG = 1999 GL5

Discovered 1984 July 31 by A. Mrkos at Kleť.
Id. B. G. Marsden (MPC 34484)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 300.52249 (2000.0) P Q
n 0.18117179 ω 131.36075 +0.27499836 +0.96118529
a 3.0932071 Ω 154.57517 −0.89691079 +0.26483728
e 0.1562176 i 2.98171 −0.34630470 +0.07735664
P 5.44 H 12.4 G 0.15 U 1
Residuals in seconds of arc
1984 07 31 046 1.5+ 1.1− 1999 03 22 699 0.7+ 0.6+ 1999 04 15 704 0.3− 0.1+
1984 07 31 046 2.1− 0.2− 1999 03 22 699 0.7+ 0.4+ 1999 04 15 704 0.6− 0.7+
1984 08 01 046 (3.0+ 1.1−) 1999 03 22 699 1.0+ 0.4+ 1999 04 15 704 1.1− 0.2+
1984 08 01 046 1.5+ 0.6− 1999 04 06 704 0.3− 0.1− 1999 04 15 704 1.6− 0.7+
1984 08 02 046 1.0− 1.0− 1999 04 06 704 0.0 0.7− 1999 04 16 704 1.3+ 0.3+
1984 08 02 046 0.7− 0.9− 1999 04 06 704 0.1+ 0.4− 1999 04 16 704 1.4− 1.0+
1984 08 03 046 0.2− 1.8+ 1999 04 06 704 1.4+ 0.3+ 1999 04 16 704 0.0 0.2−
1984 08 03 046 1.1+ 0.9+ 1999 04 06 704 0.8− 0.4+ 1999 04 16 704 0.2− 1.4−
1995 09 17 327 0.1+ 0.4+ 1999 04 07 699 0.2+ 0.7+ 1999 04 16 704 1.6− 0.3+
1995 09 17 327 0.2+ 0.0 1999 04 07 699 0.2+ 0.3+ 1999 04 20 046 0.5+ 0.2+
1995 09 17 327 0.0 0.0 1999 04 07 699 0.1+ 0.2+ 1999 04 20 046 0.5+ 0.3+
1995 09 17 327 0.0 0.2− 1999 04 08 327 0.0 0.6− 1999 04 20 046 0.6+ 0.2+
1995 09 19 691 0.1+ 0.3+ 1999 04 08 327 0.1− 0.7− 1999 04 23 327 0.6+ 0.0
1995 09 19 691 0.1+ 0.2+ 1999 04 08 327 0.1+ 0.7− 1999 04 23 327 0.5+ 0.1+
1995 09 19 691 0.2+ 0.3+ 1999 04 08 327 0.2− 0.5− 1999 04 23 327 0.3+ 0.0
1995 09 20 808 (0.3− 2.9+) 1999 04 12 704 0.3+ 0.3− 1999 04 23 327 0.3+ 0.4+
1995 11 16 691 0.3− 0.5− 1999 04 12 704 0.7+ 0.2− 1999 04 23 327 0.4+ 0.5+
1995 11 16 691 0.6− 0.2− 1999 04 12 704 0.2+ 0.1+ 1999 04 23 327 0.1+ 0.0
1995 11 16 691 0.4− 0.1+ 1999 04 12 704 0.9− 0.1+ 1999 04 23 046 0.6− 0.4+
1996 12 18 691 0.1+ 0.2− 1999 04 12 704 0.1+ 0.5− 1999 04 23 046 0.2− 0.5+
1996 12 18 691 0.2− 0.4+ 1999 04 13 327 0.1− 0.1− 1999 04 23 046 0.7− 0.8+
1996 12 18 691 0.2+ 0.1+ 1999 04 13 327 0.1− 0.2− 1999 06 08 704 0.1+ 0.5+
1998 01 22 704 0.2+ 0.4− 1999 04 13 327 0.1− 0.2− 1999 06 08 704 0.3+ 0.0
1998 01 22 704 0.3− 0.2+ 1999 04 14 327 0.0 0.5− 1999 06 08 704 0.2+ 0.0
1998 01 22 704 0.3+ 0.9− 1999 04 14 327 0.1+ 0.6− 1999 06 08 704 (3.3+ 1.4−)
1998 01 22 704 0.2− 0.0 1999 04 14 327 0.1− 0.5−
1998 01 22 704 0.1− 0.2+ 1999 04 15 704 0.3− 1.8−
(11021)∗ 1986 AT2 = 1992 FC3

Discovered 1986 Jan. 12 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.
Id. G. V. Williams (MPC 27709)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 187.04779 (2000.0) P Q
n 0.17489343 ω 291.09953 +0.16212583 −0.97124244
a 3.1667982 Ω 147.96923 +0.98250346 +0.14247030
e 0.1506128 i 19.19348 +0.09166332 +0.19076250
P 5.64 H 12.3 G 0.15 U 1
Residuals in seconds of arc
1986 01 12 688 0.0 1.6− 1998 04 02 704 0.1+ 0.5+ 1998 05 16 704 0.6− 0.1+
1986 01 12 688 0.5+ 0.8− 1998 04 02 704 0.5− 0.3− 1998 05 16 704 0.5+ 0.7−
1986 02 13 809 0.3+ 0.1− 1998 04 02 704 0.7− 0.3+ 1998 05 16 704 1.6+ 1.1−
1986 02 13 809 0.2+ 0.1− 1998 04 03 704 0.7− 0.1− 1998 05 16 704 (1.7− 2.6+)
1986 02 13 809 0.3+ 0.1− 1998 04 03 704 0.9+ 0.2− 1998 05 16 704 (0.9− 3.4+)
1986 02 14 809 0.2− 0.3− 1998 04 03 704 0.1− 0.7+ 1998 05 16 610 1.6+ 0.4+

1986 02 14 809 0.1− 0.3− 1998 04 03 732 1.1− 0.3− 1998 05 16 610 0.2− 0.2+
1986 02 14 809 0.3− 0.2− 1998 04 03 732 0.5+ 0.4+ 1998 05 16 610 1.7− 0.0
1986 02 15 809 0.8− 0.3− 1998 04 03 704 0.3− 0.3+ 1999 05 17 704 0.1+ 0.4−
1986 02 15 809 0.7− 0.3− 1998 04 03 704 0.7− 0.8− 1999 05 17 704 0.3− 1.2+
1986 02 15 809 0.8− 0.2− 1998 04 04 732 0.3− 0.7+ 1999 05 17 704 0.4+ 0.4−
1986 02 16 809 0.9+ 0.4− 1998 04 04 732 0.5− 0.9+ 1999 05 17 704 0.9− 1.4+
1986 02 16 809 0.5+ 0.6− 1998 04 22 566 0.1+ 0.1+ 1999 06 12 704 0.1− 0.9−
1989 07 29 675 0.2− 1.5− 1998 04 22 566 0.2− 0.3+ 1999 06 12 704 0.4− 0.3−
1989 07 29 675 0.3− 0.4− 1998 04 22 566 0.1+ 0.3+ 1999 06 12 704 0.5− 0.6−
1989 09 02 675 0.7+ 0.6+ 1998 04 24 704 0.7+ 0.1− 1999 06 12 704 1.8+ 1.4−
1989 09 02 675 0.3+ 0.5− 1998 04 24 704 1.2+ 0.1− 1999 06 12 704 0.0 0.5−
1992 02 28 675 0.3− 1.1+ 1998 04 24 704 0.6+ 0.0 1999 07 12 704 1.2− 1.1−
1992 02 28 675 0.8+ 0.0 1998 04 24 704 0.7+ 0.1+ 1999 07 12 704 0.0 0.3+
1992 03 26 399 0.3+ 0.3+ 1998 04 24 704 0.4− 0.2− 1999 07 12 704 0.8− 0.4−
1992 03 26 399 0.6− 1.3− 1998 04 27 566 0.8+ 0.2+ 1999 07 12 704 0.1+ 0.4−
1998 03 25 367 0.4− 0.1+ 1998 04 27 566 0.2+ 0.3+
1998 03 25 367 0.2− 0.4+ 1998 04 27 566 0.5+ 0.2+

(11022)∗ 1986 EJ1 = 1969 ET1

Discovered 1986 Mar. 5 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.
Id. S. Nakano (MPC 11855)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 22.65555 (2000.0) P Q
n 0.23401166 ω 229.95562 −0.47942913 +0.87586560
a 2.6080208 Ω 11.77089 −0.70085608 −0.34452817
e 0.1537453 i 15.59365 −0.52815572 −0.33787539
P 4.21 H 13.6 G 0.15 U 2
Residuals in seconds of arc
1969 03 13 095 0.6+ 0.9+ 1990 03 22 801 0.4+ 0.2− 1999 05 04 423 0.8+ 0.2−
1969 03 14 095 (3.1+ 8.7+) 1990 03 28 801 0.7+ 0.2+ 1999 05 13 423 0.5− 0.7−
1986 03 05 688 1.6− 0.8− 1990 03 28 801 0.6+ 0.2+ 1999 05 13 423 0.8− 1.7−
1986 03 05 688 1.8− 0.1+ 1990 03 30 675 0.7− 1.6+ 1999 05 19 423 0.5− 1.6−
1986 03 09 413 0.4− 0.7− 1990 03 30 675 1.8− 1.2+ 1999 05 19 423 (0.2+ 2.4−)
1986 03 09 413 0.8+ 1.1− 1997 10 29 688 0.3+ 0.2− 1999 06 11 423 1.0+ 1.1+
1986 03 10 413 0.4+ 0.7+ 1997 10 29 688 0.3+ 0.0 1999 06 11 423 0.4+ 1.6+
1986 03 10 413 1.7+ 0.1− 1997 12 30 566 0.1− 0.7− 1999 06 12 423 0.7+ 0.7−
1986 04 09 688 0.3− 0.0 1997 12 30 566 0.0 0.2− 1999 06 12 423 0.2− 0.6+
1986 04 09 688 0.7+ 0.0 1997 12 30 566 0.0 0.1+ 1999 06 20 423 0.1− 1.5+
1990 02 27 801 0.1+ 0.1+ 1999 05 03 423 0.2+ 1.6− 1999 07 04 423 (0.2+ 2.5+)
1990 02 27 801 0.8+ 0.0 1999 05 03 423 0.3− 0.9− 1999 07 04 423 0.1− 0.8+
1990 03 22 801 0.1+ 0.2− 1999 05 04 423 0.4+ 0.0 1999 07 04 423 0.0 1.7+

(11023)∗ 1986 QZ = 1992 JZ3 = 1995 GY8

Discovered 1986 Aug. 26 by H. Debehogne at the European Southern
Observatory.
Id. T. B. Spahr (MPC 30651), G. V. Williams (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 335.18148 (2000.0) P Q
n 0.30122514 ω 230.56823 +0.98223580 +0.17759718
a 2.2039847 Ω 119.12412 −0.14368700 +0.91951766
e 0.1896755 i 3.97769 −0.12069329 +0.35063731
P 3.27 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1986 08 08 095 (1.7+ 3.9−) 1986 09 09 809 0.1− 0.5+ 1998 03 03 699 0.8+ 0.7+
1986 08 26 809 0.6− 0.9− 1986 09 09 809 0.1+ 0.5+ 1998 03 26 704 0.3+ 0.2+
1986 08 26 809 1.1− 0.9− 1986 09 11 809 0.6− 0.3+ 1998 03 26 704 0.5+ 0.3+
1986 08 26 809 0.7− 0.8− 1986 09 11 809 0.3− 0.3+ 1998 03 26 704 0.2+ 1.2+
1986 08 27 809 0.8− 0.3− 1986 09 11 809 0.4− 0.0 1998 03 29 704 0.4− 1.4−
1986 08 27 809 0.4− 0.5− 1986 09 14 809 1.2− 0.7+ 1998 03 29 704 0.2+ 0.6+
1986 08 27 809 0.1− 0.2− 1986 09 14 809 1.3− 0.8+ 1998 03 29 704 1.2− 1.8+
1986 08 29 809 0.6+ 0.0 1986 09 14 809 1.3− 0.6+ 1998 03 29 704 0.1− 0.7+
1986 08 29 809 0.5+ 0.0 1992 05 02 399 (3.6− 0.1+) 1998 03 29 704 1.2+ 0.9+
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1986 08 29 809 0.2+ 0.1− 1992 05 02 399 (3.5− 0.7−) 1999 05 21 704 1.1− 0.0
1986 09 01 809 0.4+ 0.4− 1995 04 06 691 0.4− 0.2− 1999 05 21 704 (2.1− 0.7−)
1986 09 01 809 0.6+ 0.6− 1995 04 06 691 0.3− 0.2− 1999 05 21 704 (3.9− 0.1−)
1986 09 01 809 1.0+ 0.5− 1995 04 06 691 0.3− 0.2− 1999 07 12 106 1.4+ 1.2−
1986 09 02 809 0.5+ 0.2− 1995 04 22 691 0.0 0.6− 1999 07 13 106 1.5− 1.3+
1986 09 02 809 0.8+ 0.2− 1995 04 22 691 0.1− 0.2− 1999 07 13 106 0.1+ 0.2+
1986 09 02 809 0.9+ 0.2− 1995 04 22 691 0.1+ 0.6− 1999 07 13 106 0.2− 0.5+
1986 09 03 809 0.1+ 0.8+ 1996 11 14 691 0.1+ 0.2+ 1999 07 13 106 0.0 0.1−
1986 09 03 809 0.6+ 0.6+ 1996 11 14 691 0.2+ 0.1− 1999 07 13 106 0.4− 0.4+
1986 09 03 809 0.7+ 0.4+ 1996 11 14 691 0.0 0.1− 1999 07 14 704 0.7+ 0.3−
1986 09 04 809 0.3+ 0.6+ 1998 02 27 809 0.0 1.3+ 1999 07 14 704 0.5+ 0.7−
1986 09 04 809 0.5+ 0.6+ 1998 02 27 809 0.3+ 1.4+ 1999 07 14 704 0.5+ 0.8−
1986 09 04 809 0.7+ 0.6+ 1998 02 27 809 0.6+ 0.9+ 1999 07 14 704 0.4+ 1.0−
1986 09 05 809 0.4+ 0.7+ 1998 02 28 809 0.5+ 0.1+ 1999 07 14 704 0.2+ 1.2−
1986 09 05 809 0.6+ 0.3+ 1998 02 28 809 0.1+ 0.1+ 1999 07 16 704 0.6+ 0.2+
1986 09 05 809 0.8+ 0.0 1998 02 28 809 0.2+ 0.4− 1999 07 16 704 0.6+ 0.4+
1986 09 06 809 0.6− 0.3+ 1998 03 01 809 (2.9+ 2.5+) 1999 07 16 704 0.5+ 0.0
1986 09 06 809 0.4− 0.4+ 1998 03 01 809 (0.7+ 2.6+) 1999 07 19 106 0.6− 0.8+
1986 09 06 809 0.2− 0.2+ 1998 03 01 809 0.9+ 1.9+ 1999 07 19 106 1.8− 0.8+
1986 09 07 809 0.8− 0.8+ 1998 03 02 809 (1.5+ 4.4+) 1999 07 19 106 0.0 0.5−
1986 09 07 809 0.7− 0.8+ 1998 03 02 809 (1.3+ 3.5+) 1999 07 20 699 0.0 0.4+
1986 09 07 809 0.6− 0.6+ 1998 03 02 809 (0.3− 3.4+) 1999 07 20 699 0.5− 0.6+
1986 09 09 809 0.3− 0.6+ 1998 03 03 699 0.1+ 0.5+ 1999 07 20 699 0.1− 0.5+

(11024)∗ 1986 QC1 = 1997 WL22

Discovered 1986 Aug. 26 by H. Debehogne at the European Southern
Observatory.
Id. G. V. Williams (MPC 31226)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 354.84361 (2000.0) P Q
n 0.21689001 ω 176.85760 +0.18797042 +0.97951254
a 2.7435298 Ω 103.96815 −0.90274366 +0.20128695
e 0.0774444 i 4.27063 −0.38693798 +0.00622545
P 4.54 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1954 08 04 675 0.2− 0.9− 1986 09 06 809 0.7+ 0.3+ 1998 01 29 691 0.1+ 0.4−
1954 08 04 675 0.7+ 0.2− 1986 09 06 809 0.7+ 0.2+ 1998 02 26 699 0.3− 1.6+
1986 08 26 809 2.4− 0.8− 1986 09 07 809 0.1+ 0.0 1998 02 26 699 0.8+ 0.6−
1986 08 26 809 2.3− 0.7− 1986 09 07 809 0.3+ 0.0 1998 02 26 699 1.2+ 0.7+
1986 08 26 809 2.1− 0.5− 1986 09 07 809 0.5+ 0.1− 1998 02 26 566 0.5+ 0.5−
1986 08 27 809 1.6− 0.9− 1986 09 09 809 0.4− 0.4+ 1998 02 26 566 0.2+ 0.4−
1986 08 27 809 1.7− 0.5− 1986 09 09 809 0.3− 0.6+ 1998 02 26 566 0.5+ 0.3−
1986 08 27 809 1.6− 0.4− 1986 09 09 809 0.1− 0.5+ 1998 03 04 704 1.4− 0.3+
1986 08 29 809 0.4− 0.1− 1986 09 11 809 1.0− 0.3+ 1998 03 04 704 1.1− 0.9−
1986 08 29 809 0.4− 0.0 1986 09 11 809 0.9− 0.3+ 1998 03 04 704 2.0− 0.5−
1986 08 29 809 0.5− 0.3− 1986 09 11 809 1.2− 0.4+ 1998 03 04 704 1.4− 0.7−
1986 09 01 809 0.8+ 0.4+ 1994 04 14 675 (0.8− 3.4−) 1998 03 04 704 1.9− 0.4−
1986 09 01 809 0.8+ 0.0 1994 04 14 675 0.4− 0.4+ 1999 06 09 704 0.8+ 1.0+
1986 09 01 809 0.8+ 0.1− 1997 11 28 327 0.8+ 0.3− 1999 06 09 704 1.1− 0.4−
1986 09 02 809 0.7+ 0.3− 1997 11 28 327 0.1+ 0.2+ 1999 06 09 704 0.3− 0.7+
1986 09 02 809 1.1+ 0.0 1997 11 28 327 0.4+ 0.6+ 1999 06 09 704 0.2− 0.0
1986 09 02 809 1.2+ 0.2+ 1997 12 01 327 0.6− 0.2− 1999 06 15 704 0.0 0.1−
1986 09 03 809 0.9+ 0.3+ 1997 12 01 327 0.1+ 0.4+ 1999 06 15 704 0.3+ 0.2+
1986 09 03 809 1.0+ 0.2+ 1997 12 01 327 0.4+ 0.0 1999 06 15 704 0.1− 0.0
1986 09 03 809 0.9+ 0.3+ 1998 01 07 691 1.1+ 0.0 1999 06 15 704 0.1+ 0.4+
1986 09 04 809 1.1+ 0.4− 1998 01 07 691 0.7+ 0.3+ 1999 06 15 704 0.3− 1.2+
1986 09 04 809 0.9+ 0.6− 1998 01 07 691 1.3+ 0.1− 1999 07 16 704 1.3+ 0.7−
1986 09 04 809 0.8+ 0.3− 1998 01 25 691 0.4+ 0.1+ 1999 07 16 704 1.2+ 1.2−
1986 09 05 809 0.7+ 0.2+ 1998 01 25 691 0.4+ 0.1− 1999 07 16 704 0.3− 0.9−
1986 09 05 809 1.0+ 0.2+ 1998 01 25 691 0.4+ 0.0 1999 07 16 704 1.0− 0.6+
1986 09 05 809 0.8+ 0.3+ 1998 01 29 691 0.1− 0.2− 1999 07 16 704 0.4+ 0.7−
1986 09 06 809 0.7+ 0.6+ 1998 01 29 691 0.1+ 0.2−

(11025)∗ 1986 QJ1 = 1982 TP3

Discovered 1986 Aug. 27 by H. Debehogne at the European Southern
Observatory.
Id. G. V. Williams (MPC 23236)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 354.97835 (2000.0) P Q
n 0.22690959 ω 185.94362 +0.88778829 +0.44443684
a 2.6621599 Ω 146.82409 −0.41275833 +0.88379885
e 0.1897763 i 12.62628 −0.20362346 +0.14620360
P 4.34 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1982 10 15 413 0.2+ 0.2− 1986 09 02 809 0.4+ 0.7+ 1998 04 24 704 0.0 0.4−
1982 10 15 413 0.0 0.3+ 1986 09 02 809 0.7+ 0.6+ 1999 06 20 703 0.9− 0.0
1982 10 18 413 0.6− 0.2− 1986 09 02 809 0.7+ 0.6+ 1999 06 20 703 0.8− 0.1−
1982 10 18 413 0.4+ 0.5+ 1986 09 04 809 0.1− 0.2+ 1999 06 20 703 0.4− 0.0
1986 08 27 809 1.2− 0.9− 1986 09 04 809 0.3+ 0.3+ 1999 06 20 703 0.4− 0.0
1986 08 27 809 1.1− 0.6− 1986 09 04 809 0.7+ 0.4+ 1999 07 13 704 0.3+ 0.2−
1986 08 27 809 0.9− 0.1− 1998 03 24 704 0.7− 0.2+ 1999 07 13 704 0.9+ 1.2−
1986 08 28 809 0.6− 0.2− 1998 03 24 704 0.3+ 1.3− 1999 07 13 704 1.1+ 0.6−
1986 08 28 809 0.5− 0.2− 1998 03 24 704 1.3− 0.7+ 1999 07 13 704 (0.5+ 2.5−)
1986 08 28 809 0.3− 0.1− 1998 03 24 704 1.5+ 0.8+ 1999 07 16 704 0.5− 0.2−
1986 09 01 809 0.5+ 0.7+ 1998 04 24 704 0.5+ 0.3+ 1999 07 16 704 0.1− 0.0
1986 09 01 809 0.4+ 0.8+ 1998 04 24 704 (0.4+ 2.1+) 1999 07 16 704 0.8+ 0.1−
1986 09 01 809 0.5+ 0.6+ 1998 04 24 704 0.1+ 1.4+ 1999 07 16 704 0.2− 0.0

(11026)∗ 1986 RE1 = 1963 SX = 1973 UW1 = 1996 TH9

Discovered 1986 Sept. 2 by A. Mrkos at Kleť.
Id. B. G. Marsden (MPC 28295)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 325.73343 (2000.0) P Q
n 0.29936977 ω 153.63262 +0.99264804 +0.11958425
a 2.2130816 Ω 199.52633 −0.11856600 +0.92967050
e 0.2434231 i 3.20625 −0.02433043 +0.34844277
P 3.29 H 14.6 G 0.15 U 1
Residuals in seconds of arc (or two decimals in units of degrees)
1963 09 26 760(0.03+ 0.01+)X 1996 10 23 046 0.0 0.5+ 1998 03 06 910 1.3+ 0.8−
1973 10 26 095 1.1+ 1.9− 1996 10 23 046 0.2+ 0.5+ 1998 03 20 704 0.4− 1.8+
1986 08 29 095 0.2− 1.9− 1996 10 23 046 0.2+ 0.5+ 1998 03 20 704 0.1− 0.1−
1986 09 02 046 (3.2+ 3.6−) 1996 10 31 046 0.4+ 0.7+ 1998 03 20 704 0.3− 0.4−
1986 09 02 046 (0.4+ 3.9−) 1996 10 31 046 0.3+ 0.7+ 1998 03 20 704 0.6+ 0.7+
1986 09 04 046 (4.4+ 2.1−) 1996 10 31 046 0.2+ 0.2+ 1998 03 20 704 0.5+ 1.0+
1986 09 04 046 (5.0+ 1.3−) 1996 11 02 046 0.4+ 0.5− 1998 03 22 704 1.2− 0.1−
1986 09 05 046 (4.3+ 1.5−) 1996 11 02 046 0.3+ 0.2+ 1998 03 22 704 0.8+ 0.9+
1986 09 05 046 (6.2+ 1.3−) 1996 11 02 046 0.5+ 0.0 1998 03 22 704 0.1− 1.9+
1986 09 06 095 (2.9− 5.0−) 1996 11 15 046 0.1+ 0.0 1998 03 22 704 (2.4− 0.9−)
1986 09 08 046 (2.0+ 2.8−) 1996 11 15 046 0.1+ 0.1− 1998 03 26 046 0.2+ 0.2+
1986 09 08 046 (1.4− 3.6−) 1996 11 15 046 0.1+ 0.0 1998 03 26 046 0.2+ 0.1−
1992 04 24 691 0.3+ 0.2− 1996 11 29 327 0.1+ 0.0 1998 03 26 046 0.0 0.4+
1992 04 24 691 0.2− 0.9− 1996 11 29 327 0.2− 0.3+ 1998 03 26 704 0.8− 1.2+
1992 04 24 691 0.3+ 0.3− 1996 11 29 327 0.8− 0.1− 1998 03 26 704 0.3− 0.8−
1995 02 02 104 0.8− 0.6− 1996 11 29 327 0.5− 0.3+ 1998 03 26 704 1.5+ 0.8+
1995 02 02 104 1.1− 0.2− 1996 12 01 689 1.5+ 0.0 1998 03 26 046 0.1+ 0.2+
1995 02 02 104 1.3− 0.4− 1996 12 02 327 0.5+ 0.5+ 1998 03 26 046 0.2+ 0.0
1995 02 02 104 0.8− 0.1− 1996 12 02 327 0.4+ 0.3+ 1998 03 26 046 0.1− 0.1+
1995 02 02 104 0.1− 1.4+ 1996 12 02 327 0.4+ 0.1+ 1999 06 10 046 0.3+ 0.3+
1996 10 12 046 (0.0 2.2−) 1998 02 04 046 1.2− 0.2+ 1999 06 10 046 0.4+ 0.4+
1996 10 12 046 0.6− 0.6− 1998 02 04 046 0.9− 0.4− 1999 06 10 046 0.2+ 0.2+
1996 10 14 046 0.6− 0.0 1998 02 04 046 0.8− 0.3− 1999 06 15 704 0.0 0.2−
1996 10 14 046 0.4− 0.1− 1998 02 05 046 0.6− 0.0 1999 06 15 704 0.0 0.2−
1996 10 14 046 0.5− 0.1− 1998 02 05 046 0.7− 0.2+ 1999 06 15 704 0.2− 0.3−
1996 10 14 046 0.4− 0.7− 1998 02 05 046 0.8− 0.2− 1999 06 15 704 0.1− 0.6−
1996 10 14 046 0.8− 0.3− 1998 03 01 910 1.0+ 1.1− 1999 06 15 704 0.3− 0.3−
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1996 10 14 046 0.7− 0.3− 1998 03 01 910 1.0+ 1.0− 1999 07 01 046 0.7− 0.1−
1996 10 15 046 0.4− 0.3− 1998 03 01 910 1.1+ 1.1− 1999 07 01 046 0.6− 0.1−
1996 10 15 046 0.2− 0.3− 1998 03 03 704 0.2− 0.8− 1999 07 01 046 0.2+ 0.2+
1996 10 15 046 0.4− 0.2− 1998 03 03 704 (1.3− 3.0−) 1999 07 03 046 0.3+ 0.2+
1996 10 15 046 0.2− 0.2− 1998 03 03 704 0.1+ 0.5− 1999 07 03 046 0.1+ 0.2−
1996 10 18 046 0.2+ 0.1+ 1998 03 03 704 0.5− 1.2− 1999 07 03 046 0.3+ 0.1−
1996 10 18 046 0.1+ 0.1+ 1998 03 04 704 (2.4− 0.0 ) 1999 07 18 046 0.2+ 0.1+
1996 10 18 046 0.1+ 0.1+ 1998 03 04 704 (2.3− 1.6−) 1999 07 18 046 0.2+ 0.3+
1996 10 19 046 0.0 0.1+ 1998 03 04 704 (2.1− 1.9−) 1999 07 18 046 0.1+ 0.4+
1996 10 19 046 0.1+ 0.0 1998 03 04 704 1.9− 0.4− 1999 07 19 046 0.4+ 0.1+
1996 10 19 046 0.3+ 0.0 1998 03 04 704 (5.4− 0.0 ) 1999 07 19 046 0.1+ 0.2+
1996 10 19 046 0.0 0.2+ 1998 03 05 910 1.4+ 0.8− 1999 07 19 046 0.2+ 0.2+
1996 10 19 046 0.3+ 0.2+ 1998 03 05 910 1.6+ 0.8−

(11027)∗ 1986 RX5 = 1954 QB1 = 1989 PS1 = 1989 SJ14 = 1998 KL17

Discovered 1986 Sept. 7 by L. I. Chernykh at the Crimean Astrophysical
Observatory.
Id. A. Doppler (MPC 34827)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 29.44002 (2000.0) P Q
n 0.30938855 ω 31.29818 +0.98097040 +0.19366756
a 2.1650432 Ω 317.52790 −0.18208776 +0.89303188
e 0.0931832 i 1.16954 −0.06738779 +0.40618585
P 3.19 H 14.6 G 0.15 U 2
Residuals in seconds of arc
1953 04 15 675 0.0 1.3− 1989 09 23 808 0.4+ 0.8+ 1998 05 01 704 0.0 1.0−
1953 04 15 675 0.6− 0.0 1991 03 09 675 1.9− 0.8+ 1998 05 01 704 0.5− 1.5−
1954 08 27 675 0.0 0.4+ 1991 03 09 675 1.1+ 0.8− 1998 05 22 704 0.0 0.4+
1954 08 27 675 0.7− 0.6+ 1993 12 09 675 1.0− 0.1− 1998 05 22 704 0.3+ 0.4−
1982 07 09 413 1.4+ 0.6− 1993 12 09 675 0.7+ 0.2+ 1998 05 22 704 0.9− 0.6+
1982 07 09 413 (2.7− 0.2+) 1998 04 22 704 0.8− 1.0+ 1998 05 22 704 0.5− 0.5−
1986 09 07 095 0.8+ 0.4− 1998 04 22 704 0.8+ 1.4+ 1998 05 22 704 0.4− 0.8+
1986 09 11 095 (0.1+ 4.7−) 1998 04 22 704 0.9− 0.5− 1998 05 24 704 0.6+ 0.8−
1986 10 05 095 1.5+ 0.7− 1998 04 22 704 1.5+ 0.1+ 1998 05 24 704 0.6+ 0.8−
1989 08 05 033 0.2− 0.7− 1998 05 01 704 0.2− 0.2+ 1998 05 24 704 0.5+ 1.0+
1989 08 06 033 0.6− 1.5− 1998 05 01 704 0.4− 0.0 1998 05 24 704 0.9+ 0.1−
1989 09 23 808 0.6− 0.1+ 1998 05 01 704 0.2− 1.0− 1998 05 24 704 0.4− 1.0+

(11028)∗ 1987 UW
Discovered 1987 Oct. 18 by J. Mueller at Palomar.

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 297.77057 (2000.0) P Q
n 0.23127426 ω 159.28382 +0.97120898 −0.03248582
a 2.6285597 Ω 206.24347 +0.05819967 +0.99299596
e 0.1645907 i 32.25715 +0.23101062 −0.11359444
P 4.26 H 13.6 G 0.15 U 2
Residuals in seconds of arc
1979 12 20 413 0.9+ 0.5+ 1988 01 13 675 0.6+ 0.2− 1998 04 01 704 0.1− 0.8−
1979 12 20 413 0.5− 0.9− 1991 09 06 801 0.5+ 0.3− 1998 04 01 704 1.0+ 1.1+
1987 10 18 675 1.8− 0.1+ Y 1991 09 06 801 0.5+ 0.2− 1998 04 01 704 1.0+ 1.2−
1987 10 18 675 0.2− 1.9+ Y 1991 09 07 801 0.6+ 0.0 1998 04 01 704 1.5− 0.7−
1987 10 19 675 1.7− 1.7− Y 1991 09 07 801 0.0 0.3+ 1999 06 11 704 0.1− 0.2−
1987 10 19 675 0.7+ 1.7− Y 1991 09 12 801 0.7+ 0.5+ 1999 06 11 704 0.0 0.1+
1987 10 20 675 1.2− 0.7+ 1991 09 12 801 1.0+ 0.5+ 1999 06 11 704 0.4− 0.2−
1987 10 20 675 1.6− 1.3+ 1991 10 04 801 0.0 1.0− 1999 06 11 704 0.1− 0.7−
1987 10 28 675 (4.0− 0.8−)Y 1991 10 04 801 0.0 1.0− 1999 06 11 704 0.4− 0.3−
1987 10 28 675 0.8− 2.1+ Y 1991 10 08 801 0.7+ 0.6− 1999 06 12 704 0.7− 0.3+
1987 11 19 675 0.6+ 0.5+ 1991 10 08 801 0.6+ 0.6− 1999 06 12 704 1.1− 0.4+
1987 11 19 675 0.7+ 0.4+ 1991 10 11 801 0.7+ 0.6− 1999 06 12 704 0.6− 0.8+
1987 11 19 675 0.9+ 0.6+ 1991 10 11 801 0.6+ 0.6− 1999 06 12 704 0.9− 0.2+
1987 11 23 675 0.8− 1.2− 1991 11 06 801 0.7+ 0.2+ 1999 07 15 704 0.0 0.5+
1987 11 24 675 0.1+ 0.1+ 1991 11 06 801 0.4+ 0.2+ 1999 07 15 704 0.2+ 0.5−
1987 12 27 675 0.1− 0.6− 1998 03 31 704 1.1+ 0.9+ 1999 07 15 704 0.4+ 0.7−

1987 12 27 675 0.2− 0.6− 1998 03 31 704 0.5− 1.2− 1999 07 15 704 0.5+ 0.7−
1988 01 13 675 0.1− 0.4− 1998 03 31 704 (0.3+ 2.1−) 1999 07 19 118 0.8− 0.3−
1988 01 13 675 0.0 0.4− 1998 03 31 704 1.0+ 0.4− 1999 07 19 118 0.7− 0.2−
1988 01 13 675 0.5+ 0.3− 1998 04 01 704 0.9+ 0.4−

(11029)∗ 1988 GZ = 1990 US10 = 1998 EL9

Discovered 1988 Apr. 9 by P. Jensen at Brorfelde.
Id. G. V. Williams (MPC 31526)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 304.75117 (2000.0) P Q
n 0.18059990 ω 258.71323 +0.31963431 +0.94624894
a 3.0997337 Ω 30.07277 −0.82629602 +0.30390501
e 0.1185787 i 5.66515 −0.46375511 +0.11070092
P 5.46 H 12.7 G 0.15 U 1
Residuals in seconds of arc
1988 03 23 809 0.3+ 0.5+ 1999 03 22 699 1.4+ 0.8+ 1999 04 10 704 (2.5− 0.8−)
1988 03 23 809 1.2− 0.5− 1999 03 22 699 0.7+ 0.9+ 1999 04 12 704 0.2− 0.3−
1988 03 24 809 0.4− 0.2+ 1999 03 22 699 0.8+ 0.6+ 1999 04 12 704 1.0− 0.6+
1988 03 24 809 0.8− 0.4− 1999 03 23 703 0.2− 0.2+ 1999 04 12 704 0.3+ 0.0
1988 04 09 054 0.2− 0.1+ 1999 03 23 703 0.3− 0.1− 1999 04 12 704 0.0 0.4+
1988 04 15 054 1.3+ 2.2− 1999 03 23 703 0.5+ 0.2+ 1999 04 12 704 0.2− 0.1+
1990 10 22 400 0.4− 1.0+ 1999 03 23 703 0.8+ 0.4+ 1999 04 15 704 0.9− 0.2+
1990 10 22 400 0.6+ 1.5− 1999 03 23 704 0.4+ 1.1− 1999 04 15 704 1.8− 1.1−
1998 03 12 327 0.3+ 1.3+ 1999 03 23 704 0.0 0.6− 1999 04 15 691 0.1+ 0.2−
1998 03 12 327 0.0 0.5+ 1999 03 23 704 0.2+ 0.9− 1999 04 15 704 0.8− 0.9+
1998 03 12 327 0.2+ 0.2− 1999 03 23 704 0.1− 0.4− 1999 04 15 691 0.1− 0.2+
1998 03 14 327 0.4− 0.0 1999 04 07 704 0.3− 0.8− 1999 04 15 704 0.8− 0.7+
1998 03 14 327 0.4+ 0.0 1999 04 07 704 0.8− 0.2+ 1999 04 15 691 0.4− 0.2+
1998 03 14 327 0.0 0.2− 1999 04 07 704 0.6− 0.2+ 1999 04 15 704 0.5− 0.7−
1998 03 19 327 0.8+ 0.4− 1999 04 07 704 1.5− 0.6+ 1999 04 16 704 1.3+ 0.8−
1998 03 19 327 1.1− 0.2− 1999 04 07 704 1.4− 0.4+ 1999 04 16 704 0.7− 0.7−
1998 03 19 327 0.2− 0.9− 1999 04 07 699 0.2+ 0.3+ 1999 04 16 704 0.6− 1.2−
1999 03 19 704 1.5+ 0.7− 1999 04 07 699 0.3+ 1.5+ 1999 04 16 704 0.8− 0.5+
1999 03 19 704 1.7+ 0.1− 1999 04 07 699 0.6+ 0.5+ 1999 04 16 704 0.6− 0.1+
1999 03 19 704 0.3+ 0.3− 1999 04 10 704 0.3+ 1.1+ 1999 04 19 704 0.1+ 0.2−
1999 03 19 704 0.4+ 0.7+ 1999 04 10 704 0.6− 0.2− 1999 04 19 704 0.3+ 0.0
1999 03 20 704 1.7+ 0.2+ 1999 04 10 704 0.3− 0.3+ 1999 04 19 704 0.6− 0.0
1999 03 20 704 0.4+ 0.5+ 1999 04 10 704 0.7− 0.3− 1999 04 19 704 0.1− 0.7−
1999 03 20 704 1.2+ 0.7− 1999 04 10 704 0.2− 0.2− 1999 04 19 704 0.5− 1.0−
1999 03 20 704 1.2+ 0.4+ 1999 04 10 704 0.4+ 0.1− 1999 05 13 699 0.3− 0.9+
1999 03 20 704 1.0+ 1.2− 1999 04 10 704 0.7+ 1.2+ 1999 05 13 699 0.0 0.5+

(11030)∗ 1988 PK = 1991 FB5

Discovered 1988 Aug. 13 by R. H. McNaught at Siding Spring.
Id. R. H. McNaught (MPC 21105)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.44407 (2000.0) P Q
n 0.26224590 ω 175.57644 +0.93599483 +0.35144672
a 2.4172983 Ω 163.80404 −0.32512340 +0.88485081
e 0.2390341 i 4.10617 −0.13493872 +0.30581734
P 3.76 H 14.9 G 0.15 U 1
Residuals in seconds of arc
1988 08 11 413 1.1− 0.3− 1991 04 14 675 0.1+ 0.7+ 1998 03 26 704 0.9− 0.2+
1988 08 11 413 0.0 0.8+ 1991 04 16 675 1.8+ 0.3+ 1998 03 26 704 1.3− 0.0
1988 08 13 413 0.1+ 0.2− 1991 04 16 675 0.0 1.9− 1999 06 09 704 0.4− 0.5−
1988 08 14 413 0.9+ 0.1− 1992 10 07 413 0.0 0.2+ 1999 06 09 704 0.1+ 0.4−
1988 08 16 413 0.7+ 0.6− 1992 10 07 413 0.2+ 0.4+ 1999 06 09 704 0.4+ 0.7−
1988 08 18 046 0.3− 1.0− 1992 10 22 801 0.1+ 0.4+ 1999 06 09 704 0.3− 0.5−
1988 08 18 046 1.8− 0.1+ 1992 10 22 801 0.4+ 0.2− 1999 06 09 704 0.9+ 0.5−
1988 08 18 046 0.9+ 0.7+ 1992 10 24 402 0.6+ 0.1− 1999 06 15 704 0.1+ 0.0
1988 08 18 046 (0.4− 2.8−) 1992 10 24 402 (0.1− 3.3+) 1999 06 15 704 (0.1+ 2.1+)
1988 08 19 413 1.2− 0.4+ 1992 10 25 675 0.1− 0.6+ 1999 06 15 704 0.4− 0.9+
1988 08 19 413 0.3− 1.8− 1992 10 25 675 0.7+ 0.6+ 1999 06 15 704 0.4− 1.2+
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1988 08 20 413 (3.6− 3.3−) 1992 10 28 399 0.7− 0.1− 1999 06 15 704 0.3− 0.5+
1988 08 24 046 (0.3+ 6.2+) 1992 10 28 399 1.8− 0.8+ 1999 07 14 704 0.6− 0.2−
1988 08 24 046 (2.9+ 7.3+) 1992 10 29 801 0.6+ 0.4+ 1999 07 14 704 0.6+ 0.0
1988 09 10 675 0.1− 0.1+ 1992 10 29 801 0.4+ 0.3+ 1999 07 14 704 0.2− 0.6+
1988 09 10 675 0.1− 0.1− 1992 12 09 413 0.2− 0.4− 1999 07 14 704 0.2+ 0.3+
1988 09 12 675 0.6+ 0.4− 1992 12 09 413 0.2+ 0.1− 1999 07 14 704 0.1+ 0.0
1988 09 12 675 0.4+ 0.1+ 1992 12 09 413 0.2− 1.2− 1999 07 19 704 0.1+ 0.7+
1988 11 03 807 2.0+ 0.7− 1992 12 10 413 0.2+ 0.1− 1999 07 19 704 0.6+ 0.2+
1988 11 05 807 (3.9+ 0.8+) 1992 12 10 413 0.4− 0.3− 1999 07 19 704 0.0 0.3−
1991 03 21 413 0.2+ 0.8− 1992 12 10 413 0.2+ 0.3− 1999 07 19 704 0.2− 0.3+
1991 03 21 413 0.6− 0.2+ 1998 03 26 704 (0.8− 2.2+)

(11031)∗ 1988 RC5 = 1996 VR38

Discovered 1988 Sept. 2 by H. Debehogne at the European Southern
Observatory.
Id. K. Ichikawa (MPC 29095)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 328.93487 (2000.0) P Q
n 0.26363971 ω 289.78009 +0.93279098 +0.35218856
a 2.4087709 Ω 49.67853 −0.28150905 +0.84461120
e 0.1179158 i 5.76452 −0.22506367 +0.40323087
P 3.74 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1988 09 02 809 (3.5− 2.3−) 1996 11 15 399 (3.6− 1.5+) 1998 03 25 704 0.5− 0.5+
1988 09 02 809 (3.2− 2.1−) 1996 12 17 327 0.3+ 0.6+ 1998 03 25 704 0.5− 0.0
1988 09 02 809 (2.8− 2.0−) 1996 12 17 327 0.3− 0.6+ 1998 03 25 704 1.4− 0.8+
1988 09 05 809 0.2− 0.9+ 1996 12 17 327 0.1− 0.7+ 1998 03 26 704 0.3− 0.2+
1988 09 05 809 0.0 0.7+ 1997 01 14 327 0.5− 0.7+ 1998 03 26 704 0.7+ 0.1−
1988 09 05 809 0.2+ 0.5+ 1997 01 14 327 0.0 0.7+ 1998 03 26 704 0.5+ 0.9−
1988 09 07 809 1.0+ 1.0− 1997 01 14 327 0.3+ 0.9+ 1999 05 18 699 0.8+ 0.2+
1988 09 07 809 0.9+ 1.2− 1998 02 26 566 0.4+ 0.9− 1999 05 18 699 0.3− 0.3−
1988 09 10 809 0.9+ 0.2+ 1998 02 26 566 0.1− 0.8− 1999 05 18 699 0.7+ 0.8+
1988 09 10 809 0.8+ 0.0 1998 02 26 566 0.3+ 0.8− 1999 06 13 699 0.2+ 0.8+
1988 09 10 809 1.1+ 0.2− 1998 03 01 809 1.8+ 0.6+ 1999 06 13 699 0.0 0.7+
1988 09 11 809 0.1+ 0.6− 1998 03 01 809 0.9+ 0.5+ 1999 06 13 699 0.3− 0.8+
1988 09 11 809 0.6+ 0.7− 1998 03 01 809 0.8+ 0.1− 1999 07 14 704 0.9− 0.1+
1988 09 11 809 0.9+ 0.4+ 1998 03 02 809 (1.5+ 2.1+) 1999 07 14 704 0.1+ 1.1+
1988 09 11 675 1.2− 1.2− 1998 03 02 809 1.5+ 1.7+ 1999 07 14 704 0.7− 1.4+
1988 09 11 675 0.5+ 0.3− 1998 03 02 809 (1.1+ 2.2+) 1999 07 14 704 0.2− 0.7+
1988 09 14 809 1.5− 0.3+ 1998 03 24 704 1.0− 0.5+ 1999 07 16 704 0.2+ 0.2+
1988 09 14 809 1.7− 0.1+ 1998 03 24 704 0.9− 0.6− 1999 07 16 704 0.1− 0.2+
1988 09 14 809 1.5− 0.3− 1998 03 24 704 0.5− 0.3+ 1999 07 16 704 0.2− 0.2+
1996 11 12 399 (2.9− 1.1+) 1998 03 24 704 (2.2− 0.6−) 1999 07 16 704 0.0 0.2+
1996 11 12 399 1.3− 1.1+ 1998 03 25 704 1.2− 0.4− 1999 07 16 704 0.2+ 0.9−
1996 11 15 399 (4.2− 0.6+) 1998 03 25 704 0.3− 0.7+

(11032)∗ 1988 RE5 = 1996 XU7

Discovered 1988 Sept. 2 by H. Debehogne at the European Southern
Observatory.
Id. S. Nakano (MPC 32218)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 0.47156 (2000.0) P Q
n 0.26463904 ω 179.35132 +0.51464422 +0.85590124
a 2.4027031 Ω 121.62122 −0.78692073 +0.49500651
e 0.1884635 i 3.41599 −0.34043663 +0.14967173
P 3.72 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1988 08 16 675 0.3+ 1.0− 1996 12 01 691 0.6+ 0.2+ 1999 06 22 120 0.1− 0.0
1988 08 16 675 0.9+ 0.8− 1996 12 01 691 0.6+ 0.3+ 1999 06 22 120 0.2− 0.0
1988 09 02 809 0.6− 0.9+ 1996 12 08 691 0.1+ 0.2+ 1999 06 22 120 0.2− 0.1+
1988 09 02 809 0.3− 0.7+ 1996 12 08 691 0.2+ 0.2+ 1999 06 23 120 0.6− 0.2+
1988 09 02 809 0.3− 0.7+ 1996 12 08 691 0.1+ 0.3+ 1999 06 23 701 1.0− 0.5+
1988 09 05 809 0.4− 0.3+ 1998 01 07 691 0.0 0.0 1999 06 23 701 0.1− 0.1−

1988 09 05 809 0.5− 0.1− 1998 01 07 691 0.7− 0.4− 1999 06 23 701 0.0 0.1−
1988 09 05 809 0.7− 0.4− 1998 01 07 691 1.1− 0.0 1999 06 23 120 0.2− 0.7+
1988 09 07 809 0.4+ 0.7+ 1998 02 26 566 0.5− 0.5+ 1999 06 23 120 0.7− 0.1+
1988 09 07 809 0.3+ 0.6+ 1998 02 26 566 0.8− 0.6+ 1999 06 24 120 0.6− 0.4−
1988 09 10 809 (2.9+ 0.1+) 1998 02 26 566 0.2− 0.9+ 1999 06 24 120 0.1+ 0.7+
1988 09 10 809 (2.8+ 0.0 ) 1999 06 11 120 0.2+ 0.3− 1999 06 24 120 0.2+ 0.2+
1988 09 10 809 (3.0+ 0.1−) 1999 06 12 120 0.1+ 0.4+ 1999 07 14 704 0.3+ 0.1−
1988 09 11 675 0.6− 0.7− 1999 06 12 120 0.4− 0.0 1999 07 14 704 0.4+ 0.2−
1988 09 11 809 (3.3+ 0.9−) 1999 06 15 704 0.6+ 0.1− 1999 07 14 704 0.4+ 0.2+
1988 09 11 809 (3.4+ 0.8−) 1999 06 15 704 0.9+ 0.6− 1999 07 14 704 0.3+ 0.4−
1988 09 11 809 (3.6+ 0.6−) 1999 06 15 704 0.1− 0.1+ 1999 07 14 704 0.4+ 0.1+
1988 09 14 809 (1.5+ 6.0−) 1999 06 15 704 0.1− 0.0 1999 07 16 704 0.6+ 0.3−
1988 09 14 809 (0.8+ 6.1−) 1999 06 15 704 0.5− 0.7− 1999 07 16 704 0.4+ 0.1+
1988 09 14 809 (0.1− 6.3−) 1999 06 16 120 2.1− 0.3− 1999 07 16 704 0.7+ 0.6−
1995 05 29 691 1.0+ 0.1+ 1999 06 17 120 0.2− 0.6+ 1999 07 16 704 0.3+ 0.9−
1995 05 29 691 0.9+ 0.1− 1999 06 21 701 0.4− 0.3+ 1999 07 16 704 0.6+ 0.5−
1995 05 29 691 1.2+ 0.2+ 1999 06 21 701 0.0 0.5+
1996 12 01 691 0.8+ 0.4+ 1999 06 21 701 0.6− 0.5+

(11033)∗ 1988 SH3 = 1992 RK = 1999 JB87

Discovered 1988 Sept. 16 by S. J. Bus at Cerro Tololo.
Id. G. V. Williams (MPC 34828)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 261.29526 (2000.0) P Q
n 0.24598977 ω 251.10618 +0.95807038 +0.18158158
a 2.5226560 Ω 97.95758 −0.09288143 +0.92860395
e 0.1456912 i 12.93270 −0.27106123 +0.32360907
P 4.01 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1988 09 16 807 0.4+ 0.3− 1997 12 29 566 0.1− 1.6+ 1999 05 12 704 1.4+ 1.3+
1988 09 18 807 0.0 0.5+ 1997 12 29 566 0.3− 1.5+ 1999 05 12 704 0.8− 1.1+
1988 09 19 807 0.8+ 0.4+ 1997 12 29 566 0.0 1.5+ 1999 05 12 704 0.9− 1.2−
1988 10 04 807 0.7+ 0.5− 1998 01 25 566 0.2+ 1.0− 1999 05 12 704 1.2+ 0.7−
1988 10 05 807 0.3+ 0.3+ 1998 01 25 566 0.2+ 1.3− 1999 05 12 704 1.2+ 0.7−
1988 10 07 807 0.1+ 0.3+ 1998 01 25 566 0.4+ 1.4− 1999 05 17 704 0.7+ 1.2+
1988 11 05 807 1.9− 2.2− 1999 04 12 704 0.4− 0.1− 1999 05 17 704 0.2+ 0.5−
1988 11 07 807 0.8− 0.3+ 1999 04 12 704 0.6− 0.4− 1999 05 17 704 0.3− 1.2−
1992 09 04 372 0.3+ 0.3− 1999 04 12 704 (3.2+ 1.0−) 1999 05 17 704 0.8− 0.2−
1992 09 04 372 0.8− 1.5+ 1999 04 12 704 0.6+ 1.0+ 1999 05 17 704 1.3− 0.9+

(11034)∗ 1988 TG
Discovered 1988 Oct. 9 by Y. Oshima at the Gekko Observatory.

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 286.86518 (2000.0) P Q
n 0.25788968 ω 197.21450 +0.75950918 −0.62646914
a 2.4444439 Ω 204.37147 +0.63555464 +0.77203693
e 0.2766302 i 25.11796 +0.13862216 −0.10721654
P 3.82 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1988 10 08 675 0.2+ 0.2+ 1988 11 02 888 0.9+ 0.9+ 1998 04 21 704 0.8− 0.3−
1988 10 09 888 0.3− 1.7+ 1988 11 02 888 0.7− 0.3+ 1998 04 21 704 0.5− 1.0−
1988 10 09 888 0.3− 1.6+ 1988 11 02 888 1.5+ 0.3− 1998 04 21 704 0.2− 0.4−
1988 10 10 675 1.2+ 0.3+ 1988 11 04 033 0.0 0.7− 1998 04 21 704 0.1− 0.1+
1988 10 10 888 1.8− 1.1− 1988 11 04 033 (1.2+ 3.6+) 1998 04 21 704 0.1− 0.4+
1988 10 10 888 0.9− 0.5− 1988 11 04 033 0.0 1.9− 1998 04 22 704 0.1− 0.4+
1988 10 13 675 0.4+ 0.3+ 1988 11 04 033 1.0+ 1.4+ 1998 04 22 704 1.2+ 1.9+
1988 10 13 675 0.2− 0.1− 1988 11 07 888 0.7+ 0.4− 1998 04 22 704 0.6− 1.1−
1988 10 13 399 0.4+ 1.0− 1988 11 07 888 0.4+ 0.6− 1998 04 22 704 0.2− 0.3+
1988 10 13 399 0.3− 1.1− 1988 11 14 888 0.4− 1.6+ 1998 04 22 704 (1.1+ 2.8−)
1988 10 13 399 1.4+ 0.0 1988 11 14 888 0.3+ 0.9− 1998 05 19 557 1.1+ 0.3−
1988 10 13 888 1.5− 0.2+ 1988 11 30 888 0.1− 0.5+ 1998 05 19 557 0.8+ 0.4−
1988 10 13 888 1.6− 0.3− 1988 11 30 888 1.1− 0.4− 1998 05 19 557 0.5− 0.9−
1988 10 15 399 (1.2+ 2.4−) 1995 08 02 118 0.4+ 0.1+ 1999 06 11 704 0.5+ 0.5−
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1988 10 16 399 1.6+ 1.4− 1995 08 02 118 0.4+ 0.5− 1999 06 11 704 0.1− 0.3−
1988 10 16 399 (0.6+ 3.7−) 1995 08 02 118 0.3+ 0.4− 1999 06 11 704 0.5− 0.5−
1988 10 19 888 0.8+ 0.5+ 1995 08 03 118 0.1− 0.0 1999 06 11 704 0.1+ 0.4+
1988 10 19 888 1.4− 0.8− 1995 08 03 118 0.3+ 0.1+ 1999 07 09 888 0.7− 0.2−
1988 11 01 888 0.4− 0.9+ 1995 08 04 118 0.1+ 0.6+ 1999 07 09 888 0.1− 0.8+
1988 11 02 888 0.2+ 0.4+ 1995 08 04 118 1.1− 0.1+ 1999 07 09 888 0.5+ 0.4+

(11035)∗ 1988 VQ3 = 1997 XW1

Discovered 1988 Nov. 12 by Y. Oshima at the Gekko Observatory.
Id. T. Urata (MPC 30975)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 83.35007 (2000.0) P Q
n 0.22222415 ω 269.59401 −0.74938050 −0.64341777
a 2.6994495 Ω 230.35033 +0.65899996 −0.70177295
e 0.1174082 i 11.71540 +0.06440432 −0.30582397
P 4.44 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1988 11 12 888 1.2+ 1.1− 1999 04 11 699 0.2+ 0.2+ 1999 05 07 732 0.8− 0.6−
1988 11 12 888 2.0+ 1.1− 1999 04 15 704 0.2+ 0.1+ 1999 05 07 732 0.4− 0.8−
1988 11 14 888 0.2− 0.5− 1999 04 15 704 0.0 0.3+ 1999 05 10 704 0.4− 0.2+
1988 11 14 888 0.8+ 1.2− 1999 04 15 704 0.2− 0.3+ 1999 05 10 704 0.3− 0.0
1988 12 01 888 1.6− 0.5− 1999 04 15 704 0.2+ 0.2− 1999 05 10 704 0.2− 0.5+
1988 12 01 888 1.6− 0.6− 1999 04 17 704 0.4+ 0.2− 1999 05 10 704 0.1− 0.5−
1988 12 11 888 (0.9− 2.3−) 1999 04 17 704 0.6+ 0.1− 1999 05 10 704 1.4− 0.6+
1988 12 11 888 0.6− 1.0− 1999 04 17 704 0.1− 0.3− 1999 05 12 699 0.8+ 0.1+
1994 02 15 675 0.1− 0.3+ 1999 04 17 704 0.7+ 0.1− 1999 05 12 699 1.1+ 0.2−
1994 02 15 675 0.5+ 0.5+ 1999 04 17 704 0.8+ 0.4− 1999 05 12 699 0.5+ 0.3−
1997 12 02 905 0.5+ 0.6− 1999 04 20 732 1.0− 0.2− 1999 05 12 888 0.0 0.9−
1997 12 02 905 0.5+ 0.4− 1999 04 20 732 0.8− 0.1+ 1999 05 12 888 0.2+ 1.0−
1997 12 03 905 0.1+ 0.2+ 1999 04 20 732 0.7− 0.0 1999 05 13 704 0.1− 0.5+
1997 12 03 905 0.5+ 0.4− 1999 04 20 704 0.2− 0.4− 1999 05 13 704 0.5− 0.2+
1998 01 04 886 0.4+ 1.4+ 1999 04 20 704 0.5+ 0.0 1999 05 13 704 0.2− 0.6+
1998 01 04 886 2.0− 1.9+ 1999 04 20 704 0.5+ 0.5− 1999 05 13 704 0.9− 0.4−
1999 03 25 704 1.2− 0.7+ 1999 04 20 704 1.2+ 0.4− 1999 05 13 704 0.8− 0.1−
1999 03 25 704 0.7+ 0.4+ 1999 05 05 732 0.9− 0.2+ 1999 05 17 699 0.3+ 0.1−
1999 03 25 704 (5.8− 0.4+) 1999 05 05 732 0.4− 0.0 1999 05 17 699 0.6+ 0.7−
1999 04 08 888 0.6+ 0.3+ 1999 05 05 732 0.5+ 0.6− 1999 05 17 699 0.7+ 0.1+
1999 04 08 888 0.6+ 0.4+ 1999 05 05 732 0.6− 0.7− 1999 05 20 888 0.4− 0.5+
1999 04 11 699 0.4+ 0.2− 1999 05 05 732 0.3− 0.7− 1999 05 20 888 0.3+ 0.4+
1999 04 11 699 0.0 0.1+ 1999 05 05 732 0.7− 0.1+

(11036)∗ 1989 AW5 = 1993 BY1

Discovered 1989 Jan. 4 by R. H. McNaught at Siding Spring.
Id. T. Kobayashi (MPC 22226)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 211.25413 (2000.0) P Q
n 0.23416638 ω 354.09727 +0.00440466 −0.99852735
a 2.6068719 Ω 95.64170 +0.91968153 −0.01718611
e 0.1085163 i 3.11469 +0.39264039 +0.05145655
P 4.21 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1989 01 04 413 1.7− 1.1+ 1998 03 25 704 0.8+ 1.0− 1998 04 22 704 0.2− 0.3+
1989 01 04 413 0.5− 2.0+ 1998 03 25 704 0.4+ 0.5+ 1998 05 16 704 0.3− 0.0
1989 01 10 413 1.8− 0.6+ 1998 03 25 704 1.5− 0.1− 1998 05 16 704 1.4+ 0.8+
1989 01 10 413 1.9+ 0.8− 1998 03 29 704 0.8+ 1.0+ 1998 05 16 704 0.0 1.1−
1989 01 11 033 0.7+ 0.1+ 1998 03 29 704 0.4− 0.9+ 1998 05 16 704 0.4− 0.9+
1989 01 11 033 1.8+ 0.1+ 1998 03 29 704 0.3+ 1.6+ 1998 05 16 704 (3.0− 0.8−)
1989 01 14 033 0.3+ 0.4+ 1998 03 29 704 (1.2+ 2.3+) 1999 06 15 704 1.2+ 0.4+
1993 01 16 010 0.5+ 0.9+ 1998 03 29 704 0.6+ 1.5+ 1999 06 15 704 0.8− 0.6+
1993 01 16 010 1.5− 0.5+ 1998 04 20 704 0.4+ 0.7− 1999 06 15 704 0.3− 0.7−
1993 01 16 010 (2.6− 0.5+) 1998 04 20 704 0.2+ 1.2− 1999 06 15 704 0.1− 0.4+
1993 01 17 010 1.4+ 0.2+ 1998 04 20 704 0.6− 0.5− 1999 07 14 704 0.2− 0.8+
1993 01 17 010 0.5− 0.7+ 1998 04 20 704 1.1+ 0.8+ 1999 07 14 704 0.2+ 0.1+

1993 01 17 010 0.0 1.3+ 1998 04 20 704 1.1− 0.4+ 1999 07 14 704 0.3− 0.8+
1998 03 22 704 0.5− 0.1− 1998 04 21 704 0.5− 0.1+ 1999 07 14 704 0.1+ 0.7+
1998 03 22 704 0.4− 1.8− 1998 04 21 704 0.6− 0.2− 1999 07 14 704 0.2+ 0.9+
1998 03 22 704 0.0 0.3− 1998 04 21 704 0.2+ 0.0 1999 07 16 704 (0.7− 2.6+)
1998 03 22 704 0.2− 1.4− 1998 04 21 704 0.4+ 0.0 1999 07 16 704 0.1+ 1.7+
1998 03 22 704 0.8− 0.2− 1998 04 22 704 0.1− 0.6− 1999 07 16 704 (1.0− 2.2+)
1998 03 25 704 0.2+ 0.1+ 1998 04 22 704 0.4+ 0.2− 1999 07 16 704 0.8− 1.8+
1998 03 25 704 0.2+ 0.6+ 1998 04 22 704 0.2+ 0.4−

(11037)∗ 1989 CD6 = 1994 CB7 = 1997 WQ36

Discovered 1989 Feb. 2 by F. Börngen at Tautenburg.
Id. A. Lowe (MPC 31098), G. V. Williams (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 89.39652 (2000.0) P Q
n 0.20123111 ω 330.52486 −0.19134887 −0.98073902
a 2.8840711 Ω 130.47763 +0.91031467 −0.19225951
e 0.0349582 i 2.95394 +0.36703243 −0.03445649
P 4.90 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1977 10 17 675 1.4− 0.4− 1997 11 29 704 0.0 0.4+ 1999 02 13 704 0.7+ 0.5+
1977 10 17 675 0.3+ 1.4− 1997 11 29 704 0.4+ 0.3− 1999 02 18 699 1.1+ 0.8+
1988 12 11 675 1.9+ 0.0 1997 11 29 704 0.5+ 0.1+ 1999 02 18 699 0.8− 0.5+
1988 12 11 675 1.1− 0.2− 1997 11 29 704 0.9− 0.2+ 1999 02 18 699 0.4− 0.3+
1989 02 02 033 0.0 0.4− 1997 12 04 704 1.3− 0.2− 1999 03 06 113 1.1− 0.4+
1989 02 04 033 1.0+ 1.2− 1997 12 04 704 0.6+ 0.0 1999 03 06 113 1.6− 0.1+
1994 02 15 691 0.2+ 0.3− 1997 12 04 704 1.4+ 0.1− 1999 03 17 113 1.6− 0.0
1994 02 15 691 0.1+ 0.4− 1997 12 04 704 0.3− 0.2− 1999 03 17 113 (2.2− 0.2−)
1994 02 15 691 0.1+ 0.3− 1997 12 04 704 0.2+ 0.2+ 1999 03 18 113 1.6− 1.0+
1994 02 16 691 0.4+ 0.3− 1999 01 21 113 0.0 0.6− 1999 03 18 113 1.9− 0.7+
1994 02 16 691 0.2+ 0.4− 1999 01 21 113 0.1− 0.5− 1999 03 20 704 0.6+ 0.1−
1994 02 16 691 0.3+ 0.4− 1999 01 21 113 0.3− 0.3− 1999 03 20 704 0.9+ 0.1+
1996 07 14 809 0.4+ 1.8+ 1999 02 10 704 0.2− 1.0+ 1999 03 20 704 1.2+ 0.1−
1996 07 14 809 0.7+ 1.8+ 1999 02 10 704 1.4− 0.4− 1999 03 20 704 1.5+ 1.0−
1996 07 14 809 (0.2+ 2.2+) 1999 02 10 704 (0.5− 2.2+) 1999 03 20 704 1.3+ 1.3−
1996 07 15 809 (4.1+ 3.2−) 1999 02 10 704 (2.2+ 0.5+) 1999 03 23 704 0.6+ 0.3−
1996 07 15 809 (4.9+ 1.0+) 1999 02 10 704 1.2+ 0.6+ 1999 03 23 704 0.3+ 0.8+
1996 07 15 809 (5.1+ 4.5+) 1999 02 10 113 0.3− 0.1− 1999 03 23 704 0.1+ 0.2+
1996 07 21 809 0.6+ 0.8− 1999 02 10 113 1.2+ 0.4− 1999 03 23 704 1.8− 1.5−
1996 07 21 809 0.9+ 1.3− 1999 02 13 704 1.1− 0.6+ 1999 04 05 113 0.2− 0.2+
1996 07 21 809 1.2− 0.9− 1999 02 13 704 0.2+ 0.7+ 1999 04 05 113 0.7− 0.4+
1997 11 29 704 0.6− 1.4+ 1999 02 13 704 1.0+ 0.8+

(11038)∗ 1989 EE1 = 1996 FE16

Discovered 1989 Mar. 8 by M. Arai and H. Mori at Yorii.
Id. S. Nakano (MPC 33675)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 352.74047 (2000.0) P Q
n 0.28865050 ω 195.15681 −0.90511154 +0.42469459
a 2.2675377 Ω 10.04615 −0.37706348 −0.77984687
e 0.1390683 i 6.64609 −0.19645923 −0.45986234
P 3.41 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1989 03 08 875 2.0− 0.5− 1997 10 30 704 (1.3− 2.3+) 1999 02 10 704 0.2− 0.3−
1989 03 08 875 0.1+ 0.3− 1997 10 30 704 1.6− 1.1+ 1999 02 13 704 0.5− 0.2−
1989 03 10 875 (0.6+ 3.5−) 1997 10 30 704 0.4− 0.4+ 1999 02 13 704 0.3+ 0.4−
1989 03 10 875 (0.2+ 3.1−) 1997 10 30 704 (3.2− 1.0+) 1999 02 13 704 1.0− 0.7−
1989 03 14 875 (2.5− 2.6−) 1998 12 18 699 0.4+ 0.1+ 1999 02 13 704 0.6− 0.7−
1989 03 14 875 (4.8− 2.9−) 1998 12 18 699 0.4+ 0.3− 1999 02 13 704 (0.7+ 2.4−)
1989 03 29 875 0.7+ 0.1+ 1998 12 18 699 0.6+ 0.4+ 1999 02 15 699 0.4− 0.7+
1989 03 29 875 0.4+ 0.5− 1999 01 13 411 0.4− 0.5− 1999 02 15 699 0.1− 0.9+
1996 03 22 809 0.2+ 0.5+ 1999 01 13 411 0.2+ 0.9− 1999 02 15 699 0.2− 1.0+
1996 03 22 809 0.7− 0.2+ 1999 01 14 411 0.2+ 0.1− 1999 04 06 704 0.2− 0.1−
1996 03 22 809 0.9− 0.2− 1999 01 14 411 0.3− 0.4− 1999 04 06 704 1.4+ 0.6+
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1996 03 26 809 1.4+ 0.2− 1999 01 19 704 0.4+ 0.3+ 1999 04 06 704 0.4+ 0.9+
1996 03 26 809 0.5+ 0.8− 1999 01 19 704 0.9+ 0.8+ 1999 04 06 704 1.4− 0.7+
1996 03 26 809 1.1− 0.5− 1999 01 19 704 0.2+ 0.6+ 1999 04 06 704 0.7+ 0.2+
1997 10 28 704 0.8+ 1.9− 1999 01 19 704 0.5+ 0.6− 1999 05 08 704 0.8− 1.2+
1997 10 28 704 0.9+ 1.0− 1999 01 19 704 0.1− 0.3+ 1999 05 08 704 0.1+ 0.2+
1997 10 28 704 (1.5+ 2.7−) 1999 02 10 704 0.0 0.6− 1999 05 08 704 1.0+ 0.5−
1997 10 28 704 2.0+ 1.1− 1999 02 10 704 1.5+ 0.4− 1999 05 08 704 (2.6+ 0.3−)
1997 10 28 704 (1.1+ 3.5−) 1999 02 10 704 1.1− 0.0
1997 10 30 704 1.0− 0.9+ 1999 02 10 704 0.9− 0.1−

(11039)∗ 1989 GH2 = 1998 EF15 = 1999 JS28

Discovered 1989 Apr. 3 by E. W. Elst at the European Southern Observatory.
Id. G. V. Williams (MPC 34829)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 260.79415 (2000.0) P Q
n 0.20106216 ω 8.49359 +0.97905162 +0.20332707
a 2.8856866 Ω 339.76512 −0.18859259 +0.88561964
e 0.0630466 i 1.78469 −0.07675130 +0.41753558
P 4.90 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1989 04 03 809 0.5− 1.6− 1998 03 03 704 (4.9+ 0.0 ) 1999 05 10 704 0.8+ 0.1+
1989 04 03 809 0.0 0.6− 1998 03 03 704 0.3− 0.1+ 1999 05 10 704 0.3− 0.1−
1989 04 03 809 0.7+ 0.9− 1998 03 03 704 0.4+ 0.2− 1999 05 10 704 (2.5− 0.7−)
1989 04 08 809 2.3+ 1.7+ 1998 03 03 704 1.6+ 0.4− 1999 05 13 704 0.1− 0.7+
1989 04 08 809 (1.6+ 2.7+) 1998 03 03 704 1.9− 0.9+ 1999 05 13 704 0.5+ 0.0
1989 04 08 809 1.2+ 2.4+ 1998 03 04 704 0.3− 0.3− 1999 05 13 704 (0.6− 2.2+)
1989 04 10 809 0.5+ 1.9+ 1998 03 04 704 1.1− 1.2+ 1999 05 13 704 0.3− 0.5−
1989 04 10 809 0.4+ 2.4+ 1998 03 04 704 0.1− 0.8− 1999 05 13 704 1.2− 0.4+
1989 04 10 809 1.1− 2.0+ 1998 03 04 704 0.9+ 1.0− 1999 05 18 704 0.7+ 0.0
1994 05 02 691 0.6− 0.4− 1998 03 04 704 0.5+ 1.3− 1999 05 18 704 1.5+ 0.1+
1994 05 02 691 0.2+ 0.4− 1998 03 20 691 0.4+ 0.0 1999 05 18 704 1.0+ 1.3−
1994 05 02 691 1.3− 2.0− 1998 03 20 691 0.4+ 0.4− 1999 05 18 704 0.8+ 0.3+
1995 08 27 327 0.1− 0.0 1998 03 20 691 0.4+ 0.3− 1999 05 18 704 0.0 1.3−
1995 08 27 327 0.3+ 0.0 1999 04 14 699 0.5− 0.6− 1999 05 18 699 0.1− 1.1+
1995 08 27 327 0.4− 0.3− 1999 04 14 699 1.1− 0.2− 1999 05 18 699 0.8+ 1.4+
1995 08 27 327 0.1− 0.3− 1999 04 14 699 1.1+ 0.4− 1999 05 18 699 0.9+ 0.4+
1997 02 10 691 0.3+ 0.1− 1999 04 15 704 1.3− 1.3− 1999 05 19 704 0.9+ 1.8−
1997 02 10 691 0.4+ 0.2− 1999 04 15 704 0.2− 0.2+ 1999 05 19 704 1.2− 0.1−
1997 02 10 691 0.3+ 0.3− 1999 04 15 704 0.7− 0.1+ 1999 05 19 704 0.9− 0.3+
1998 02 26 566 0.7− 0.0 1999 04 15 704 1.2− 0.1− 1999 05 19 704 1.1− 1.5−
1998 02 26 566 0.9− 0.4+ 1999 05 10 704 0.8+ 1.0+ 1999 05 19 704 1.0− 0.1+
1998 02 26 566 0.8− 0.3+ 1999 05 10 704 0.7+ 1.6−

(11040)∗ 1989 RG1 = 1998 FQ3

Discovered 1989 Sept. 3 by E. W. Elst at Haute Provence.
Id. S. Nakano (MPC 32220)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 358.15717 (2000.0) P Q
n 0.29334368 ω 263.30125 +0.80292160 +0.59592218
a 2.2432873 Ω 60.11942 −0.54036089 +0.73751949
e 0.1956843 i 0.91960 −0.25164858 +0.31771331
P 3.36 H 15.8 G 0.15 U 1
Residuals in seconds of arc
1989 09 03 511 0.7+ 0.1− 1996 11 17 691 0.1− 0.2+ 1998 04 03 691 0.3− 0.0
1989 09 03 511 0.5+ 0.4− 1996 11 28 327 0.4− 0.0 1998 04 03 691 0.2− 0.2−
1989 09 07 511 0.9− 0.2− 1996 11 28 327 0.4+ 0.6+ 1999 06 20 699 0.0 0.2+
1989 09 07 511 (9.1+ 2.5+) 1996 11 28 327 0.1− 0.4+ 1999 06 20 699 0.9+ 0.6−
1989 09 24 809 0.1+ 0.4− 1996 11 28 327 0.1− 0.7− 1999 06 20 699 0.3− 0.8+
1989 09 24 809 0.1− 0.3− 1998 03 20 691 0.7+ 0.1+ 1999 06 25 699 0.3− 0.7−
1989 09 24 809 0.4− 0.4− 1998 03 20 691 0.6+ 0.1− 1999 06 25 699 0.8− 0.7+
1989 09 25 809 0.0 0.4+ 1998 03 20 691 0.4+ 0.0 1999 06 25 699 0.4− 0.0
1989 09 25 809 0.2+ 0.3+ 1998 03 24 691 0.3− 0.1+ 1999 07 21 699 0.3+ 0.0
1989 09 25 809 0.3+ 0.3+ 1998 03 24 691 0.4− 0.0 1999 07 21 699 0.2+ 0.3+

1996 11 17 691 0.1− 0.2+ 1998 03 24 691 0.3− 0.0 1999 07 21 699 0.1− 0.1+
1996 11 17 691 0.1+ 0.0 1998 04 03 691 0.0 0.1+

(11041)∗ 1989 SH2 = 1999 JR96

Discovered 1989 Sept. 26 by E. W. Elst at the European Southern
Observatory.
Id. G. V. Williams (MPC 34829)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 232.51429 (2000.0) P Q
n 0.26827837 ω 225.94217 +0.85070990 −0.52481502
a 2.3809244 Ω 165.63209 +0.50972982 +0.81004424
e 0.1022410 i 6.79440 +0.12832840 +0.26152920
P 3.67 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1989 09 26 809 0.6+ 0.9+ 1989 10 08 809 0.2+ 0.4+ 1999 05 12 704 (0.7− 2.7+)
1989 09 26 809 0.1− 0.3+ 1989 11 02 675 0.1− 1.9− 1999 05 12 704 0.9− 0.7−
1989 09 26 809 0.2− 1.3− 1989 11 02 675 0.7+ 1.4− 1999 05 12 704 (1.3+ 2.2+)
1989 09 28 809 0.2− 1.2+ 1995 04 27 691 0.1− 0.0 1999 05 17 704 0.8− 0.8−
1989 09 28 809 0.1− 0.4+ 1995 04 27 691 0.0 0.0 1999 05 17 704 0.8+ 0.3+
1989 09 28 809 1.0− 0.1+ 1995 04 27 691 0.1+ 0.2+ 1999 05 17 704 (2.5+ 1.7+)
1989 10 03 809 2.1− 0.8− 1997 12 30 566 0.2+ 0.4+ 1999 05 17 704 0.2− 0.3−
1989 10 03 809 (3.5− 1.8−) 1997 12 30 566 0.4− 0.9+ 1999 05 17 704 0.8− 0.2+
1989 10 03 809 2.4− 1.3− 1997 12 30 566 0.6+ 0.6+ 1999 06 14 704 0.6+ 0.3−
1989 10 07 809 0.9+ 0.5+ 1998 01 26 566 0.4− 0.3− 1999 06 14 704 0.3− 0.3−
1989 10 07 809 1.2+ 0.7+ 1998 01 26 566 0.1+ 0.5− 1999 06 14 704 0.1− 0.9−
1989 10 07 809 1.4+ 0.4+ 1998 01 26 566 0.0 0.4− 1999 06 14 704 0.2+ 0.4+
1989 10 08 809 0.3+ 0.9+ 1999 05 12 704 1.5+ 0.6+ 1999 06 14 704 0.7+ 0.2+
1989 10 08 809 0.7+ 1.1+ 1999 05 12 704 0.7− 1.8+

(11042)∗ 1989 VD1 = 1998 DK9

Discovered 1989 Nov. 3 by E. W. Elst at the European Southern Observatory.
Id. G. V. Williams (MPC 31378)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 213.40763 (2000.0) P Q
n 0.27465085 ω 351.83775 −0.06026749 −0.98988607
a 2.3439522 Ω 101.54853 +0.92305791 −0.10423696
e 0.0668752 i 7.53202 +0.37991041 +0.09623007
P 3.59 H 15.0 G 0.15 U 2
Residuals in seconds of arc
1989 11 03 809 0.6+ 0.5+ 1994 01 04 691 0.4+ 0.4− 1998 03 25 704 0.0 0.5+
1989 11 03 809 0.3+ 1.3+ 1998 02 22 566 0.1− 0.6+ 1998 03 25 704 0.1+ 0.9+
1989 11 03 809 1.2− 0.1+ 1998 02 22 566 0.2+ 0.7+ 1998 03 25 704 0.0 0.9+
1989 11 06 809 0.2− 0.9+ 1998 02 22 566 0.1− 0.5+ 1999 06 09 691 0.1+ 1.1+
1989 11 06 809 0.3− 1.1+ 1998 02 23 566 0.2− 0.4+ 1999 06 09 691 0.6+ 0.7+
1989 11 06 809 1.4− 0.9+ 1998 02 23 566 0.2− 0.4+ 1999 06 09 691 0.3+ 0.3+
1989 12 02 809 0.3+ 0.4− 1998 02 23 566 0.1− 0.2+ 1999 07 14 704 0.2+ 0.3+
1989 12 02 809 0.0 0.3+ 1998 03 24 704 0.4+ 0.5+ 1999 07 14 704 0.2− 0.0
1989 12 02 809 0.8+ 0.2+ 1998 03 24 704 0.9+ 1.1+ 1999 07 14 704 0.1− 1.4+
1989 12 03 809 0.2− 0.6+ 1998 03 24 704 (0.9+ 2.2−) 1999 07 16 704 0.5+ 0.7+
1989 12 03 809 0.9− 0.1− 1998 03 24 704 0.7+ 0.0 1999 07 16 704 0.6+ 0.6+
1989 12 03 809 0.6− 0.2+ 1998 03 25 704 0.3− 0.4− 1999 07 16 704 1.9− 0.1+
1994 01 04 691 0.6+ 0.2− 1998 03 25 704 0.6+ 0.6+ 1999 07 16 704 0.3− 0.3+

(11043)∗ 1989 YX6 = 1990 BC4 = 1994 EF6

Discovered 1989 Dec. 25 by F. Börngen at Tautenburg.
Id. S. Nakano (d, MPC 22572), G. V. Williams (MPC 23337)
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 233.90174 (2000.0) P Q
n 0.26828546 ω 326.09569 +0.18514688 −0.97919716
a 2.3808825 Ω 113.11246 +0.92046522 +0.14320817
e 0.2055168 i 5.17932 +0.34418659 +0.14375097
P 3.67 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1977 07 20 413 1.3− 0.6− 1994 03 09 010 2.0+ 0.5+ 1998 04 23 113 (2.7− 0.4+)
1977 07 20 413 1.4+ 0.5+ 1994 03 09 010 (2.4+ 0.7+) 1998 04 23 113 1.0− 0.9+
1989 11 04 675 0.4+ 0.6+ 1994 03 09 010 (2.3+ 0.3+) 1998 04 24 704 0.3− 0.5−
1989 11 04 675 1.2− 0.3− 1994 03 10 010 0.6− 0.9+ 1998 04 24 704 0.2− 0.5−
1989 12 25 033 0.0 0.6− 1994 03 10 010 0.0 1.4+ 1998 04 24 704 0.2− 0.3−
1989 12 26 033 0.2+ 0.1− 1994 03 10 010 0.4− 1.2+ 1998 04 24 704 0.2− 0.7−
1989 12 26 033 0.0 0.2+ 1998 03 24 704 0.1− 0.2− 1998 04 24 704 0.7− 0.3−
1990 01 24 033 0.2+ 0.0 1998 03 24 704 0.3+ 0.6+ 1998 05 16 704 0.3− 1.9−
1990 01 24 033 0.1− 0.3− 1998 03 24 704 0.5− 1.0− 1998 05 16 704 0.0 1.5+
1992 08 24 675 0.9− 0.6− 1998 03 24 704 0.6+ 0.1− 1998 05 16 704 0.5+ 0.6−
1992 08 24 675 1.3+ 1.8− 1998 03 24 704 0.4− 0.3+ 1999 06 15 704 0.5− 0.4+
1994 02 08 809 0.1− 0.1− 1998 04 04 699 0.5− 1.0− 1999 06 15 704 0.1− 0.1+
1994 02 08 809 1.3− 0.4+ 1998 04 04 699 0.3+ 0.2− 1999 06 15 704 1.2− 0.0
1994 02 08 809 0.9− 0.2− 1998 04 04 699 1.8+ 0.1+ 1999 06 15 704 0.5− 0.1+
1994 02 10 809 (1.4+ 2.7+) 1998 04 21 704 0.7− 0.1− 1999 06 15 704 0.2− 1.0+
1994 02 10 809 1.0+ 1.8+ 1998 04 21 704 0.2− 0.3− 1999 07 14 704 0.5+ 0.0
1994 02 10 809 0.7+ 1.7+ 1998 04 21 704 0.0 0.3+ 1999 07 14 704 0.2+ 0.0
1994 02 13 809 0.9+ 1.8− 1998 04 21 704 0.8− 0.2− 1999 07 14 704 0.3+ 0.0
1994 02 13 809 0.9+ 1.4− 1998 04 21 704 0.3− 1.2− 1999 07 14 704 0.3+ 0.4+
1994 02 13 809 (0.6+ 2.3−) 1998 04 22 113 0.8− 0.5− 1999 07 16 704 1.0+ 0.2+
1994 02 16 010 (4.6+ 0.3−) 1998 04 22 113 0.4− 0.5− 1999 07 16 704 0.5+ 0.2+
1994 02 16 010 (4.6+ 0.2+) 1998 04 23 704 0.1+ 0.5+ 1999 07 16 704 0.6+ 0.3+
1994 03 04 399 (2.4− 0.2+) 1998 04 23 704 0.4+ 0.1+ 1999 07 16 704 0.0 0.6+
1994 03 04 399 (2.7− 0.7+) 1998 04 23 704 0.6+ 0.1− 1999 07 16 704 0.5+ 0.8+
1994 03 07 399 0.3+ 0.5+ 1998 04 23 704 0.1− 0.7+ 1999 07 17 113 0.9− 0.5−
1994 03 07 399 0.1− 1.5− 1998 04 23 704 0.1− 1.0+ 1999 07 17 113 0.2− 0.9+

(11044)∗ 1990 DV = 1998 YO11

Discovered 1990 Feb. 28 by S. Ueda and H. Kaneda at Kushiro.
Id. B. G. Marsden (MPC 33478)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 37.32677 (2000.0) P Q
n 0.21852463 ω 270.46466 −0.92440422 −0.36398855
a 2.7298312 Ω 248.19350 +0.38015033 −0.85494143
e 0.2185922 i 7.05107 +0.03102540 −0.36957744
P 4.51 H 13.3 G 0.15 U 2
Residuals in seconds of arc
1990 02 27 657 1.1− 1.7− 1998 11 25 704 1.0+ 1.6− 1999 02 16 704 0.8+ 0.3+
1990 02 27 657 (0.4− 4.0−) 1998 11 25 704 0.4+ 0.5+ 1999 02 16 704 1.0+ 1.3+
1990 02 28 399 (5.4+ 1.0+) 1998 12 23 704 0.1− 0.4+ 1999 02 16 704 (2.5+ 0.1+)
1990 02 28 399 (3.6+ 2.0−) 1998 12 23 704 0.6− 1.7+ 1999 03 22 704 0.2+ 0.1−
1990 03 02 657 0.9− 0.0 1998 12 23 704 0.5− 0.1+ 1999 03 22 704 0.4+ 0.9+
1990 03 02 657 0.3+ 1.6− 1998 12 23 704 1.5+ 0.8− 1999 03 22 704 (3.0+ 1.4+)
1990 03 02 399 0.2− 0.8+ 1998 12 24 046 0.3− 0.2+ 1999 03 22 704 1.3− 1.7+
1990 03 02 399 (0.3− 2.8+) 1998 12 24 557 0.0 0.2− 1999 03 22 704 (2.6− 0.3−)
1990 03 02 399 1.0+ 0.4− 1998 12 24 046 0.0 0.2+ 1999 05 07 704 1.3− 0.3−
1990 03 20 095 (3.2− 2.6−) 1998 12 24 046 0.3− 0.1+ 1999 05 07 704 0.7− 0.1+
1990 03 20 095 (2.8− 3.4−) 1998 12 24 557 0.1− 0.2− 1999 05 07 704 0.8+ 0.5+
1993 08 18 691 0.3− 0.4− 1998 12 24 046 0.2− 0.1+ 1999 05 07 704 0.9− 0.3+
1993 08 18 691 0.6− 0.5− 1998 12 24 046 0.1− 0.2+ 1999 05 07 704 1.2+ 0.7+
1993 08 18 691 0.6− 0.1− 1998 12 24 557 0.1− 0.1− 1999 05 15 704 0.9− 0.6−
1997 11 23 691 0.0 0.4− 1998 12 24 046 0.1− 0.3+ 1999 05 15 704 1.7− 1.6+
1997 11 23 691 0.0 0.3− 1998 12 29 046 0.4− 0.3− 1999 05 15 704 0.5− 0.9−
1997 11 23 691 0.0 0.3− 1998 12 29 046 0.5+ 0.5− 1999 05 15 704 0.9− 0.4−
1997 12 06 691 0.1+ 0.1+ 1998 12 29 046 0.1+ 0.5− 1999 06 08 704 0.3+ 0.4−
1997 12 06 691 0.0 0.1− 1998 12 29 046 0.1− 0.7− 1999 06 08 704 0.4+ 0.1−
1997 12 06 691 0.3− 0.1+ 1998 12 29 046 0.0 0.5− 1999 06 08 704 0.3+ 0.9−

1997 12 24 327 0.0 0.4− 1998 12 29 557 0.3− 0.3− 1999 06 08 704 0.2+ 0.3−
1997 12 24 327 0.6+ 0.2+ 1998 12 29 557 0.1− 0.3− 1999 06 08 704 0.1+ 1.5−
1997 12 24 327 1.0+ 0.5− 1998 12 29 557 0.3− 0.3− 1999 06 08 704 0.3+ 0.5−
1998 10 29 699 0.5− 1.1+ 1998 12 29 557 0.2− 0.3− 1999 06 08 704 0.1− 1.6−
1998 10 29 699 0.2− 1.0− 1999 02 12 704 0.2− 0.3+ 1999 06 08 704 0.4+ 0.1+
1998 10 29 699 0.1+ 0.3+ 1999 02 12 704 0.7+ 1.2+ 1999 06 08 704 0.4− 1.5−
1998 11 25 704 0.8+ 0.4+ 1999 02 12 704 0.6− 0.0 1999 06 08 704 0.8+ 1.5+
1998 11 25 704 0.7+ 0.4− 1999 02 12 704 (2.6− 0.9+)
1998 11 25 704 0.6+ 0.5+ 1999 02 16 704 1.1+ 0.1+

(11045)∗ 1990 HH1 = 1995 SM2

Discovered 1990 Apr. 26 by E. F. Helin at Palomar.
Id. T. Urata (MPC 25729)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 15.16564 (2000.0) P Q
n 0.22783622 ω 112.11084 +0.07885183 +0.99455181
a 2.6549369 Ω 162.00616 −0.97651714 +0.09081563
e 0.1751527 i 12.75142 −0.20049107 −0.05117827
P 4.33 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1990 04 26 675 0.6+ 0.2+ 1995 09 28 327 0.4+ 0.3− 1998 03 04 704 0.7+ 0.5−
1990 04 26 675 0.1− 1.7+ 1995 09 29 327 0.4− 0.6− 1998 03 04 704 0.3+ 0.3−
1990 04 27 675 0.2− 0.4− 1995 09 29 327 0.1+ 0.3− 1999 06 14 704 0.8+ 0.7+
1990 04 27 675 1.4+ 0.6+ 1995 09 29 327 0.5+ 0.2− 1999 06 14 704 0.5− 0.7+
1990 05 21 675 1.0− 1.7− 1995 10 25 608 0.5+ 0.7+ 1999 06 14 704 1.6− 0.2+
1990 05 21 675 (0.3+ 3.1−) 1995 10 25 608 0.4+ 0.0 1999 06 14 704 0.1− 0.8+
1990 05 23 675 0.8− 1.1− 1995 10 26 801 0.3− 1.2− 1999 06 14 704 0.6− 0.5+
1990 05 23 675 0.4− 1.6− 1995 10 27 801 0.3+ 0.3− 1999 07 11 145 0.1+ 0.1−
1994 04 03 691 0.1− 0.3− 1995 10 27 801 (0.5+ 2.1−) 1999 07 11 145 0.8+ 0.0
1994 04 03 691 0.4+ 0.1− 1995 11 01 608 0.9+ 0.1+ 1999 07 11 145 0.2+ 0.1+
1994 04 03 691 0.0 0.4− 1995 11 01 608 0.4+ 0.1− 1999 07 11 145 1.0− 0.3+
1995 07 26 691 0.2− 0.2− 1995 11 06 608 0.3− 0.6+ 1999 07 13 704 1.3+ 0.2+
1995 07 26 691 0.6− 0.1− 1995 11 06 608 0.5− 0.5+ 1999 07 13 704 0.5+ 0.7+
1995 07 26 691 0.2− 0.4− 1998 03 03 704 0.6− 1.0− 1999 07 13 704 0.8− 0.6+
1995 09 17 905 0.5− 0.6− 1998 03 03 704 0.0 0.1− 1999 07 13 704 0.1− 0.5+
1995 09 17 905 0.5− 0.0 1998 03 03 704 0.6+ 0.1− 1999 07 13 704 0.1− 0.6+
1995 09 17 905 0.0 0.2− 1998 03 03 704 0.7− 0.3+ 1999 07 22 704 0.1+ 0.5−
1995 09 24 905 0.0 0.3+ 1998 03 03 704 0.3− 0.3− 1999 07 22 704 0.2+ 0.8−
1995 09 24 905 0.5+ 0.2+ 1998 03 04 704 0.0 0.4+ 1999 07 22 704 0.3+ 0.9−
1995 09 28 327 0.2− 0.6− 1998 03 04 704 0.4− 0.4+ 1999 07 22 704 0.3+ 0.5−
1995 09 28 327 0.3+ 0.6− 1998 03 04 704 0.1− 0.1− 1999 07 22 704 0.7+ 0.9−

(11046)∗ 1990 OE4 = 1981 TG3 = 1981 UU19

Discovered 1990 July 30 by H. E. Holt at Palomar.
Id. G. V. Williams (MPC 18295), N. S. Chernykh (d, ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 340.47147 (2000.0) P Q
n 0.21328392 ω 113.82368 +0.81316218 +0.57828763
a 2.7743674 Ω 210.96647 −0.56970462 +0.76759988
e 0.3026413 i 7.36517 −0.11918021 +0.27635818
P 4.62 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1953 09 06 675 0.4− 0.5− 1998 03 03 704 (2.6− 2.2−) 1999 06 14 704 0.5− 0.5−
1953 09 06 675 0.3+ 0.6+ 1998 03 03 704 (1.9− 2.2−) 1999 07 03 716 0.7+ 1.1+
1981 10 06 095 1.5− 1.1+ 1998 03 03 704 (7.6− 1.6−) 1999 07 03 716 1.2+ 0.4+
1981 10 27 095 (3.2+ 3.8+) 1998 03 29 704 (0.4− 2.5−) 1999 07 05 716 1.6+ 0.8−
1990 07 26 675 0.4− 1.3− 1998 03 29 704 0.4− 1.3− 1999 07 05 716 0.8+ 0.8+
1990 07 26 675 0.7+ 0.6− 1998 03 29 704 0.1− 1.9− 1999 07 13 704 0.2+ 0.0
1990 07 28 675 0.4− 0.2− 1998 03 29 704 0.1− 1.8− 1999 07 13 704 0.4− 0.1+
1990 07 28 675 0.2− 0.6− 1999 06 09 704 0.3+ 0.3+ 1999 07 13 704 0.4− 0.2+
1990 07 30 675 0.4− 1.5− 1999 06 09 704 0.6+ 0.0 1999 07 13 704 0.5− 0.2−
1990 07 30 675 0.4− 0.3− 1999 06 09 704 0.1− 0.3+ 1999 07 13 704 0.6− 0.1−
1990 08 29 095 1.3+ 0.6+ 1999 06 09 704 0.1+ 0.4+ 1999 07 19 704 0.8− 0.9+
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1990 09 15 675 0.0 0.0 1999 06 09 704 0.6− 0.3+ 1999 07 19 704 0.5− 1.0+
1990 09 15 675 0.2+ 0.5− 1999 06 14 704 0.6− 0.0 1999 07 19 704 0.3− 0.5+
1990 09 20 675 1.8+ 0.6− 1999 06 14 704 0.5− 0.3− 1999 07 19 704 0.0 0.3+
1990 09 20 675 1.2+ 1.0− 1999 06 14 704 1.0− 0.7− 1999 07 19 704 0.0 0.0
1998 03 03 704 (3.1− 0.7−) 1999 06 14 704 0.3− 0.4−

(11047)∗ 1990 QL1 = 1999 GC7

Discovered 1990 Aug. 22 by H. E. Holt at Palomar.
Id. G. V. Williams (MPC 34490)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 176.19424 (2000.0) P Q
n 0.17697056 ω 241.68001 +0.71821397 −0.69373206
a 3.1419700 Ω 162.06714 +0.68384653 +0.68942440
e 0.2171113 i 10.08068 +0.12854031 +0.20839822
P 5.57 H 13.2 G 0.15 U 1
Residuals in seconds of arc
1990 08 16 809 0.9− 1.5+ 1990 09 15 809 0.3+ 0.3− 1997 12 05 691 0.4− 0.0
1990 08 16 809 0.9− 0.5+ 1990 09 15 809 1.0+ 0.4− 1998 01 24 566 0.5− 0.8−
1990 08 16 809 1.6− 0.3+ 1990 09 16 809 0.0 0.9+ 1998 01 24 566 0.2− 0.9−
1990 08 20 809 (1.5− 2.1+) 1990 09 16 809 0.2+ 1.0+ 1998 01 24 566 0.2− 0.9−
1990 08 20 809 (1.6− 3.1+) 1990 09 16 809 0.3+ 0.5+ 1998 02 25 566 0.4+ 0.7+
1990 08 20 809 1.8− 1.7+ 1990 09 19 675 0.3− 1.9− 1998 02 25 566 0.2+ 0.6+
1990 08 22 675 0.7+ 0.5− 1990 09 19 675 (0.5− 2.7−) 1998 02 25 566 0.1+ 0.9+
1990 08 22 675 0.1− 1.1− 1990 09 23 809 0.5+ 0.6− 1999 04 12 704 0.8+ 0.3+
1990 08 23 675 1.6− 0.8− 1990 09 23 809 1.0+ 0.3− 1999 04 12 704 0.5− 0.6−
1990 08 23 675 (0.9− 2.7−) 1990 09 23 809 1.4+ 0.3− 1999 04 12 704 0.2− 0.7+
1990 08 26 809 0.1− 1.0+ 1990 09 24 809 0.3− 0.0 1999 04 12 704 1.3+ 0.7−
1990 08 26 809 0.3+ 1.0+ 1990 09 24 809 0.1− 0.1+ 1999 04 13 120 0.6+ 1.0+
1990 08 26 809 0.1+ 0.1+ 1990 09 24 809 0.2+ 0.5+ 1999 04 13 120 0.5− 0.8−
1990 08 27 675 (0.2+ 2.9−) 1993 03 18 809 0.8+ 1.6− 1999 04 13 120 0.9− 0.1−
1990 08 27 675 0.4− 0.7− 1993 03 23 809 0.7+ 0.5+ 1999 04 16 704 0.4+ 0.8−
1990 08 28 675 0.4+ 1.5− 1993 04 16 413 (3.6− 5.9+) 1999 04 16 704 1.3+ 0.9+
1990 08 28 675 1.3+ 0.9− 1996 11 01 327 0.4+ 0.2− 1999 04 16 704 (3.1− 0.2−)
1990 09 14 809 0.3− 0.2+ 1996 11 01 327 0.4+ 0.2− 1999 04 19 120 1.6− 1.0+
1990 09 14 809 0.2+ 0.0 1996 11 01 327 0.2+ 0.7− 1999 04 19 120 0.5+ 0.5−
1990 09 14 809 0.6+ 0.0 1997 02 20 599 0.2− 0.1+ 1999 04 19 120 0.1+ 0.3+
1990 09 14 675 (0.4− 2.1−) 1997 02 20 599 0.0 0.9+ 1999 05 17 704 1.5− 0.3−
1990 09 14 675 0.7− 1.3− 1997 12 05 691 1.3− 0.1− 1999 05 17 704 0.2− 1.8−
1990 09 15 809 0.1− 0.5− 1997 12 05 691 0.4− 0.2− 1999 05 17 704 0.4− 0.8−

(11048)∗ 1990 QZ5 = 1998 EO5

Discovered 1990 Aug. 29 by H. E. Holt at Palomar.
Id. G. V. Williams (MPC 31378)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 254.08125 (2000.0) P Q
n 0.20408063 ω 246.12683 +0.68652012 −0.72300772
a 2.8571620 Ω 159.88324 +0.72160370 +0.66444381
e 0.1581160 i 12.96027 +0.08932091 +0.18914084
P 4.83 H 12.9 G 0.15 U 2
Residuals in seconds of arc
1988 03 18 675 0.5− 0.1− 1990 09 18 675 0.4+ 0.5− 1998 04 24 566 0.4+ 0.9+
1988 03 18 675 0.6− 0.7− 1990 09 18 675 0.4− 1.2− 1998 04 24 566 0.6+ 0.5+
1990 08 22 675 (4.1− 6.1+) 1990 09 26 809 0.4+ 1.2+ 1998 04 24 566 0.6+ 0.5+
1990 08 22 675 (0.7− 2.6−) 1990 09 26 809 0.1− 0.8+ 1998 05 16 704 0.8+ 1.0−
1990 08 26 809 0.9− 0.5− 1990 09 26 809 0.6− 0.4+ 1998 05 16 704 0.9+ 0.8+
1990 08 26 809 0.7+ 0.5+ 1990 09 27 809 0.4+ 1.5+ 1998 05 16 704 1.0− 0.4+
1990 08 26 809 0.7+ 0.0 1990 09 27 809 0.6+ 1.8+ 1998 05 16 704 0.2− 1.3−
1990 08 29 675 0.2+ 1.4− 1990 09 27 809 0.9+ 1.6+ 1998 05 16 704 0.2− 1.7−
1990 08 29 675 0.1+ 1.2− 1990 09 28 809 0.3+ 0.7+ 1998 05 23 699 0.2+ 0.1+
1990 09 10 809 0.2− 0.0 1990 09 28 809 0.5+ 0.4+ 1998 05 23 699 0.2− 0.7+
1990 09 10 809 0.2+ 0.3− 1990 09 28 809 0.5+ 0.4+ 1998 05 23 699 0.4− 0.6+
1990 09 10 809 0.5+ 0.1− 1998 03 01 691 0.1+ 0.2+ 1998 05 24 699 0.1− 1.7+
1990 09 11 809 0.4+ 0.2+ 1998 03 01 691 0.1+ 0.1+ 1998 05 24 699 0.6+ 0.9+

1990 09 11 809 0.8+ 0.0 1998 03 01 691 0.2+ 0.1+ 1998 05 24 699 0.3+ 1.2+
1990 09 11 809 1.3+ 0.1+ 1998 03 04 691 0.6− 0.2− 1998 05 28 704 1.3+ 0.9+
1990 09 12 809 0.8− 1.3+ 1998 03 04 691 0.7− 0.3− 1998 05 28 704 0.9− 1.0−
1990 09 12 809 0.6− 1.3+ 1998 03 04 691 0.7− 0.3− 1998 05 28 704 0.8+ 0.6+
1990 09 12 809 0.3− 1.4+ 1998 03 05 691 0.9− 0.2− 1998 05 28 704 0.6+ 1.0+
1990 09 12 809 1.0− 0.7− 1998 03 05 691 0.6− 0.2− 1998 05 28 704 0.1− 1.4+
1990 09 13 809 0.9− 0.5− 1998 03 05 691 0.9− 0.3− 1999 06 14 704 0.6− 0.1+
1990 09 13 809 0.6− 0.4− 1998 03 24 704 0.0 1.4− 1999 06 14 704 0.1+ 0.1−
1990 09 13 675 0.2+ 0.5− 1998 03 24 704 0.1+ 0.6− 1999 06 14 704 0.3− 0.4−
1990 09 13 675 1.6− 0.6+ 1998 03 24 704 0.4− 1.3− 1999 06 14 704 0.2− 0.5−
1990 09 13 809 0.2+ 0.7+ 1998 03 24 704 0.3− 1.2− 1999 06 14 704 0.6− 0.6−
1990 09 14 809 0.4+ 0.6+ 1998 03 24 704 1.1− 1.6− 1999 07 13 704 0.1− 0.2−
1990 09 14 809 0.6+ 0.7+ 1998 04 23 704 0.9+ 0.2+ 1999 07 13 704 0.1+ 0.8−
1990 09 15 809 0.6− 0.8− 1998 04 23 704 (0.5− 3.1+) 1999 07 13 704 0.4− 0.8−
1990 09 15 809 0.1− 0.9− 1998 04 23 704 0.1+ 1.3+ 1999 07 13 704 0.1+ 0.6−
1990 09 15 809 0.0 0.9− 1998 04 23 704 1.3+ 0.4− 1999 07 13 704 0.3+ 0.8−
1990 09 16 809 0.6− 0.4− 1998 04 24 704 0.7+ 0.6+ 1999 07 22 704 0.4− 0.2−
1990 09 16 809 0.4− 0.8− 1998 04 24 704 (1.7+ 3.2−) 1999 07 22 704 0.3+ 0.2+
1990 09 16 809 0.4− 1.3− 1998 04 24 704 1.1− 1.3+ 1999 07 22 704 0.0 0.4+
1990 09 16 675 (0.1− 2.7−) 1998 04 24 704 0.9+ 1.1+
1990 09 16 675 (0.3− 2.1−) 1998 04 24 704 1.4+ 1.3+

(11049)∗ 1990 RK2 = 1993 PN6

Discovered 1990 Sept. 14 by H. E. Holt at Palomar.
Id. B. G. Marsden (MPC 22592)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 326.79870 (2000.0) P Q
n 0.31718966 ω 162.46157 +0.93574989 +0.35265727
a 2.1293973 Ω 176.88581 −0.32829732 +0.87339371
e 0.0686274 i 2.35922 −0.12881390 +0.33588134
P 3.11 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1990 09 14 675 0.8+ 0.1+ 1996 09 30 046 0.6− 0.3+ 1999 07 13 106 1.0− 0.6−
1990 09 14 675 0.9+ 0.4− 1998 01 26 566 0.2+ 0.3− 1999 07 14 704 1.1+ 0.3−
1990 09 15 675 0.9+ 0.0 1998 01 26 566 0.6+ 0.2− 1999 07 14 704 0.4+ 0.0
1990 09 18 675 1.1+ 0.3− 1998 01 26 566 0.2+ 0.3− 1999 07 14 704 0.1+ 0.4−
1990 09 18 675 0.5+ 1.1− 1998 02 06 688 0.2− 0.0 1999 07 14 704 0.2+ 0.4−
1990 10 22 675 1.5− 0.1+ 1998 02 06 688 0.2+ 0.2− 1999 07 14 704 0.7+ 0.4−
1990 10 22 675 0.9− 0.0 1998 02 06 688 0.1− 0.2− 1999 07 16 704 0.3+ 0.2−
1992 03 01 809 0.5− 0.1+ 1998 03 31 910 0.8− 0.5− 1999 07 16 704 0.3+ 0.5+
1992 03 06 809 0.4+ 0.5+ 1998 03 31 910 0.5− 0.5− 1999 07 16 704 0.4− 0.8+
1992 04 07 809 0.2− 1.2− 1998 03 31 910 0.7− 0.2+ 1999 07 16 704 0.4− 0.3+
1993 08 15 010 (3.3− 1.1−) 1999 06 15 704 0.0 0.6+ 1999 07 16 704 0.5− 0.2+
1993 08 15 010 (2.9− 0.1+) 1999 06 15 704 0.5+ 0.4+ 1999 07 18 106 0.7− 0.6−
1993 08 15 010 1.8− 0.2+ 1999 06 15 704 0.3+ 0.4+ 1999 07 18 106 0.9+ 0.7−
1993 08 17 010 (2.2− 1.5−) 1999 06 15 704 0.4− 0.4+ 1999 07 18 106 0.4− 0.6−
1996 09 30 046 0.1− 0.3+ 1999 06 15 704 0.1− 0.3+
1996 09 30 046 0.1− 0.3+ 1999 07 13 106 0.0 0.8−

(11050)∗ 1990 TE7 = 1980 WC5

Discovered 1990 Oct. 13 by F. Börngen and L. D. Schmadel at Tautenburg.
Id. E. Bowell (MPC 18823)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 271.96347 (2000.0) P Q
n 0.19234046 ω 167.00759 +0.94746019 −0.30911130
a 2.9722748 Ω 211.38249 +0.27753382 +0.92227912
e 0.0929982 i 9.09061 +0.15904142 +0.23205911
P 5.12 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1954 09 06 675 0.5− 0.2+ 1998 03 22 704 (3.4− 2.8−) 1998 05 01 566 0.3− 0.3−
1980 11 29 675 0.2+ 1.0+ 1998 03 28 704 0.5+ 0.5+ 1998 05 01 566 0.0 0.0
1980 12 01 675 (0.1+ 2.6+) 1998 03 28 704 0.0 0.3+ 1999 06 09 704 0.0 0.5+
1983 05 08 413 1.6− 0.5+ 1998 03 28 704 0.5− 1.5− 1999 06 09 704 0.6+ 0.2−
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1983 05 08 413 0.5+ 0.2− 1998 03 28 704 0.4− 0.9− 1999 06 09 704 0.1+ 0.3+
1983 05 12 413 0.9− 1.0+ 1998 03 29 704 0.3+ 0.1− 1999 06 09 704 0.7+ 0.3−
1983 05 12 413 1.2+ 0.2− 1998 03 29 704 0.5− 0.6− 1999 06 09 704 0.0 0.7−
1984 08 23 413 1.2− 1.0− 1998 03 29 704 0.1− 0.2+ 1999 06 14 704 0.5+ 0.5+
1984 08 23 413 2.3+ 1.1+ 1998 03 29 704 0.3+ 0.5− 1999 06 14 704 0.2+ 0.0
1990 10 13 033 0.2+ 0.3− 1998 03 29 704 0.3− 0.8− 1999 06 14 704 0.4− 0.6−
1990 10 13 033 1.6+ 0.6− 1998 04 01 704 0.3− 0.3− 1999 06 14 704 1.5+ 0.3−
1990 10 14 033 0.9+ 0.2− 1998 04 01 704 0.5+ 0.3− 1999 07 13 704 0.1− 1.6−
1990 10 18 033 0.2− 0.4− 1998 04 01 704 1.3− 0.1+ 1999 07 13 704 0.1+ 0.5+
1995 10 24 691 0.0 0.1− 1998 04 01 704 1.4− 0.7− 1999 07 13 704 0.7+ 0.5−
1995 10 24 691 0.1− 0.1− 1998 04 01 704 0.5+ 0.3+ 1999 07 13 704 0.2− 0.4+
1995 10 24 691 0.3− 0.7− 1998 04 04 699 0.6− 0.7+ 1999 07 17 113 1.0− 0.3−
1995 10 28 691 0.5− 0.6− 1998 04 04 699 0.4− 0.1+ 1999 07 17 113 0.7+ 0.6+
1995 10 28 691 0.6− 0.6− 1998 04 04 699 0.6+ 0.6− 1999 07 19 704 0.3− 0.2+
1995 10 28 691 0.7− 0.4− 1998 04 20 704 0.5+ 1.8+ 1999 07 19 704 0.1+ 0.3+
1998 03 22 704 0.5− 0.9− 1998 04 20 704 1.7+ 1.0− 1999 07 19 704 0.8− 0.1+
1998 03 22 704 0.2− 0.4+ 1998 04 20 704 1.4+ 1.3+ 1999 07 19 704 0.7− 0.2+
1998 03 22 704 0.5+ 0.1− 1998 04 20 704 (2.8− 2.1+) 1999 07 19 704 1.3− 0.4+
1998 03 22 704 0.1+ 0.5− 1998 05 01 566 0.8− 0.3−

(11051)∗ 1990 VH12 = 1990 WV9 = 1979 UT3 = 1998 FK68

Discovered 1990 Nov. 15 by E. W. Elst at the European Southern
Observatory.
Id. S. Nakano (d, MPC 20779), G. V. Williams (MPC 31530)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 277.33486 (2000.0) P Q
n 0.18663155 ω 172.33440 +0.97692611 −0.20622288
a 3.0325829 Ω 199.83267 +0.18623579 +0.94988783
e 0.0587083 i 9.42617 +0.10455430 +0.23491537
P 5.28 H 13.3 G 0.15 U 1
Residuals in seconds of arc
1979 10 16 095 0.7− 1.6+ 1998 03 25 704 0.3− 0.2+ 1998 04 20 704 0.6+ 0.6+
1990 11 11 372 0.0 0.5− 1998 03 25 704 1.8+ 0.8− 1998 04 20 704 1.7− 1.6+
1990 11 11 372 0.1+ 2.0− 1998 03 25 704 0.9− 0.4− 1998 04 22 704 0.4+ 0.3−
1990 11 15 809 0.5+ 0.2− 1998 03 25 704 0.1− 0.4− 1998 04 22 704 0.8+ 0.0
1990 11 15 809 0.5+ 0.4− 1998 03 26 566 1.1− 0.4− 1998 04 22 704 1.6+ 0.8−
1990 11 15 809 (1.7− 2.2−) 1998 03 26 566 0.4− 0.4− 1998 04 22 704 1.0+ 0.3+
1990 11 21 809 0.8+ 0.3− 1998 03 26 566 0.3− 0.7− 1998 04 22 704 1.5− 1.5−
1990 11 21 809 0.4+ 0.0 1998 03 28 704 0.2− 0.7+ 1998 05 16 704 0.5+ 0.1+
1990 11 21 809 1.0− 0.1− 1998 03 28 704 0.1+ 0.5+ 1998 05 16 704 0.8+ 0.3+
1995 11 15 691 0.3− 0.1− 1998 03 28 704 0.2+ 0.2− 1998 05 16 704 0.7− 0.4+
1995 11 15 691 0.2− 0.3− 1998 03 28 704 0.6+ 0.5− 1998 05 16 704 0.9− 0.6+
1995 11 15 691 0.1− 0.3− 1998 03 28 704 0.6− 0.3+ 1998 05 16 704 0.0 0.7+
1995 11 27 691 0.1+ 0.7− 1998 03 29 704 0.5+ 0.3+ 1999 06 14 704 0.5− 0.8+
1995 11 27 691 0.3− 0.6− 1998 03 29 704 0.4+ 0.1− 1999 06 14 704 0.7+ 0.1−
1995 11 27 691 0.1+ 0.4− 1998 03 29 704 0.4− 0.5− 1999 06 14 704 0.2+ 0.0
1998 03 20 704 0.8+ 0.7− 1998 03 29 704 0.3− 0.4+ 1999 06 14 704 0.2+ 0.8+
1998 03 20 704 0.4− 0.6+ 1998 03 29 704 0.8− 0.4− 1999 06 14 704 0.4+ 0.4+
1998 03 20 704 0.2− 0.1+ 1998 04 01 704 0.2− 0.5+ 1999 07 13 704 0.2+ 0.4−
1998 03 20 704 1.3− 0.5+ 1998 04 01 704 0.2+ 0.4+ 1999 07 13 704 0.3+ 0.9−
1998 03 20 704 (6.7− 1.0−) 1998 04 01 704 0.3+ 0.5+ 1999 07 13 704 0.1− 1.1−
1998 03 22 704 0.3+ 0.3− 1998 04 01 704 0.3− 0.4+ 1999 07 13 704 1.0− 0.1−
1998 03 22 704 0.2+ 0.4− 1998 04 01 704 0.1+ 0.0 1999 07 13 704 0.1+ 0.8−
1998 03 22 704 0.3− 0.4− 1998 04 18 704 (6.1− 2.7−) 1999 07 19 704 0.3− 0.5−
1998 03 22 704 0.1− 0.2− 1998 04 18 704 0.0 0.5− 1999 07 19 704 0.6+ 0.3+
1998 03 22 704 1.4− 0.5− 1998 04 18 704 0.1+ 1.8− 1999 07 19 704 0.4+ 1.2−
1998 03 24 699 0.3+ 0.5− 1998 04 18 704 1.2+ 1.4− 1999 07 19 704 0.2− 0.2+
1998 03 24 699 0.8+ 0.2+ 1998 04 20 704 0.9− 0.3− 1999 07 19 704 0.1− 0.7−
1998 03 24 699 0.3− 1.0+ 1998 04 20 704 0.6+ 1.3+
1998 03 25 704 0.6+ 0.6− 1998 04 20 704 0.0 0.5+

(11052)∗ 1990 WM = 1982 BV6 = 1998 DY2

Discovered 1990 Nov. 20 by R. H. McNaught at Siding Spring.
Id. G. V. Williams (MPC 31380)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 16.04728 (2000.0) P Q
n 0.18963547 ω 159.95213 −0.19185628 +0.95865594
a 3.0004726 Ω 98.53428 −0.92693292 −0.10663832
e 0.0772976 i 12.27005 −0.32246943 −0.26383150
P 5.20 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1982 01 26 381 0.2− 0.4+ 1998 04 02 704 0.6+ 0.2− 1999 06 15 704 0.4+ 0.9−
1982 01 26 381 0.2+ 0.4− 1998 04 02 704 1.5+ 0.4− 1999 06 15 704 0.1+ 1.3−
1990 10 18 808 1.7− 0.9+ 1998 04 02 704 0.1+ 0.2− 1999 06 15 704 0.2+ 0.2−
1990 10 18 808 (2.1− 1.9+) 1998 04 02 704 0.7+ 0.2− 1999 06 15 704 0.5+ 0.2+
1990 11 20 413 (2.4+ 1.4+) 1998 04 02 704 0.4+ 0.1+ 1999 07 08 716 0.2− 0.4+
1990 11 23 413 1.0+ 0.4− 1998 04 03 704 0.6+ 0.4+ 1999 07 08 716 0.0 1.2−
1990 11 26 413 1.0+ 1.1− 1998 04 03 704 0.6+ 0.2+ 1999 07 14 704 0.2− 0.5−
1998 02 17 327 0.0 0.2− 1998 04 03 704 1.4− 1.3+ 1999 07 14 704 0.0 0.7+
1998 02 17 327 0.4− 0.2− 1998 04 03 704 0.7+ 0.6+ 1999 07 14 704 0.1− 0.1+
1998 02 17 327 0.2− 0.0 1998 04 03 704 0.5+ 0.1+ 1999 07 14 704 0.2+ 0.7+
1998 02 21 327 0.4− 0.4− 1999 06 09 704 0.3+ 0.3+ 1999 07 16 704 (3.0− 0.7−)
1998 02 21 327 0.4− 0.3− 1999 06 09 704 0.6+ 0.1+ 1999 07 16 704 0.4− 0.3+
1998 02 21 327 0.4− 0.2− 1999 06 09 704 0.0 0.5+ 1999 07 16 704 0.4− 0.1−
1998 02 24 566 1.0− 0.1− 1999 06 09 704 0.2− 0.1+ 1999 07 16 704 0.5− 0.1+
1998 02 24 566 0.7− 0.3− 1999 06 09 704 0.3− 0.4+ 1999 07 16 704 1.0− 0.7−
1998 02 24 566 0.9− 0.3− 1999 06 15 704 0.5+ 0.3+

(11053)∗ 1991 CQ6 = 1969 TW4 = 1971 DC2 = 1979 UU4 = 1979 WF6

= 1989 RQ2 = 1992 JL3 = 1995 AQ = 1998 QS17

Discovered 1991 Feb. 3 by S. Ueda and H. Kaneda at Kushiro.
Id. S. Nakano (MPC 34835)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 27.17298 (2000.0) P Q
n 0.20087214 ω 193.56086 +0.94650625 −0.32267197
a 2.8875061 Ω 185.26652 +0.29897779 +0.88037252
e 0.0859754 i 1.84355 +0.12140101 +0.34760181
P 4.91 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1969 10 14 095 0.9+ 0.1+ 1992 05 11 809 (4.8− 2.9−) 1998 08 17 704 0.5+ 0.5+
1971 02 20 095 1.9− 0.4− 1992 05 11 809 0.9− 1.6− 1998 08 17 704 0.2− 1.2−
1979 10 17 095 (1.5− 4.2−) 1992 05 11 809 0.6− 1.7− 1998 08 17 704 0.1+ 0.4+
1979 11 17 095 0.3− 2.0− 1992 05 11 809 0.3− 1.9− 1998 08 17 704 0.5+ 0.1+
1989 09 07 033 0.3+ 0.4+ 1992 05 13 809 1.5+ 0.9− 1998 08 17 704 1.1+ 0.1+
1989 09 08 033 0.9+ 1.1+ 1992 05 13 809 0.9+ 0.9− 1998 08 23 699 0.3+ 0.3+
1989 09 08 033 0.2+ 1.2+ 1992 05 13 809 1.1+ 0.8− 1998 08 23 704 0.1+ 0.2−
1991 02 03 399 0.9+ 1.3− 1995 01 02 905 1.0+ 1.0− 1998 08 23 704 0.2+ 1.0−
1991 02 03 399 0.0 0.2− 1995 01 02 905 0.5+ 1.5− 1998 08 23 699 0.1+ 0.2+
1991 02 04 399 1.8− 0.9+ 1995 01 05 905 0.3+ 1.1− 1998 08 23 704 1.8− 0.5+
1991 02 04 399 1.5− 0.8− 1995 01 05 905 0.1− 0.4− 1998 08 23 704 1.5+ 0.3−
1991 02 14 399 0.8+ 0.4− 1997 06 08 809 0.6− 1.3+ 1998 08 23 699 0.2− 0.2+
1991 02 14 399 0.3+ 0.4+ 1997 06 08 809 0.4− 1.0+ 1998 08 23 704 0.6− 1.3−
1991 02 20 511 (1.3+ 2.7+) 1997 06 08 809 0.5− 0.6+ 1998 11 06 699 0.3− 0.4−
1991 02 20 511 0.5+ 0.9+ 1998 07 15 691 0.6− 0.1− 1998 11 06 699 0.9− 0.9−
1992 05 11 809 (4.7− 2.9−) 1998 07 15 691 0.3− 0.4− 1998 11 06 699 0.1− 0.5−
1992 05 11 809 (5.2− 2.9−) 1998 07 15 691 0.4− 0.2−

(11054)∗ 1991 FA
Discovered 1991 Mar. 17 by Spacewatch at Kitt Peak.

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 57.18037 (2000.0) P Q
n 0.35418140 ω 91.75960 +0.32027939 −0.94713672
a 1.9784218 Ω 339.53003 +0.84638938 +0.29500841
e 0.4468490 i 3.08028 +0.42549515 +0.12610341
P 2.78 H 17.2 G 0.15 U 2
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Residuals in seconds of arc
1937 11 28 690 0.3+ 1.7− 1991 03 20 691 0.1− 0.8− 1994 05 02 413 0.1+ 0.4+
1937 11 28 690 1.3− 0.9+ 1991 03 20 691 0.2− 0.8− 1994 05 03 691 0.6− 0.8+
1937 12 01 690 0.9+ 0.6+ 1991 04 05 691 0.6+ 0.1+ 1994 05 03 691 0.3+ 0.9+
1952 02 01 675 0.4+ 0.1− 1991 04 05 691 0.4+ 0.0 1994 05 03 691 0.2− 0.0
1991 03 09 675 0.5− 1.4− 1991 04 05 691 0.9+ 0.3− 1994 05 04 691 0.1+ 0.4+
1991 03 09 675 0.4+ 0.1− 1991 04 18 691 0.2− 0.2− 1994 05 04 691 0.6− 0.4+
1991 03 17 691 0.2− 0.4− 1991 04 18 691 0.5− 0.6− 1994 05 04 691 0.3− 0.0
1991 03 17 691 0.3− 0.4− 1991 04 18 691 0.4− 0.4− 1998 08 02 360 0.1− 0.1+
1991 03 17 691 0.0 0.3− 1991 05 19 691 (1.1+ 2.9−) 1998 08 02 360 0.2+ 0.1−
1991 03 18 691 0.5− 0.7+ 1991 05 19 691 0.6− 0.1− 1998 08 02 360 0.0 0.6−
1991 03 18 691 0.3− 0.9+ 1991 05 19 691 0.3− 0.3+ 1998 09 18 711 0.4+ 0.6−
1991 03 18 691 (0.5+ 2.8+) 1994 03 20 413 0.2− 0.4− 1998 09 19 711 0.3+ 0.5−
1991 03 18 691 0.1− 0.7+ 1994 03 20 413 0.3+ 0.3− 1998 09 19 711 0.4+ 0.4−
1991 03 18 691 0.3+ 0.3+ 1994 03 22 413 0.5+ 0.2−
1991 03 18 691 0.1+ 0.4+ 1994 03 22 413 0.3+ 0.3−

(11055)∗ 1991 GT2 = 1976 JY2 = 1992 UF3

Discovered 1991 Apr. 8 by E. W. Elst at the European Southern Observatory.
Id. T. Kobayashi (MPC 23976)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 20.78746 (2000.0) P Q
n 0.26191174 ω 79.37156 +0.15206771 +0.98611359
a 2.4193539 Ω 199.75467 −0.96636153 +0.13416969
e 0.2249489 i 11.38995 −0.20741458 +0.09786972
P 3.76 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1976 05 03 095 0.1+ 1.1− 1992 10 25 675 0.6+ 0.3+ 1999 05 21 704 0.3+ 0.3−
1991 04 08 809 1.3+ 1.9+ 1992 10 26 400 0.2+ 1.5− 1999 05 21 704 0.1− 1.1−
1991 04 08 809 0.1− 0.8− 1992 10 26 400 0.1+ 0.7− 1999 05 21 704 0.0 0.1−
1991 04 08 809 1.0− 0.2+ 1992 10 28 399 (3.3− 0.7−) 1999 05 21 704 0.4+ 0.1−
1991 04 10 809 1.2+ 0.6+ 1992 10 28 399 (3.4− 1.7−) 1999 05 21 704 0.4− 0.3−
1991 04 10 809 0.5− 0.1− 1995 05 02 801 0.7− 0.7+ 1999 05 21 704 0.4+ 0.5+
1991 04 10 809 0.6− 0.7+ 1995 05 02 801 0.7− 0.5+ 1999 05 21 704 0.3− 0.2−
1991 04 15 675 0.8+ 0.8− 1995 05 04 801 0.7− 0.4+ 1999 05 21 704 0.8+ 0.8−
1991 04 15 675 0.2+ 0.5− 1995 05 04 801 0.8− 0.4+ 1999 05 21 704 0.4+ 0.3+
1991 04 19 809 0.7+ 0.4− 1995 05 27 801 0.3− 0.3+ 1999 07 12 704 0.3+ 0.8+
1991 04 19 809 0.4+ 0.1+ 1995 05 27 801 0.4− 0.2+ 1999 07 12 704 0.2− 0.8+
1991 04 19 809 0.4− 0.2+ 1995 05 31 801 0.3− 0.2+ 1999 07 12 704 0.4− 0.7+
1992 10 19 400 1.3− 0.6− 1995 05 31 801 0.2− 0.2+ 1999 07 12 704 0.6+ 0.6−
1992 10 19 400 0.3+ 0.4− 1995 06 25 801 0.5+ 0.8− 1999 07 12 704 0.8− 0.6+
1992 10 20 675 0.9− 1.0+ 1995 06 25 801 0.1+ 0.6− 1999 07 22 704 0.3+ 0.4+
1992 10 20 675 1.1− 0.8+ 1995 06 28 801 0.3+ 0.5− 1999 07 22 704 1.0+ 0.6+
1992 10 22 675 0.5− 1.3+ 1995 06 28 801 0.5+ 0.8− 1999 07 22 704 0.4+ 0.0
1992 10 22 399 (5.8− 0.0 ) 1999 05 20 704 0.7− 0.2+ 1999 07 22 704 0.1+ 0.1−
1992 10 22 399 (3.6− 1.2+) 1999 05 20 704 1.0− 0.3− 1999 07 22 704 0.4+ 0.1+
1992 10 25 675 1.1+ 0.1− 1999 05 21 704 0.1− 0.3−

(11056)∗ 1991 LE2 = 1992 WM1

Discovered 1991 June 6 by E. W. Elst at the European Southern Observatory.
Id. S. Nakano (MPC 21577)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 315.56325 (2000.0) P Q
n 0.25672917 ω 269.74461 +0.99179290 −0.00318313
a 2.4518049 Ω 90.43567 +0.05367260 +0.91770389
e 0.1617056 i 7.34357 −0.11604347 +0.39725236
P 3.84 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1988 10 07 675 0.4+ 0.3− 1992 11 17 400 (0.9+ 3.1−) 1999 06 15 704 0.3− 0.2+
1988 10 07 675 (2.2+ 2.3−) 1992 11 18 400 1.0− 1.9− 1999 06 15 704 0.4− 0.0
1988 11 04 327 0.3+ 0.5+ 1992 11 18 400 0.3+ 1.0− 1999 06 15 704 0.6− 0.5+
1988 11 04 327 0.8+ 0.8+ 1992 11 21 399 0.4− 1.2+ 1999 07 14 704 0.0 0.5−
1991 05 18 809 0.3+ 1.7+ 1992 11 21 399 1.9− 1.8+ 1999 07 14 704 0.2− 0.0

1991 05 18 809 (0.7− 2.7+) 1992 11 27 399 0.8+ 1.4+ 1999 07 14 704 0.1+ 0.2−
1991 05 18 809 0.4− 1.3+ 1992 11 27 399 (0.3+ 3.6+) 1999 07 14 704 0.0 0.2−
1991 06 06 809 0.1− 1.2− 1992 12 19 400 0.1− 1.2− 1999 07 14 704 0.4− 0.5+
1991 06 06 809 1.0− 1.6− 1992 12 19 400 0.2+ 0.4− 1999 07 16 704 0.3+ 0.1+
1991 06 06 809 (3.7− 1.1−) 1998 04 30 566 0.9+ 0.0 1999 07 16 704 0.1+ 0.5+
1991 06 06 809 0.2+ 0.1− 1998 04 30 566 0.5+ 0.1− 1999 07 16 704 0.1+ 0.0
1991 06 06 809 0.2− 0.4− 1998 04 30 566 0.6+ 0.1− 1999 07 16 704 0.8+ 0.8−
1991 06 06 809 0.9+ 0.2− 1999 05 23 699 0.3− 0.9− 1999 07 16 704 0.1+ 0.4+
1991 06 08 809 0.1+ 0.8+ 1999 05 23 699 0.1− 0.5+ 1999 07 16 704 0.7+ 0.1−
1991 06 08 809 1.6− 0.6+ 1999 05 23 699 (2.4− 1.2+) 1999 07 16 704 0.0 0.8+
1991 06 08 809 0.2+ 0.1+ 1999 06 15 704 0.5− 0.1− 1999 07 16 704 0.6+ 0.4−
1992 11 17 400 (2.5− 1.8−) 1999 06 15 704 0.3− 0.1+ 1999 07 16 704 0.3+ 0.0

(11057)∗ 1991 NL = 1987 QB11

Discovered 1991 July 8 by E. F. Helin at Palomar.
Id. G. V. Williams (MPC 31229)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 336.95874 (2000.0) P Q
n 0.24108379 ω 53.56345 +0.66140808 +0.70445256
a 2.5567644 Ω 259.98470 −0.74418904 +0.57364123
e 0.1928501 i 15.15580 −0.09339175 +0.41795015
P 4.09 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1987 08 28 095 2.1− 2.1+ 1996 12 17 566 0.5+ 0.4+ 1999 07 03 716 0.1− 0.8−
1991 07 08 675 1.6+ 0.0 1997 12 29 688 0.1− 0.2+ 1999 07 03 716 0.4− 2.8−
1991 07 08 675 1.7+ 0.1− 1997 12 29 688 0.2+ 0.4− 1999 07 05 716 0.2+ 1.8+
1991 07 10 675 0.9+ 0.5− 1998 01 08 688 0.4− 0.0 1999 07 05 716 0.5+ 0.5+
1991 07 10 675 1.2− 1.3− 1998 01 08 688 0.3− 0.1+ 1999 07 14 704 0.0 0.1+
1991 08 15 675 1.0+ 0.2− 1999 06 09 704 0.7+ 0.4+ 1999 07 14 704 0.0 0.7−
1991 08 15 675 0.1− 1.2− 1999 06 09 704 0.4+ 0.6+ 1999 07 14 704 0.7+ 0.2−
1991 08 16 675 0.3− 0.5− 1999 06 09 704 0.0 0.9+ 1999 07 14 704 1.1− 1.1+
1991 08 16 675 0.8− 1.1+ 1999 06 09 704 1.0− 2.0+ 1999 07 19 704 0.4+ 0.6−
1991 10 03 801 0.5+ 0.1+ 1999 06 09 704 1.5− 0.6+ 1999 07 19 704 0.7+ 0.2−
1991 10 03 801 0.1− 0.1+ 1999 06 15 704 0.1− 0.5+ 1999 07 19 704 0.3+ 0.6−
1991 10 10 801 0.8+ 0.6− 1999 06 15 704 0.0 0.2+ 1999 07 19 704 0.1+ 0.3−
1991 10 10 801 1.6− 0.2+ 1999 06 15 704 0.4− 0.1− 1999 07 19 704 0.2− 0.0
1996 12 17 566 0.1+ 0.7+ 1999 06 15 704 0.2+ 0.2+
1996 12 17 566 0.1− 0.5+ 1999 06 15 704 0.2− 0.2+

(11058)∗ 1991 PN10 = 1993 FP3

Discovered 1991 Aug. 7 by H. E. Holt at Palomar.
Id. G. V. Williams (MPC 22055)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 37.91918 (2000.0) P Q
n 0.36088533 ω 96.90194 −0.08549090 +0.99274235
a 1.9538440 Ω 167.23246 −0.99618044 −0.08365453
e 0.0697343 i 22.50265 −0.01777167 −0.08639762
P 2.73 H 14.1 G 0.15 U 1
Residuals in seconds of arc
1991 08 07 675 1.2+ 0.4− 1993 02 25 399 0.1− 1.5+ 1999 05 25 704 0.3+ 0.1−
1991 08 07 675 0.1− 1.4− 1993 02 25 399 0.9+ 1.5− 1999 07 02 127 0.7+ 0.1+
1991 08 07 675 0.1+ 0.7− 1993 03 12 399 0.1+ 0.5+ 1999 07 02 127 0.5+ 0.3+
1991 08 08 675 0.4+ 1.6− 1993 03 19 675 1.4− 1.5− 1999 07 05 718 1.4+ 0.5+
1991 08 10 675 0.1+ 0.2+ 1993 03 19 675 0.0 0.9− 1999 07 05 718 0.2+ 0.2+
1991 08 10 675 0.2− 0.5− 1993 03 22 675 0.8+ 1.4+ 1999 07 06 718 0.1− 0.1−
1991 09 04 675 1.1− 0.2− 1993 03 22 675 0.2− 0.1− 1999 07 10 718 0.1+ 0.2+
1991 09 04 675 0.4+ 1.5− 1996 04 13 596 0.5− 0.6+ 1999 07 10 628 0.0 0.7+
1991 09 06 413 0.5+ 0.2− 1996 04 13 596 0.8− 1.0+ 1999 07 10 628 0.5+ 0.6+
1991 09 06 413 0.6+ 1.9+ 1996 04 13 596 0.7− 1.0+ 1999 07 10 628 0.9− 1.3+
1991 09 07 675 0.4− 0.5+ 1996 04 18 801 0.1+ 0.2+ 1999 07 10 628 0.4+ 0.7+
1991 09 07 675 0.6− 1.3− 1996 04 18 801 0.0 0.0 1999 07 11 628 0.1+ 1.0+
1991 09 07 675 0.3− 1.7+ 1996 04 19 801 0.0 0.1+ 1999 07 12 718 1.2− 0.9−
1991 09 08 675 1.6+ 1.1− 1996 04 19 801 0.0 0.2− 1999 07 12 718 0.5+ 0.8−
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1991 09 09 691 0.6− 0.7+ 1996 05 13 693 0.3− 1.4− 1999 07 13 653 0.2+ 0.0
1991 09 09 675 0.5− 0.5− 1996 05 13 693 (1.2+ 3.0−) 1999 07 13 653 0.0 0.0
1991 09 09 691 0.6− 0.8+ 1996 05 15 801 0.3+ 0.9− 1999 07 14 653 0.1− 0.4+
1991 09 09 675 0.3− 0.9− 1996 05 15 801 0.4+ 0.8− 1999 07 14 653 0.1− 0.3−
1991 09 09 691 0.6− 0.7+ 1996 05 18 801 0.3+ 0.6− 1999 07 15 704 0.3+ 0.5+
1991 09 11 675 0.2+ 1.1− 1996 05 18 801 0.9+ 0.5− 1999 07 15 704 0.1+ 0.2+
1991 09 11 675 0.2− 0.9− 1996 06 04 689 0.4+ 0.2+ 1999 07 15 704 0.0 0.2+
1991 09 17 675 1.6+ 0.5+ 1999 05 25 704 0.5− 2.0− 1999 07 16 127 0.0 0.2−
1991 09 29 413 0.3+ 0.6+ 1999 05 25 704 0.8− 0.1− 1999 07 16 127 0.1− 0.1−
1991 09 29 413 0.9− 0.5+ 1999 05 25 704 0.5− 1.4− 1999 07 18 127 0.3− 0.8+
1991 09 30 413 0.5− 0.3+ 1999 05 25 704 0.6− 0.6+ 1999 07 18 127 0.5− 0.8+

(11059)∗ 1991 RS = 1954 RZ = 1987 SS27 = 1987 SV29 = 1998 EA8

Discovered 1991 Sept. 4 by E. F. Helin at Palomar.
Id. S. Nakano (MPC 32225)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 349.33892 (2000.0) P Q
n 0.23866128 ω 136.20397 +0.64813672 +0.76108617
a 2.5740367 Ω 174.02803 −0.74900174 +0.64323574
e 0.1949141 i 14.36886 −0.13753251 +0.08363992
P 4.13 H 13.5 G 0.15 U 2
Residuals in seconds of arc
1954 09 04 675 (1.0+ 3.4+) 1998 03 04 704 (3.2− 0.3−) 1999 06 16 127 0.2+ 0.5+
1954 09 04 675 0.1+ 0.6− 1998 03 04 704 (3.2− 1.2−) 1999 07 03 716 0.0 0.0
1987 09 24 095 1.8− 1.8+ 1998 03 05 327 0.6− 0.6+ 1999 07 03 716 1.0+ 0.5+
1987 09 27 095 (6.0− 7.1+) 1998 03 05 327 0.0 0.0 1999 07 05 716 (0.2+ 2.5+)
1991 09 04 675 0.2+ 0.5− 1998 03 05 327 0.3− 0.4+ 1999 07 05 716 0.4+ 1.3+
1991 09 04 675 0.6+ 0.9+ 1998 03 20 704 0.7+ 0.6− 1999 07 10 628 0.5+ 0.7+
1991 09 07 675 (0.7− 59.5−) 1998 03 20 704 0.3− 0.6− 1999 07 10 628 1.7− 0.9+
1991 09 07 675 (0.5+ 2.7−) 1998 03 20 704 0.2+ 0.5− 1999 07 10 628 0.4− 1.2+
1991 09 14 675 1.0+ 1.5− 1998 03 20 704 0.3− 0.3+ 1999 07 10 628 0.7− 0.3+
1991 09 14 675 0.6+ 1.5− 1998 03 20 704 0.5+ 0.8+ 1999 07 12 704 0.5− 0.0
1998 02 26 566 0.6+ 0.6− 1998 03 22 704 0.0 0.1+ 1999 07 12 704 0.1+ 0.0
1998 02 26 566 0.9+ 0.5− 1998 03 22 704 1.0− 0.3+ 1999 07 12 704 0.1− 0.6−
1998 02 26 566 0.4+ 0.6− 1998 03 22 704 0.0 1.1+ 1999 07 12 704 0.0 0.8−
1998 03 01 327 0.7+ 0.3+ 1998 03 22 704 0.8− 0.5− 1999 07 12 704 0.1− 0.7−
1998 03 01 327 0.7+ 0.1+ 1998 03 22 704 2.0− 1.6− 1999 07 15 636 0.1+ 0.1−
1998 03 01 327 0.8+ 0.1+ 1998 03 22 327 0.4+ 0.2+ 1999 07 15 636 0.2− 0.2+
1998 03 02 327 0.0 0.2+ 1998 03 22 327 0.2+ 0.0 1999 07 15 636 0.3− 0.2+
1998 03 02 327 0.1− 0.1+ 1998 03 22 327 0.1− 0.2− 1999 07 16 636 0.1+ 0.0
1998 03 02 327 0.4− 0.1− 1998 03 27 566 0.2+ 0.8− 1999 07 16 636 0.4− 0.1+
1998 03 03 704 0.1− 0.0 1998 03 27 566 0.0 0.1+ 1999 07 16 636 0.2− 0.2−
1998 03 03 704 0.1− 0.2+ 1998 03 27 566 0.8+ 0.2+ 1999 07 16 636 0.1+ 0.2+
1998 03 03 704 0.2+ 0.8− 1999 06 15 145 0.2+ 0.2+ 1999 07 22 704 0.2− 0.9−
1998 03 03 704 0.9− 0.1− 1999 06 15 145 0.4+ 0.2− 1999 07 22 704 0.3− 0.4−
1998 03 03 704 (6.0− 1.0+) 1999 06 15 145 0.3+ 0.1+ 1999 07 22 704 0.0 0.7−
1998 03 04 704 (2.7− 0.1+) 1999 06 15 145 0.8+ 0.2− 1999 07 22 704 0.3+ 0.8−
1998 03 04 704 (3.3− 0.2−) 1999 06 16 127 0.1+ 0.4+ 1999 07 22 704 0.3− 0.6−

(11060)∗ 1991 RA13 = 1999 JP
Discovered 1991 Sept. 10 by H. E. Holt at Palomar.

Id. G. V. Williams (MPC 34837)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 342.79247 (2000.0) P Q
n 0.22005384 ω 60.67037 +0.07452630 +0.99707723
a 2.7171696 Ω 213.61643 −0.92514235 +0.06283480
e 0.1614783 i 1.74075 −0.37223309 +0.04346025
P 4.48 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1991 09 10 675 0.6+ 0.0 1999 04 15 704 0.2+ 0.2− 1999 05 14 704 0.9− 0.9+
1991 09 10 675 1.2− 0.9− 1999 04 15 704 1.3+ 0.1+ 1999 05 14 704 1.7− 0.2−
1991 09 13 675 1.0− 0.6+ 1999 04 15 704 0.1− 0.3− 1999 05 14 704 (0.8+ 2.6−)
1991 09 13 675 1.5− 0.3+ 1999 05 07 699 0.4+ 0.2+ 1999 05 15 703 0.3+ 1.4+

1991 09 17 675 0.3− 1.0+ 1999 05 07 699 0.4+ 0.5+ 1999 05 15 703 0.7+ 0.6+
1991 09 17 675 0.6− 0.5− 1999 05 07 699 0.5+ 0.6+ 1999 05 15 703 0.2− 0.0
1991 10 07 033 1.0+ 0.4− 1999 05 07 678 (3.3+ 0.7+) 1999 05 15 703 0.3− 0.1−
1991 10 07 033 0.7+ 0.2+ 1999 05 07 678 0.8+ 0.1− 1999 05 18 704 1.0− 1.1−
1991 10 08 033 0.9+ 0.1+ 1999 05 08 678 0.0 0.3− 1999 05 18 704 (1.0− 3.2−)
1991 10 14 675 0.4− 0.7+ 1999 05 08 678 0.9− 0.0 1999 05 18 704 1.3− 0.3+
1991 10 14 675 1.5+ 0.3+ 1999 05 10 704 0.4+ 0.7− 1999 05 18 704 1.2− 0.4+
1996 11 10 691 0.0 0.0 1999 05 10 704 1.1+ 0.3− 1999 05 18 699 1.0+ 0.2+
1996 11 10 691 0.0 0.2− 1999 05 10 704 0.4− 0.3− 1999 05 18 699 0.7+ 0.8+
1996 11 10 691 0.0 0.1− 1999 05 10 704 0.6− 0.8− 1999 05 18 699 0.5+ 0.2+
1998 01 18 910 1.1+ 0.2+ 1999 05 10 704 0.5+ 0.0 1999 05 19 704 0.4+ 0.1+
1998 01 18 910 0.9+ 0.1+ 1999 05 12 699 0.6+ 0.0 1999 05 19 704 1.2− 0.8+
1998 01 18 910 1.0+ 0.4+ 1999 05 12 699 0.2+ 0.4+ 1999 05 19 704 0.4+ 0.8+
1998 01 29 566 1.1− 0.1+ 1999 05 12 699 0.7+ 0.5+ 1999 05 19 704 0.4+ 1.1−
1998 01 29 566 1.0− 0.2+ 1999 05 13 704 0.3− 0.8− 1999 05 19 704 0.8− 0.3−
1998 01 29 566 0.7− 0.1+ 1999 05 13 704 0.4− 0.4− 1999 06 05 699 0.4− 0.1+
1999 04 14 699 1.2+ 0.3+ 1999 05 13 704 0.2− 0.0 1999 06 05 699 0.3− 0.0
1999 04 14 699 0.2− 0.8− 1999 05 13 704 0.3− 0.9− 1999 06 05 699 0.1− 0.5+
1999 04 14 699 1.3+ 0.3+ 1999 05 13 704 0.8− 0.0

(11061)∗ 1991 RS40 = 1998 BN26

Discovered 1991 Sept. 10 by F. Börngen at Tautenburg.
Id. G. V. Williams (MPC 31230)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 254.50938 (2000.0) P Q
n 0.21260721 ω 327.41454 +0.99944895 +0.02725261
a 2.7802513 Ω 31.04063 −0.01657598 +0.90438429
e 0.0810871 i 2.10604 −0.02875802 +0.42584779
P 4.64 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1991 09 10 033 0.6− 0.3− 1998 01 29 595 0.8− 1.0+ 1999 05 13 704 0.3+ 1.1−
1991 09 10 033 0.3+ 0.3− 1998 01 30 595 0.1− 0.2− 1999 05 13 704 0.1− 0.1−
1991 09 13 033 0.8− 0.3− 1998 01 30 595 0.1+ 0.4− 1999 05 13 704 0.7− 0.5+
1991 09 17 675 1.4+ 1.0− 1998 02 02 595 0.8− 0.9+ 1999 05 13 704 0.0 0.0
1991 09 17 675 0.6+ 0.6+ 1998 02 02 595 0.7− 0.3+ 1999 05 13 704 0.9+ 1.0+
1991 10 03 691 0.1+ 0.4+ 1998 02 26 566 0.5+ 0.0 1999 05 18 704 0.1− 0.4−
1991 10 03 691 0.2+ 0.0 1998 02 26 566 0.5+ 0.3− 1999 05 18 704 0.4+ 0.1−
1991 10 03 691 0.2− 0.1+ 1998 02 26 566 0.2+ 0.5− 1999 05 18 704 0.5− 1.0−
1991 10 04 033 0.3− 0.2+ 1999 04 20 704 0.0 0.2− 1999 05 18 704 0.6+ 0.9+
1991 10 04 033 0.5− 0.4+ 1999 04 20 704 1.1− 1.1− 1999 05 18 704 0.0 0.4+
1991 10 05 033 0.4− 0.3− 1999 04 20 704 1.0− 1.1+ 1999 05 18 113 1.4+ 0.9−
1991 10 14 675 1.2− 0.2+ 1999 04 20 704 0.9− 1.2+ 1999 05 18 113 (3.1− 1.3+)
1991 10 14 675 1.7+ 1.0+ 1999 05 07 699 1.8+ 1.0+ 1999 05 19 704 0.8+ 1.0+
1991 10 27 413 0.8− 0.4+ 1999 05 07 699 1.1+ 0.5+ 1999 05 19 704 0.3− 1.2−
1991 10 27 413 (2.1− 0.3−) 1999 05 07 699 0.7+ 0.2+ 1999 05 19 704 (1.3− 2.3−)
1994 04 19 691 0.1− 0.3− 1999 05 09 113 0.8− 0.3− 1999 05 19 704 0.3+ 0.2+
1994 04 19 691 0.3− 0.4− 1999 05 09 113 0.0 0.5+ 1999 06 07 703 0.1− 1.1+
1994 04 19 691 0.1− 0.4− 1999 05 10 704 0.0 0.6+ 1999 06 07 703 0.1+ 0.1+
1998 01 25 566 0.6+ 0.0 1999 05 10 704 0.8− 0.3− 1999 06 07 703 0.5− 0.3−
1998 01 25 566 0.6+ 0.4+ 1999 05 10 704 0.4+ 0.2− 1999 06 07 703 0.1+ 0.7−
1998 01 25 566 0.2+ 0.2+ 1999 05 10 704 0.8− 1.0−
1998 01 29 595 0.1+ 0.1− 1999 05 10 704 0.5− 0.7+

(11062)∗ 1991 SN = 1990 KS3 = 1999 BS15 = 1999 BY33

Discovered 1991 Sept. 30 by R. H. McNaught at Siding Spring.
Id. B. G. Marsden (MPC 33680), A. Doppler (d)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 215.10076 (2000.0) P Q
n 0.18755618 ω 198.18614 +0.57771159 +0.79567944
a 3.0226078 Ω 107.48871 −0.72319216 +0.60237905
e 0.0849346 i 11.00395 −0.37847381 +0.06351146
P 5.25 H 12.4 G 0.15 U 1
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Residuals in seconds of arc
1990 05 26 675 0.6− 1.9− 1998 12 16 699 0.5+ 0.4+ 1999 02 05 610 0.7− 0.1−
1990 05 26 675 0.1− 0.6− 1998 12 16 699 0.1+ 0.5− 1999 02 06 610 0.2+ 0.0
1991 09 15 675 0.5+ 0.0 1998 12 16 699 0.5− 0.9− 1999 02 06 610 0.0 0.0
1991 09 15 675 0.1− 0.5+ 1999 01 19 704 0.0 0.1+ 1999 02 06 610 0.1− 0.1−
1991 09 30 413 0.9+ 0.2− 1999 01 19 704 0.3+ 0.2− 1999 02 06 610 0.2− 0.1−
1991 10 01 413 0.5− 1.1− 1999 01 19 704 (0.3− 2.2−) 1999 02 06 610 0.3− 0.1−
1991 10 09 413 0.0 0.3+ 1999 01 19 704 0.1− 0.4− 1999 02 10 704 0.1− 0.1−
1991 10 12 413 0.1+ 0.3− 1999 01 19 704 0.5+ 0.2− 1999 02 10 704 0.2+ 0.0
1992 11 19 691 0.3− 0.3− 1999 01 21 610 0.6− 1.2− 1999 02 10 704 0.0 0.9−
1992 11 19 691 0.3− 0.4− 1999 01 21 610 0.3− 2.0+ 1999 02 10 704 0.6+ 0.2−
1992 11 19 691 0.2− 0.5− 1999 01 21 108 0.2+ 0.6+ 1999 02 10 704 1.2− 0.8−
1996 05 30 327 0.5− 1.8− 1999 01 21 108 1.6+ 0.4− 1999 02 13 704 0.1− 0.9−
1996 05 30 327 0.4+ 1.6− 1999 01 21 108 0.9+ 0.9− 1999 02 13 704 0.1− 0.3+
1996 05 30 327 (1.3+ 2.0−) 1999 01 21 108 0.3+ 0.2− 1999 02 13 704 0.6+ 0.7−
1997 10 29 566 0.4+ 0.6− 1999 01 22 610 0.5+ 0.3+ 1999 02 13 704 0.4− 0.7−
1997 10 29 566 0.1+ 0.6− 1999 01 22 610 0.3+ 0.4+ 1999 02 13 704 1.2+ 0.9−
1997 10 29 566 0.6+ 0.7− 1999 01 22 610 0.3+ 0.4+ 1999 02 19 566 0.7− 1.0−
1998 11 14 699 0.1+ 0.6+ 1999 01 22 610 0.2+ 0.6+ 1999 02 19 566 0.9− 0.3−
1998 11 14 699 0.6− 1.1+ 1999 01 22 610 0.3+ 0.6+ 1999 02 19 566 0.8− 0.3−
1998 11 14 699 0.8− 1.1+ 1999 02 05 610 1.2+ 0.6− 1999 05 08 704 0.2+ 0.1+
1998 11 15 699 1.2+ 1.3+ 1999 02 05 610 0.8+ 0.5− 1999 05 08 704 1.9− 0.1+
1998 11 15 699 0.0 0.1− 1999 02 05 610 0.2− 0.3− 1999 05 08 704 1.4− 0.7−
1998 11 15 699 0.2− 0.7+ 1999 02 05 610 0.5− 0.2− 1999 05 08 704 0.5− 0.9+

(11063)∗ 1991 VC6 = 1986 PV = 1998 FK87

Discovered 1991 Nov. 2 by E. W. Elst at the European Southern Observatory.
Id. G. V. Williams (MPC 31718)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 2.81958 (2000.0) P Q
n 0.22698228 ω 203.64533 +0.57917354 +0.80194755
a 2.6615916 Ω 102.05844 −0.72201714 +0.58801423
e 0.2476322 i 8.61077 −0.37848284 +0.10544849
P 4.34 H 13.1 G 0.15 U 2
Residuals in seconds of arc
1986 08 02 675(38.4+ 0.5−) 1998 02 25 566 0.2+ 0.3+ 1999 05 14 704 0.3+ 1.3−
1986 08 02 675(39.0+ 0.3−) 1998 02 25 566 0.5+ 0.3+ 1999 05 14 704 0.5+ 0.2+
1986 08 04 675 (3.6+ 0.8+) 1998 02 25 566 0.2+ 0.5+ 1999 05 21 704 0.1+ 0.3+
1991 11 02 809 0.9+ 0.2+ 1998 03 24 704 0.2+ 0.9− 1999 05 21 704 0.5+ 0.1+
1991 11 02 809 0.2− 0.2− 1998 03 24 704 0.2+ 0.7− 1999 05 21 704 0.3− 0.0
1991 11 02 809 1.6− 0.2− 1998 03 24 704 0.6− 1.8− 1999 06 13 699 0.5− 0.7+
1991 11 06 809 0.5+ 1.1− 1998 03 24 704 0.1− 1.2− 1999 06 13 699 0.5− 0.2+
1991 11 06 809 0.3+ 0.5− 1998 03 25 704 0.2− 0.3+ 1999 06 13 699 0.0 0.6+
1991 11 06 809 0.8− 0.7− 1998 03 25 704 0.3− 0.5− 1999 06 23 703 0.7− 0.3−
1991 11 09 809 0.7+ 0.4+ 1998 03 25 704 0.0 0.5− 1999 06 23 703 0.1+ 0.2−
1991 11 09 809 1.3+ 0.0 1998 03 25 704 0.4− 0.3+ 1999 06 23 703 0.9− 0.1−
1991 11 09 809 0.5+ 0.3+ 1998 03 25 704 0.6+ 0.6− 1999 06 23 703 0.1− 1.0−
1991 11 12 809 1.0+ 1.3− 1998 03 25 566 0.7− 0.3+ 1999 07 14 704 0.3+ 0.5+
1991 11 12 809 1.1− 0.4− 1998 03 25 566 0.5− 0.1+ 1999 07 14 704 0.6+ 0.1−
1991 11 12 809 0.0 0.4− 1998 03 25 566 0.4− 0.3+ 1999 07 14 704 0.1+ 0.1+
1997 01 18 327 0.1− 1.6+ 1999 05 14 704 0.2+ 0.0 1999 07 14 704 0.0 0.1−
1997 01 18 327 0.7− 1.3+ 1999 05 14 704 0.3− 0.4+ 1999 07 14 704 0.4+ 0.4−
1997 01 18 327 0.4+ 0.9+ 1999 05 14 704 0.5+ 0.0

(11064)∗ 1991 WB
Discovered 1991 Nov. 30 by M. Mukai and M. Takeishi at the YCPM

Kagoshima Station.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 271.21633 (2000.0) P Q
n 0.21650581 ω 315.12460 +0.69389209 −0.43045468
a 2.7467746 Ω 79.16351 +0.70505981 +0.56902529
e 0.3299805 i 35.99644 −0.14630253 +0.70065612
P 4.55 H 12.7 G 0.15 U 2

Residuals in seconds of arc
1977 10 10 413 0.0 0.3− 1991 12 12 385 2.1+ 1.5− 1998 06 14 046 0.1− 0.2+
1977 10 10 413 0.8+ 0.4+ 1991 12 29 385 0.5+ 1.0+ 1998 06 14 046 0.1− 0.5+
1977 12 03 413 0.9− 0.8+ 1991 12 29 385 1.4− 0.6+ 1998 06 14 046 0.0 0.2+
1977 12 03 413 0.4− 0.2− 1991 12 29 364 0.7+ 0.0 1999 06 09 704 1.0+ 0.1+
1991 11 30 364 0.8− 0.0 1991 12 29 364 0.2+ 1.2+ 1999 06 09 704 1.5+ 0.8+
1991 11 30 364 0.4− 0.9− 1991 12 30 364 0.4+ 0.8− 1999 06 09 704 1.9+ 0.8+
1991 12 02 364 1.1− 0.1+ 1991 12 30 364 0.7− 1.5+ 1999 06 09 704 1.4+ 0.4−
1991 12 02 364 0.6+ 1.2+ 1992 01 07 364 0.5+ 0.8− 1999 06 15 704 0.1+ 0.2+
1991 12 03 364 0.2+ 0.6+ 1992 01 07 364 0.9− 0.1+ 1999 06 15 704 0.2− 0.4+
1991 12 03 364 0.8− 1.0+ 1992 01 12 364 1.1− 0.3+ 1999 06 15 704 0.0 0.4+
1991 12 05 885 (0.1− 2.8+) 1992 01 12 364 1.4− 1.1+ 1999 06 15 704 0.1+ 0.7+
1991 12 05 885 (0.1+ 3.2+) 1992 03 04 801 0.0 0.0 1999 06 15 704 0.1− 0.7+
1991 12 07 675 (0.0 2.6−) 1992 03 04 801 0.4− 0.6− 1999 07 14 704 0.9+ 0.1−
1991 12 07 675 0.9− 0.8− 1998 04 23 566 0.0 0.9+ 1999 07 14 704 1.6− 1.1−
1991 12 07 385 0.3− 0.6− Y 1998 04 23 566 0.6− 0.5+ 1999 07 14 704 0.8− 0.1−
1991 12 07 385 (2.4+ 0.9+)Y 1998 04 23 566 0.5− 0.5+ 1999 07 14 704 1.0− 0.2−
1991 12 08 675 1.1+ 0.6− 1998 04 28 704 (3.5− 3.2+) 1999 07 16 704 1.2− 0.5−
1991 12 08 675 0.5+ 0.5− 1998 04 28 704 1.5− 0.2− 1999 07 16 704 0.4+ 0.7+
1991 12 08 675 0.9− 0.1− 1998 04 28 704 0.5+ 1.5− 1999 07 16 704 0.3− 0.2+
1991 12 09 364 1.4+ 0.6− 1998 04 28 704 0.6+ 1.2− 1999 07 16 704 0.2− 0.0
1991 12 09 364 1.3+ 0.1− 1998 04 28 704 0.4+ 0.1− 1999 07 16 704 0.2− 0.4−

(11065)∗ 1991 XE2 = 1949 WM1 = 1951 EF1 = 1986 VG4 = 1999 KF14

Discovered 1991 Dec. 1 by H. E. Holt at Palomar.
Id. G. V. Williams (MPC 34839)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 286.24320 (2000.0) P Q
n 0.21206012 ω 294.43189 +0.98743417 −0.00671156
a 2.7850311 Ω 66.27775 +0.07885623 +0.88675021
e 0.1687980 i 9.93088 −0.13695053 +0.46220020
P 4.65 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1949 11 21 675 2.3− 0.1− 1998 02 26 566 0.4− 0.2− 1999 06 09 704 0.7− 0.2−
1949 11 21 675 0.0 0.1− 1998 02 26 566 0.0 0.2− 1999 06 09 704 0.8− 0.7−
1949 11 21 675 2.3+ 0.9− 1998 02 26 566 0.1− 0.2− 1999 06 15 704 0.2− 0.5+
1951 03 09 760 0.3+ 0.6+ 1999 05 18 704 0.3− 0.5− 1999 06 15 704 0.4− 0.2−
1951 03 09 760 0.1+ 0.7− 1999 05 18 704 0.3− 0.1+ 1999 06 15 704 0.3− 0.1+
1986 11 07 010 (9.1− 1.3+) 1999 05 18 704 1.3+ 0.2− 1999 06 15 704 0.2− 0.3−
1986 11 07 010 0.9+ 0.2− 1999 05 18 704 (4.0− 0.2+) 1999 06 15 704 0.7− 0.5−
1991 12 01 675 0.2− 0.3+ 1999 05 19 704 0.5− 0.2− 1999 06 22 703 0.1+ 0.4−
1991 12 01 675 0.4+ 1.0− 1999 05 19 704 0.8− 0.7− 1999 06 22 703 0.4− 0.4+
1991 12 02 675 0.6− 0.3− 1999 05 19 704 0.2+ 0.2+ 1999 06 22 703 0.6+ 0.5+
1991 12 02 675 0.1− 0.5− 1999 05 19 704 0.7+ 0.3+ 1999 06 22 703 0.6+ 0.8+
1991 12 28 033 0.3+ 0.9+ 1999 05 19 704 0.3+ 0.8+ 1999 07 14 704 0.7+ 1.0+
1994 05 14 691 0.2+ 0.3− 1999 06 09 704 0.1+ 0.1+ 1999 07 14 704 0.8+ 1.4−
1994 05 14 691 0.2− 0.3− 1999 06 09 704 0.3+ 0.9− 1999 07 14 704 0.0 0.7+
1994 05 14 691 0.2− 0.1− 1999 06 09 704 0.1+ 0.3− 1999 07 14 704 0.9− 0.2−

(11066)∗ 1992 CC1 = 1987 GE
Discovered 1992 Feb. 9 by C. S. Shoemaker at Palomar.

Id. G. V. Williams (MPC 20032)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.43315 (2000.0) P Q
n 0.60046141 ω 21.91554 +0.96701515 −0.22906058
a 1.3914875 Ω 349.30478 +0.02201241 +0.51091120
e 0.3751277 i 36.89408 +0.25376593 +0.82855356
P 1.64 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1976 04 01 413 (3.0+ 2.4+) 1994 03 20 413 0.5− 0.1− 1997 02 10 608 0.6+ 0.6+
1976 04 01 413 (4.8+ 4.3+) 1994 04 02 413 1.0− 0.6+ 1997 02 10 608 1.2+ 0.7+
1987 04 01 675 (5.0+ 0.6+) 1994 05 02 413 0.0 0.3+ 1997 02 12 608 0.6− 0.6−
1987 04 01 675 (5.0+ 0.2+) 1994 05 02 413 0.0 0.7+ 1997 02 12 608 0.5− 0.4−
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1992 02 09 675 0.2− 0.1+ 1994 06 17 413 0.4− 0.4− 1997 02 13 608 0.4+ 0.4+
1992 02 09 675 0.6+ 0.5+ 1994 06 17 413 0.6− 0.5− 1997 02 13 608 0.1+ 0.6+
1992 02 25 675 0.2− 0.9+ 1994 06 18 413 0.3− 0.6− 1997 02 16 104 0.6+ 0.7+
1992 02 25 675 0.8− 0.2+ 1994 06 18 413 0.4− 0.6− 1997 02 16 104 0.7+ 0.8+
1992 02 26 675 (0.3+ 2.2+) 1994 08 15 413 1.4− 0.0 1997 02 16 104 0.3+ 1.0+
1992 02 26 675 0.4− 0.5+ 1994 09 17 413 0.7− 0.8− 1997 02 22 658 0.2+ 0.2−
1992 02 26 675 0.0 0.4+ 1994 12 29 360 0.4+ 0.5− 1997 02 22 658 0.4− 0.7−
1992 02 27 675 0.6+ 0.7+ 1994 12 29 360 0.4+ 0.3− 1997 02 22 658 0.3+ 0.8−
1992 02 27 675 0.5− 0.5+ 1995 01 05 540 1.3+ 1.1+ 1997 03 01 108 1.3− 1.1+
1992 02 27 372 (3.8− 1.7−) 1995 01 05 540 0.9+ 0.4+ 1997 03 01 108 (3.8− 3.2−)
1992 02 27 372 (3.0− 0.9−) 1995 01 05 540 0.5+ 0.6+ 1997 03 04 360 0.0 0.0
1992 02 28 657 1.9+ 0.3+ 1995 01 23 658 0.2− 0.1+ 1997 03 04 360 0.0 0.2−
1992 02 28 657 0.4+ 0.2− 1995 01 23 658 1.2− 0.1+ 1997 03 04 360 0.0 0.1−
1992 02 28 657 0.9− 0.3+ 1995 01 30 897 0.5− 0.0 1997 03 09 046 0.6− 0.1+
1992 02 28 675 0.2+ 0.1− 1995 01 30 897 1.1+ 0.2+ 1997 03 09 046 0.5− 0.1+
1992 02 28 675 0.5− 0.1+ 1995 01 30 897 0.5+ 0.2+ 1997 03 09 046 0.8− 0.1+
1992 03 01 801 1.2+ 0.1− 1995 01 31 557 0.3+ 0.2− 1997 03 12 121 0.0 0.0
1992 03 01 801 0.1+ 0.1− 1995 01 31 557 0.4+ 0.1+ 1997 03 12 121 0.1− 0.7−
1992 03 01 589 (2.9+ 1.7−) 1995 01 31 557 0.4+ 0.1− 1997 03 12 861 (2.4+ 0.0 )
1992 03 01 589 (2.0+ 1.1−) 1995 01 31 540 (3.0+ 1.0+) 1997 03 12 861 1.1− 0.3−
1992 03 01 589 1.9− 1.3+ 1995 01 31 540 (0.4+ 2.2−) 1997 03 12 861 0.1+ 0.8−
1992 03 01 589 0.4− 0.7− 1995 01 31 540 0.8+ 0.6+ 1997 03 12 121 0.1− 0.2−
1992 03 01 589 0.4− 1.9− 1995 02 28 587 0.7− 0.4+ 1997 03 12 121 0.1− 0.5+
1992 03 01 589 0.8− 0.6− 1995 02 28 587 0.8− 0.3− 1997 03 12 121 0.5− 0.1−
1992 03 01 589 0.7− 0.8− 1995 03 22 587 0.3+ 1.1+ 1997 03 12 121 0.6− 0.3+
1992 03 05 801 0.5+ 0.0 1995 03 22 587 0.5+ 0.0 1997 03 12 121 0.7− 0.3+
1992 03 05 801 0.6+ 0.0 1995 04 06 587 1.1+ 0.5+ 1997 03 17 711 0.3+ 0.2−
1992 03 08 540 1.9− 0.8− 1995 04 06 587 0.1+ 0.5− 1997 03 17 711 0.4+ 0.2−
1992 03 08 540 0.8+ 0.7− 1995 05 06 587 0.6− 0.3− 1997 03 18 861 (3.0+ 0.2+)
1992 03 11 658 0.4+ 0.3− 1996 01 27 413 0.7+ 0.1+ 1997 03 18 861 0.0 0.2−
1992 03 11 658 1.4+ 0.0 1996 01 28 413 0.3+ 0.6+ 1997 04 01 360 0.2− 0.0
1992 03 11 658 0.7+ 0.1− 1996 02 27 413 0.7− 0.3+ 1997 04 01 360 0.1+ 0.1+
1992 03 12 658 0.1+ 0.1− 1996 02 27 413 0.8− 0.1+ 1997 04 01 360 0.0 0.2−
1992 03 12 658 0.0 0.1+ 1996 02 29 413 1.2− 0.0 1997 04 01 557 0.1+ 0.5−
1992 03 12 658 0.1− 0.1+ 1996 03 27 413 0.6+ 0.3+ 1997 04 02 557 0.2+ 0.2−
1992 04 01 801 0.2− 0.5+ 1996 03 27 413 0.9+ 0.3+ 1997 05 04 046 0.4+ 0.5−
1992 04 01 801 0.2− 0.3+ 1996 03 28 413 0.6+ 0.1+ 1997 05 04 046 0.1− 0.5−
1992 04 06 809 0.7− 0.5− 1996 03 28 413 0.7+ 0.1− 1997 05 04 046 0.3+ 0.5+
1992 04 22 413 0.1− 0.3+ 1996 06 08 413 0.8− 0.0 1997 05 09 360 0.6+ 0.1−
1992 04 22 413 0.2+ 0.5+ 1996 06 08 413 0.9− 0.0 1997 05 09 360 1.0+ 0.2+
1992 04 30 801 0.4+ 0.1+ 1996 06 09 413 0.7− 0.8− 1997 05 09 360 0.8+ 0.3−
1992 04 30 801 0.5+ 0.5+ 1996 06 09 413 0.8− 0.7− 1997 05 17 381 0.6+ 0.1+
1992 05 24 413 1.0− 0.5− 1996 12 06 711 0.2− 0.4+ 1997 05 17 381 0.7+ 0.5−
1992 05 24 413 0.9− 0.4− 1996 12 06 711 0.0 0.2+ 1999 04 11 422 0.1+ 0.4+
1994 01 23 413 0.1− 0.6+ 1997 01 14 046 0.8+ 0.4− 1999 04 11 422 0.6+ 0.8+
1994 01 23 413 0.2− 0.7+ 1997 01 14 046 0.6+ 0.2− 1999 04 11 422 1.2+ 1.1+
1994 02 21 413 1.0+ 0.2− 1997 01 14 046 1.0+ 0.3− 1999 06 25 428 0.0 0.1+
1994 03 18 413 0.3− 0.5− 1997 01 16 046 0.5+ 0.9− 1999 07 01 428 0.2+ 0.2+
1994 03 18 413 0.3− 0.2− 1997 01 16 046 0.3+ 0.8− 1999 07 01 428 0.0 0.1+
1994 03 20 413 0.4− 0.1− 1997 01 16 046 0.3+ 0.9−

(11067)∗ 1992 DC3

Discovered 1992 Feb. 25 by Spacewatch at Kitt Peak.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 279.53049 (2000.0) P Q
n 0.19294284 ω 234.74111 +0.83131205 −0.55559486
a 2.9660851 Ω 158.99756 +0.52281758 +0.77232133
e 0.0922441 i 2.44949 +0.18863208 +0.30795148
P 5.11 H 13.3 G 0.15 U 1
Residuals in seconds of arc
1992 02 25 675 1.0+ 0.3+ 1998 04 21 704 0.0 0.4− 1998 05 22 704 1.8+ 1.0−
1992 02 25 675 0.0 1.5− 1998 04 21 704 0.1− 0.4− 1998 05 22 699 0.6− 0.5+
1992 02 25 691 1.5+ 0.4− 1998 04 21 704 0.7− 0.1− 1998 05 22 699 0.1+ 1.8−
1992 02 25 691 0.8+ 0.0 1998 04 21 704 0.3− 0.6− 1998 05 22 699 0.6− 0.0
1992 02 25 691 1.1+ 0.1− 1998 04 21 704 0.3− 0.5+ 1998 05 24 704 0.1+ 0.2−
1992 03 02 809 1.6− 1.2+ 1998 04 22 704 0.2+ 0.1+ 1998 05 24 704 (0.6− 3.2−)

1992 03 04 809 0.6− 0.8+ 1998 04 22 704 0.2− 1.8+ 1998 05 24 704 0.5− 1.2+
1992 03 05 691 (2.4+ 0.2+) 1998 04 22 704 0.4− 0.4− 1998 05 24 704 0.2+ 0.2−
1992 03 05 691 0.2− 0.4+ 1998 04 22 704 0.7− 0.1− 1998 05 24 704 1.0− 0.4+
1992 03 05 691 0.7− 0.3+ 1998 04 22 704 1.8− 0.5+ 1999 06 20 699 0.2− 0.2−
1992 03 07 809 0.3− 0.9+ 1998 05 01 704 0.8+ 0.1− 1999 06 20 699 0.6− 0.4−
1993 06 20 691 0.3− 0.6− 1998 05 01 704 0.1+ 0.0 1999 06 20 699 0.7+ 0.6+
1993 06 20 691 0.0 0.4− 1998 05 01 704 0.0 0.0 1999 07 14 704 0.1− 0.1−
1993 06 20 691 0.4− 0.3− 1998 05 01 704 1.1+ 0.5+ 1999 07 14 704 0.4− 0.4+
1997 02 01 411 0.5+ 0.2− 1998 05 01 704 0.8+ 0.5+ 1999 07 14 704 0.4+ 0.0
1997 02 01 411 1.1+ 0.5− 1998 05 05 699 1.4+ 0.6− 1999 07 14 704 1.4− 0.6+
1997 02 03 411 0.1+ 0.7− 1998 05 05 699 0.1+ 0.2+ 1999 07 14 704 0.1− 1.1−
1997 02 03 411 0.2− 0.3+ 1998 05 05 699 0.0 0.1− 1999 07 16 704 0.2− 0.1+
1997 03 09 684 0.2− 0.0 1998 05 18 699 0.6− 0.4+ 1999 07 16 704 0.1− 0.1−
1997 03 09 684 0.3− 0.0 1998 05 18 699 0.8+ 0.1+ 1999 07 16 704 0.5− 0.2+
1997 03 10 684 0.3− 0.2+ 1998 05 18 699 0.4− 1.9− 1999 07 16 704 0.2+ 0.0
1997 03 10 684 0.4− 0.1+ 1998 05 22 704 0.3− 0.1− 1999 07 16 704 0.1+ 0.0
1997 03 10 684 0.4− 0.1+ 1998 05 22 704 0.7− 0.9+ 1999 07 20 699 0.6+ 0.2+
1997 03 14 684 0.3− 0.2+ 1998 05 22 704 0.8+ 0.2+ 1999 07 20 699 1.4+ 1.2+
1997 03 14 684 0.0 0.0 1998 05 22 704 1.0+ 0.2+ 1999 07 20 699 0.2− 0.2+

(11068)∗ 1992 EA = 1993 RF17

Discovered 1992 Mar. 2 by S. Ueda and H. Kaneda at Kushiro.
Id. G. V. Williams (MPC 25330)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 36.50638 (2000.0) P Q
n 0.30120916 ω 260.41058 −0.51838089 +0.85512180
a 2.2040626 Ω 338.36141 −0.77703449 −0.47439445
e 0.1126454 i 1.07612 −0.35706954 −0.20908517
P 3.27 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1992 03 01 809 1.2+ 0.2+ 1993 09 23 675 0.6− 1.0− 1996 08 19 292 (2.7− 0.0 )
1992 03 02 399 1.7− 0.2− 1993 09 23 675 1.1− 0.8− 1996 08 19 292 1.6− 0.1+
1992 03 02 399 0.7− 0.1+ 1993 10 10 675 1.4− 0.1− 1999 06 09 704 0.3− 1.0+
1992 03 03 809 0.7+ 0.3− 1993 10 10 675 0.2− 0.1− 1999 06 09 704 0.5− 0.5−
1992 03 03 399 0.1+ 0.8+ 1996 08 11 816 0.0 0.1− 1999 06 09 704 0.1+ 0.1−
1992 03 03 399 0.1+ 0.8− 1996 08 11 816 0.0 0.1− 1999 06 09 704 0.1+ 0.3+
1992 03 06 809 1.5+ 0.2+ 1996 08 11 816 0.1+ 0.1− 1999 06 09 704 0.2+ 0.0
1992 03 22 399 1.3− 1.2− 1996 08 11 816 0.1+ 0.0 1999 06 15 704 0.0 0.0
1992 03 22 399 0.6− 0.0 1996 08 11 292 (2.5− 0.6−) 1999 06 15 704 0.3− 0.1+
1992 04 07 809 0.0 0.4− 1996 08 11 292 (2.9− 0.0 ) 1999 06 15 704 0.1− 0.5+
1993 09 15 809 (2.3+ 1.1−) 1996 08 12 816 0.1+ 0.0 1999 06 15 704 0.4+ 0.1+
1993 09 15 809 1.5+ 1.4− 1996 08 12 816 0.1+ 0.1− 1999 06 15 704 0.3+ 0.1+
1993 09 15 809 0.7+ 1.0− 1996 08 12 816 0.3+ 0.1+ 1999 07 16 704 0.3+ 0.1+
1993 09 19 675 0.7− 0.6− 1996 08 12 816 0.2+ 0.2+ 1999 07 16 704 0.9+ 0.2−
1993 09 19 675 1.1− 0.6− 1996 08 12 816 0.2+ 0.3+ 1999 07 16 704 0.2− 1.2−
1993 09 22 809 0.6+ 1.6+ 1996 08 12 566 0.0 0.3− 1999 07 16 704 0.9− 0.5+
1993 09 22 809 1.3+ 1.0+ 1996 08 12 566 0.2+ 0.2− 1999 07 16 704 0.0 0.6−
1993 09 22 809 1.6+ 1.7+ 1996 08 12 566 0.3+ 0.0

(11069)∗ 1992 EV4 = 1997 AB20 = 1998 HP108

Discovered 1992 Mar. 1 at the European Southern Observatory in the course
of the Uppsala-ESO Survey of Asteroids and Comets.
Id. G. V. Williams (MPC 31957)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 320.74137 (2000.0) P Q
n 0.18633715 ω 202.43277 +0.94243613 +0.31520952
a 3.0357762 Ω 138.66288 −0.27538458 +0.92096776
e 0.0685232 i 9.72870 −0.18967727 +0.22904443
P 5.29 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1992 03 01 809 0.2+ 0.8+ 1998 04 21 704 0.5− 0.4+ 1998 05 28 704 0.8− 0.8+
1992 03 04 809 0.2+ 0.1− 1998 04 21 704 0.2− 0.1− 1998 05 28 704 0.8− 1.8−
1992 03 06 809 0.8− 1.2+ 1998 04 21 704 0.5− 0.3+ 1998 05 28 704 0.1− 0.6−
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1992 04 04 809 0.6+ 1.1− 1998 04 21 704 1.0− 0.3+ 1999 06 14 704 0.8+ 0.1+
1997 01 03 691 0.1− 0.0 1998 04 21 704 0.9− 0.7+ 1999 06 14 704 0.5+ 0.2+
1997 01 03 691 0.1− 0.0 1998 04 23 704 0.2+ 0.3+ 1999 06 14 704 0.1+ 0.2+
1997 01 03 691 0.0 0.1− 1998 04 23 704 0.1− 0.2− 1999 06 14 704 0.1+ 0.5+
1997 01 10 691 0.1+ 0.1− 1998 04 23 704 0.5+ 0.0 1999 06 14 704 0.4− 0.1+
1997 01 10 691 0.2+ 0.2− 1998 04 23 704 0.8− 0.7+ 1999 07 07 595 0.5+ 0.3−
1997 01 10 691 0.2+ 0.4− 1998 04 23 704 1.1− 0.5+ 1999 07 07 595 0.3− 0.3+
1997 01 17 691 0.2− 0.1+ 1998 04 24 704 0.1+ 0.5+ 1999 07 13 704 0.4− 0.4+
1997 01 17 691 0.0 0.4− 1998 04 24 704 0.3− 0.8+ 1999 07 13 704 0.0 0.1−
1997 01 17 691 0.1+ 0.3− 1998 04 24 704 0.2− 0.5+ 1999 07 13 704 0.9+ 0.2−
1997 02 12 327 0.2+ 0.4+ 1998 04 24 704 0.3− 1.0+ 1999 07 13 704 1.0− 0.7−
1997 02 12 327 0.6− 0.2+ 1998 04 24 704 0.7− 0.6+ 1999 07 13 704 0.3− 0.6−
1997 02 12 327 0.5− 0.3+ 1998 05 16 704 1.6+ 0.5− 1999 07 18 106 0.0 0.2+
1997 02 12 327 0.6+ 0.1+ 1998 05 16 704 0.4+ 0.6+ 1999 07 18 106 0.2− 0.5+
1998 03 24 704 0.2+ 0.3− 1998 05 16 704 1.9− 1.3+ 1999 07 18 106 0.4− 0.3+
1998 03 24 704 1.6+ 0.1+ 1998 05 16 704 (2.5+ 0.1+) 1999 07 19 704 0.2− 0.0
1998 03 24 704 0.3− 0.8− 1998 05 16 704 0.0 1.0− 1999 07 19 704 0.4− 0.1+
1998 03 24 704 0.7+ 1.1− 1998 05 23 699 1.3+ 0.6− 1999 07 19 704 0.0 0.3+
1998 03 24 704 0.2− 0.5− 1998 05 23 699 1.1+ 0.2− 1999 07 19 704 0.5− 0.1−
1998 04 04 699 0.8+ 0.6− 1998 05 23 699 0.0 0.1+ 1999 07 22 704 0.3+ 0.8−
1998 04 04 699 0.3+ 1.0− 1998 05 28 704 0.3+ 0.5− 1999 07 22 704 1.3+ 0.3+
1998 04 04 699 0.0 0.3− 1998 05 28 704 1.4+ 0.6− 1999 07 22 704 0.3− 0.2−

(11070)∗ 1992 EV9 = 1998 FK37 = 1999 KM3

Discovered 1992 Mar. 2 at the European Southern Observatory in the course
of the Uppsala-ESO Survey of Asteroids and Comets.
Id. G. V. Williams (MPC 34841)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.68435 (2000.0) P Q
n 0.16939808 ω 175.70036 +0.62809612 +0.77772731
a 3.2349213 Ω 133.20703 −0.71495306 +0.58958089
e 0.1853738 i 1.98201 −0.30714390 +0.21802433
P 5.82 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1992 03 02 809 0.5− 1.4+ 1999 05 10 704 0.0 1.3− 1999 05 18 704 0.7− 0.1−
1992 03 04 809 0.4+ 0.8+ 1999 05 10 704 1.4− 0.7− 1999 05 18 704 0.1− 0.7−
1992 03 07 809 0.6+ 0.6+ 1999 05 10 704 0.1+ 0.9− 1999 05 18 704 0.8+ 0.2−
1992 04 06 809 0.4+ 0.1+ 1999 05 10 704 (0.4− 2.9−) 1999 05 18 704 0.2− 0.0
1995 12 16 691 0.1− 0.1− 1999 05 13 704 0.0 0.4− 1999 05 19 704 0.5− 0.4−
1995 12 16 691 0.1+ 0.2− 1999 05 13 704 0.3+ 0.7+ 1999 05 19 704 0.1− 1.2−
1995 12 16 691 (3.5+ 2.1−) 1999 05 13 704 0.8− 0.9− 1999 05 19 704 0.9− 0.5−
1995 12 28 691 0.3+ 0.0 1999 05 13 704 0.6+ 0.8+ 1999 05 19 704 1.8− 0.5−
1995 12 28 691 0.1− 0.2− 1999 05 13 704 0.7+ 1.0+ 1999 05 20 691 0.1− 0.3+
1995 12 28 691 0.0 0.1− 1999 05 17 699 0.8+ 1.3+ 1999 05 20 691 0.0 0.4+
1998 03 20 704 (2.5− 1.3−) 1999 05 17 699 1.9+ 1.0+ 1999 05 20 691 0.0 0.4+
1998 03 20 704 0.6+ 1.4+ 1999 05 17 703 0.9+ 0.4+ 1999 06 12 691 0.1+ 0.3+
1998 03 20 704 0.6− 1.4+ 1999 05 17 703 0.8− 0.3+ 1999 06 12 691 0.1+ 0.5+
1998 03 20 704 1.5− 0.8+ 1999 05 17 699 0.2− 0.3+ 1999 06 12 691 0.1+ 0.2+
1998 03 22 704 0.3− 1.3− 1999 05 17 703 1.2+ 0.6− 1999 06 14 704 0.3+ 0.1−
1998 03 22 704 0.9− 0.2− 1999 05 17 703 1.2+ 1.2+ 1999 06 14 704 0.7− 0.2−
1998 03 22 704 0.7+ 1.8− 1999 05 17 691 0.3− 0.4+ 1999 06 14 704 0.2+ 0.4+
1998 03 22 704 0.2− 1.2− 1999 05 17 691 1.6− 1.0− 1999 06 14 704 0.1+ 0.9+
1998 03 22 704 1.0+ 1.7− 1999 05 17 691 0.2+ 0.0 1999 06 14 704 0.4− 0.2+
1999 05 10 704 0.4+ 0.4+ 1999 05 18 704 0.4+ 1.7−

(11071)∗ 1992 EU14 = 1996 YM3 = 1998 FO118

Discovered 1992 Mar. 1 at the European Southern Observatory in the course
of the Uppsala-ESO Survey of Asteroids and Comets.
Id. A. Doppler (MPC 33681)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 4.96692 (2000.0) P Q
n 0.17811959 ω 351.60750 +0.42285532 +0.90434533
a 3.1284431 Ω 303.38894 −0.82734156 +0.35919988
e 0.1191712 i 3.97666 −0.36972872 +0.23051023
P 5.53 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1992 03 01 809 0.7− 0.2− 1998 03 31 704 (0.6− 2.7−) 1998 04 30 699 0.1+ 0.7+
1992 03 03 809 0.3− 0.8− 1998 03 31 704 0.4+ 0.5− 1999 06 11 703 0.3− 0.4−
1992 03 06 809 0.8+ 0.7+ 1998 03 31 704 0.8+ 1.7+ 1999 06 11 703 0.1+ 0.5−
1996 12 19 327 0.7− 0.0 1998 04 01 704 0.8+ 0.0 1999 06 11 703 0.2+ 0.2−
1996 12 19 327 0.5+ 0.5− 1998 04 01 704 1.0+ 1.0− 1999 06 11 703 0.3+ 0.7+
1996 12 19 327 0.0 0.5+ 1998 04 01 704 0.3+ 0.3+ 1999 07 14 704 0.2+ 0.1−
1996 12 20 327 0.4+ 0.2+ 1998 04 01 704 1.1− 1.0− 1999 07 14 704 0.4− 0.8+
1996 12 20 327 0.1− 0.5− 1998 04 01 704 (0.3+ 2.1+) 1999 07 14 704 0.2− 0.5−
1996 12 20 327 0.3− 0.0 1998 04 22 704 1.0− 0.7+ 1999 07 14 704 0.1+ 0.2−
1998 03 25 704 0.3+ 0.1+ 1998 04 22 704 0.4− 0.2+ 1999 07 14 704 0.1+ 0.0
1998 03 25 704 0.8+ 1.0− 1998 04 22 704 0.6+ 0.6− 1999 07 16 704 0.2+ 0.5−
1998 03 25 704 0.1+ 0.0 1998 04 22 704 0.2+ 1.2− 1999 07 16 704 0.0 0.3+
1998 03 25 704 0.7− 1.2− 1998 04 22 704 (6.1− 0.5+) 1999 07 16 704 0.4+ 0.3−
1998 03 31 704 0.4− 1.7+ 1998 04 30 699 1.1− 0.3+ 1999 07 16 704 0.3− 0.3+
1998 03 31 704 0.9− 0.8+ 1998 04 30 699 0.2+ 0.3+ 1999 07 16 704 0.1− 0.1+

(11072)∗ 1992 GP = 1955 HC1 = 1999 CJ3

Discovered 1992 Apr. 3 by K. Endate and K. Watanabe at Kitami.
Id. S. Nakano (MPC 33934)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 322.89527 (2000.0) P Q
n 0.26723151 ω 65.46778 −0.36039919 +0.93271157
a 2.3871384 Ω 183.48263 −0.91353486 −0.35567873
e 0.1152520 i 12.07802 −0.18859079 −0.05951283
P 3.69 H 13.5 G 0.15 U 2
Residuals in seconds of arc
1955 04 21 675 0.2+ 0.0 1999 02 07 888 0.6+ 0.4− 1999 05 07 704 0.2− 0.8+
1955 04 21 675 0.1− 0.3− 1999 02 08 888 0.3− 0.2− 1999 05 19 699 0.1+ 0.6+
1992 04 03 400 (0.8− 3.5+) 1999 02 08 888 0.4− 0.0 1999 05 19 699 0.0 0.9+
1992 04 03 400 1.0− 0.9− 1999 02 09 888 0.7− 0.3− 1999 05 19 699 0.9+ 0.0
1992 04 07 400 (0.9+ 3.1+) 1999 02 09 888 0.6− 0.3− 1999 06 06 703 1.3+ 0.3+
1992 04 07 400 (1.3− 3.9+) 1999 02 12 704 0.2− 0.1+ 1999 06 06 703 1.2+ 0.5+
1992 04 27 400 (3.3− 0.7+) 1999 02 12 704 0.6+ 0.4+ 1999 06 06 703 1.2+ 1.4+
1992 04 27 400 0.2− 1.9− 1999 02 12 704 0.4+ 0.5− 1999 06 06 703 0.0 0.3+
1997 10 29 704 0.8− 0.1+ 1999 02 12 704 0.5+ 0.2− 1999 06 07 704 0.2− 0.0
1997 10 29 704 0.0 0.3− 1999 02 12 704 0.0 0.1− 1999 06 07 704 0.6+ 0.8−
1997 10 29 704 0.2+ 0.2− 1999 02 16 704 1.0− 0.0 1999 06 07 704 0.1− 0.5+
1997 10 29 704 1.1+ 0.7− 1999 02 16 704 0.2− 0.4+ 1999 06 07 704 1.6+ 0.9+
1997 11 06 704 (4.8− 0.1−) 1999 02 16 704 1.0− 0.2+ 1999 06 07 704 1.6+ 1.6+
1997 11 06 704 (5.1− 0.4+) 1999 02 16 704 0.3− 0.2+ 1999 06 08 704 0.0 0.7−
1997 11 06 704 (4.8− 0.1+) 1999 02 16 704 0.2− 0.8− 1999 06 08 704 0.3+ 0.7−
1997 11 06 704 (3.5− 0.8−) 1999 05 07 704 0.2− 0.7− 1999 06 08 704 0.5− 0.3+
1997 11 06 704 (4.8− 0.2−) 1999 05 07 704 0.1+ 0.3+ 1999 06 08 704 0.7− 0.5−
1999 02 07 888 0.3+ 0.3− 1999 05 07 704 0.1+ 1.8+ 1999 06 08 704 1.7− 1.5−

(11073)∗ 1992 RA4 = 1978 WP10

Discovered 1992 Sept. 2 by E. W. Elst at the European Southern Observatory.
Id. B. G. Marsden (MPC 21586)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 30.85337 (2000.0) P Q
n 0.26508460 ω 270.54659 −0.44374456 +0.89605762
a 2.4000100 Ω 333.09824 −0.81026300 −0.40741469
e 0.1719665 i 1.65859 −0.38283760 −0.17633494
P 3.72 H 14.9 G 0.15 U 1
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Residuals in seconds of arc
1978 11 29 675 0.3+ 0.4− 1992 09 23 809 0.3+ 0.6− 1999 06 15 704 0.3+ 0.7−
1978 11 30 675 0.3− 1.8− 1992 09 23 809 0.0 0.1+ 1999 06 15 704 0.6+ 1.3−
1989 11 22 675 0.5− 1.2+ 1995 03 26 292 1.1+ 1.3− 1999 07 14 704 0.6+ 0.6+
1989 11 22 675 0.3− 1.8+ 1995 03 26 292 0.1− 0.3+ 1999 07 14 704 1.0− 0.1+
1992 09 02 809 0.7+ 0.5+ 1995 04 16 292 1.8− 1.0+ 1999 07 14 704 0.1+ 1.0+
1992 09 02 809 0.0 0.4− 1995 04 16 292 0.6+ 1.6− 1999 07 14 704 0.7− 0.7+
1992 09 02 809 0.3− 1.0− 1997 12 25 566 0.1+ 0.1+ 1999 07 16 704 0.1− 0.7+
1992 09 03 809 0.0 1.3− 1997 12 25 566 0.2+ 0.5+ 1999 07 16 704 0.1− 0.9+
1992 09 22 809 0.3+ 0.1− 1997 12 25 566 0.1− 0.3+ 1999 07 16 704 0.1− 0.9+
1992 09 22 809 0.1+ 0.9− 1999 06 15 704 0.1− 0.5− 1999 07 16 704 0.1− 0.6+
1992 09 22 809 0.1− 0.2+ 1999 06 15 704 0.1+ 1.0− 1999 07 16 704 0.3− 1.3+
1992 09 23 809 1.0+ 0.4+ 1999 06 15 704 0.5+ 0.3−

(11074)∗ 1992 SC1 = 1998 EW15

Discovered 1992 Sept. 23 by K. Endate and K. Watanabe at Kitami.
Id. G. V. Williams (MPC 31721)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 268.95304 (2000.0) P Q
n 0.24630415 ω 209.92469 +0.99514960 +0.08427745
a 2.5205089 Ω 145.12840 −0.06298798 +0.94208561
e 0.2074148 i 5.09155 −0.07556315 +0.32461055
P 4.00 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1992 09 23 400 0.8+ 0.1+ 1998 03 04 704 1.0− 0.0 1999 05 12 699 1.1+ 0.3+
1992 09 23 400 0.6− 0.5− 1998 03 04 704 1.1− 1.5− 1999 05 12 699 0.9+ 0.4+
1992 09 28 400 0.6+ 0.6+ 1998 03 04 704 0.8− 0.8+ 1999 05 13 704 0.2− 0.8−
1992 09 28 400 1.2+ 0.1− 1998 03 04 704 0.7− 1.7+ 1999 05 13 704 0.9+ 0.2+
1992 09 28 399 0.1− 0.3+ 1998 03 04 704 (5.1− 0.3−) 1999 05 13 704 0.5− 0.8+
1992 09 28 399 1.5− 0.5− 1998 03 20 691 0.8+ 0.4+ 1999 05 13 704 1.7− 0.1−
1992 10 01 400 0.5+ 1.3+ 1998 03 20 691 0.3+ 0.1− 1999 05 13 704 1.2+ 0.0
1992 10 01 400 0.9+ 1.4+ 1998 03 20 691 0.6+ 0.2+ 1999 05 15 704 (2.0+ 1.2+)
1992 10 19 400 (0.4+ 2.1−) 1999 04 11 699 0.3+ 0.8− 1999 05 15 704 0.2− 1.0+
1992 10 19 400 1.2− 0.4+ 1999 04 11 699 1.5+ 1.1+ 1999 05 15 704 0.1+ 0.4+
1992 10 26 400 0.4− 0.4+ 1999 04 11 699 0.1− 0.5+ 1999 05 15 704 0.3+ 0.0
1992 10 26 400 0.1+ 0.6+ 1999 04 12 704 1.2+ 0.5− 1999 05 17 704 1.5− 0.7−
1992 11 26 675 0.6− 0.7− 1999 04 12 704 0.7+ 1.2− 1999 05 17 704 0.8− 0.1−
1992 11 26 675 0.5+ 0.9− 1999 04 12 704 1.5− 1.7− 1999 05 17 704 0.5+ 1.8+
1992 11 28 675 0.4− 0.2+ 1999 04 12 704 (1.1− 2.3−) 1999 05 17 704 0.1− 0.7−
1992 11 28 675 1.2− 1.1− 1999 04 19 704 0.5+ 0.0 1999 05 17 704 0.3− 0.3+
1995 03 31 691 0.1− 0.0 1999 04 19 704 0.6− 1.3+ 1999 05 18 704 0.8+ 0.2−
1995 03 31 691 0.0 0.1− 1999 04 19 704 1.2+ 1.5+ 1999 05 18 704 1.1− 0.4+
1998 02 27 566 1.3+ 1.0− 1999 04 19 704 0.7+ 1.2+ 1999 05 18 704 0.5+ 1.0−
1998 02 27 566 1.3+ 1.4− 1999 05 09 699 0.2+ 0.1− 1999 05 18 704 0.8− 0.3+
1998 02 27 566 1.5+ 1.0− 1999 05 09 699 0.3− 0.1− 1999 05 18 704 0.7− 0.7−
1998 03 03 704 0.9+ 1.1+ 1999 05 09 699 0.3− 0.2− 1999 05 19 704 0.0 1.0+
1998 03 03 704 0.5+ 0.6+ 1999 05 12 704 0.5+ 0.4− 1999 05 19 704 0.6− 1.5+
1998 03 03 704 (1.8− 2.2+) 1999 05 12 704 0.9− 0.4+ 1999 05 19 704 1.8− 1.1−
1998 03 03 704 1.2− 1.6+ 1999 05 12 704 (0.9− 2.0−) 1999 05 19 704 0.4− 0.1−
1998 03 03 704 1.6− 0.1+ 1999 05 12 699 1.0+ 0.3+ 1999 05 19 704 0.4+ 1.9−

(11075)∗ 1992 SP26 = 1988 QO1 = 1996 YQ3

Discovered 1992 Sept. 23 by F. Börngen at Tautenburg.
Id. E. Bowell (MPC 28848), G. V. Williams (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.49463 (2000.0) P Q
n 0.26301831 ω 275.75869 +0.99754752 +0.00098681
a 2.4125633 Ω 84.19893 +0.02739082 +0.91465108
e 0.1902364 i 4.03385 −0.06441034 +0.40424304
P 3.75 H 14.6 G 0.15 U 1
Residuals in seconds of arc
1988 08 16 675 0.1+ 0.5− 1992 11 23 033 0.1− 0.1− 1998 02 26 691 0.1+ 0.0
1988 08 16 675 0.4− 0.7− 1992 11 23 033 0.6+ 0.8+ 1998 04 19 704 0.3− 0.7−

1988 09 11 675 1.1+ 0.6+ 1994 02 13 809 (0.7+ 2.3+) 1998 04 19 704 0.2− 1.3+
1988 09 11 675 0.0 0.7+ 1994 02 13 809 0.1+ 1.7+ 1998 04 19 704 0.2− 1.3−
1992 09 23 033 0.5+ 0.3− 1994 02 13 809 (1.8− 3.2+) 1998 04 19 704 (2.4− 0.8+)
1992 09 25 033 0.0 0.2+ 1996 12 17 608 0.5− 0.9+ 1998 04 19 704 0.3− 1.7−
1992 09 25 033 0.7+ 0.1+ 1996 12 17 608 0.6− 1.0+ 1999 06 23 113 1.1− 0.4−
1992 09 27 033 1.6− 0.9− 1996 12 19 327 0.7+ 0.1+ 1999 06 23 113 1.0− 0.6−
1992 09 28 033 0.6− 0.9− 1996 12 19 327 0.2− 0.1+ 1999 07 16 704 0.9+ 0.7+
1992 10 25 675 0.6+ 0.1− 1996 12 19 327 0.6+ 0.6+ 1999 07 16 704 0.1+ 0.9+
1992 10 25 675 0.2+ 0.2+ 1996 12 29 327 0.5+ 0.1+ 1999 07 16 704 0.6+ 0.7+
1992 10 31 033 0.5− 0.5− 1996 12 29 327 0.1+ 0.4+ 1999 07 16 704 0.4+ 0.5+
1992 10 31 033 0.6− 0.7− 1996 12 29 327 0.7+ 1.6−
1992 11 01 033 0.0 0.1+ 1998 02 26 691 0.1− 0.2+

(11076)∗ 1992 UR = 1981 UJ20

Discovered 1992 Oct. 21 by S. Otomo at Kiyosato.
Id. G. V. Williams (MPC 21588)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.81274 (2000.0) P Q
n 0.26379637 ω 313.85145 +0.97736291 +0.13649952
a 2.4078171 Ω 39.14568 −0.02130172 +0.82364065
e 0.1967842 i 14.83616 −0.21049461 +0.55043979
P 3.74 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1977 10 22 675 1.8+ 0.8− 1992 10 30 894 0.4− 0.2− 1998 03 24 704 0.9− 0.4−
1977 10 22 675 0.3+ 2.0− 1992 10 31 894 0.7+ 0.5− 1998 03 25 704 0.4+ 0.2+
1981 10 28 095 0.8− 1.6− 1992 10 31 894 0.2+ 0.2− 1998 03 25 704 0.3+ 0.9+
1992 10 21 894 0.6+ 0.2+ 1992 11 21 894 0.3− 0.3− 1998 03 25 704 1.0+ 0.1+
1992 10 21 894 0.4− 0.3+ 1992 11 21 894 0.2+ 1.3+ 1998 03 25 704 0.5− 0.9−
1992 10 24 894 1.0+ 1.3+ 1992 11 22 894 1.4− 1.4+ 1998 03 25 704 0.4+ 0.9−
1992 10 24 894 0.1− 0.4+ 1992 11 22 894 1.3+ 0.8− 1998 03 25 566 0.0 0.3−
1992 10 25 385 0.7− 1.9+ Y 1992 12 13 010 0.6+ 1.0− 1998 03 25 566 0.1− 0.2−
1992 10 25 385 (1.1− 2.3−)Y 1992 12 14 010 1.0+ 1.4+ 1998 03 25 566 0.2− 0.6−
1992 10 25 894 0.2− 0.9+ 1996 11 12 689 2.0− 0.5− 1999 06 19 423 0.7− 0.8−
1992 10 25 894 0.3− 0.3− 1998 02 25 566 0.2+ 0.1+ 1999 06 19 423 0.3− 0.5−
1992 10 26 885 0.7− 1.8+ 1998 02 25 566 0.1+ 0.0 1999 06 19 423 0.2− 1.3−
1992 10 26 885 0.3− 0.5− 1998 02 25 566 0.1+ 0.1− 1999 07 17 423 0.8+ 1.3−
1992 10 27 894 0.8− 0.0 1998 03 24 704 0.0 0.6+ 1999 07 18 423 0.5− 1.8+
1992 10 27 894 0.5+ 1.6− 1998 03 24 704 0.6+ 0.2+ 1999 07 18 423 0.1− 1.9+
1992 10 30 894 0.3− 0.5− 1998 03 24 704 (3.0− 1.4−)

(11077)∗ 1992 WB2 = 1975 RM2 = 1990 EY6 = 1998 EC15

Discovered 1992 Nov. 18 by S. Ueda and H. Kaneda at Kushiro.
Id. G. V. Williams (MPC 31722)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 285.49004 (2000.0) P Q
n 0.23935019 ω 5.72132 +0.94479685 +0.32743503
a 2.5690952 Ω 335.15509 −0.30174501 +0.85515756
e 0.1695269 i 1.64350 −0.12770616 +0.40186049
P 4.12 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1975 09 09 808 0.2+ 0.2+ 1998 03 04 704 0.4+ 0.5+ 1999 05 13 704 1.1+ 0.1+
1975 09 09 808 0.4− 0.2+ 1998 03 04 704 0.1− 1.2− 1999 05 13 704 0.1+ 1.0−
1990 03 02 809 0.2+ 0.7+ 1998 03 04 704 0.5− 0.6− 1999 05 14 704 0.0 0.4−
1990 03 02 809 0.3+ 0.2+ 1998 03 04 704 0.5− 0.2− 1999 05 14 704 0.7+ 0.1−
1990 03 02 809 0.4+ 0.3− 1998 03 25 691 0.1− 0.2+ 1999 05 14 704 0.5+ 0.1−
1990 03 03 809 (3.6− 45.9−) 1998 03 25 691 0.0 0.0 1999 05 14 704 0.4− 0.9+
1990 03 03 809 (3.6− 46.4−) 1998 03 25 691 0.1− 0.1+ 1999 05 14 704 0.6− 0.5+
1990 03 03 809 (3.3− 46.7−) 1999 04 14 699 0.9− 0.9+ 1999 05 18 704 0.8+ 0.5−
1992 11 18 399 0.2− 0.2− 1999 04 14 699 0.1+ 0.4+ 1999 05 18 704 0.6+ 0.5−
1992 11 18 399 (1.0+ 2.5+) 1999 04 14 699 0.7+ 0.3− 1999 05 18 704 0.5+ 1.0−
1992 11 21 399 0.8− 1.9− 1999 04 15 704 0.6− 0.0 1999 05 18 704 0.8+ 1.3−
1992 11 21 399 0.2+ 1.3− 1999 04 15 704 0.3− 1.2+ 1999 05 18 704 1.6+ 1.1−
1992 11 25 691 0.1+ 0.4+ 1999 04 15 704 0.3+ 0.1+ 1999 05 19 704 0.3− 0.4−
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1992 11 25 691 0.5+ 0.3+ 1999 04 15 704 0.5+ 0.6+ 1999 05 19 704 0.3+ 0.7+
1992 11 25 691 0.0 0.2+ 1999 04 15 704 (2.2− 1.6+) 1999 05 19 704 0.3+ 1.4+
1992 11 25 675 0.2− 0.1+ 1999 04 17 704 0.8+ 1.7− 1999 05 19 704 0.5− 0.8−
1992 11 25 675 0.0 0.3+ 1999 04 17 704 0.3− 0.6− 1999 05 19 704 0.5+ 0.5−
1992 11 28 675 0.5+ 0.3+ 1999 04 17 704 1.5− 0.5+ 1999 06 05 699 0.2+ 0.6+
1992 11 28 675 0.8+ 0.7− 1999 04 17 704 0.2− 1.0+ 1999 06 05 699 0.3+ 0.6+
1994 06 12 691 0.1− 0.1− 1999 04 20 704 0.3− 0.5− 1999 06 05 699 1.2+ 0.4+
1994 06 12 691 0.2+ 0.3+ 1999 04 20 704 0.3+ 0.1+ 1999 06 07 703 0.4+ 0.2−
1994 06 12 691 0.0 0.4− 1999 04 20 704 0.6− 1.0− 1999 06 07 703 0.5− 0.4+
1998 02 26 566 0.6− 0.9+ 1999 04 20 704 1.3− 0.5− 1999 06 07 703 0.1− 0.5+
1998 02 26 566 0.6− 0.8+ 1999 04 20 704 1.0− 1.3− 1999 06 07 703 0.1+ 0.4+
1998 02 26 566 0.6− 0.8+ 1999 05 10 704 0.6+ 0.7+ 1999 06 09 704 0.1− 0.5−
1998 03 03 704 0.4+ 0.2+ 1999 05 10 704 1.1− 0.3− 1999 06 09 704 0.6− 0.8−
1998 03 03 704 0.4+ 0.7− 1999 05 10 704 0.1+ 0.7+ 1999 06 09 704 0.9− 1.6−
1998 03 03 704 0.1+ 0.0 1999 05 10 704 1.7− 1.7+ 1999 06 09 704 0.3+ 0.6−
1998 03 03 704 0.9+ 0.1− 1999 05 10 704 0.6− 1.4+ 1999 06 09 704 1.2− 1.6−
1998 03 03 704 0.3− 0.0 1999 05 13 704 0.7+ 0.3+
1998 03 04 704 0.5+ 0.4− 1999 05 13 704 0.2− 0.2−

(11078)∗ 1992 WH2 = 1997 WQ48

Discovered 1992 Nov. 18 by S. Ueda and H. Kaneda at Kushiro.
Id. G. V. Williams (MPC 31232)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 328.24204 (2000.0) P Q
n 0.19182746 ω 326.85986 −0.87643424 +0.44356703
a 2.9775715 Ω 240.56889 −0.38161978 −0.87716168
e 0.1015777 i 12.42405 −0.29364838 −0.18394476
P 5.14 H 12.4 G 0.15 U 1
Residuals in seconds of arc
1992 11 18 399 1.5− 1.2− 1997 10 30 704 0.8+ 0.1− 1999 02 12 704 0.4− 0.8−
1992 11 18 399 1.1− 0.4+ 1997 10 30 704 0.3+ 0.4− 1999 02 12 704 0.3+ 0.5−
1992 11 21 399 0.6− 0.6+ 1997 10 30 704 0.2+ 0.6− 1999 02 12 704 0.7− 0.2+
1992 11 21 399 0.2+ 0.2+ 1997 11 26 566 0.2+ 0.3+ 1999 02 16 704 1.7− 0.2+
1992 11 25 675 0.4+ 0.9− 1997 11 26 566 0.2+ 0.0 1999 02 16 704 0.8+ 0.6−
1992 11 25 675 0.8+ 0.9− 1997 11 26 566 0.5+ 0.3+ 1999 02 16 704 0.2+ 0.1+
1992 11 27 399 (2.5− 0.3+) 1997 11 29 704 0.3− 0.9− 1999 02 16 704 0.8+ 0.0
1992 11 27 399 (2.3− 1.5+) 1997 11 29 704 0.0 1.2+ 1999 02 16 704 0.7+ 0.5+
1992 11 28 675 1.1+ 0.8− 1997 11 29 704 0.2− 0.8+ 1999 04 07 704 0.3+ 0.4−
1992 11 28 675 0.7+ 0.1− 1997 11 29 704 0.4− 0.1− 1999 04 07 704 0.2− 0.8+
1996 10 04 691 0.0 0.1+ 1997 11 29 704 0.8+ 0.1+ 1999 04 07 704 0.7− 1.2+
1996 10 04 691 0.0 0.3+ 1999 01 13 426 0.4+ 0.2+ 1999 04 07 704 1.1+ 0.6−
1996 10 04 691 0.2+ 0.3− 1999 01 13 426 0.2+ 0.2+ 1999 04 07 704 (2.5+ 0.4−)
1997 10 29 704 0.4− 0.7+ 1999 01 13 426 0.4+ 0.0 1999 05 07 704 0.5− 0.7−
1997 10 29 704 0.7− 0.1− 1999 01 14 426 0.4+ 0.1+ 1999 05 07 704 1.4− 1.6+
1997 10 29 704 0.2+ 0.6+ 1999 01 14 426 0.3+ 0.0 1999 05 07 704 (2.7+ 2.3+)
1997 10 29 704 1.6− 1.1+ 1999 01 14 426 0.5+ 0.2+ 1999 05 07 704 1.4− 1.0+
1997 10 29 704 1.2− 0.4+ 1999 02 12 704 0.1− 1.0−
1997 10 30 704 0.9+ 0.4− 1999 02 12 704 0.1− 0.2−

(11079)∗ 1993 AJ = 1991 NT6

Discovered 1993 Jan. 13 by K. Endate and K. Watanabe at Kitami.
Id. S. Nakano (MPC 21946), K. Ichikawa (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 250.83333 (2000.0) P Q
n 0.23165836 ω 287.06612 +0.69468415 −0.68667662
a 2.6256534 Ω 116.90854 +0.71676997 +0.63578813
e 0.2020963 i 13.89993 +0.06045440 +0.35248927
P 4.25 H 12.8 G 0.15 U 1
Residuals in seconds of arc
1991 07 11 809 0.0 1.1− 1998 04 03 704 0.4+ 0.2− 1998 05 16 704 (2.3− 1.8−)
1991 07 11 809 0.0 1.1− 1998 04 03 704 0.2+ 0.1+ 1999 06 09 704 0.1− 0.8−
1991 07 11 809 0.2+ 1.0− 1998 04 03 704 0.3+ 0.2− 1999 06 09 704 0.1+ 0.2+
1991 07 12 809 (2.8+ 1.0+) 1998 04 03 704 0.6+ 0.2+ 1999 06 09 704 0.4− 0.9−

1992 12 24 691 0.9− 0.1+ 1998 04 03 704 0.3− 0.0 1999 06 09 704 0.1+ 0.5−
1992 12 24 691 0.8− 0.2− 1998 04 24 704 0.2− 0.4+ 1999 06 14 704 0.8− 0.3+
1992 12 24 691 0.4− 0.1− 1998 04 24 704 0.9− 0.9+ 1999 06 14 704 0.3+ 0.1+
1993 01 13 400 0.4− 0.4+ 1998 04 24 704 0.4+ 0.8+ 1999 06 14 704 0.6− 0.6+
1993 01 13 400 (4.0+ 4.1−) 1998 04 24 704 0.1− 0.4+ 1999 06 14 704 0.4− 0.7+
1993 01 14 400 1.0+ 0.2− 1998 04 24 704 0.3− 0.8+ 1999 06 14 704 0.0 0.0
1993 01 14 400 (3.3− 1.0−) 1998 04 26 566 0.7− 0.8− 1999 07 13 704 0.6+ 0.0
1993 01 17 403 1.1− 1.7+ 1998 04 26 566 0.1− 1.0− 1999 07 13 704 0.1+ 0.4+
1993 01 17 403 0.4− 0.1− 1998 04 26 566 0.6− 0.9− 1999 07 13 704 0.5+ 0.1+
1993 01 21 403 0.5+ 0.9+ 1998 04 29 566 0.4− 0.6− 1999 07 13 704 0.0 0.2+
1993 01 21 403 (2.8+ 1.8−) 1998 04 29 566 0.4− 0.7− 1999 07 13 704 0.5+ 0.1−
1993 02 21 400 1.5+ 1.1− 1998 04 29 566 0.4− 1.3− 1999 07 19 704 0.4+ 0.2+
1993 02 21 400 1.2+ 0.2− 1998 05 16 704 0.1− 0.5− 1999 07 19 704 0.4+ 0.9+
1998 04 02 704 0.1+ 0.0 1998 05 16 704 0.5+ 0.8− 1999 07 19 704 0.5+ 0.5+
1998 04 02 704 0.3+ 0.2+ 1998 05 16 704 0.3+ 0.7+ 1999 07 19 704 0.4+ 0.8+
1998 04 02 704 0.3+ 0.3− 1998 05 16 704 0.0 0.2+ 1999 07 19 704 0.1− 1.9+

(11080)∗ 1993 FO = 1979 TE2 = 1997 BX4

Discovered 1993 Mar. 23 by A. C. Gilmore and P. M. Kilmartin at the Mount
John Observatory.
Id. G. V. Williams (MPC 29102, MPC 31535)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 314.27057 (2000.0) P Q
n 0.18578508 ω 128.32192 +0.77925589 +0.62668922
a 3.0417872 Ω 192.87394 −0.58120268 +0.71992943
e 0.1706346 i 1.17527 −0.23444340 +0.29826539
P 5.31 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1979 10 14 095 0.4+ 1.2− 1998 03 20 704 0.4+ 0.0 1999 05 18 704 1.0+ 0.2−
1993 03 19 809 0.3− 1.3+ 1998 03 20 704 0.6+ 1.1− 1999 05 18 704 0.6− 1.3−
1993 03 20 809 (2.3+ 1.2+) 1998 03 20 704 0.5+ 1.0+ 1999 05 18 704 0.0 0.6+
1993 03 23 474 (2.7− 0.8−) 1998 03 20 704 0.8+ 0.3− 1999 05 18 704 0.1+ 0.8−
1993 03 23 474 (2.7− 1.0−) 1998 03 20 704 0.4+ 0.2+ 1999 05 18 704 0.7+ 0.5+
1993 03 24 809 0.1− 0.6+ 1998 03 22 704 0.5− 0.3+ 1999 05 19 704 0.3+ 0.8+
1993 03 25 474 0.8+ 2.0− 1998 03 22 704 0.9− 0.6− 1999 05 19 704 0.5− 0.3+
1993 03 25 474 0.9− 1.4− 1998 03 22 704 1.3+ 0.9+ 1999 05 19 704 0.6+ 1.1+
1997 01 31 557 0.1− 1.2+ 1998 03 22 704 0.7+ 1.5− 1999 05 19 704 1.0+ 0.6−
1997 01 31 557 0.3+ 1.3+ 1998 03 22 704 (4.0− 3.2−) 1999 05 19 704 0.6− 0.0
1997 01 31 557 0.3+ 1.1+ 1998 03 29 704 1.5− 0.5− 1999 06 05 699 0.2+ 1.5+
1997 02 01 557 0.4+ 0.6+ 1998 03 29 704 1.3− 0.2− 1999 06 05 699 0.2+ 0.6−
1997 02 01 557 0.0 0.8+ 1998 03 29 704 0.3− 1.2− 1999 06 05 699 0.8− 0.4+
1997 02 01 557 0.1− 0.8+ 1998 03 29 704 1.0− 1.9− 1999 06 15 704 0.3+ 0.1+
1997 02 07 557 0.1+ 0.7+ 1999 05 10 704 0.6+ 1.1+ 1999 06 15 704 0.3− 0.1−
1997 02 07 557 0.0 1.0+ 1999 05 10 704 0.4− 0.3− 1999 06 15 704 0.1− 0.3+
1997 02 07 557 0.2+ 0.9+ 1999 05 10 704 1.4− 1.9− 1999 06 15 704 0.0 0.4+
1998 03 04 704 1.7− 0.7− 1999 05 10 704 0.9− 0.9+ 1999 06 15 704 0.3+ 0.1+
1998 03 04 704 (3.5− 2.0−) 1999 05 13 704 0.9− 0.8− 1999 06 22 691 0.1+ 0.1+
1998 03 04 704 (2.6− 1.1+) 1999 05 13 704 0.7+ 1.0+ 1999 06 22 691 0.3+ 0.2+
1998 03 04 704 (2.3− 0.4−) 1999 05 13 704 0.2− 1.1+ 1999 06 22 691 1.1+ 1.1+
1998 03 04 704 (7.3− 0.1+) 1999 05 13 704 0.4+ 1.1+

(11081)∗ 1993 FA13 = 1996 XU27 = 1998 HA62

Discovered 1993 Mar. 21 at the European Southern Observatory in the course
of the Uppsala-ESO Survey of Asteroids and Comets.
Id. G. V. Williams (MPC 31961)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 302.99901 (2000.0) P Q
n 0.20255205 ω 192.44529 +0.99866358 −0.05137256
a 2.8715185 Ω 170.49402 +0.04986491 +0.92904432
e 0.0449249 i 1.96020 +0.01358462 +0.36638438
P 4.87 H 13.4 G 0.15 U 1
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Residuals in seconds of arc
1993 03 21 809 0.1− 0.4+ 1998 03 29 704 0.1− 0.2+ 1998 05 16 704 1.0− 0.3+
1993 03 22 809 0.8+ 0.2− 1998 03 29 704 0.6− 0.3+ 1998 05 16 704 (0.5− 2.9−)
1993 03 26 809 0.6− 0.2+ 1998 03 29 704 0.1− 0.7− 1999 06 22 699 0.2− 0.7−
1993 03 27 809 0.1+ 0.4+ 1998 03 29 704 0.8+ 1.0− 1999 06 22 699 1.5− 0.3+
1993 04 18 413 0.5− 1.5− 1998 04 21 704 0.3− 0.1− 1999 06 22 699 0.0 1.0−
1996 12 11 691 0.0 0.3+ 1998 04 21 704 0.2− 0.8+ 1999 07 14 704 0.3− 0.7+
1996 12 11 691 0.3+ 0.1+ 1998 04 21 704 0.3− 0.2+ 1999 07 14 704 0.4+ 0.3+
1996 12 11 691 0.3+ 0.4+ 1998 04 21 704 0.2− 0.6+ 1999 07 14 704 0.4− 0.1+
1996 12 15 691 0.1− 0.4+ 1998 04 21 704 0.3− 1.0+ 1999 07 14 704 0.2− 0.5+
1996 12 15 691 0.0 0.4+ 1998 04 22 704 0.5+ 0.1− 1999 07 14 704 0.0 0.0
1996 12 15 691 0.1− 0.4+ 1998 04 22 704 0.9+ 0.4− 1999 07 16 704 0.5+ 0.4+
1998 03 25 704 0.6+ 0.3+ 1998 04 22 704 0.4+ 0.6− 1999 07 16 704 0.1− 0.2+
1998 03 25 704 0.2+ 0.8+ 1998 04 22 704 0.8+ 1.0− 1999 07 16 704 0.1+ 0.3+
1998 03 25 704 0.3+ 0.9+ 1998 04 22 704 1.1+ 0.3− 1999 07 16 704 1.3+ 0.5+
1998 03 25 704 1.0− 0.4+ 1998 05 16 704 (0.3− 2.2−)
1998 03 29 704 0.1− 0.3+ 1998 05 16 704 1.0− 1.0−

(11082)∗ 1993 JW = 1978 WJ18 = 1998 GR3

Discovered 1993 May 14 by E. W. Elst at the European Southern
Observatory.
Id. A. Doppler (MPC 33235), G. V. Williams (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 41.22812 (2000.0) P Q
n 0.17060485 ω 159.20157 −0.65946672 +0.72343747
a 3.2196485 Ω 68.92352 −0.71692970 −0.52352063
e 0.0728123 i 12.64773 −0.22608726 −0.45007153
P 5.78 H 12.7 G 0.15 U 1
Residuals in seconds of arc
1978 11 30 675 0.2− 0.5− 1998 02 24 566 0.2+ 0.3+ 1999 06 09 704 0.3− 1.2−
1978 12 01 675 0.8+ 0.6− 1998 02 24 566 0.0 0.3+ 1999 06 09 704 0.6+ 0.6−
1993 05 14 809 0.0 0.0 1998 04 02 704 0.4+ 0.5− 1999 06 09 704 1.1+ 0.7−
1993 05 14 809 0.3− 0.1+ 1998 04 02 704 0.9− 0.3+ 1999 06 09 704 0.1+ 1.8−
1993 05 14 809 0.8− 0.8+ 1998 04 02 704 0.1− 1.0− 1999 06 09 704 0.2− 0.3−
1993 05 15 809 0.5+ 1.1− 1998 04 02 704 0.1+ 0.1− 1999 06 15 704 0.2+ 0.3+
1993 05 15 809 0.1− 0.4− 1998 04 02 704 0.6− 0.0 1999 06 15 704 0.2+ 0.4+
1993 05 15 809 0.5− 0.3+ 1998 04 03 704 0.7+ 0.7− 1999 06 15 704 0.6+ 0.1+
1993 05 23 809 0.2+ 0.9+ 1998 04 03 704 0.0 0.3+ 1999 06 15 704 0.4+ 0.5+
1993 05 23 809 0.2+ 0.4+ 1998 04 03 704 0.4− 0.2+ 1999 06 15 704 0.3− 0.4−
1993 05 23 809 1.1+ 0.0 1998 04 03 704 0.6+ 0.4+ 1999 07 16 704 1.1− 0.6+
1993 06 17 809 (3.5+ 0.1+) 1998 04 03 704 0.5− 0.0 1999 07 16 704 0.3− 0.5+
1993 06 17 809 (3.3+ 0.9+) 1998 04 23 566 0.3− 0.1+ 1999 07 16 704 0.5− 0.5+
1993 06 17 809 (2.5+ 0.0 ) 1998 04 23 566 0.5+ 0.2− 1999 07 16 704 0.8− 0.7+
1998 02 24 566 0.0 0.2+ 1998 04 23 566 0.0 0.0

(11083)∗ 1993 RZ6 = 1986 XR2 = 1997 YK16

Discovered 1993 Sept. 15 by E. W. Elst at the European Southern
Observatory.
Id. G. V. Williams (MPC 31234)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 179.54662 (2000.0) P Q
n 0.27289629 ω 65.44917 +0.49915100 −0.86648003
a 2.3539883 Ω 354.58761 +0.76214888 +0.44328976
e 0.1033726 i 4.73579 +0.41228312 +0.22957907
P 3.61 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1986 12 03 010 1.5− 1.8+ 1995 03 09 691 0.8− 0.7+ 1999 04 15 704 1.1+ 0.9−
1986 12 03 010 0.7+ 1.7+ 1995 03 09 691 0.1+ 1.3− 1999 04 15 704 0.9+ 0.1+
1993 09 15 809 (3.5+ 0.8+) 1997 12 06 704 0.2− 0.9− 1999 04 15 704 0.9+ 0.5−
1993 09 15 809 (2.6+ 0.5+) 1997 12 06 704 0.6− 0.8− 1999 04 17 704 1.6+ 0.3−
1993 09 15 809 (2.6+ 0.3+) 1997 12 06 704 0.9− 0.2− 1999 04 17 704 (2.2+ 0.3+)
1993 09 17 809 1.1+ 1.1− 1997 12 06 704 0.9+ 0.8+ 1999 04 17 704 0.4+ 0.5+

1993 09 17 809 1.3+ 0.8− 1997 12 06 704 0.8− 0.1+ 1999 04 20 704 0.1− 1.4−
1993 09 17 809 1.2+ 0.9− 1997 12 29 587 0.4+ 1.1− 1999 04 20 704 0.8+ 0.5+
1993 09 18 675 0.2+ 0.5− 1997 12 29 587 0.4+ 0.1− 1999 04 20 704 0.7− 0.4−
1993 09 18 675 1.0− 0.3− 1997 12 29 587 0.4− 0.8− 1999 04 20 704 0.7− 1.5−
1993 09 18 691 0.3− 0.9+ 1997 12 29 587 0.1+ 0.4− 1999 05 13 704 0.8+ 1.1−
1993 09 18 691 0.7− 0.5+ 1998 01 03 587 0.2+ 0.1+ 1999 05 13 704 0.8+ 0.8+
1993 09 18 691 0.5− 0.3− 1998 01 03 587 0.8+ 0.2− 1999 05 13 704 1.6− 1.0−
1993 09 19 400 0.4− 1.3+ 1998 01 05 587 0.3+ 0.1− 1999 05 13 704 0.3+ 0.0
1993 09 19 400 1.6− 0.1− 1998 01 05 587 0.4+ 0.2− 1999 05 19 704 1.0− 1.2−
1993 09 22 675 0.0 0.4− 1998 01 05 587 0.3− 0.1− 1999 05 19 704 1.2− 0.1−
1993 09 22 675 0.5− 0.9− 1998 01 06 587 0.4+ 0.4− 1999 05 19 704 1.3− 1.7+
1993 10 17 033 1.4+ 1.2− 1998 01 06 587 0.6+ 0.0 1999 05 19 704 1.5− 1.3−
1993 10 17 033 1.6+ 1.1− 1998 01 17 587 (2.7+ 1.5−) 1999 05 19 704 1.8− 0.1+
1995 03 09 691 0.7− 0.5+ 1999 04 15 704 1.3+ 1.7+

(11084)∗ 1993 SG3 = 1997 XN5

Discovered 1993 Sept. 19 at Farra d’Isonzo.
Id. E. Pettarin (MPC 30980)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 106.35207 (2000.0) P Q
n 0.27846002 ω 331.83089 −0.77068318 −0.63708625
a 2.3225272 Ω 168.56632 +0.59624592 −0.72816693
e 0.1257691 i 3.75502 +0.22480711 −0.25277267
P 3.54 H 15.1 G 0.15 U 1
Residuals in seconds of arc
1993 09 15 809 (0.2+ 3.1−) 1993 10 19 595 0.3+ 0.3− 1999 05 13 704 1.1+ 0.2+
1993 09 15 809 (2.2− 3.5−) 1995 03 23 033 0.3− 0.3+ 1999 05 16 120 0.1+ 0.4−
1993 09 15 809 0.5− 1.4− 1995 03 23 033 0.3+ 0.4− 1999 05 16 120 1.2+ 0.6+
1993 09 19 675 0.7+ 0.8− 1997 11 21 595 0.1+ 0.3+ 1999 05 18 704 0.6− 0.4−
1993 09 19 595 0.8+ 0.6− 1997 11 22 595 0.2+ 0.1+ 1999 05 18 704 0.3+ 0.2−
1993 09 19 595 1.2+ 0.4− 1997 11 29 704 1.0+ 1.9+ 1999 05 18 704 0.2+ 0.3+
1993 09 20 691 0.5+ 0.3+ 1997 11 29 704 1.3+ 0.4− 1999 05 18 704 1.2− 0.1+
1993 09 20 691 0.4+ 0.0 1997 11 29 704 1.4− 0.5− 1999 05 18 704 1.4− 0.2+
1993 09 20 691 0.5+ 0.1+ 1997 11 29 704 0.6− 0.5− 1999 05 19 704 (1.2− 3.3−)
1993 09 20 595 (2.5+ 1.5−) 1997 11 29 704 0.0 1.3− 1999 05 19 704 1.9− 0.4+
1993 09 20 595 1.5+ 0.9− 1997 12 04 704 0.4− 0.4+ 1999 05 19 704 1.7− 0.7−
1993 09 22 809 1.3− 0.5− 1997 12 04 704 0.5− 0.8+ 1999 05 19 704 1.0+ 0.7+
1993 09 22 809 0.4− 1.3− 1997 12 04 704 0.4− 0.1− 1999 05 19 704 0.7+ 0.3−
1993 09 22 809 (2.9− 1.7−) 1997 12 04 704 1.2+ 1.5− 1999 05 19 120 0.7+ 0.0
1993 09 23 675 0.8+ 0.4− 1997 12 04 704 0.3+ 0.1+ 1999 05 19 120 0.2+ 0.6−
1993 09 23 675 1.2+ 0.7+ 1997 12 05 595 0.0 0.6+ 1999 06 06 703 0.3− 0.1−
1993 10 04 595 (2.0− 2.1+) 1997 12 05 595 0.1− 0.8+ 1999 06 06 703 0.8+ 0.6+
1993 10 04 595 0.1− 1.6+ 1997 12 06 595 0.7− 0.3− 1999 06 06 703 0.2− 0.5+
1993 10 04 595 0.4− 0.6+ 1997 12 06 595 0.2− 0.4− 1999 06 06 703 0.2+ 0.0
1993 10 15 595 0.4+ 0.7+ 1997 12 07 595 0.3+ 0.2+ 1999 06 14 704 0.6+ 0.2+
1993 10 15 595 1.8− 1.0+ 1997 12 07 595 0.1− 0.3+ 1999 06 14 704 0.1+ 0.6−
1993 10 15 595 0.8− 0.2− 1999 05 13 704 1.7+ 1.9+ 1999 06 14 704 0.8+ 0.2+
1993 10 19 595 2.0− 0.8+ 1999 05 13 704 0.4− 0.1+ 1999 06 14 704 1.5− 0.4−
1993 10 19 595 1.4− 1.5+ 1999 05 13 704 0.2− 0.7−
(11085)∗ 1993 SS6 = 1995 CG1

Discovered 1993 Sept. 17 by E. W. Elst at the European Southern
Observatory.
Id. K. Ichikawa (MPC 32455), S. Nakano (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 65.25078 (2000.0) P Q
n 0.26479811 ω 260.15022 −0.93744658 −0.34728855
a 2.4017407 Ω 259.52511 +0.32826434 −0.85869467
e 0.1546513 i 1.40893 +0.11591567 −0.37687415
P 3.72 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1993 09 17 809 (4.5+ 2.2+) 1995 03 05 399 0.1+ 1.4− 1999 04 07 704 0.5+ 0.9−
1993 09 17 809 (3.1+ 1.7+) 1995 03 06 399 (1.1− 2.5−) 1999 04 09 699 0.6+ 0.5+
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1993 09 17 809 (4.0+ 1.6+) 1997 10 22 704 1.2+ 0.1+ 1999 04 09 699 0.4+ 0.9+
1993 09 18 809 1.3+ 0.1+ 1997 10 22 704 1.0+ 0.9− 1999 04 09 699 0.6+ 0.6+
1993 09 18 809 1.0+ 0.5− 1997 10 22 704 0.6− 0.0 1999 04 15 704 0.5− 0.5+
1993 09 18 809 1.1+ 0.1+ 1997 10 22 704 0.1− 0.9+ 1999 04 15 704 0.4− 0.4+
1993 09 22 809 0.8− 0.2+ 1997 11 03 704 0.7− 0.2+ 1999 04 15 704 0.2− 0.2+
1993 09 22 809 (2.6− 0.7−) 1997 11 03 704 0.6− 0.9+ 1999 04 15 704 1.1− 0.0
1993 09 22 809 1.8− 0.6− 1997 11 03 704 0.5− 0.2− 1999 04 15 704 1.0− 1.0−
1993 09 24 809 1.0+ 0.8+ 1999 03 25 704 2.1+ 0.1+ 1999 04 18 704 1.5+ 1.1−
1993 09 24 809 0.4+ 0.5− 1999 03 25 704 1.2− 1.5− 1999 04 18 704 (0.1− 3.0+)
1993 09 24 809 1.5− 0.7− 1999 03 25 704 1.1− 0.3+ 1999 04 18 704 0.1− 0.8−
1995 02 03 399 1.9− 0.3+ 1999 03 25 704 0.6− 0.8+ 1999 04 18 704 (4.0− 1.5+)
1995 02 03 399 2.0− 0.2+ 1999 03 25 704 (0.1− 2.5−) 1999 05 10 704 1.0− 0.1−
1995 02 06 399 0.1+ 0.4+ 1999 03 29 699 0.7+ 0.3+ 1999 05 10 704 0.9− 0.5+
1995 02 06 399 0.6− 0.5+ 1999 03 29 699 0.6+ 0.7+ 1999 05 10 704 2.0− 0.2+
1995 02 19 399 1.1+ 0.5− 1999 03 29 699 0.7+ 1.0+ 1999 05 10 704 1.0− 0.1−
1995 02 19 399 0.7+ 0.6+ 1999 04 07 704 1.3+ 0.0 1999 05 17 699 0.9− 0.7+
1995 02 25 098 (1.5+ 3.5+) 1999 04 07 704 1.1+ 0.3− 1999 05 17 699 0.3− 0.2−
1995 02 26 098 1.2+ 0.1− 1999 04 07 704 1.2+ 0.4− 1999 05 17 699 0.5− 0.2+
1995 03 05 399 0.6+ 1.1− 1999 04 07 704 1.1+ 0.5−

(11086)∗ 1993 TC1 = 1966 VE = 1998 BN41 = 1999 JV61

Discovered 1993 Oct. 11 by K. Endate and K. Watanabe at Kitami.
Id. G. V. Williams (MPC 34848)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 251.09353 (2000.0) P Q
n 0.29031880 ω 350.42892 +0.85913223 −0.50802212
a 2.2588425 Ω 40.29686 +0.47560769 +0.74813004
e 0.1604560 i 5.47325 +0.18891571 +0.42686644
P 3.39 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1966 11 12 095 0.3− 1.3+ 1993 10 20 809 (3.1+ 3.4+) 1999 05 13 704 0.0 0.7−
1993 09 24 095 (2.5− 0.7+) 1993 10 20 809 (2.9+ 3.1+) 1999 05 13 704 1.0− 0.5−
1993 10 09 809 (2.7+ 0.2−) 1993 10 20 809 (2.3+ 3.5+) 1999 05 13 704 0.6− 0.4+
1993 10 09 809 1.7+ 0.1− 1998 01 25 566 0.4− 0.2+ 1999 05 13 704 0.6+ 1.3+
1993 10 09 809 1.2+ 0.3− 1998 01 25 566 0.1− 0.0 1999 05 13 704 0.0 1.9+
1993 10 11 809 1.5+ 0.2− 1998 01 25 566 0.4− 0.1+ 1999 05 19 704 0.6− 0.1−
1993 10 11 809 1.4+ 0.5− 1998 01 29 566 0.7+ 0.8− 1999 05 19 704 0.0 1.5−
1993 10 11 809 0.7+ 0.7− 1998 01 29 566 0.6+ 0.3− 1999 05 19 704 1.4+ 0.9−
1993 10 11 400 0.0 0.2+ 1998 01 29 566 0.2+ 0.0 1999 05 19 704 0.4+ 1.4−
1993 10 11 400 0.2− 0.5+ 1998 02 25 566 0.8− 0.4− 1999 05 19 704 0.7− 0.9+
1993 10 13 675 1.0− 0.2+ 1998 02 25 566 0.8− 0.3− 1999 06 09 704 0.3+ 0.4+
1993 10 13 675 1.8− 0.5+ 1998 02 25 566 0.6− 0.6− 1999 06 09 704 1.0+ 0.7−
1993 10 14 675 0.3− 1.0− 1998 03 20 327 0.4+ 0.3+ 1999 06 09 704 0.8+ 1.4+
1993 10 14 675 0.2− 0.9− 1998 03 20 327 0.2+ 0.3+ 1999 06 09 704 0.1+ 0.7+
1993 10 14 403 1.1− 0.5+ 1998 03 20 327 0.2+ 0.7+ 1999 06 09 704 0.5− 0.6−
1993 10 14 403 (2.9− 0.6−) 1998 03 20 327 0.4+ 0.0 1999 06 15 704 0.2− 0.2−
1993 10 15 675 1.1− 0.7− 1999 05 10 704 0.3− 0.5− 1999 06 15 704 0.1− 0.0
1993 10 15 400 0.5+ 0.0 1999 05 10 704 0.2− 0.3− 1999 06 15 704 0.1− 0.3+
1993 10 15 400 1.1+ 0.1+ 1999 05 10 704 0.1− 0.3+ 1999 06 15 704 0.2+ 0.2+
1993 10 19 403 1.5− 0.6+ 1999 05 10 704 0.0 0.3+ 1999 06 15 704 0.2− 0.5+
1993 10 19 403 0.0 0.4+ 1999 05 10 704 0.0 1.3−

(11087)∗ 1993 TK1 = 1950 TY1 = 1970 WK1 = 1999 KN13

Discovered 1993 Oct. 15 by K. Endate and K. Watanabe at Kitami.
Id. G. V. Williams (MPC 34848)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 296.13315 (2000.0) P Q
n 0.29858783 ω 327.43058 +0.99741376 +0.06572219
a 2.2169436 Ω 28.84359 −0.04591932 +0.89409446
e 0.1923762 i 3.45735 −0.05529196 +0.44303012
P 3.30 H 14.5 G 0.15 U 1

Residuals in seconds of arc
1950 10 15 024 1.5+ 1.1− 1996 12 13 566 0.3− 0.6+ 1999 05 19 704 0.4− 0.3+
1970 11 23 033 2.2− 0.1+ 1998 01 26 566 0.1− 0.2+ 1999 06 09 704 0.8+ 0.0
1993 10 14 675 0.2+ 0.7− 1998 01 26 566 0.2− 0.1+ 1999 06 09 704 0.7+ 0.6+
1993 10 14 675 0.4+ 0.2+ 1998 01 26 566 0.2− 0.3+ 1999 06 09 704 0.7+ 0.1−
1993 10 15 400 0.7+ 0.5+ 1998 02 26 566 0.6+ 0.6− 1999 06 09 704 0.1+ 0.6−
1993 10 15 400 1.2+ 1.2+ 1998 02 26 566 0.4+ 0.8− 1999 06 09 704 0.6− 0.1−
1993 10 16 400 1.3− 1.4− 1998 02 26 566 0.5+ 0.4− 1999 06 15 704 0.5+ 0.1+
1993 10 16 400 1.9− 0.1− 1999 05 18 704 0.2+ 1.0− 1999 06 15 704 1.1+ 0.5+
1993 10 20 399 1.1+ 0.4− 1999 05 18 704 0.6− 0.6− 1999 06 15 704 0.5+ 0.2+
1993 10 20 399 0.3+ 0.6+ 1999 05 18 704 1.2+ 0.3− 1999 06 15 704 1.2+ 0.1−
1993 11 07 399 (3.3− 1.2−) 1999 05 18 704 0.5+ 0.1+ 1999 06 15 704 0.6+ 1.3+
1993 11 07 399 0.8− 0.1+ 1999 05 18 704 0.2+ 0.3+ 1999 06 22 701 1.4− 0.4−
1993 11 10 400 0.3− 1.3+ 1999 05 19 704 0.7− 0.7+ 1999 06 22 701 2.2− 0.7−
1993 11 10 400 0.4+ 0.2− 1999 05 19 704 0.3+ 1.5+ 1999 06 22 701 2.2− 0.3−
1996 12 13 566 0.7+ 0.2+ 1999 05 19 704 0.2+ 0.1− 1999 06 23 701 2.2− 0.5−
1996 12 13 566 0.5− 0.2+ 1999 05 19 704 0.6+ 0.4+

(11088)∗ 1993 UN = 1995 BL1

Discovered 1993 Oct. 19 by Y. Shimizu and T. Urata at the Nachi-Katsuura
Observatory.
Id. T. Urata (MPC 24746)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 352.96686 (2000.0) P Q
n 0.30952220 ω 188.08396 +0.62285532 +0.78228944
a 2.1644199 Ω 120.44143 −0.71721910 +0.57538333
e 0.1577430 i 0.57355 −0.31248681 +0.23865719
P 3.18 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1993 10 09 809 (4.4+ 3.0+) 1993 12 18 385 1.0+ 0.2− 1996 08 18 905 0.5− 0.0
1993 10 09 809 (3.6+ 2.7+) 1995 01 26 385 0.7+ 0.1+ 1996 08 18 905 0.1+ 0.2−
1993 10 09 809 (2.8+ 2.7+) 1995 01 26 385 0.5+ 0.1− 1996 08 22 905 1.2+ 0.3+
1993 10 10 675 0.3+ 0.2− 1995 01 26 385 0.6− 1.3+ 1996 08 22 905 0.9− 0.1+
1993 10 10 675 0.2+ 0.0 1995 01 28 385 0.4− 0.4+ 1996 09 03 905 0.2+ 0.5+
1993 10 11 809 (3.8+ 2.4+) 1995 01 28 385 0.5+ 0.4+ 1996 09 03 905 1.7− 0.9+
1993 10 11 809 (2.9+ 2.1+) 1995 02 02 691 0.5− 0.0 1996 10 16 385 0.2+ 0.1+
1993 10 11 809 (2.6+ 2.8+) 1995 02 02 691 0.5− 0.0 1996 10 16 385 1.3+ 0.1−
1993 10 13 675 0.1+ 0.2+ 1995 02 02 691 0.1+ 0.2− 1996 10 16 385 0.3+ 0.1+
1993 10 13 675 0.2− 0.6− 1996 06 22 566 0.2+ 0.7− 1998 01 24 886 1.5− 1.0+
1993 10 19 905 0.5+ 0.1+ 1996 06 22 566 0.1+ 0.5− 1998 01 24 886 1.3− 0.5−
1993 10 19 905 0.2+ 0.6+ 1996 06 22 566 0.0 0.5− 1998 01 30 385 0.1+ 0.6+
1993 10 19 905 0.2+ 0.1− 1996 06 22 566 0.2− 1.2− 1998 01 30 385 0.6+ 0.8−
1993 10 24 385 0.2− 1.1+ 1996 06 22 566 0.0 0.5− 1998 01 31 886 0.2− 0.9−
1993 10 24 385 0.4− 1.0+ 1996 06 22 566 0.4− 0.6− 1998 01 31 886 1.4+ 0.4+
1993 10 24 385 0.3− 1.0+ 1996 08 08 905 0.8+ 0.3− 1999 06 15 704 1.0+ 0.0
1993 11 04 905 1.7+ 1.5− 1996 08 08 905 0.1− 0.7− 1999 06 15 704 1.0+ 0.5+
1993 11 04 905 (2.5− 1.6+) 1996 08 11 816 0.5− 0.2− 1999 06 15 704 1.2+ 0.5+
1993 11 04 905 0.6+ 1.1+ 1996 08 11 816 0.5− 0.1− 1999 06 15 704 0.4+ 0.3+
1993 11 14 385 1.1+ 0.2− 1996 08 11 816 0.5− 0.1− 1999 06 15 704 1.0+ 0.2+
1993 11 14 385 0.9− 0.1− 1996 08 11 816 0.5− 0.1− 1999 07 06 886 0.5− 0.0
1993 11 15 385 0.1− 0.7− 1996 08 11 816 0.6− 0.1− 1999 07 06 886 0.6− 0.4−
1993 11 15 385 0.4+ 0.3− 1996 08 12 816 0.3− 0.1− 1999 07 16 704 0.1+ 0.2−
1993 11 15 385 0.1− 0.6+ 1996 08 12 816 0.2− 0.1+ 1999 07 16 704 0.3− 0.4+
1993 12 05 385 0.5− 0.2− 1996 08 12 816 0.3− 0.0 1999 07 16 704 0.1− 0.8+
1993 12 05 385 0.1+ 0.6+ 1996 08 12 816 0.3− 0.0 1999 07 16 704 0.1− 0.8+
1993 12 05 385 0.6− 1.0+ 1996 08 16 385 0.3− 0.4− 1999 07 16 704 0.4− 1.0+
1993 12 18 385 0.2− 0.5+ 1996 08 16 385 0.1+ 0.3−
1993 12 18 385 0.2+ 0.7− 1996 08 16 385 0.1− 0.6−

(11089)∗ 1994 CS8

Discovered 1994 Feb. 8 by O. A. Naranjo at Mérida.
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 159.64766 (2000.0) P Q
n 0.08187104 ω 18.15022 −0.74416311 −0.65983105
a 5.2526991 Ω 120.10539 +0.59699412 −0.72687378
e 0.0206811 i 6.91367 +0.29969867 −0.19046649
P 12.04 H 10.3 G 0.15 U 0
Residuals in seconds of arc
1988 09 11 675 0.0 0.4+ 1994 02 08 303 0.3− 0.3+ 1998 05 25 426 0.7− 0.1−
1988 09 11 675 0.8− 0.2+ 1994 02 08 303 0.1− 0.2+ 1999 06 15 691 0.1− 0.0
1989 09 02 675 0.2− 1.7+ 1994 02 09 303 0.8+ 0.6+ 1999 06 15 691 0.5− 0.7+
1989 09 02 675 0.2+ 0.3− 1994 02 10 303 1.3− 1.6+ 1999 06 15 691 0.4− 0.4+
1991 12 03 691 0.0 0.1− 1995 03 23 033 0.3+ 0.3− 1999 07 14 704 0.2− 0.4+
1991 12 03 691 0.2+ 0.0 1995 03 23 033 0.2− 0.3− 1999 07 14 704 0.8+ 1.0+
1991 12 03 691 0.7+ 0.1− 1995 03 27 675 0.4+ 1.3+ 1999 07 14 704 0.3− 0.3−
1993 11 20 691 (2.4− 1.0+) 1997 06 06 801 1.0+ 1.1− 1999 07 14 704 0.7− 0.2−
1993 11 20 691 0.4− 0.2− 1997 06 06 801 0.3− 0.2− 1999 07 16 704 0.0 0.0
1993 11 20 691 0.3− 0.2+ 1998 05 24 426 0.0 0.2− 1999 07 16 704 0.5+ 0.0
1994 01 12 691 0.7+ 0.2+ 1998 05 24 426 1.0+ 0.3− 1999 07 16 704 0.3+ 0.2+
1994 01 12 691 0.5− 0.0 1998 05 24 426 0.9− 0.6+ 1999 07 16 704 0.4+ 0.2−
1994 01 12 691 0.1+ 0.2− 1998 05 25 426 0.1− 0.7+ 1999 07 16 704 0.1− 0.3−
1994 02 08 303 0.3+ 0.8+ 1998 05 25 426 0.5+ 0.6+

(11090)∗ 1994 CT12 = 1998 BO8

Discovered 1994 Feb. 7 by E. W. Elst at the European Southern Observatory.
Id. D. J. Asher (MPC 31238)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 206.09325 (2000.0) P Q
n 0.24185733 ω 292.63671 +0.51608298 −0.84974177
a 2.5513099 Ω 125.84874 +0.82654079 +0.46107452
e 0.1310712 i 7.63481 +0.22469688 +0.25563490
P 4.08 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1994 02 07 809 1.2+ 0.9− 1998 02 25 566 0.0 1.3− 1999 05 18 704 0.3+ 0.6−
1994 02 07 809 0.2+ 0.7− 1998 02 25 566 0.2+ 1.6− 1999 05 18 704 0.4− 0.6−
1994 02 07 809 0.2− 0.4− 1998 03 01 699 0.2+ 0.7+ 1999 05 18 704 0.2− 0.3−
1994 02 09 809 1.1− 0.6+ 1998 03 01 699 0.2+ 0.4+ 1999 05 18 704 0.6− 0.4+
1994 02 09 809 1.2− 0.8+ 1998 03 01 699 0.6+ 0.2+ 1999 05 19 704 0.9+ 1.0−
1994 02 09 809 1.6− 0.3+ 1998 03 03 699 0.4+ 0.4+ 1999 05 19 704 0.0 2.1+
1994 02 12 809 1.2+ 0.2+ 1998 03 03 699 0.2+ 0.2+ 1999 05 19 704 0.2+ 0.6+
1994 02 12 809 1.0+ 0.2+ 1998 03 03 699 (1.3− 2.5+) 1999 05 19 704 0.5− 0.8−
1994 02 12 809 0.4+ 0.2− 1998 03 03 704 0.1− 0.1+ 1999 05 19 704 0.6+ 1.0−
1996 10 17 566 0.1− 0.6+ 1998 03 03 704 0.1− 0.9− 1999 05 20 699 0.2+ 0.0
1996 10 17 566 0.0 0.5+ 1998 03 03 704 1.5+ 0.2− 1999 05 20 699 1.0+ 1.2+
1996 10 17 566 0.4− 0.5+ 1998 03 03 704 0.9+ 0.4− 1999 05 20 699 0.1+ 1.4+
1998 01 07 691 0.3+ 0.4+ 1998 03 03 704 0.9− 1.2+ 1999 05 22 699 0.1− 0.2−
1998 01 07 691 0.3+ 0.1− 1998 03 04 704 0.3− 0.2− 1999 05 22 699 0.7− 0.2+
1998 01 07 691 0.1− 0.0 1998 03 04 704 0.4− 0.4+ 1999 05 22 699 0.5− 0.5−
1998 01 24 566 0.3− 0.3+ 1998 03 04 704 0.2+ 0.3− 1999 06 08 704 0.1+ 0.1+
1998 01 24 566 0.5− 0.2+ 1998 03 04 704 0.2+ 0.3− 1999 06 08 704 0.8+ 0.0
1998 01 24 566 0.8− 0.3+ 1998 03 04 704 0.2− 0.3+ 1999 06 08 704 0.3+ 0.8+
1998 01 25 411 0.1− 0.5+ 1999 05 09 699 0.5− 0.7+ 1999 06 08 704 0.3− 0.3+
1998 01 25 411 0.4− 0.4+ 1999 05 09 699 1.1+ 0.0 1999 06 08 704 0.7+ 0.7−
1998 01 26 411 0.1− 0.3+ 1999 05 09 699 1.2− 0.4+ 1999 06 14 704 0.0 0.7−
1998 01 26 411 1.0+ 0.2+ 1999 05 10 704 0.7− 0.5+ 1999 06 14 704 0.2+ 0.4−
1998 01 31 411 0.8− 0.3+ 1999 05 10 704 0.0 0.2+ 1999 06 14 704 0.4+ 0.4−
1998 01 31 411 0.1+ 0.0 1999 05 10 704 1.6− 0.3− 1999 06 14 704 0.8+ 0.1−
1998 02 02 411 0.5− 0.9+ 1999 05 10 704 1.2+ 1.5+ 1999 06 14 704 0.3− 0.1−
1998 02 02 411 0.6− 0.4+ 1999 05 10 704 2.0− 0.1−
1998 02 25 566 0.1+ 1.7− 1999 05 18 704 0.8+ 1.5−

(11091)∗ 1994 DP = 1988 QJ1 = 1998 CY2

Discovered 1994 Feb. 16 by Spacewatch at Kitt Peak.
Id. A. Doppler (MPC 32666)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 242.68416 (2000.0) P Q
n 0.25102257 ω 241.93068 +0.85848384 −0.51273418
a 2.4888241 Ω 148.91213 +0.47733901 +0.79144074
e 0.1536220 i 1.15944 +0.18749125 +0.33275398
P 3.93 H 14.4 G 0.15 U 1
Residuals in seconds of arc
1988 08 18 511 0.9− 1.1− 1998 02 06 809 (0.8+ 3.0+) 1999 05 13 704 0.6− 2.0+
1988 08 19 511 0.1+ 2.3− 1998 02 06 809 1.3+ 1.6+ 1999 05 13 704 (2.4− 0.0 )
1988 08 19 511 2.1+ 0.2− 1998 02 07 809 0.6− 0.4+ 1999 05 18 704 0.2+ 0.2−
1992 09 30 691 0.5− 1.2+ 1998 02 07 809 1.0− 1.7+ 1999 05 18 704 0.5− 0.6−
1992 09 30 691 0.2− 1.5+ 1998 02 07 809 0.1+ 1.1+ 1999 05 18 704 1.2+ 1.7+
1992 09 30 691 0.8− 1.2+ 1998 02 23 566 0.2+ 0.2− 1999 05 18 704 0.5− 0.3−
1994 02 14 675 0.3+ 0.8− 1998 02 23 566 0.3+ 0.1− 1999 06 05 699 1.3+ 0.5+
1994 02 14 675 0.8+ 1.4− 1998 02 23 566 0.4+ 0.1+ 1999 06 05 699 0.5+ 1.9−
1994 02 16 691 0.1+ 0.1− 1998 03 04 809 1.2− 0.1− 1999 06 05 699 1.0+ 0.0
1994 02 16 691 0.3− 0.4+ 1998 03 04 809 1.1− 0.3− 1999 06 09 704 1.1− 0.7+
1994 02 16 691 0.0 0.2+ 1998 03 04 809 1.4− 0.3+ 1999 06 09 704 1.3− 1.0−
1994 02 19 691 0.2− 0.1− 1998 03 24 566 0.9+ 1.1− 1999 06 09 704 0.1− 0.8−
1994 02 19 691 0.1− 0.2− 1998 03 24 566 0.8+ 1.1− 1999 06 09 704 1.8− 0.8−
1994 02 19 691 0.1− 0.1− 1998 03 24 566 1.3+ 1.9− 1999 06 15 704 0.1+ 0.7−
1994 03 04 033 0.2− 0.2+ 1999 05 10 704 0.8+ 0.3− 1999 06 15 704 0.6+ 0.4−
1994 03 04 033 0.5− 0.5− 1999 05 10 704 0.9+ 1.9+ 1999 06 15 704 0.3+ 0.5+
1994 05 05 691 0.1− 0.7− 1999 05 10 704 1.1− 1.2− 1999 06 15 704 0.2− 1.1−
1994 05 05 691 0.9− 0.2+ 1999 05 13 704 0.2− 0.7− 1999 06 22 691 0.0 0.0
1994 05 05 691 0.1− 0.2− 1999 05 13 704 0.8+ 1.7+ 1999 06 22 691 0.1+ 0.1+
1998 02 06 809 1.2+ 1.9+ 1999 05 13 704 1.2− 1.9+ 1999 06 22 691 1.4+ 1.3+

(11092)∗ 1994 ED = 1996 TV67

Discovered 1994 Mar. 4 by T. Kobayashi at Oizumi.
Id. G. V. Williams (MPC 31386)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 19.00227 (2000.0) P Q
n 0.21782042 ω 109.58865 −0.66889244 +0.74304478
a 2.7357117 Ω 118.41041 −0.69089865 −0.61069291
e 0.0442864 i 1.40838 −0.27430266 −0.27374919
P 4.52 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1994 03 04 411 0.4+ 0.1− 1996 12 12 327 0.8− 0.4+ 1999 05 10 704 0.2− 1.2+
1994 03 04 411 0.2+ 0.1− 1996 12 12 327 0.4+ 0.3− 1999 05 13 704 0.4− 0.0
1994 03 04 411 0.1− 0.3− 1998 01 22 691 0.5+ 1.2+ 1999 05 13 704 1.3− 0.8−
1994 03 06 411 0.8− 0.1+ 1998 01 22 691 0.4− 0.0 1999 05 13 704 0.4− 0.2+
1994 03 06 411 0.1+ 0.4+ 1998 01 22 691 0.3− 0.2− 1999 05 13 704 0.3+ 0.2−
1994 03 06 411 0.7− 1.1+ 1998 01 29 691 0.4+ 0.3− 1999 05 13 704 1.8− 0.5+
1994 03 10 411 0.3− 0.6− 1999 04 12 704 0.8− 1.8− 1999 05 14 704 0.6− 0.1+
1994 03 10 411 0.5+ 0.3+ 1999 04 12 704 0.9− 0.5− 1999 05 14 704 0.3− 0.0
1994 03 10 411 1.6+ 0.2− 1999 04 12 704 (0.9− 2.3−) 1999 05 14 704 0.4+ 0.1+
1994 03 15 411 0.3− 0.5− 1999 04 12 704 1.4+ 0.6− 1999 05 14 704 0.6+ 1.0+
1994 03 15 411 0.1− 0.9+ 1999 04 19 704 0.7+ 0.5− 1999 05 14 704 0.8+ 1.5+
1994 03 15 411 0.0 0.2− 1999 04 19 704 (1.3+ 2.0−) 1999 05 18 704 0.1+ 0.6−
1996 10 11 566 0.3− 0.4+ 1999 04 19 704 1.5− 0.4+ 1999 05 18 704 1.1+ 0.9+
1996 10 11 566 0.6− 0.8+ 1999 04 19 704 1.3+ 0.6− 1999 05 18 704 (3.0+ 2.1+)
1996 10 11 566 0.0 0.1+ 1999 04 20 704 1.1− 0.1+ 1999 05 18 704 0.0 0.9+
1996 10 14 327 0.3− 0.3+ 1999 04 20 704 0.1− 0.8− 1999 05 18 704 0.6− 0.8+
1996 10 14 327 0.4− 0.1+ 1999 04 20 704 1.6+ 0.8+ 1999 06 14 704 1.3+ 0.3+
1996 10 14 327 0.1− 0.2+ 1999 04 20 704 0.7+ 1.2+ 1999 06 14 704 0.0 0.5−
1996 11 07 327 0.1− 0.3+ 1999 05 10 704 0.6− 0.3− 1999 06 14 704 0.9+ 1.0−
1996 11 07 327 0.4+ 0.4+ 1999 05 10 704 0.4+ 0.4+ 1999 06 14 704 0.8+ 0.2−
1996 11 07 327 0.1+ 0.8+ 1999 05 10 704 0.3+ 1.6+ 1999 06 14 704 0.7− 0.5−
1996 12 12 327 0.1− 0.2+ 1999 05 10 704 0.1+ 0.0

(11093)∗ 1994 HD
Discovered 1994 Apr. 17 by R. H. McNaught at Siding Spring.
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 107.84696 (2000.0) P Q
n 0.22354667 ω 320.83750 −0.89679933 −0.42566243
a 2.6887922 Ω 195.38699 +0.42301593 −0.90484709
e 0.2370700 i 27.05198 −0.12964750 −0.00795198
P 4.41 H 13.1 G 0.15 U 1
Residuals in seconds of arc
1994 04 17 413 0.3− 0.2+ 1994 06 17 413 0.3− 0.7+ 1999 06 11 704 0.7+ 0.1−
1994 04 17 413 0.1− 0.5− 1994 08 28 413 0.1+ 0.5+ 1999 06 11 704 0.2+ 0.5+
1994 04 18 413 0.2− 0.7− 1994 08 28 413 0.3+ 0.5+ 1999 06 11 704 0.1− 0.3−
1994 04 18 413 0.4+ 0.6− 1995 08 21 658 0.1− 0.6− 1999 06 11 704 0.2+ 0.6−
1994 05 01 413 0.2+ 0.2− 1995 08 21 658 0.1+ 0.6− 1999 06 21 704 0.2− 0.1+
1994 05 01 413 0.2+ 0.1− 1995 08 21 658 0.0 0.6− 1999 06 21 704 0.2− 0.4−
1994 05 01 413 0.1+ 0.0 1995 08 27 658 0.1+ 0.3+ 1999 06 21 704 0.6− 0.8−
1994 05 02 413 0.1− 0.2− 1995 08 27 658 0.1+ 0.2− 1999 06 21 704 0.3− 0.2−
1994 05 02 413 0.1− 0.0 1995 08 27 658 0.1− 0.4− 1999 06 21 704 0.2− 0.1−
1994 05 02 413 0.1+ 0.0 1998 02 17 732 0.7+ 0.3− 1999 07 15 704 0.1+ 0.5+
1994 05 02 413 0.1− 0.2+ 1998 02 19 732 0.9− 1.3+ 1999 07 15 704 0.2+ 0.5+
1994 05 04 413 0.2+ 0.2− 1998 02 19 732 0.1+ 0.5− 1999 07 15 704 0.0 0.7+
1994 05 04 413 0.0 0.1− 1998 02 19 732 0.1+ 0.4− 1999 07 15 704 0.3− 0.7+
1994 06 17 413 0.3− 0.9+ 1999 06 11 704 0.2+ 0.8+

(11094)∗ 1994 PG17 = 1998 FY47

Discovered 1994 Aug. 10 by E. W. Elst at the European Southern
Observatory.
Id. G. V. Williams (MPC 31541)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 4.06512 (2000.0) P Q
n 0.18275466 ω 29.08295 +0.35821996 +0.93288452
a 3.0753207 Ω 261.92914 −0.86374874 +0.31589744
e 0.1865750 i 2.16959 −0.35442429 +0.17301817
P 5.39 H 13.5 G 0.15 U 2
Residuals in seconds of arc
1994 08 10 809 (2.1− 2.8−) 1998 03 20 704 0.0 0.4+ 1998 04 18 704 1.3− 0.0
1994 08 10 809 (2.2− 2.2−) 1998 03 20 704 0.4− 0.2+ 1998 04 18 704 0.3− 0.9−
1994 08 10 809 (2.9− 2.3−) 1998 03 20 704 0.1+ 0.2+ 1998 04 18 704 0.4+ 0.0
1994 08 11 809 0.2+ 1.0− 1998 03 20 704 1.1+ 1.1+ 1998 04 18 704 1.0− 0.5−
1994 08 11 809 0.2− 1.3− 1998 03 22 704 0.1+ 0.4+ 1998 04 19 704 0.1− 0.2−
1994 08 11 809 1.0− 1.4− 1998 03 22 704 (5.2+ 0.6−) 1998 04 19 704 0.6+ 0.3−
1994 08 12 809 0.8− 0.6+ 1998 03 22 704 0.2− 0.4+ 1998 04 19 704 0.2− 0.1−
1994 08 12 809 1.0− 0.6+ 1998 03 22 704 (0.8− 2.6+) 1998 04 19 704 0.4+ 0.2+
1994 08 12 809 0.8− 1.0+ 1998 03 22 704 1.4− 1.5+ 1998 04 19 704 0.0 0.9−
1994 08 13 809 1.4+ 1.0+ 1998 03 28 704 0.1+ 0.5+ 1999 06 15 704 0.3+ 0.5−
1994 08 13 809 0.4+ 0.9+ 1998 03 28 704 0.2− 0.6+ 1999 06 15 704 0.3− 0.2−
1994 08 13 809 0.4− 0.7+ 1998 03 28 704 0.2− 0.2+ 1999 06 15 704 0.0 0.1−
1994 09 05 809 0.2− 0.9+ 1998 03 28 704 0.1+ 0.6+ 1999 06 15 704 0.2− 0.3+
1994 09 05 809 0.1− 1.0+ 1998 03 28 704 0.1− 1.1+ 1999 06 15 704 0.6− 0.3+
1994 09 05 809 1.0− 1.9+ 1998 03 29 704 0.5− 0.3− 1999 07 14 704 0.1+ 0.6+
1994 09 06 809 0.1− 0.2− 1998 03 29 704 0.1+ 1.0+ 1999 07 14 704 0.6− 0.3−
1994 09 06 809 1.3+ 0.2− 1998 03 29 704 0.7+ 0.3+ 1999 07 14 704 0.6− 0.2−
1994 09 06 809 0.7+ 0.9− 1998 03 29 704 0.8+ 1.6+ 1999 07 14 704 1.0+ 1.2−
1997 02 04 566 0.4− 0.1+ 1998 03 29 704 0.4+ 0.0 1999 07 14 704 0.4− 0.4−
1997 02 04 566 0.8− 0.4+ 1998 04 01 704 0.1+ 0.3− 1999 07 16 704 0.5+ 0.1+
1997 02 04 566 1.1+ 0.1+ 1998 04 01 704 0.4+ 0.0 1999 07 16 704 0.3+ 0.5+
1998 02 27 566 0.2+ 0.5− 1998 04 01 704 (0.2− 2.6−) 1999 07 16 704 0.5+ 0.4−
1998 02 27 566 0.1+ 0.5− 1998 04 01 704 0.5+ 0.8− 1999 07 16 704 0.8+ 0.1−
1998 02 27 566 0.7+ 0.6− 1998 04 01 704 0.1− 1.0− 1999 07 16 704 0.6− 0.7+
1998 03 20 704 0.3− 0.1+ 1998 04 18 704 0.8+ 0.5−
(11095)∗ 1994 PJ22 = 1998 HS88

Discovered 1994 Aug. 12 by E. W. Elst at the European Southern
Observatory.
Id. S. Nakano (MPC 32236)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 106.60540 (2000.0) P Q
n 0.17455762 ω 158.66945 −0.99648186 +0.08245434
a 3.1708583 Ω 26.07392 −0.08098412 −0.90124174
e 0.1372004 i 1.95655 −0.02157499 −0.42539935
P 5.65 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1992 02 28 691 1.0− 0.5− 1996 11 08 327 0.2+ 0.0 1998 05 22 704 1.7+ 0.9−
1992 02 28 691 1.2− 0.2− 1996 11 08 327 0.3+ 0.0 1998 05 23 704 0.1− 0.2−
1992 02 28 691 1.3− 0.4− 1998 04 21 704 0.2+ 0.4− 1998 05 23 704 0.7+ 0.3−
1994 08 12 809 2.1+ 0.6+ 1998 04 21 704 0.3− 0.3− 1998 05 23 704 0.9+ 0.7+
1994 08 12 809 1.7+ 0.6− 1998 04 21 704 0.4− 0.0 1998 05 23 704 1.2+ 0.2−
1994 08 12 809 1.2+ 0.4− 1998 04 21 704 0.1− 0.2− 1998 05 23 704 0.5− 1.1−
1994 08 13 809 (0.5+ 2.7−) 1998 04 21 704 0.3− 1.5− 1999 06 18 691 0.7− 1.7+
1994 08 13 809 (0.3+ 3.0−) 1998 04 22 704 0.2+ 0.1− 1999 06 18 691 0.9− 0.2+
1994 08 13 809 (0.7− 2.3−) 1998 04 22 704 0.1− 0.8− 1999 06 18 691 0.9− 0.4+
1994 09 05 809 1.6+ 0.1− 1998 04 22 704 0.5− 0.5− 1999 07 13 428 0.9− 0.1−
1994 09 05 809 0.7+ 0.4− 1998 04 22 704 0.0 0.1− 1999 07 13 428 0.2− 0.8+
1994 09 05 809 0.8− 0.0 1998 04 22 704 0.3− 0.8− 1999 07 13 428 1.3− 0.1−
1994 09 06 809 (2.3+ 1.6−) 1998 05 01 704 0.2− 0.2+ 1999 07 14 704 0.7− 0.1+
1994 09 06 809 1.4+ 1.3− 1998 05 01 704 1.1− 0.2− 1999 07 14 704 0.1− 1.0+
1994 09 06 809 0.9+ 1.2− 1998 05 01 704 0.3− 0.9+ 1999 07 14 704 0.6− 0.3+
1994 09 11 675 0.5+ 0.4+ 1998 05 01 704 0.1− 0.5+ 1999 07 15 428 0.6− 1.6−
1995 11 28 691 0.9− 0.6− 1998 05 01 704 0.2− 1.0+ 1999 07 16 704 0.5− 1.0−
1995 11 28 691 0.7− 0.4− 1998 05 22 704 0.9+ 1.0+ 1999 07 16 704 0.0 0.2−
1995 11 28 691 0.8− 0.3− 1998 05 22 704 0.8+ 0.6− 1999 07 16 704 0.4+ 0.1+
1996 11 08 327 0.6+ 0.4+ 1998 05 22 704 1.2+ 0.3+ 1999 07 16 704 0.7− 0.2+

(11096)∗ 1994 RU1 = 1977 SK = 1998 HT115

Discovered 1994 Sept. 1 by E. F. Helin at Palomar.
Id. G. V. Williams (MPC 31966, MPC 34507), A. Doppler (MPC 34507)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 305.43475 (2000.0) P Q
n 0.17576651 ω 194.68548 +0.99092858 −0.12869129
a 3.1563026 Ω 172.38542 +0.13234387 +0.98454526
e 0.2379049 i 16.98939 −0.02335923 +0.11878212
P 5.61 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1977 09 18 095 0.1+ 2.3+ 1997 04 29 704 0.4+ 0.4− 1999 06 12 704 0.4+ 0.8+
1994 08 31 691 0.6− 0.6− 1997 04 29 704 0.5+ 0.7− 1999 06 12 704 0.1− 0.3+
1994 08 31 691 0.3− 0.6− 1998 03 24 704 (1.3− 2.5−) 1999 06 12 704 0.2+ 0.0
1994 08 31 691 0.5− 0.4− 1998 03 24 704 1.1− 0.8+ 1999 06 12 704 0.5− 0.2−
1994 09 01 675 0.2+ 1.4− 1998 03 24 704 0.8− 0.4− 1999 06 12 704 0.1− 1.2+
1994 09 01 675 0.0 1.1− 1998 03 24 704 1.6+ 0.6+ 1999 07 12 704 0.1− 0.2+
1994 09 01 033 0.2− 0.1− 1998 03 24 704 0.3− 1.7+ 1999 07 12 704 0.0 0.1−
1994 09 02 033 0.4+ 0.3+ 1998 04 23 704 0.9− 0.5− 1999 07 12 704 0.2− 0.2+
1994 09 04 033 0.1− 0.1+ 1998 04 23 704 0.4− 0.7+ 1999 07 12 704 0.5+ 0.3−
1994 09 04 675 0.3+ 1.1− 1998 04 23 704 0.9− 1.2− 1999 07 12 704 0.1+ 0.6+
1994 09 04 675 0.6− 0.2+ 1998 04 23 704 0.4− 0.2− 1999 07 13 704 0.2+ 0.1−
1994 09 11 691 0.6− 0.5+ 1998 04 23 704 0.0 1.1− 1999 07 13 704 0.4+ 0.1−
1994 09 11 691 0.7− 0.5+ 1998 04 24 704 0.6+ 0.0 1999 07 13 704 0.3+ 1.1−
1994 09 11 691 0.4− 0.2+ 1998 04 24 704 (0.7− 2.2+) 1999 07 13 704 0.4− 1.2−
1994 10 07 675 1.1+ 0.6+ 1998 04 24 704 0.2+ 0.0 1999 07 13 704 0.2− 0.5−
1994 10 07 675 0.6+ 1.4+ 1998 04 24 704 0.2− 0.1− 1999 07 22 704 0.4+ 0.3−
1994 10 09 675 (0.1+ 3.5−) 1998 04 24 704 1.7− 0.3+ 1999 07 22 704 0.1+ 0.1+
1994 10 09 675 0.3+ 1.2− 1998 05 23 704 0.7+ 0.3+ 1999 07 22 704 0.5+ 0.3−
1997 04 29 704 0.9+ 0.1+ 1998 05 23 704 0.3− 0.4− 1999 07 22 704 0.7+ 0.3−
1997 04 29 704 1.0+ 0.8− 1998 05 23 704 1.5− 1.6+ 1999 07 22 704 1.1+ 0.5+
1997 04 29 704 1.0+ 0.6− 1998 05 23 704 (1.8− 3.3+)

(11097)∗ 1994 UD1 = 1976 YH = 1982 VL6 = 1988 VT11

Discovered 1994 Oct. 31 by Y. Shimizu and T. Urata at the Nachi-Katsuura
Observatory.
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Id. S. Nakano (MPC 24399)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 301.38156 (2000.0) P Q
n 0.16553934 ω 331.85298 +0.94328193 −0.33087016
a 3.2849989 Ω 47.49565 +0.31111940 +0.85231047
e 0.2362635 i 2.12055 +0.11586163 +0.40508246
P 5.95 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1976 12 16 801 0.5+ 0.6+ 1994 11 27 385 0.5+ 0.0 1997 04 09 691 1.0− 0.5−
1982 11 08 095 0.4+ 1.3+ 1994 11 27 385 0.4+ 0.0 1997 04 09 691 0.7− 0.7−
1988 11 03 327 0.7− 0.5− 1994 11 27 385 0.4+ 0.1+ 1997 04 13 691 0.7− 0.7−
1988 11 03 327 1.6− 1.2− 1994 11 28 675 0.5+ 1.8− 1997 04 13 691 0.1− 0.6−
1988 11 04 327 0.7− 0.3+ 1994 11 28 675 1.0+ 0.1+ 1997 04 13 691 0.6− 0.4−
1994 10 31 905 0.2− 1.4+ 1994 11 29 691 0.0 0.2+ 1999 06 15 704 0.3− 0.6−
1994 10 31 905 0.8+ 0.2+ 1994 11 29 691 0.1+ 0.3+ 1999 06 15 704 0.5− 0.2−
1994 11 03 905 1.1− 1.7− 1994 11 29 691 0.4+ 0.3+ 1999 06 15 704 0.5− 0.2+
1994 11 03 905 1.1− 2.1− 1994 11 30 675 0.3− 1.1− 1999 06 15 704 0.5− 0.8−
1994 11 04 675 1.1+ 0.2− 1994 11 30 675 0.1+ 0.0 1999 06 15 704 0.7− 0.1+
1994 11 04 675 0.3− 1.8− 1994 12 03 675 (0.5+ 2.8−) 1999 07 14 704 0.1+ 0.1−
1994 11 06 675 0.3+ 0.7− 1994 12 03 675 1.2− 1.0− 1999 07 14 704 0.7+ 1.3−
1994 11 06 675 0.8+ 1.3− 1995 01 01 385 0.1+ 1.0+ 1999 07 14 704 0.5− 0.9−
1994 11 07 399 0.7− 1.0− 1995 01 01 385 1.7+ 0.5+ 1999 07 14 704 0.9+ 1.0+
1994 11 07 399 0.4− 0.6− 1997 03 14 691 0.7+ 0.8− 1999 07 14 704 0.0 0.8−
1994 11 09 905 0.4+ 0.4+ 1997 03 14 691 0.7+ 0.7− 1999 07 16 704 0.9+ 0.6−
1994 11 09 905 0.1− 0.6+ 1997 03 14 691 0.3− 1.1− 1999 07 16 704 0.6+ 0.4−
1994 11 12 385 0.3+ 0.0 1997 04 07 691 0.3− 0.6− 1999 07 16 704 0.3+ 0.6−
1994 11 12 385 0.8+ 0.7+ 1997 04 07 691 0.1+ 0.1− 1999 07 16 704 0.3− 0.3+
1994 11 12 385 0.5+ 1.0+ 1997 04 09 691 0.9− 0.4− 1999 07 16 704 0.2+ 0.2+

(11098)∗ 1995 GC2

Discovered 1995 Apr. 2 by Spacewatch at Kitt Peak.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 139.89601 (2000.0) P Q
n 0.22027126 ω 342.29210 +0.76506221 −0.64138951
a 2.7153813 Ω 57.74249 +0.59873226 +0.67566049
e 0.0365450 i 3.89470 +0.23706433 +0.36345893
P 4.47 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1995 03 24 033 0.3+ 0.0 1997 10 22 704 0.7− 0.4+ 1999 02 10 704 0.1+ 0.1−
1995 03 24 033 0.4+ 0.3+ 1997 10 22 704 1.3− 1.1− 1999 02 10 704 0.2+ 0.1−
1995 03 27 033 0.7− 0.1+ 1997 10 22 704 0.4− 0.7− 1999 02 10 704 0.5+ 0.1+
1995 03 28 033 0.3+ 0.3+ 1997 10 22 704 0.5− 1.3− 1999 02 10 704 0.1− 0.4+
1995 04 02 691 0.0 0.7− 1997 10 22 704 0.0 1.2− 1999 02 10 704 0.2− 0.2+
1995 04 02 691 0.3− 0.2− 1997 11 03 704 1.0+ 0.2− 1999 02 12 699 0.2+ 0.6+
1995 04 02 691 1.2− 0.4− 1997 11 03 704 0.2+ 0.8+ 1999 02 12 699 0.3+ 0.6+
1995 04 06 691 0.1+ 0.1− 1997 11 03 704 0.3+ 0.1− 1999 02 12 699 0.2− 0.3+
1995 04 06 691 0.5− 0.5− 1997 11 03 704 1.6+ 0.0 1999 02 13 704 0.6+ 0.2−
1995 04 06 691 0.7− 0.3− 1997 11 03 704 0.9+ 0.0 1999 02 13 704 0.3+ 0.3−
1995 04 22 691 0.7+ 0.6− 1999 01 13 699 0.0 0.8− 1999 02 13 704 0.0 0.2+
1995 04 22 691 0.2− 0.7− 1999 01 13 699 0.2− 0.2− 1999 02 13 704 0.2+ 0.5−
1995 04 22 691 0.1+ 0.4− 1999 01 13 699 0.6+ 0.6− 1999 02 13 704 (2.7− 1.3+)
1996 07 23 599 (3.3+ 5.6+) 1999 02 05 411 0.3− 0.1+ 1999 06 04 703 0.3+ 1.8+
1996 07 23 599 (3.1+ 4.2+) 1999 02 05 411 0.3− 0.2− 1999 06 04 703 0.9− 0.5−
1996 07 23 599 0.1− 0.8− 1999 02 06 411 0.3+ 0.2− 1999 06 04 703 0.7− 0.3−
1996 07 23 599 0.5+ 0.9− 1999 02 06 411 0.7− 0.1+ 1999 06 04 703 0.7− 1.2−

(11099)∗ 1995 HL = 1981 TS = 1984 JQ2 = 1992 SN23

Discovered 1995 Apr. 20 by K. Endate and K. Watanabe at Kitami.
Id. S. Nakano (MPC 25223)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 0.70239 (2000.0) P Q
n 0.26878438 ω 248.78592 +0.53368624 +0.83390584
a 2.3779353 Ω 54.24787 −0.69734568 +0.52802953
e 0.2205898 i 9.97971 −0.47842240 +0.16057976
P 3.67 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1981 09 28 688 (0.2+ 5.2+) 1995 05 04 046 0.1+ 0.2+ 1998 02 16 552 (7.0+ 0.6+)
1981 10 04 688 (0.3+ 3.2−) 1995 05 04 046 0.2+ 0.1+ 1998 03 08 696 0.7− 0.8+
1981 10 04 688 1.5+ 1.9− 1995 05 04 046 0.4− 0.3− 1998 03 08 696 0.5− 0.3+
1984 05 05 095 (8.5+ 1.7+) 1995 05 04 046 0.0 0.0 1998 03 08 696 0.4− 0.2+
1992 09 30 675 1.1− 0.2− 1995 05 07 397 0.3+ 0.6− 1999 06 12 423 0.3+ 1.9+
1992 09 30 675 0.0 0.9− 1995 05 07 397 0.1− 0.3+ 1999 06 12 423 0.6+ 1.0+
1992 10 03 675 0.3+ 1.2+ 1995 05 08 397 0.2+ 0.4+ 1999 06 13 423 0.5− 0.5−
1992 10 03 675 0.8− 0.5+ 1995 05 08 397 0.2+ 0.3+ 1999 06 13 423 0.6− 0.6−
1995 04 20 400 0.6− 0.7+ 1996 11 03 367 1.4+ 0.6+ 1999 07 05 423 0.3+ 0.9+
1995 04 24 400 0.6+ 0.3− 1996 11 03 367 0.4+ 0.3− 1999 07 05 423 0.3+ 0.6+
1995 04 24 400 (0.5+ 2.5−) 1996 11 20 327 0.9− 0.5+ 1999 07 05 423 0.1+ 0.1+
1995 04 27 399 1.2− 0.1+ 1996 11 20 327 0.5− 0.3+ 1999 07 18 423 0.2+ 0.6−
1995 04 27 399 0.2− 0.0 1996 11 20 327 0.4− 1.1+ 1999 07 18 423 0.0 0.8−
1995 05 03 046 1.5+ 0.3− 1996 11 20 327 0.3+ 0.7+ 1999 07 19 423 0.4− 0.3−
1995 05 03 046 0.3− 0.7− 1998 02 16 552 0.5+ 0.7− 1999 07 19 423 0.4− 0.0

(11100)∗ 1995 KC
Discovered 1995 May 22 at the Osservatorio S. Vittore, Bologna.

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 51.93675 (2000.0) P Q
n 0.26080595 ω 24.78482 −0.78517668 +0.61786382
a 2.4261876 Ω 193.62250 −0.59361738 −0.77013531
e 0.1740225 i 10.20696 −0.17639725 −0.15854306
P 3.78 H 14.9 G 0.15 U 1
Residuals in seconds of arc
1995 05 22 552 0.9− 0.4+ 1995 06 29 552 0.2+ 1.1− 1998 01 24 552 0.0 0.5+
1995 05 22 552 1.8− 1.0+ 1995 06 29 552 0.9+ 0.0 1998 01 24 552 0.2+ 0.1−
1995 05 22 552 0.9− 0.9+ 1995 06 29 552 0.6+ 1.2− 1998 01 26 552 0.2+ 0.8+
1995 05 23 552 0.7− 1.3+ 1995 07 18 552 0.4− 0.9+ 1998 01 26 552 0.3+ 0.7+
1995 05 23 552 0.2− 1.4+ 1995 07 18 552 0.1+ 0.2+ 1998 01 26 552 0.1+ 0.2−
1995 05 23 552 0.7− 0.9+ 1995 07 18 552 0.1− 0.1− 1998 01 26 552 0.5− 0.1+
1995 05 23 560 0.7− 1.1− 1995 07 20 552 0.2− 0.8− 1999 06 14 704 0.1− 0.3+
1995 05 24 560 1.9+ 0.5− 1995 07 20 552 0.7− 0.6+ 1999 06 14 704 0.5− 0.1+
1995 05 24 560 1.0+ 1.3− 1995 07 20 552 0.7− 1.1+ 1999 06 14 704 0.3− 0.3+
1995 05 28 552 0.0 0.4+ 1995 07 20 552 0.8+ 0.3+ 1999 06 14 704 0.8− 0.2+
1995 05 28 552 0.5− 0.1− 1996 09 10 566 0.1+ 0.6+ 1999 06 14 704 0.1− 0.1+
1995 05 28 552 0.0 0.2+ 1996 09 10 566 0.7− 0.6+ 1999 06 22 552 0.1+ 0.6−
1995 05 29 552 0.5− 0.2+ 1996 09 10 566 0.2− 0.6+ 1999 06 22 552 0.2− 0.5−
1995 05 29 552 0.6− 0.0 1996 09 13 552 0.1+ 0.3− 1999 07 13 704 0.4− 0.3+
1995 05 29 552 0.5− 0.2+ 1996 09 13 552 1.0+ 0.4− 1999 07 13 704 0.2+ 0.5+
1995 06 04 552 0.8+ 0.8− 1996 09 14 552 0.8+ 0.1− 1999 07 13 704 0.1− 1.0+
1995 06 04 552 0.7+ 0.6− 1996 09 14 552 0.1− 0.1− 1999 07 13 704 0.2− 0.5+
1995 06 17 552 1.7+ 1.4− 1996 09 16 552 0.3− 0.1+ 1999 07 13 704 0.3+ 0.7+
1995 06 19 552 (2.1+ 0.9−) 1996 09 16 552 0.2− 0.8− 1999 07 22 704 0.4+ 0.6+
1995 06 25 552 1.0+ 0.7− 1996 10 18 552 0.3− 0.9+ 1999 07 22 704 0.6+ 0.0
1995 06 25 552 1.2+ 0.9− 1996 10 18 552 0.5− 1.0− 1999 07 22 704 1.0+ 1.4−
(11101)∗ 1995 SH

Discovered 1995 Sept. 17 by L. Šarounová at Ondřejov.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 130.17280 (2000.0) P Q
n 0.23236978 ω 9.07210 −0.95156423 +0.30528060
a 2.6202916 Ω 188.96025 −0.29472188 −0.93950156
e 0.0928407 i 13.53794 −0.08754733 −0.15537235
P 4.24 H 14.0 G 0.15 U 1
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Residuals in seconds of arc
1995 09 07 557 0.2+ 0.1+ 1996 12 28 557 0.2− 0.5− 1998 05 01 566 0.7− 0.3+
1995 09 07 557 0.2+ 0.3− 1996 12 28 557 0.1− 0.7− 1998 05 02 566 0.5− 0.3+
1995 09 07 557 0.2+ 0.1+ 1997 03 11 557 0.3+ 0.3− 1998 05 02 566 0.2− 0.2+
1995 09 17 557 0.1+ 0.3− 1997 03 11 557 0.5+ 0.5− 1998 05 02 566 0.2− 0.2+
1995 09 17 557 0.0 0.2+ 1997 03 11 557 0.2+ 0.7− 1998 05 22 566 (0.8+ 2.4−)
1995 09 17 557 0.2+ 0.2+ 1997 12 31 557 0.4+ 0.2− 1998 05 22 566 (1.4+ 2.1−)
1995 09 17 557 0.1+ 0.3− 1997 12 31 557 0.3+ 0.1− 1998 05 22 566 (0.3+ 2.3−)
1995 09 17 557 0.2+ 0.5− 1997 12 31 557 0.4+ 0.3+ 1998 05 23 704 0.7+ 0.3−
1995 09 17 557 0.2+ 0.3− 1998 01 11 557 0.5− 0.1+ 1998 05 23 704 0.1− 1.1−
1995 09 22 557 0.5+ 0.2− 1998 01 11 557 0.7− 0.2− 1998 05 23 704 0.3+ 0.4−
1995 09 22 557 0.6+ 0.2− 1998 01 11 557 0.4− 0.3− 1998 05 23 704 0.4+ 0.8−
1995 09 22 557 0.6+ 0.0 1998 01 11 557 0.4− 0.4− 1998 05 23 704 0.3− 0.9−
1995 09 28 557 0.8+ 0.2− 1998 02 27 557 0.2− 0.2− 1998 05 25 704 0.2+ 0.5−
1995 09 28 557 0.7+ 0.1− 1998 02 27 557 0.3+ 0.1− 1998 05 25 704 0.2− 0.2−
1995 10 21 557 0.4− 0.5− 1998 03 06 557 0.6+ 0.4+ 1998 05 25 704 0.5+ 0.6−
1995 10 21 557 0.2− 0.8− 1998 03 06 557 0.1− 0.3+ 1998 05 25 704 (2.5− 0.9−)
1995 11 19 557 1.0− 0.6− 1998 03 06 557 0.3− 0.2+ 1998 05 27 699 0.7+ 0.5−
1995 11 19 557 0.3− 0.1− 1998 04 23 704 0.5− 0.4+ 1998 05 27 699 0.5+ 0.7−
1995 11 22 557 1.0− 1.0− 1998 04 23 704 0.4+ 1.1+ 1998 05 27 699 0.4+ 0.7−
1995 11 22 557 0.7− 0.3− 1998 04 23 704 0.3+ 0.4− 1998 06 02 699 0.8+ 0.4−
1995 11 22 557 0.8− 0.5− 1998 04 23 704 0.2− 0.0 1998 06 02 699 0.5+ 0.2−
1996 09 19 557 0.1− 0.1− 1998 04 23 704 0.6− 0.5− 1998 06 02 699 0.4− 0.2−
1996 09 19 557 0.0 0.9− 1998 04 24 704 0.3− 0.5+ 1999 05 17 703 0.3+ 0.1−
1996 09 19 557 0.2+ 0.5− 1998 04 24 704 0.5− 0.2+ 1999 05 17 703 0.3− 0.3−
1996 09 20 557 0.4− 0.4− 1998 04 24 704 0.6+ 0.0 1999 05 17 703 1.7+ 0.9+
1996 09 20 557 0.1+ 0.0 1998 05 01 699 0.3− 0.1+ 1999 05 17 703 1.5− 1.0+
1996 09 20 557 0.4− 0.3+ 1998 05 01 699 0.7− 0.0 1999 07 19 557 0.0 0.0
1996 11 21 557 0.6+ 0.7+ 1998 05 01 699 0.0 0.4− 1999 07 20 557 0.2− 0.2+
1996 11 21 557 0.8+ 0.4+ 1998 05 01 566 0.3− 0.1+ 1999 07 21 557 0.1+ 0.6+
1996 12 27 557 1.5− 0.3− 1998 05 01 566 0.3− 0.1+ 1999 07 21 557 0.2− 0.6+

(11102)∗ 1995 SZ4

Discovered 1995 Sept. 26 by L. Tesi at San Marcello Pistoiese.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 301.09861 (2000.0) P Q
n 0.23716552 ω 167.66986 +0.98156132 −0.19021409
a 2.5848480 Ω 203.32107 +0.17107742 +0.91823784
e 0.1163082 i 2.73165 +0.08526361 +0.34735843
P 4.16 H 14.1 G 0.15 U 1
Residuals in seconds of arc
1995 09 26 104 0.2− 0.8− 1997 01 01 104 0.5− 0.2− 1998 04 01 704 1.7− 1.3+
1995 09 26 104 0.2− 0.3− 1997 01 01 104 0.3− 0.2− 1998 04 01 704 0.6+ 0.3−
1995 09 26 104 0.0 0.2− 1997 01 14 104 0.1+ 0.6+ 1998 04 01 704 0.6− 0.4+
1995 09 26 104 0.1− 0.0 1997 01 14 104 0.1+ 0.7+ 1998 04 19 704 2.0+ 1.6−
1995 09 27 104 0.3− 0.7− 1997 01 14 104 0.4− 0.8+ 1998 04 19 704 0.4− 0.6+
1995 09 27 104 0.1+ 1.0− 1998 03 16 104 0.4− 1.2− 1998 04 19 704 1.7− 0.4+
1995 09 27 104 0.8+ 0.9− 1998 03 16 104 0.2− 1.5− 1998 04 19 704 0.6− 1.2−
1995 09 27 104 0.0 0.8− 1998 03 16 104 0.3− 1.7− 1998 04 20 704 0.7+ 0.3−
1995 09 30 104 0.6+ 0.4− 1998 03 20 704 0.0 0.5− 1998 04 20 704 0.3+ 0.8−
1995 09 30 104 1.0+ 0.6− 1998 03 20 704 0.8+ 0.6− 1998 04 20 704 1.5+ 0.6+
1995 09 30 104 1.4+ 0.8− 1998 03 20 704 0.7+ 0.6+ 1998 04 20 704 0.3+ 0.8−
1995 10 11 104 0.4− 0.9− 1998 03 20 704 0.2+ 1.1− 1998 04 22 704 0.3+ 0.8+
1995 10 11 104 0.2− 1.0− 1998 03 20 704 1.2− 1.8+ 1998 04 22 704 0.9− 0.6−
1995 10 12 104 (5.4+ 0.9−) 1998 03 22 704 0.1− 0.8− 1998 04 22 704 0.4+ 0.0
1995 10 12 104 (2.4− 1.4−) 1998 03 22 704 1.1+ 1.6+ 1998 04 22 704 1.1+ 1.0+
1995 10 19 104 0.5− 0.1− 1998 03 22 704 1.4− 0.2+ 1998 04 22 704 0.1+ 0.5−
1995 10 19 104 0.4+ 0.1− 1998 03 22 704 0.1− 0.3− 1999 06 15 704 0.2− 1.1+
1995 10 19 104 0.0 0.4+ 1998 03 25 704 2.0+ 0.5+ 1999 06 15 704 (0.2− 2.0+)
1995 11 19 104 0.9− 1.0+ 1998 03 25 704 0.1+ 0.5+ 1999 06 15 704 1.6− 0.1−
1995 11 19 104 1.3− 0.3+ 1998 03 25 704 0.1+ 0.3+ 1999 06 15 704 0.7+ 0.1+
1995 11 19 104 0.4+ 0.0 1998 03 25 704 1.0− 0.6+ 1999 06 19 684 0.0 0.6+
1995 11 20 104 0.2+ 0.3+ 1998 03 28 704 0.3+ 1.2− 1999 06 19 684 0.0 0.7+
1995 12 10 104 0.3+ 0.9+ 1998 03 28 704 0.6− 0.6+ 1999 07 14 704 0.7+ 0.2+
1995 12 10 104 0.3+ 0.4+ 1998 03 28 704 0.3+ 0.9+ 1999 07 14 704 0.9+ 0.1−
1995 12 10 104 0.1− 0.1− 1998 03 28 704 0.0 0.3− 1999 07 14 704 1.1+ 0.1+

1995 12 19 104 0.7− 1.0+ 1998 03 28 704 1.2− 0.1− 1999 07 14 704 0.5+ 0.4−
1995 12 19 104 1.0− 1.3+ 1998 03 29 704 0.2+ 0.0 1999 07 14 704 0.9+ 0.3−
1995 12 19 104 0.3+ 1.5+ 1998 03 29 704 0.4− 0.5− 1999 07 18 104 0.2+ 0.6+
1996 12 03 104 0.1+ 0.3+ 1998 03 29 704 0.3+ 0.2− 1999 07 18 104 0.1+ 0.5+
1996 12 03 104 0.0 0.1+ 1998 03 29 704 0.0 1.1+ 1999 07 18 104 0.4− 0.3+
1996 12 03 104 0.4− 0.0 1998 03 29 704 0.6− 1.1+ 1999 07 18 104 0.5− 0.2+
1996 12 04 104 0.0 0.4− 1998 03 29 104 0.2− 0.2− 1999 07 19 104 2.4− 0.1+
1996 12 04 104 0.1+ 0.5− 1998 03 29 104 0.1+ 0.2− 1999 07 19 104 1.8− 0.3+
1996 12 04 104 0.3+ 1.4− 1998 03 29 104 0.1− 0.0 1999 07 19 104 0.0 0.3+
1996 12 15 104 0.3+ 0.4+ 1998 03 29 104 0.4− 0.1− 1999 07 19 104 1.1+ 0.0
1996 12 15 104 0.4+ 0.4+ 1998 04 01 704 0.4− 0.2+
1996 12 15 104 0.3+ 0.3+ 1998 04 01 704 0.8+ 0.1+

(11103)∗ 1995 SX19 = 1993 FE49 = 1993 HZ7

Discovered 1995 Sept. 18 by Spacewatch at Kitt Peak.
Id. S. Nakano (MPC 26177)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 305.80664 (2000.0) P Q
n 0.20070007 ω 165.27756 +0.98450193 +0.17535340
a 2.8891563 Ω 184.62571 −0.16406494 +0.91552983
e 0.0801769 i 1.89799 −0.06195679 +0.36201702
P 4.91 H 13.1 G 0.15 U 1
Residuals in seconds of arc
1993 03 19 809 0.9+ 0.5+ 1998 03 20 704 (2.5+ 1.8+) 1998 04 20 704 0.3+ 0.1+
1993 03 20 809 0.9+ 0.1− 1998 03 20 704 (1.0+ 3.7+) 1998 04 20 704 1.0+ 0.0
1993 03 24 809 0.7+ 0.2+ 1998 03 22 704 0.5+ 0.1+ 1998 04 20 704 1.1+ 0.1−
1993 03 26 399 1.7− 0.8+ 1998 03 22 704 0.5+ 0.3+ 1998 04 20 704 0.0 0.6−
1993 03 26 399 (2.9− 0.4+) 1998 03 22 704 0.2+ 0.5+ 1998 04 22 704 0.2− 0.4−
1993 04 17 413 0.2− 0.2+ 1998 03 22 704 0.1− 0.3− 1998 04 22 704 0.6− 0.4+
1995 09 18 691 0.5+ 0.2− 1998 03 22 704 1.0− 0.0 1998 04 22 704 0.3− 0.0
1995 09 18 691 0.3+ 0.4− 1998 03 24 566 0.4+ 0.7− 1998 04 22 704 0.8− 0.4−
1995 09 18 691 0.6− 0.4− 1998 03 24 566 0.1+ 1.0− 1998 04 22 704 0.3− 0.0
1995 09 22 691 0.9+ 0.3− 1998 03 24 566 (1.0+ 2.2−) 1998 05 01 699 0.8+ 0.1−
1995 09 22 691 0.8+ 0.1− 1998 03 28 704 0.2− 0.1+ 1998 05 01 699 0.5+ 0.1−
1995 09 22 691 1.0+ 0.2− 1998 03 28 704 0.2− 0.4+ 1998 05 01 699 0.4+ 0.8−
1995 09 27 691 0.5+ 0.1− 1998 03 28 704 0.2− 0.0 1999 06 15 704 0.3+ 0.1+
1995 09 27 691 0.4+ 0.1+ 1998 03 28 704 0.3+ 0.3+ 1999 06 15 704 0.1− 0.2+
1995 09 27 691 0.5+ 0.0 1998 03 28 704 1.1+ 0.3− 1999 06 15 704 0.4+ 0.5−
1995 10 21 399 1.4− 0.6+ 1998 03 29 704 0.9− 0.8+ 1999 06 15 704 0.0 0.7−
1995 10 21 399 0.9+ 1.1− 1998 03 29 704 0.4+ 0.1+ 1999 06 15 704 0.6− 0.7+
1995 10 23 010 2.0− 1.0+ 1998 03 29 704 0.3+ 0.3+ 1999 07 14 704 (4.6+ 0.4+)
1995 10 23 010 1.4− 2.1+ 1998 03 29 704 0.3+ 0.0 1999 07 14 704 0.3− 0.2+
1995 10 23 010 1.3− 1.7+ 1998 03 29 704 1.4− 0.4− 1999 07 14 704 0.7+ 1.0+
1998 03 08 699 0.7− 0.4− 1998 04 19 704 0.0 0.3+ 1999 07 14 704 0.6− 0.5+
1998 03 08 699 0.7− 1.1+ 1998 04 19 704 0.0 0.1+ 1999 07 19 704 0.5+ 0.3−
1998 03 08 699 (2.3− 1.5+) 1998 04 19 704 0.3− 0.6+ 1999 07 19 704 0.2− 0.3−
1998 03 20 704 0.5− 0.5+ 1998 04 19 704 0.1+ 0.5+ 1999 07 19 704 0.2− 0.2+
1998 03 20 704 0.1+ 0.4+ 1998 04 20 704 0.4+ 0.3−

(11104)∗ 1995 TQ = 1990 WB13

Discovered 1995 Oct. 6 by AMOS at Haleakala.
Id. G. V. Williams (MPC 29110)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 306.37425 (2000.0) P Q
n 0.19553172 ω 110.90482 +0.97581266 +0.12941826
a 2.9398459 Ω 242.02506 −0.17897633 +0.93573378
e 0.1094703 i 11.50735 +0.12552738 +0.32810549
P 5.04 H 13.0 G 0.15 U 1
Residuals in seconds of arc
1990 10 22 675 0.5− 0.2+ 1997 01 11 608 0.0 0.6+ 1998 04 01 704 0.1− 0.3+
1990 10 22 675 0.3+ 0.1+ 1997 01 11 608 0.2− 0.5+ 1998 04 01 704 0.3− 0.8+
1990 11 13 675 1.8− 1.1+ 1997 01 18 608 1.4− 0.8+ 1998 04 01 704 0.2− 0.0
1990 11 13 675 1.0− 0.0 1997 01 18 608 0.0 0.1− 1999 06 14 704 0.2+ 0.9+
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1990 11 24 402 1.3+ 0.4+ 1997 01 21 608 0.1− 0.6+ 1999 06 14 704 0.9+ 0.4−
1990 11 24 402 1.1+ 0.4+ 1997 01 21 608 0.1+ 0.2+ 1999 06 14 704 0.7+ 0.3+
1995 10 06 608 0.1+ 0.6+ 1997 01 25 608 0.1− 1.0+ 1999 06 14 704 1.9+ 1.1−
1995 10 06 608 0.1+ 0.6+ 1997 01 25 608 0.7+ 1.1+ 1999 07 13 704 1.1− 0.9+
1995 10 12 608 0.9+ 0.9+ 1997 01 31 608 0.0 0.6+ 1999 07 13 704 0.9− 0.7+
1995 10 12 608 0.4+ 0.5+ 1997 01 31 608 0.2+ 0.3+ 1999 07 13 704 0.4− 0.6+
1995 11 30 327 0.0 0.1+ 1997 02 01 608 0.1+ 0.2+ 1999 07 13 704 1.6− 1.0+
1995 11 30 327 0.5− 0.1+ 1997 02 01 608 0.3+ 0.2+ 1999 07 13 704 0.4− 1.0+
1995 11 30 327 0.1− 0.2− 1998 03 31 704 0.8+ 0.2− 1999 07 19 704 0.4− 0.7+
1995 12 07 327 0.0 0.2+ 1998 03 31 704 1.3+ 1.1− 1999 07 19 704 1.0− 0.9+
1995 12 07 327 0.1+ 0.1+ 1998 03 31 704 1.2+ 0.7+ 1999 07 19 704 0.6− 0.5+
1995 12 07 327 0.4+ 0.2+ 1998 03 31 704 0.6+ 0.3− 1999 07 19 704 0.5− 0.7+
1997 01 09 608 0.1+ 0.3+ 1998 03 31 704 0.7+ 0.9+
1997 01 09 608 0.3− 0.4+ 1998 04 01 704 0.3− 0.6+

(11105)∗ 1995 UR2

Discovered 1995 Oct. 24 by J. Tichá at Kleť.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 317.31987 (2000.0) P Q
n 0.22077893 ω 97.76660 +0.97596396 −0.20212309
a 2.7112171 Ω 273.92090 +0.15345710 +0.90287903
e 0.2644643 i 4.68520 +0.15474257 +0.37941497
P 4.46 H 14.3 G 0.15 U 2
Residuals in seconds of arc
1992 01 09 691 0.6− 0.3+ 1996 01 11 046 0.4+ 0.3+ 1998 04 20 860 1.6+ 1.5−
1992 01 09 691 0.9− 0.2+ 1996 01 13 046 0.3+ 0.2+ 1998 04 20 860 0.9+ 0.8−
1995 10 24 046 0.3− 0.4+ 1996 01 13 046 0.3− 0.1− 1999 06 20 046 1.0− 0.6−
1995 10 24 046 0.9− 1.0+ 1996 01 13 046 0.0 0.1− 1999 06 20 046 1.0− 0.1−
1995 10 25 046 0.0 0.1+ 1997 01 14 046 0.3− 0.4+ 1999 06 20 046 0.6− 0.3+
1995 10 25 046 0.0 0.0 1997 01 14 046 0.0 0.5+ 1999 06 20 046 1.1− 0.2−
1995 10 25 046 0.1− 0.1+ 1997 01 14 046 0.1− 0.2+ 1999 06 21 699 0.7+ 0.0
1995 10 25 046 0.1− 0.0 1997 01 15 046 0.2− 0.3− 1999 06 21 699 0.0 0.8+
1995 10 25 046 0.0 0.0 1997 01 15 046 0.7− 0.8+ 1999 06 21 699 0.1− 1.0−
1995 10 26 046 0.6+ 0.0 1997 01 15 046 0.5+ 0.1− 1999 06 25 046 0.5+ 0.9−
1995 10 26 046 0.5+ 0.0 1997 02 10 046 0.2+ 0.2− 1999 06 25 046 0.1− 0.0
1995 10 26 046 0.6+ 0.2− 1997 02 10 046 0.1− 0.1+ 1999 06 25 046 0.4+ 0.2+
1995 11 11 046 0.3− 0.7− 1997 02 10 046 0.1− 0.1+ 1999 07 14 704 0.2− 0.0
1995 11 11 046 0.2+ 0.3− 1997 02 11 046 0.6− 0.3− 1999 07 14 704 0.1− 0.1+
1995 11 11 046 0.2+ 0.9− 1997 02 11 046 0.1− 1.0− 1999 07 14 704 0.1− 0.1+
1995 11 21 046 0.6+ 0.1− 1997 03 06 046 0.1− 0.3− 1999 07 14 704 0.2+ 0.7+
1995 11 21 046 0.6+ 0.2− 1997 03 06 046 0.7− 0.2− 1999 07 14 704 0.2− 0.5+
1995 11 21 046 0.6+ 0.3− 1997 03 06 046 0.4− 0.3− 1999 07 16 704 0.7− 0.6+
1995 12 09 046 0.0 0.1− 1997 03 07 046 0.3+ 0.1+ 1999 07 16 704 0.4+ 0.0
1995 12 09 046 0.2− 0.4− 1997 03 07 046 0.1− 0.3+ 1999 07 16 704 0.6+ 0.6−
1995 12 09 046 0.2− 0.1− 1997 03 07 046 0.3− 1.0− 1999 07 16 704 0.3− 0.4−
1996 01 11 046 0.3+ 0.8+ 1997 03 12 704 0.8+ 1.2+ 1999 07 16 704 0.7+ 0.3−
1996 01 11 046 0.3− 0.3+ 1997 03 12 704 1.0+ 0.4+

(11106)∗ 1995 UK3 = 1976 YB3 = 1980 TV
Discovered 1995 Oct. 17 by Y. Shimizu and T. Urata at the Nachi-Katsuura

Observatory.
Id. S. Nakano (MPC 29110)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 229.91662 (2000.0) P Q
n 0.20340552 ω 212.48465 −0.17696458 −0.95674153
a 2.8634804 Ω 248.61920 +0.94767600 −0.10229679
e 0.0987255 i 14.35913 +0.26569480 −0.27236192
P 4.85 H 12.8 G 0.15 U 1
Residuals in seconds of arc
1976 12 16 095 (7.4+ 4.3−) 1996 01 13 385 0.4− 0.6+ 1998 05 24 426 0.1− 0.2+
1980 10 03 033 (3.8+ 0.9+) 1996 01 13 385 0.8− 0.2+ 1998 05 24 426 0.1− 0.4+
1980 10 03 033 (9.9+ 4.7+) 1997 02 03 385 1.0+ 0.4− 1998 05 25 426 0.3− 0.1−
1995 10 17 905 0.4− 0.1− 1997 02 03 385 0.0 0.0 1998 05 25 426 0.3− 0.4+

1995 10 17 905 0.2− 0.2− 1997 02 06 385 0.3+ 0.5− 1998 05 25 426 0.3− 0.4+
1995 10 20 905 0.9− 0.4− 1997 02 06 385 0.5− 0.2− 1998 07 02 699 0.1+ 0.1−
1995 10 20 905 0.4− 0.4− 1997 02 06 385 0.6− 0.0 1998 07 02 699 0.8+ 1.0−
1995 10 25 905 0.5− 0.3− 1997 03 03 385 0.2− 0.2+ 1998 07 02 699 0.5+ 0.9−
1995 10 25 905 0.1+ 0.3+ 1997 03 03 385 0.1− 0.1+ 1999 06 11 888 0.1+ 1.3−
1995 11 01 905 0.5+ 0.4− 1998 05 22 704 0.3+ 0.5+ 1999 06 11 888 0.5+ 0.1+
1995 11 01 905 0.3+ 0.6− 1998 05 22 704 0.8− 1.1+ 1999 07 08 888 1.1+ 0.7−
1995 11 03 385 0.4+ 0.2+ 1998 05 22 704 0.7− 0.3+ 1999 07 08 888 0.1− 0.3−
1995 11 03 385 0.2+ 0.8+ 1998 05 22 704 0.3− 1.3+ 1999 07 12 704 0.5+ 0.1−
1995 11 03 385 0.4+ 0.1+ 1998 05 22 704 0.6− 0.8+ 1999 07 12 704 0.4+ 0.1−
1995 11 12 905 0.3+ 0.5+ 1998 05 22 888 0.2− 0.7+ 1999 07 12 704 0.0 0.3+
1995 11 12 905 0.5+ 0.5+ 1998 05 22 888 0.1+ 0.3+ 1999 07 12 704 0.8− 0.5−
1995 12 15 385 0.1+ 0.7+ 1998 05 22 888 0.0 0.7+ 1999 07 12 704 0.2+ 0.3+
1995 12 15 385 0.0 0.5+ 1998 05 24 704 0.0 0.5+ 1999 07 22 704 0.0 0.1+
1995 12 15 385 0.5+ 0.2− 1998 05 24 704 0.3+ 0.2− 1999 07 22 704 0.2− 0.2+
1995 12 22 905 0.6− 0.6+ 1998 05 24 704 0.3+ 0.8− 1999 07 22 704 0.3− 0.4+
1995 12 22 905 0.5+ 0.9+ 1998 05 24 704 0.5+ 0.2− 1999 07 22 704 0.2− 0.1+
1996 01 13 385 0.7− 0.4+ 1998 05 24 704 0.2+ 0.8− 1999 07 22 704 0.3− 0.1+

(11107)∗ 1995 UU4

Discovered 1995 Oct. 25 by T. Kobayashi at Oizumi.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 298.24605 (2000.0) P Q
n 0.18986174 ω 138.24508 +0.98127706 −0.14282502
a 2.9980883 Ω 230.43753 +0.09960981 +0.95053700
e 0.1112037 i 9.64879 +0.16484298 +0.27582680
P 5.19 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1989 08 02 675 0.0 0.8+ 1995 11 27 046 0.2+ 0.0 1998 05 16 704 0.4− 0.9+
1989 08 02 675 0.4+ 0.1+ 1995 11 27 046 0.0 0.0 1998 05 16 704 0.1+ 0.8+
1989 08 30 675 1.0+ 0.5− 1995 11 29 411 0.1− 0.1− 1998 05 16 704 0.4+ 1.1+
1989 08 30 675 (1.4+ 2.6−) 1995 11 29 411 0.1− 0.0 1998 05 16 704 0.9+ 1.7+
1989 09 03 675 0.4− 1.6− 1998 04 01 704 0.8+ 0.2+ 1999 06 07 426 0.2+ 0.6−
1989 09 03 675 0.4− 0.4− 1998 04 01 704 1.6+ 0.7− 1999 06 07 426 0.4+ 1.0−
1995 10 25 411 0.5+ 0.2+ 1998 04 01 704 0.3+ 0.6− 1999 06 07 426 1.1+ 1.8−
1995 10 25 411 0.4− 0.4− 1998 04 01 704 (2.4+ 0.4−) 1999 06 09 426 0.1+ 0.0
1995 10 26 411 0.5+ 0.3− 1998 04 01 704 1.2+ 0.8− 1999 06 09 426 0.8− 0.5+
1995 10 26 411 0.6+ 1.2− 1998 04 21 704 0.1+ 0.1− 1999 06 09 426 0.3+ 0.3+
1995 11 02 411 0.3+ 0.0 1998 04 21 704 0.3− 1.0− 1999 06 14 704 0.7+ 0.6+
1995 11 02 411 0.3+ 0.1− 1998 04 21 704 0.6− 0.2− 1999 06 14 704 0.6+ 0.3+
1995 11 11 411 0.3− 1.1+ 1998 04 21 704 0.4− 0.1+ 1999 06 14 704 0.6+ 0.8+
1995 11 11 411 0.9− 0.7+ 1998 04 21 704 0.6− 1.5+ 1999 06 14 704 0.7+ 0.9+
1995 11 16 399 0.3+ 0.9+ 1998 04 22 704 0.1+ 0.7− 1999 06 14 704 0.3+ 0.7+
1995 11 16 399 0.4− 0.1− 1998 04 22 704 0.5− 0.3+ 1999 07 13 704 0.3− 0.1+
1995 11 17 399 0.4− 0.1+ 1998 04 22 704 0.5− 0.1+ 1999 07 13 704 0.7+ 0.6+
1995 11 17 399 0.6− 0.2+ 1998 04 22 704 0.9− 0.8− 1999 07 13 704 0.5− 1.0+
1995 11 25 046 0.5− 0.6− 1998 04 22 704 0.2− 0.6+ 1999 07 13 704 (0.3+ 2.4+)
1995 11 25 046 0.3+ 1.0+ 1998 04 25 699 0.4− 0.6− 1999 07 13 704 1.2− 0.3+
1995 11 26 046 0.3+ 0.1− 1998 04 25 699 0.1− 0.5− 1999 07 19 704 0.9− 0.2−
1995 11 26 046 0.1+ 0.1− 1998 04 25 699 0.3− 0.4− 1999 07 19 704 1.3− 0.5−
1995 11 26 046 0.1+ 0.1+ 1998 04 29 566 0.0 0.5− 1999 07 19 704 1.1− 0.0
1995 11 26 046 0.1+ 0.0 1998 04 29 566 0.2+ 0.5−
1995 11 27 046 0.1+ 0.0 1998 04 29 566 0.0 0.1−

(11108)∗ 1995 UJ6

Discovered 1995 Oct. 27 by T. Kobayashi at Oizumi.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 304.00316 (2000.0) P Q
n 0.18793843 ω 110.58211 +0.97399395 +0.17676061
a 3.0185079 Ω 239.47696 −0.21371626 +0.92448422
e 0.1116595 i 9.47088 +0.07524051 +0.33776414
P 5.24 H 13.2 G 0.15 U 1
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Residuals in seconds of arc
1989 08 02 675 0.4+ 0.4+ 1998 03 25 426 0.2− 0.3− 1999 06 15 704 0.3+ 0.5−
1989 08 02 675 0.6+ 1.3− 1998 03 25 426 0.9− 1.0− 1999 06 15 704 0.0 0.4−
1989 09 03 675 0.0 0.8− 1998 03 25 426 0.1+ 0.0 1999 06 15 704 0.6+ 0.2−
1989 09 03 675 0.2− 0.9− 1998 03 31 704 0.6+ 0.1+ 1999 06 15 704 0.5+ 0.5−
1995 10 27 411 0.0 0.1+ 1998 03 31 704 0.2+ 0.0 1999 06 15 704 0.7+ 0.7−
1995 10 27 411 0.0 0.1− 1998 03 31 704 0.2− 0.9+ 1999 07 13 704 0.4− 0.2−
1995 10 29 411 0.2− 0.4+ 1998 03 31 704 1.7− 1.6+ 1999 07 13 704 0.1+ 1.1+
1995 10 29 411 0.6− 0.6− 1998 04 01 704 0.3+ 0.7− 1999 07 13 704 0.5− 0.2+
1995 11 02 411 0.3− 0.1+ 1998 04 01 704 (1.1+ 3.8−) 1999 07 13 704 0.1+ 0.9+
1995 11 02 411 0.0 0.2− 1998 04 01 704 0.0 0.3− 1999 07 13 704 0.2− 0.7+
1995 11 11 411 0.2+ 1.1+ 1998 04 01 704 0.8+ 0.0 1999 07 19 704 0.9− 0.3+
1995 11 11 411 0.4− 0.2+ 1998 04 01 704 0.5+ 1.6+ 1999 07 19 704 0.2− 0.8+
1995 11 18 411 0.6+ 0.0 1998 04 19 704 0.0 0.1+ 1999 07 19 704 0.3+ 0.7+
1995 11 18 411 0.6+ 0.2− 1998 04 19 704 0.6+ 1.1− 1999 07 19 704 0.7− 0.4+
1998 03 21 426 1.4− 0.8− 1998 04 19 704 0.3+ 2.1−
1998 03 21 426 1.2− 0.2− 1998 04 19 704 1.5+ 1.0+

(11109)∗ 1995 UG8 = 1980 TM10

Discovered 1995 Oct. 27 by T. Kobayashi at Oizumi.
Id. S. Nakano (MPC 28859)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 353.46536 (2000.0) P Q
n 0.20221231 ω 5.85505 +0.80031168 +0.59944146
a 2.8747339 Ω 317.30606 −0.55088767 +0.72652415
e 0.0611841 i 1.10550 −0.23669387 +0.33590564
P 4.87 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1980 10 15 095 (2.8− 4.9−) 1998 04 15 426 0.1− 0.0 1998 05 01 704 0.3+ 0.1−
1995 10 27 411 0.1+ 0.3+ 1998 04 15 426 0.2− 0.1+ 1998 05 01 704 0.9+ 0.9+
1995 10 27 411 1.5− 0.0 1998 04 16 426 0.4− 0.3− 1998 05 01 704 0.8+ 1.3+
1995 11 01 411 0.6− 0.6+ 1998 04 16 426 0.2− 0.3+ 1999 06 13 703 0.5− 0.2−
1995 11 01 411 0.9− 0.3+ 1998 04 16 426 0.2+ 0.1+ 1999 06 13 703 0.1+ 0.4+
1995 11 03 411 0.5+ 0.6+ 1998 04 21 704 0.6+ 0.5+ 1999 06 13 703 0.4+ 0.1+
1995 11 03 411 0.9+ 0.2+ 1998 04 21 704 0.7− 0.2+ 1999 06 13 703 1.0+ 0.1−
1995 11 11 411 0.7+ 0.9+ 1998 04 21 704 0.0 0.4− 1999 07 13 704 0.3− 0.0
1995 11 11 411 0.1+ 0.2− 1998 04 21 704 0.6+ 0.1+ 1999 07 13 704 0.3+ 0.6+
1997 01 06 411 0.6− 0.4− 1998 04 21 704 0.0 0.7+ 1999 07 13 704 0.4− 0.5+
1997 01 06 411 0.3− 0.0 1998 04 22 704 0.3− 0.5− 1999 07 13 704 0.2+ 0.1−
1997 01 07 411 0.0 0.4+ 1998 04 22 704 0.1+ 0.1− 1999 07 13 704 0.2− 0.0
1997 01 07 411 0.9+ 0.0 1998 04 22 704 1.3+ 0.1+ 1999 07 16 704 0.2− 0.2−
1998 04 05 426 1.0− 0.2+ 1998 04 22 704 0.3+ 0.1+ 1999 07 16 704 0.0 0.5−
1998 04 05 426 1.1− 0.1+ 1998 04 22 704 0.1− 0.1− 1999 07 16 704 0.4− 0.1+
1998 04 05 426 1.0− 0.3− 1998 05 01 704 0.2+ 0.2−
1998 04 15 426 0.6+ 0.7− 1998 05 01 704 0.3− 0.4+

(11110)∗ 1995 VT1 = 1978 RP16 = 1978 VF
Discovered 1995 Nov. 2 by S. Otomo at Kiyosato.

Id. K. Kinoshita (MPC 26407)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 251.89659 (2000.0) P Q
n 0.17437938 ω 151.19163 +0.82311028 −0.55127636
a 3.1730186 Ω 242.89716 +0.48724949 +0.80888700
e 0.1180972 i 8.80886 +0.29168030 +0.20444119
P 5.65 H 12.4 G 0.15 U 1
Residuals in seconds of arc
1978 09 08 010 0.3+ 0.1+ 1998 04 01 704 0.1− 0.4− 1999 06 09 704 0.6− 0.0
1978 09 09 010 1.0− 0.1− 1998 04 01 704 0.2+ 0.2+ 1999 06 09 704 0.7− 0.1−
1978 10 30 010 0.6+ 0.6− 1998 04 01 704 1.0− 0.5+ 1999 06 15 704 0.6− 0.4−
1978 11 01 010 (1.7+ 2.6−) 1998 04 01 704 0.9+ 0.8+ 1999 06 15 704 0.5− 0.4+
1995 11 02 894 0.3− 0.9+ 1998 04 01 704 (1.7− 2.4+) 1999 06 15 704 0.1− 0.4−
1995 11 02 894 0.3− 0.6+ 1998 04 20 704 0.2− 0.5+ 1999 06 15 704 0.2+ 0.8−
1995 11 13 894 1.2− 0.8+ 1998 04 20 704 1.0− 1.2− 1999 07 14 704 1.0+ 1.1−

1995 11 15 894 1.3+ 0.1− 1998 04 20 704 0.2− 0.2+ 1999 07 14 704 0.6+ 0.7+
1995 11 15 894 0.3+ 0.1− 1998 04 20 704 0.2− 0.3+ 1999 07 14 704 (2.4+ 0.5+)
1998 03 25 699 0.6+ 0.8+ 1998 04 20 704 0.4− 1.3− 1999 07 14 704 0.4+ 0.7+
1998 03 25 699 0.6+ 1.1+ 1998 05 16 704 0.6+ 0.4− 1999 07 19 704 0.2+ 0.1+
1998 03 25 699 0.6+ 0.3+ 1998 05 16 704 (1.4− 2.4+) 1999 07 19 704 0.1+ 0.0
1998 03 31 704 0.1− 0.3+ 1998 05 16 704 1.1+ 1.0+ 1999 07 19 704 0.0 0.2+
1998 03 31 704 0.3− 0.4− 1998 05 16 704 1.1− 0.6− 1999 07 19 704 0.2+ 0.4+
1998 03 31 704 0.2− 0.4− 1998 05 16 704 (3.1− 2.5+) 1999 07 19 704 0.5+ 1.1+
1998 03 31 704 0.4+ 0.1− 1999 06 09 704 0.4− 0.3+
1998 03 31 704 (0.1+ 2.3+) 1999 06 09 704 0.2− 0.2−

(11111)∗ 1995 WL = 1997 EC35

Discovered 1995 Nov. 16 by T. Kobayashi at Oizumi.
Id. G. V. Williams (MPC 29627)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 332.58833 (2000.0) P Q
n 0.19522097 ω 235.20399 +0.95484630 +0.29172887
a 2.9429648 Ω 107.77769 −0.24963612 +0.89043370
e 0.0968130 i 3.38581 −0.16109115 +0.34931661
P 5.05 H 13.4 G 0.15 U 2
Residuals in seconds of arc
1995 11 16 411 0.9− 0.6+ 1998 04 21 704 0.7+ 0.2− 1998 05 22 704 0.9+ 0.2−
1995 11 16 411 0.1+ 0.3− 1998 04 21 704 0.3+ 1.0− 1998 05 22 704 1.0+ 1.1−
1995 11 17 411 0.4− 0.4+ 1998 04 21 704 1.7− 0.2− 1998 05 22 704 0.5− 0.3+
1995 11 17 411 0.9− 1.1+ 1998 04 22 704 0.7+ 0.2− 1998 05 25 699 0.9− 0.6+
1995 11 24 411 0.5− 0.4− 1998 04 22 704 0.1− 0.6+ 1998 05 25 699 0.8+ 0.2+
1995 11 24 411 0.5− 0.4+ 1998 04 22 704 0.3+ 0.2+ 1998 05 25 699 0.6− 0.5+
1995 11 27 411 1.5+ 0.8+ 1998 04 22 704 0.4+ 0.0 1999 06 22 703 0.1− 0.2−
1995 11 27 411 0.4+ 0.3− 1998 04 22 704 0.5+ 0.2+ 1999 06 22 703 0.2− 0.3+
1995 12 01 411 0.2+ 0.2− 1998 04 30 699 1.2− 0.2− 1999 06 22 703 0.8− 0.6+
1995 12 01 411 0.5+ 0.5+ 1998 04 30 699 0.4− 1.3+ 1999 06 22 703 0.6− 1.0+
1995 12 08 411 (3.2− 1.4+) 1998 04 30 699 0.3− 0.3+ 1999 07 14 704 0.1− 0.2+
1995 12 08 411 (3.6− 1.8+) 1998 05 01 704 0.9− 0.3+ 1999 07 14 704 0.1+ 0.0
1997 03 04 704 0.3− 0.0 1998 05 01 704 0.1+ 0.5+ 1999 07 14 704 0.1+ 0.2−
1997 03 04 704 0.0 0.4− 1998 05 01 704 1.3+ 0.7+ 1999 07 14 704 0.2+ 0.1+
1997 03 05 704 0.5+ 0.3+ 1998 05 01 704 (1.8− 2.1+) 1999 07 14 704 0.6+ 0.2−
1997 03 05 704 0.3+ 0.4+ 1998 05 01 704 0.7+ 0.6+ 1999 07 16 704 0.2+ 0.4+
1997 03 06 704 0.1+ 0.4+ 1998 05 05 104 0.5− 0.3+ 1999 07 16 704 0.2+ 0.2+
1997 03 06 704 0.3− 0.3+ 1998 05 05 104 0.4− 0.1+ 1999 07 16 704 0.1− 0.0
1998 04 21 704 0.5+ 0.2− 1998 05 22 704 0.6− 0.8−
1998 04 21 704 0.2+ 0.4+ 1998 05 22 704 0.5+ 1.0−

(11112)∗ 1995 WM2

Discovered 1995 Nov. 18 at Madonna di Dossobuono.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 257.77686 (2000.0) P Q
n 0.19637625 ω 170.50507 +0.77100013 −0.60544319
a 2.9314111 Ω 228.65714 +0.56566735 +0.79352640
e 0.2302462 i 15.25012 +0.29253933 +0.06127315
P 5.02 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1995 11 18 560 0.3+ 0.1+ 1995 12 19 560 0.0 0.4− 1998 04 22 704 1.9+ 1.5+
1995 11 18 560 0.2+ 0.0 1995 12 19 560 0.2− 0.2− 1998 04 22 704 0.9+ 0.2+
1995 11 18 560 0.2+ 0.4+ 1995 12 19 560 0.3+ 0.7− 1999 06 14 704 0.1+ 0.3−
1995 11 19 560 0.0 0.4+ 1996 01 08 560 0.8− 0.1− 1999 06 14 704 0.3+ 1.0+
1995 11 19 560 0.6+ 0.2+ 1996 01 08 560 0.2− 0.5− 1999 06 14 704 1.0− 0.6+
1995 11 19 560 0.3+ 0.5+ 1996 01 08 560 0.6+ 0.9− 1999 06 14 704 0.3− 0.3−
1995 11 20 560 0.1+ 0.2− 1997 02 06 560 0.4+ 0.9+ 1999 06 16 560 (3.0− 0.7−)
1995 11 20 560 0.2+ 0.1− 1997 02 06 560 0.2+ 0.9+ 1999 06 16 560 1.4− 0.7−
1995 11 20 560 0.2+ 0.2+ 1997 02 07 560 0.5− 0.4− 1999 06 16 560 1.6− 1.5−
1995 11 24 560 0.6+ 0.1− 1997 02 07 560 1.0+ 0.7− 1999 07 13 704 0.4+ 0.1+
1995 11 24 560 0.7+ 0.6− 1998 04 20 688 0.1− 0.3+ 1999 07 13 704 1.5+ 0.6+
1995 11 24 560 0.7+ 0.3− 1998 04 20 688 0.0 0.0 1999 07 13 704 0.1+ 0.7−
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1995 11 24 560 0.5+ 0.3+ 1998 04 20 688 0.1− 0.3+ 1999 07 13 704 0.7+ 0.7+
1995 12 09 560 1.0− 0.6+ 1998 04 20 557 0.1− 0.3− 1999 07 13 704 0.4− 0.3+
1995 12 09 560 0.8− 0.2+ 1998 04 20 557 0.4− 0.3+ 1999 07 19 704 1.0+ 1.4+
1995 12 09 560 0.7− 0.4+ 1998 04 20 557 1.1− 0.3+ 1999 07 19 704 1.1+ 0.0
1995 12 10 560 1.5− 0.8+ 1998 04 22 704 (0.8+ 2.1−) 1999 07 19 704 0.1+ 0.3−
1995 12 10 560 0.6− 1.5+ 1998 04 22 704 0.3− 0.9−
1995 12 10 560 1.3− 0.9+ 1998 04 22 704 1.4− 0.4+

(11113)∗ 1995 WW3 = 1994 NB8

Discovered 1995 Nov. 18 by Y. Shimizu and T. Urata at the Nachi-Katsuura
Observatory.
Id. S. Nakano (MPC 26409)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 307.85026 (2000.0) P Q
n 0.20976843 ω 106.70795 +0.79960958 −0.53949718
a 2.8052784 Ω 286.66877 +0.39010857 +0.80057296
e 0.1848793 i 15.98142 +0.45655210 +0.26081743
P 4.70 H 13.2 G 0.15 U 1
Residuals in seconds of arc
1994 07 11 809 1.0− 0.8− 1995 12 17 905 1.0+ 0.5− 1999 07 09 886 0.6+ 1.0−
1994 07 11 809 0.1− 1.9− 1995 12 29 385 0.5+ 0.5− 1999 07 09 886 0.7− 1.2+
1994 07 11 809 0.7+ 1.1− 1995 12 29 385 0.1+ 0.6− 1999 07 13 704 0.2− 0.2−
1994 07 12 809 1.0+ 0.3+ 1995 12 29 385 0.0 0.3− 1999 07 13 704 0.0 0.5+
1994 07 12 809 0.9+ 0.2+ 1997 03 05 385 0.3− 0.2− 1999 07 13 704 0.1+ 0.1−
1994 07 12 809 0.2+ 0.5− 1997 03 05 385 0.1− 0.4− 1999 07 13 704 0.5+ 0.0
1995 11 17 905 1.2− 1.0− 1997 03 09 385 0.2+ 0.6− 1999 07 13 704 0.3− 0.7−
1995 11 17 905 0.4− 0.8+ 1997 03 09 385 0.8− 0.5− 1999 07 23 704 0.3− 0.2−
1995 11 18 905 0.1+ 1.3+ 1999 05 21 704 1.8+ 1.4− 1999 07 23 704 0.7− 0.5+
1995 11 18 905 0.2− 0.5+ 1999 05 21 704 1.3− 0.1− 1999 07 23 704 0.4+ 0.7+
1995 11 25 905 0.5− 0.8− 1999 05 21 704 0.6− 0.7+ 1999 07 23 704 0.2− 0.4+
1995 11 25 905 0.7+ 1.1− 1999 07 07 888 0.9+ 0.0
1995 12 17 905 0.0 1.0− 1999 07 07 888 0.3− 0.1+

(11114)∗ 1995 WV5

Discovered 1995 Nov. 16 by N. Sato and T. Urata at Chichibu.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 0.19223 (2000.0) P Q
n 0.18162237 ω 62.70975 +0.51683613 +0.84328242
a 3.0880891 Ω 239.17267 −0.83357425 +0.45647106
e 0.0288622 i 9.89039 −0.19502404 +0.28374094
P 5.43 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1995 11 16 369 0.4− 0.1+ 1995 12 23 691 0.1− 0.3+ 1998 04 22 704 0.0 0.5+
1995 11 16 369 0.0 0.0 1995 12 23 691 0.1− 0.3+ 1998 04 22 704 0.4+ 0.2−
1995 11 16 369 0.6+ 0.4− 1995 12 23 691 0.3− 0.5+ 1998 04 22 704 0.2+ 0.0
1995 11 21 691 0.0 0.2+ 1997 02 06 369 0.2− 0.2+ 1999 06 12 703 0.1− 0.8−
1995 11 21 691 0.2− 0.0 1997 02 06 369 0.3− 0.1− 1999 06 12 703 0.0 0.3+
1995 11 21 691 0.1− 0.2+ 1997 02 06 369 0.3+ 0.5− 1999 06 12 703 1.8− 0.9−
1995 11 24 369 0.0 0.4+ 1997 02 09 369 0.5+ 0.5+ 1999 06 12 703 0.0 0.8+
1995 11 24 369 0.1− 0.1− 1997 02 09 369 0.6− 0.4+ 1999 06 14 888 0.1+ 0.2+
1995 11 24 369 0.4+ 0.4+ 1997 02 09 369 0.1− 1.6− 1999 06 14 888 0.8− 1.0+
1995 11 27 691 0.2− 0.1+ 1998 03 31 704 1.0− 1.2+ 1999 07 08 888 1.0− 0.2+
1995 11 27 691 0.1− 0.5+ 1998 03 31 704 0.5+ 0.7+ 1999 07 08 888 0.2+ 0.1+
1995 11 27 691 0.2− 0.0 1998 03 31 704 0.4+ 0.4+ 1999 07 13 704 0.4+ 0.1+
1995 11 27 369 0.5− 0.2+ 1998 03 31 704 0.7− 0.0 1999 07 13 704 0.2+ 0.3+
1995 11 27 369 0.1+ 0.4+ 1998 04 21 704 0.5+ 0.5− 1999 07 13 704 0.0 0.4−
1995 11 27 369 0.7+ 0.9+ 1998 04 21 704 0.4+ 0.4− 1999 07 13 704 0.5+ 0.6−
1995 11 29 369 0.4+ 0.3+ 1998 04 21 704 1.0+ 0.9+ 1999 07 19 704 0.5+ 0.4+
1995 11 29 369 0.3− 0.0 1998 04 21 704 0.5− 0.8+ 1999 07 19 704 0.8+ 0.0
1995 11 29 369 0.4− 0.8+ 1998 04 21 704 0.7+ 1.5+ 1999 07 19 704 0.5+ 0.5+
1995 12 15 887 0.4+ 0.2− 1998 04 22 704 0.7− 0.1+
1995 12 15 887 0.0 0.1+ 1998 04 22 704 0.3− 0.9−

(11115)∗ 1995 WC7

Discovered 1995 Nov. 21 by A. Nakamura at Kuma Kogen.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 237.63279 (2000.0) P Q
n 0.18114492 ω 30.04722 +0.35334841 −0.93308351
a 3.0935130 Ω 39.36957 +0.83585732 +0.28270002
e 0.1507203 i 6.07067 +0.42010408 +0.22234178
P 5.44 H 14.1 G 0.15 U 1
Residuals in seconds of arc
1995 11 21 360 0.4− 0.1− 1996 01 12 360 0.5− 0.3+ 1998 04 19 360 0.5− 0.9−
1995 11 21 360 0.2− 0.0 1997 02 09 360 0.3− 0.2− 1998 04 19 360 0.7− 0.2−
1995 11 21 360 0.2− 0.0 1997 02 09 360 0.2− 0.1+ 1999 06 08 360 0.6+ 0.1−
1995 11 29 360 0.4+ 0.3− 1997 02 09 360 0.3− 0.1− 1999 06 08 360 0.4− 0.7+
1995 11 29 360 0.3+ 0.1− 1997 03 01 360 0.1− 0.1+ 1999 06 08 360 0.4+ 0.3−
1995 11 29 360 0.9+ 0.2− 1997 03 01 360 0.4− 0.0 1999 07 08 360 0.0 0.2−
1995 12 10 360 0.3+ 0.4− 1997 03 05 360 0.8+ 0.0 1999 07 08 360 0.0 0.0
1995 12 10 360 0.4+ 0.4− 1997 03 05 360 1.0+ 0.2+ 1999 07 08 360 0.6− 0.2−
1995 12 10 360 0.6+ 0.1− 1997 04 07 360 0.2+ 0.0 1999 07 14 360 0.1+ 0.1−
1995 12 17 360 0.2− 0.1− 1997 04 07 360 0.2− 0.5+ 1999 07 14 360 0.5+ 0.0
1995 12 17 360 0.1− 0.0 1998 04 03 360 0.2− 0.7− 1999 07 14 360 0.5− 0.3+
1996 01 12 360 0.7− 0.5− 1998 04 03 360 0.4+ 0.8−
1996 01 12 360 0.0 0.3− 1998 04 03 360 0.1− 0.2−

(11116)∗ 1996 EK = 1990 RU10

Discovered 1996 Mar. 10 by S. Ueda and H. Kaneda at Kushiro.
Id. S. Nakano (MPC 34861), A. Gnädig (ibid.), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 342.23931 (2000.0) P Q
n 0.30283691 ω 76.62988 −0.68152352 +0.72870197
a 2.1961577 Ω 150.05989 −0.71268316 −0.64005930
e 0.2272794 i 7.74086 −0.16615780 −0.24355189
P 3.25 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1955 11 16 675 1.0− 0.8+ 1996 02 28 372 0.0 0.2+ 1999 01 18 704 0.0 0.7−
1955 11 16 675 0.8+ 0.2+ 1996 02 28 372 0.4+ 0.9− 1999 01 18 704 0.9− 0.4−
1987 08 23 675 0.7− 0.2− 1996 03 10 399 0.5+ 1.6+ 1999 01 18 704 0.4− 1.1−
1987 08 23 675 0.2− 0.2+ 1996 03 10 399 0.3− 0.7− 1999 01 20 704 0.4− 0.6−
1990 09 14 675 0.3+ 2.0− 1996 03 12 399 0.5− 0.0 1999 01 20 704 0.2− 0.4+
1990 09 14 675 1.0+ 1.1− 1996 03 12 399 0.6− 0.5+ 1999 01 20 704 0.4− 0.7+
1995 12 27 691 0.1− 0.2+ 1996 03 20 399 0.1+ 0.7+ 1999 01 20 704 0.5+ 0.0
1995 12 27 691 0.0 0.0 1996 04 13 399 0.2+ 0.1− 1999 04 07 704 0.2+ 0.1−
1995 12 27 691 0.1− 0.1+ 1996 04 13 399 0.1− 0.3+ 1999 04 07 704 0.5− 0.2−
1995 12 30 046 0.8+ 0.3+ 1996 04 14 399 0.6− 0.8− 1999 04 07 704 0.9+ 1.0−
1995 12 30 046 1.2+ 0.5+ 1996 04 14 399 0.8− 1.7− 1999 04 07 704 0.9+ 0.9−
1995 12 30 046 1.0+ 0.5+ 1999 01 10 699 0.7+ 0.3− 1999 04 07 704 0.7+ 1.6+
1996 01 18 691 0.5− 0.6− 1999 01 10 699 0.1− 0.4− 1999 05 08 704 (0.7+ 2.2−)
1996 01 18 691 0.4− 0.4− 1999 01 10 699 0.0 0.7− 1999 05 08 704 0.2+ 0.2+
1996 01 18 691 0.6− 0.6− 1999 01 18 704 0.5− 0.7− 1999 05 08 704 1.1− 1.4+
1996 02 27 372 1.0+ 0.2+ 1999 01 18 704 0.7+ 0.1− 1999 05 08 704 0.9− 0.7+

(11117)∗ 1996 LP1 = 1998 BJ7

Discovered 1996 June 14 at Farra d’Isonzo.
Id. G. V. Williams (MPC 31242)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 254.33558 (2000.0) P Q
n 0.30350565 ω 246.72081 +0.90353552 −0.42036721
a 2.1929305 Ω 138.00756 +0.42435692 +0.85079991
e 0.1826844 i 7.13995 +0.05953788 +0.31532668
P 3.25 H 15.3 G 0.15 U 1
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Residuals in seconds of arc
1995 02 25 691 0.2+ 0.3− 1998 01 24 566 0.3+ 0.1− 1998 03 21 595 0.5− 0.4−
1995 02 25 691 0.0 0.1− 1998 01 24 566 0.2− 0.0 1998 03 21 595 1.3− 0.3−
1995 02 25 691 0.1− 0.3+ 1998 01 24 566 0.0 0.1+ 1998 03 25 595 0.5− 0.6−
1996 06 14 595 (2.0+ 0.1−) 1998 01 25 566 0.6− 0.7+ 1998 03 25 595 1.3+ 0.8−
1996 06 14 595 (2.6+ 1.5−) 1998 01 25 566 0.2− 0.5+ 1999 05 12 704 0.9+ 0.6−
1996 06 15 595 0.2+ 0.5− 1998 01 25 566 0.2− 0.6+ 1999 05 12 704 0.8− 0.3+
1996 06 15 595 0.1+ 0.1+ 1998 01 29 566 0.6− 0.4+ 1999 05 12 704 0.4− 0.1+
1996 06 16 595 0.1− 1.6− 1998 01 29 566 0.1− 0.6+ 1999 05 12 704 1.0+ 1.0−
1996 06 16 595 0.5− 0.6− 1998 01 29 566 0.4− 0.4+ 1999 06 09 595 0.5+ 0.7−
1996 06 16 595 0.4+ 0.2+ 1998 02 15 595 0.5− 0.1− 1999 06 09 595 0.4− 0.2+
1996 06 23 595 0.2+ 0.8− 1998 02 15 595 1.2− 0.3+ 1999 06 12 595 0.0 0.7+
1996 06 24 595 0.4− 0.2− 1998 02 22 566 0.3− 0.6− 1999 06 12 595 0.5− 0.0
1996 06 24 595 0.2− 0.0 1998 02 22 566 0.3− 0.4− 1999 06 13 595 1.2− 1.1+
1996 06 24 595 0.2− 1.2+ 1998 02 22 566 0.2+ 0.4− 1999 06 14 704 0.0 0.2+
1996 06 25 595 0.5+ 0.1+ 1998 02 23 566 0.2+ 0.1+ 1999 06 14 704 0.6+ 0.9+
1997 12 28 566 1.4+ 0.8− 1998 02 23 566 0.1+ 0.1+ 1999 06 14 704 0.5+ 0.2+
1997 12 28 566 1.3+ 0.5− 1998 02 23 566 0.7+ 0.3+ 1999 06 14 704 0.3+ 0.7+
1997 12 28 566 1.5+ 0.1− 1998 03 21 595 0.1− 0.4− 1999 06 14 704 0.2+ 0.2+

(11118)∗ 1996 PK = 1991 FL1

Discovered 1996 Aug. 9 by A. Galád and D. Kalmančok at Modra.
Id. G. V. Williams (MPC 27923)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 92.66405 (2000.0) P Q
n 0.28013578 ω 203.24320 −0.85818842 +0.51328623
a 2.3132558 Ω 7.65127 −0.46225701 −0.76674104
e 0.0826818 i 3.04064 −0.22322878 −0.38554561
P 3.52 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1991 03 17 809 1.0− 1.2− 1996 11 02 118 0.5+ 0.3+ 1998 03 01 699 0.7+ 0.2−
1991 03 17 809 0.2+ 1.1− 1996 11 02 118 0.6+ 0.4+ 1998 03 01 699 0.8− 0.4+
1991 03 17 809 0.8+ 1.3− 1996 11 03 118 0.7+ 0.3+ 1998 03 01 699 0.9− 0.6+
1991 03 19 809 0.6− 0.2− 1996 11 03 118 0.5+ 0.3+ 1998 03 03 699 0.3+ 0.1+
1991 03 19 809 0.5− 0.0 1996 12 03 118 0.3+ 0.5+ 1998 03 03 699 0.8+ 0.2−
1991 03 19 809 0.3− 0.1+ 1996 12 03 118 0.3+ 0.5+ 1998 03 03 699 0.6+ 0.5−
1996 08 09 118 1.0− 0.9− 1998 01 07 118 0.2+ 0.0 1998 03 03 704 0.3− 0.1+
1996 08 10 118 0.2− 0.5− 1998 01 07 118 0.1+ 0.0 1998 03 03 704 0.1+ 0.2−
1996 08 10 118 0.2− 0.1− 1998 01 07 118 0.1+ 0.0 1998 03 03 704 0.9− 0.0
1996 08 10 118 0.4− 0.8− 1998 01 08 118 0.2+ 0.0 1998 03 03 704 1.0− 0.2+
1996 08 11 118 0.2− 1.0− 1998 01 08 118 0.3+ 0.5+ 1998 03 03 704 1.4− 0.3+
1996 08 11 118 0.1− 0.6− 1998 01 08 118 0.3+ 0.0 1998 03 04 704 0.1+ 0.0
1996 08 12 118 0.3+ 0.4− 1998 01 08 118 0.2+ 0.4+ 1998 03 04 704 0.0 0.3+
1996 08 12 118 0.2+ 0.8− 1998 01 08 118 0.3+ 0.5+ 1998 03 04 704 0.4+ 0.6+
1996 08 12 118 0.7− 0.4− 1998 01 24 118 0.3+ 0.2+ 1998 03 04 704 0.4+ 0.2−
1996 08 19 118 0.2− 1.4− 1998 01 24 118 0.1+ 0.2+ 1998 03 04 704 0.0 0.4−
1996 08 20 118 0.0 1.1− 1998 01 25 566 1.2− 0.5− 1998 03 16 118 0.7+ 0.2−
1996 08 23 118 1.8− 1.3− 1998 01 25 566 1.5− 0.7− 1998 03 16 118 0.4+ 0.2−
1996 08 23 118 1.3− 1.2− 1998 01 25 566 1.0− 0.4− 1998 03 24 118 0.3+ 0.0
1996 08 25 118 0.1+ 0.4+ 1998 01 26 118 0.4− 1.1+ 1998 03 24 118 0.0 0.0
1996 08 25 118 0.1− 0.6+ 1998 01 26 118 0.6− 1.1+ 1998 04 09 118 0.1+ 0.4+
1996 09 14 566 0.3+ 0.0 1998 01 27 118 0.1− 0.4+ 1998 04 09 118 0.2+ 0.0
1996 09 14 566 0.4+ 0.2+ 1998 01 27 118 0.1− 0.4+ 1998 04 23 118 0.4+ 0.2−
1996 09 14 566 0.2+ 0.0 1998 01 27 118 0.1− 0.4+ 1998 04 23 118 0.2+ 0.1+
1996 09 16 118 0.1+ 0.0 1998 01 30 118 0.0 0.0 1999 06 24 118 0.5+ 0.5+
1996 09 16 118 0.1+ 0.2+ 1998 01 30 118 0.0 0.1+ 1999 06 24 118 0.3− 0.5+
1996 09 19 118 0.8− 0.2+ 1998 02 09 118 0.4+ 0.2+ 1999 06 25 118 0.6− 0.1−
1996 09 19 118 0.7− 0.3+ 1998 02 09 118 0.2+ 0.3+ 1999 07 14 704 0.2− 0.2+
1996 09 30 118 0.7+ 0.2+ 1998 02 20 118 0.4+ 0.0 1999 07 14 704 0.1+ 0.3+
1996 09 30 118 0.5+ 0.1+ 1998 02 20 118 0.5+ 0.2+ 1999 07 14 704 0.1+ 0.1+
1996 10 04 118 0.6+ 0.6+ 1998 02 23 118 0.4− 0.2+ 1999 07 14 704 0.3+ 0.7−
1996 10 04 118 0.8+ 0.7+ 1998 02 23 118 0.4− 0.1+ 1999 07 14 704 0.1− 0.5−
1996 10 11 566 0.3− 0.2+ 1998 02 26 566 0.9+ 1.0− 1999 07 16 704 0.1− 0.4+
1996 10 11 566 0.1− 0.4+ 1998 02 26 566 0.8+ 0.7− 1999 07 16 704 0.1− 0.0
1996 10 11 566 0.7+ 0.2+ 1998 02 26 566 1.4+ 1.0− 1999 07 16 704 0.1+ 0.1+

(11119)∗ 1996 PS9 = 1939 UM = 1957 JR = 1981 TZ3 = 1999 JW31

Discovered 1996 Aug. 9 by T. Okuni at Nanyou.
Id. G. V. Williams (MPC 34863), E. Bowell (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 275.54374 (2000.0) P Q
n 0.25819411 ω 137.78604 +0.95791905 +0.28533214
a 2.4425221 Ω 205.68520 −0.27884539 +0.89921746
e 0.0947738 i 4.13481 −0.06809067 +0.33165272
P 3.82 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1939 10 18 062 0.9− 2.9+ 1999 04 12 704 (2.3− 0.8−) 1999 05 14 704 0.2+ 0.4+
1939 10 20 062(50.9+ 33.2+) 1999 04 14 699 0.5+ 1.2+ 1999 05 18 704 0.7+ 0.5−
1957 05 01 839 (4.0+ 1.8−) 1999 04 14 699 0.4− 1.0+ 1999 05 18 704 0.7+ 0.2+
1981 10 07 095 0.1− 0.6+ 1999 04 14 699 0.3+ 0.9+ 1999 05 18 704 0.5+ 0.1+
1996 08 09 358 0.3+ 0.4+ 1999 04 21 691 (0.6+ 2.6−) 1999 05 18 704 1.1+ 0.0
1996 08 09 358 0.3+ 0.3− 1999 04 21 691 1.0− 0.3− 1999 05 18 704 0.8+ 0.8−
1996 08 11 358 0.8+ 0.7+ 1999 04 21 691 1.5− 0.0 1999 05 19 704 0.9+ 0.2+
1996 08 11 358 0.9+ 0.7+ 1999 05 07 699 0.0 0.1+ 1999 05 19 704 0.5− 0.5+
1996 08 18 358 0.5− 1.0− 1999 05 07 699 0.6− 1.0− 1999 05 19 704 0.6+ 0.1+
1996 08 18 358 0.2+ 0.5− 1999 05 07 699 0.3− 0.3− 1999 05 19 704 0.3− 0.4+
1996 08 18 358 0.1− 0.1− 1999 05 10 704 0.0 0.5− 1999 05 19 704 0.2+ 0.3−
1996 09 02 358 1.0− 0.7− 1999 05 10 704 0.0 0.0 1999 06 07 703 0.0 0.3+
1996 09 02 358 0.5− 0.2+ 1999 05 10 704 0.6+ 0.1− 1999 06 07 703 0.5− 0.1+
1998 01 28 566 0.0 0.1+ 1999 05 10 704 0.6− 0.7− 1999 06 07 703 0.2− 0.8+
1998 01 28 566 0.1+ 0.1+ 1999 05 10 704 0.2− 0.3− 1999 06 07 703 1.4− 1.0+
1998 01 28 566 0.1− 0.1+ 1999 05 13 704 0.4+ 0.7− 1999 06 09 704 0.1− 0.8−
1998 04 14 704 0.5− 2.0+ 1999 05 13 704 0.2+ 0.2− 1999 06 09 704 1.4+ 1.5+
1998 04 14 704 (0.1+ 2.2+) 1999 05 13 704 1.4+ 0.0 1999 06 09 704 0.3− 0.4+
1998 04 14 704 1.0+ 0.3+ 1999 05 13 704 1.2+ 1.6− 1999 06 09 704 (0.5− 3.7+)
1998 04 14 704 (3.8− 0.4−) 1999 05 13 704 0.0 0.5+ 1999 06 14 699 0.3− 1.1+
1999 04 12 704 1.1− 0.6− 1999 05 14 704 0.1− 1.1+ 1999 06 14 699 0.5+ 1.0+
1999 04 12 704 0.7− 0.6− 1999 05 14 704 1.2− 0.6− 1999 06 14 699 0.6+ 2.1+
1999 04 12 704 0.6− 0.5− 1999 05 14 704 0.9+ 0.1+
1999 04 12 704 1.7− 0.5− 1999 05 14 704 0.3+ 0.6−

(11120)∗ 1996 QD1

Discovered 1996 Aug. 17 at the Osservatorio S. Vittore, Bologna.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 59.40007 (2000.0) P Q
n 0.28392468 ω 321.46196 −0.93905553 +0.34065880
a 2.2926299 Ω 238.51454 −0.30047967 −0.87855558
e 0.0855411 i 3.09966 −0.16699308 −0.33480095
P 3.47 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1993 10 22 809 (0.7− 2.9+) 1997 12 04 704 0.0 0.6− 1999 05 18 704 0.3+ 0.2+
1993 10 22 809 0.6− 1.8+ 1997 12 04 704 1.5− 0.1+ 1999 05 18 704 0.4+ 0.7+
1993 10 22 809 0.9− 1.6+ 1997 12 04 704 0.8+ 1.8+ 1999 05 18 704 0.8+ 0.2+
1996 08 17 552 0.5− 0.6+ 1997 12 29 552 0.7+ 0.7− 1999 05 18 704 (1.0+ 2.1−)
1996 08 17 552 0.3− 0.1− 1997 12 29 552 0.8+ 0.3+ 1999 05 18 704 1.6− 0.5−
1996 08 20 552 0.5− 0.2− 1997 12 29 552 0.7+ 0.7− 1999 05 19 704 0.5+ 0.1+
1996 08 20 552 0.0 0.7+ 1998 01 17 552 0.5− 0.2+ 1999 05 19 704 0.4− 0.3+
1996 08 23 552 0.4+ 0.7− 1998 01 17 552 0.1− 0.2− 1999 05 19 704 0.1+ 0.2+
1996 08 23 552 1.0+ 0.4− 1999 04 21 426 0.7+ 0.3− 1999 05 19 704 0.2− 0.3+
1996 08 23 552 0.0 0.5− 1999 04 21 426 0.1− 0.4− 1999 05 19 704 0.9− 0.3−
1996 09 07 552 0.2+ 0.2+ 1999 04 21 426 0.1+ 0.1− 1999 06 04 552 0.6+ 0.8−
1996 09 07 552 0.1− 0.1− 1999 04 22 426 0.6+ 0.5− 1999 06 04 552 0.5+ 1.5−
1996 09 07 552 0.7− 0.1+ 1999 04 22 426 0.0 0.2− 1999 06 09 704 0.2− 0.8−
1996 09 10 552 0.6+ 0.1− 1999 04 22 426 0.9+ 0.2+ 1999 06 09 704 0.3− 1.5−
1996 09 10 552 0.1+ 0.2− 1999 05 10 704 (0.1+ 3.2+) 1999 06 09 704 (2.1+ 0.1−)
1996 09 10 552 0.4+ 0.4− 1999 05 10 704 0.4+ 0.1+ 1999 06 09 704 0.9+ 0.6+
1996 09 13 552 0.0 0.6− 1999 05 10 704 1.2− 0.0 1999 06 15 704 0.4+ 0.3+
1996 09 13 552 0.2+ 0.8− 1999 05 10 704 0.6+ 1.5+ 1999 06 15 704 0.3− 0.4+
1997 11 23 411 0.8+ 0.6+ 1999 05 13 704 0.1+ 0.7+ 1999 06 15 704 0.7+ 1.0+
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1997 11 23 411 0.3− 0.3+ 1999 05 13 704 0.1− 0.1+ 1999 06 15 704 0.0 0.4+
1997 11 24 411 0.2− 0.3+ 1999 05 13 704 1.2− 0.8+ 1999 06 15 704 0.2+ 0.3+
1997 11 24 411 0.9− 0.1+ 1999 05 13 704 (2.3+ 0.9+)
1997 12 04 704 0.1− 0.7− 1999 05 13 704 1.5− 1.7+

(11121)∗ 1996 RD1 = 9592 P-L
Discovered 1996 Sept. 10 by V. Goretti at Pianoro.

Id. G. V. Williams (MPC 28305)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 349.74475 (2000.0) P Q
n 0.30102192 ω 131.35156 +0.64919341 +0.76062283
a 2.2049765 Ω 179.12770 −0.71455063 +0.61028142
e 0.1485253 i 3.44002 −0.26070160 +0.22138089
P 3.27 H 15.4 G 0.15 U 1
Residuals in seconds of arc
1960 10 17 675 0.0 0.6− 1996 09 13 610 0.0 0.5+ 1997 12 29 327 0.5+ 0.4+
1960 10 22 675 0.3− 1.3− 1996 09 14 610 0.2− 0.3+ 1997 12 29 327 0.3+ 0.0
1960 10 24 675 0.9+ 1.2− 1996 09 14 610 0.2+ 0.5− 1997 12 29 327 0.2− 0.4−
1960 10 26 675 0.8+ 0.8− 1996 09 14 610 0.1+ 0.4− 1998 01 04 327 0.1− 0.2+
1996 09 10 566 0.5− 0.1+ 1996 09 14 610 0.0 0.3− 1998 01 04 327 0.1− 0.4−
1996 09 10 566 0.6− 0.2− 1996 09 14 610 0.1− 0.2− 1998 01 04 327 0.1− 0.6+
1996 09 10 566 0.4− 0.0 1996 09 14 610 0.3− 0.2− 1999 06 15 704 0.2− 0.1+
1996 09 10 610 1.1+ 0.6− 1996 09 14 610 0.4− 0.1− 1999 06 15 704 1.6− 0.0
1996 09 10 610 0.5+ 0.1+ 1996 09 14 610 0.6− 0.0 1999 06 15 704 0.2− 0.1+
1996 09 10 610 0.3+ 0.1+ 1996 09 16 610 0.5− 0.4− 1999 06 15 704 0.4+ 0.0
1996 09 11 610 0.2+ 0.1+ 1996 09 16 610 0.2− 0.1+ 1999 07 02 610 0.8− 1.7+
1996 09 11 610 0.3+ 0.4+ 1996 09 16 610 0.1+ 0.3+ 1999 07 02 610 0.6− 1.4+
1996 09 11 610 0.5+ 1.0+ 1996 10 03 610 1.0− 0.8− 1999 07 02 610 0.5− 1.1+
1996 09 13 610 0.3+ 0.5+ 1996 10 03 610 0.6− 0.5− 1999 07 02 610 0.3+ 0.5−
1996 09 13 610 0.3+ 0.4+ 1996 10 03 610 0.1− 0.1+ 1999 07 03 610 0.5+ 0.9−
1996 09 13 610 0.2+ 0.3+ 1996 10 05 809 0.1+ 0.6+ 1999 07 04 610 0.3+ 0.7+
1996 09 13 610 0.4+ 0.2+ 1996 10 05 809 0.0 0.6+ 1999 07 04 610 0.3− 0.2−
1996 09 13 610 0.4+ 0.0 1996 10 05 809 (0.2+ 3.0+) 1999 07 04 610 0.7− 0.7−
1996 09 13 610 0.4+ 0.0 1996 10 06 809 (0.2+ 3.5+) 1999 07 04 610 1.0− 1.2−
1996 09 13 610 0.4+ 0.1+ 1996 10 06 809 (0.4+ 2.8+) 1999 07 04 610 (1.7− 2.4−)
1996 09 13 610 0.3+ 0.1+ 1996 10 06 809 (0.2− 2.9+) 1999 07 12 610 1.6+ 1.3−
1996 09 13 610 0.3+ 0.1+ 1996 10 19 610 1.9− 1.0− 1999 07 12 610 1.2+ 0.7−
1996 09 13 610 0.2+ 0.1+ 1996 10 19 610 1.2− 0.6− 1999 07 12 610 1.0+ 0.4−
1996 09 13 610 0.4+ 0.6+ 1996 10 19 610 0.4− 0.1− 1999 07 12 610 0.8+ 0.0
1996 09 13 610 0.4+ 0.5+ 1996 11 12 599 0.1− 1.3+ 1999 07 12 610 0.5− 0.5+
1996 09 13 610 0.1+ 0.5+ 1996 11 12 599 0.9− 0.9+

(11122)∗ 1996 RQ2 = 1991 GJ6 = 1993 QJ
Discovered 1996 Sept. 13 at the Osservatorio S. Vittore, Bologna.

Id. B. G. Marsden (MPC 28079)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 89.28260 (2000.0) P Q
n 0.26381079 ω 239.97170 −0.96925680 +0.24527728
a 2.4077294 Ω 314.21867 −0.21533934 −0.88395133
e 0.1500484 i 1.55928 −0.11903878 −0.39808178
P 3.74 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1991 04 08 809 0.9− 0.3− 1998 01 20 704 0.2+ 0.2− 1998 04 14 704 (5.8− 1.7+)
1991 04 08 809 0.0 0.9− 1998 01 20 704 0.0 0.1− 1999 06 08 691 0.4+ 0.3+
1991 04 08 809 0.9− 1.1− 1998 01 20 704 0.0 0.1+ 1999 06 08 691 0.1+ 0.1+
1991 04 10 809 0.1− 0.7− 1998 01 22 704 0.3+ 0.1+ 1999 06 08 691 0.2+ 0.3+
1991 04 10 809 0.4+ 0.7− 1998 01 22 704 0.2+ 0.3+ 1999 06 11 703 0.0 0.6+
1991 04 10 809 0.3− 0.5− 1998 01 22 704 0.2+ 0.3+ 1999 06 11 703 0.3− 0.7−
1993 08 16 691 0.9+ 0.6− 1998 01 22 704 0.0 0.1− 1999 06 11 703 0.5− 0.2−
1993 08 16 691 0.5+ 0.8− 1998 01 23 691 0.6− 0.4+ 1999 06 11 703 0.7− 0.5−
1993 08 18 691 0.0 1.0− 1998 01 23 691 0.4− 0.1+ 1999 06 14 691 0.1+ 0.4−
1993 08 18 691 0.6− 0.9− 1998 01 23 691 0.5− 0.2+ 1999 06 14 691 0.6+ 0.2−
1993 08 18 691 0.1− 0.3− 1998 01 26 566 0.1+ 0.1− 1999 06 14 691 0.2+ 0.0

1996 09 10 566 0.1− 0.8− 1998 01 26 566 0.0 0.5− 1999 06 21 699 0.8− 0.1+
1996 09 10 566 0.4+ 0.4− 1998 01 26 566 0.1+ 0.1+ 1999 06 21 699 0.6− 0.1+
1996 09 10 566 0.1+ 0.3− 1998 01 30 691 0.1− 0.1− 1999 06 21 699 0.6− 0.3+
1996 09 13 552 0.4+ 0.4− 1998 01 30 691 0.2+ 0.0 1999 06 22 552 0.1− 0.6−
1996 09 13 552 0.2+ 0.6− 1998 01 30 691 0.1− 0.0 1999 06 22 552 0.0 1.1−
1996 09 14 552 0.1− 0.8− 1998 02 05 552 0.0 0.3− 1999 07 14 704 0.4+ 0.0
1996 09 14 552 0.2+ 0.0 1998 02 05 552 0.5− 0.6+ 1999 07 14 704 0.2+ 0.5+
1996 09 16 552 0.2+ 0.4− 1998 02 15 552 0.3+ 0.4+ 1999 07 14 704 1.7+ 2.1−
1996 09 16 552 0.3+ 0.4− 1998 02 15 552 0.3+ 0.7− 1999 07 14 704 0.1+ 0.2−
1997 11 28 910 0.3− 0.2− 1998 03 16 552 0.1+ 0.1− 1999 07 14 704 0.2+ 0.3+
1997 11 28 910 0.4− 0.3− 1998 03 16 552 0.5+ 0.3− 1999 07 16 704 0.1+ 0.0
1997 11 28 910 0.4− 0.4− 1998 04 14 704 0.2− 0.0 1999 07 16 704 0.2+ 0.5+
1998 01 20 704 0.4+ 0.1− 1998 04 14 704 0.4− 1.7+ 1999 07 16 704 0.2− 0.7+
1998 01 20 704 0.1+ 0.0 1998 04 14 704 0.4− 0.8− 1999 07 16 704 0.4− 0.5+
1998 01 20 704 0.4+ 0.1− 1998 04 14 704 0.4+ 1.5− 1999 07 16 704 0.2− 0.6+

(11123)∗ 1996 RT24 = 1990 EP8 = 1997 XC13 = 1999 HM10

Discovered 1996 Sept. 8 at Haleakala by the JPL Near-Earth Asteroid
Tracking program.
Id. G. V. Williams (MPC 34864)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 34.71127 (2000.0) P Q
n 0.22559123 ω 194.37547 −0.95840843 +0.28539803
a 2.6725217 Ω 2.20810 −0.25891294 −0.86781313
e 0.1179279 i 1.65594 −0.12007231 −0.40675341
P 4.37 H 14.1 G 0.15 U 1
Residuals in seconds of arc
1990 03 07 809 0.2− 1.8− 1997 12 05 704 0.7+ 0.3+ 1999 04 18 704 1.0+ 0.4+
1990 03 07 809 0.1− 1.7− 1997 12 05 704 0.1− 0.3− 1999 04 18 704 1.0+ 1.6+
1990 03 07 809 0.0 1.5− 1997 12 05 704 0.7− 0.7− 1999 04 18 704 1.0− 0.7−
1990 03 08 809 (7.6− 19.8+) 1997 12 05 704 1.2+ 0.5+ 1999 04 18 704 (2.7− 0.1−)
1990 03 08 809 (7.1− 20.1+) 1997 12 05 704 1.4+ 0.3+ 1999 05 10 704 0.9− 1.2−
1990 03 08 809 (7.3− 20.2+) 1999 03 25 704 (1.2− 3.5−) 1999 05 10 704 1.2− 0.3+
1992 10 23 691 1.0− 0.8+ 1999 03 25 704 1.1− 0.1+ 1999 05 10 704 1.1− 0.0
1992 10 23 691 1.2− 0.5+ 1999 03 25 704 1.9+ 0.6+ 1999 05 10 704 0.7− 0.2+
1992 10 23 691 1.9− 0.5+ 1999 03 25 704 (1.1− 3.0−) 1999 05 10 704 0.9− 0.3+
1994 01 19 691 0.6− 0.7+ 1999 03 25 704 1.3− 1.6+ 1999 05 13 704 0.4− 0.3−
1994 01 19 691 1.0− 0.8+ 1999 03 29 699 1.6+ 0.7+ 1999 05 13 704 0.4− 0.2−
1994 01 19 691 0.3− 0.7+ 1999 03 29 699 1.2+ 0.5+ 1999 05 13 704 1.0+ 0.1−
1996 09 08 566 0.2+ 0.5− 1999 03 29 699 1.8+ 0.0 1999 05 13 704 0.3− 1.9+
1996 09 08 566 0.7+ 0.7− 1999 04 09 699 0.3+ 0.2− 1999 05 13 704 0.2+ 0.2+
1996 09 08 566 0.6+ 0.5− 1999 04 09 699 0.5+ 0.3− 1999 05 14 704 0.3− 0.6+
1996 09 13 691 0.5+ 0.1+ 1999 04 09 699 0.8+ 0.1+ 1999 05 14 704 1.0− 0.5+
1996 09 13 691 0.4+ 0.1− 1999 04 15 704 0.6+ 0.1+ 1999 05 14 704 0.3+ 0.1−
1996 09 13 691 0.4+ 0.0 1999 04 15 704 0.0 0.4+ 1999 05 14 704 1.4− 0.5−
1996 10 11 566 0.1− 0.3+ 1999 04 15 704 1.1− 0.3+ 1999 05 14 704 0.9− 0.8+
1996 10 11 566 0.1− 0.1+ 1999 04 15 704 0.3+ 0.5+ 1999 05 17 699 0.1+ 0.4−
1996 10 11 566 0.1+ 0.2− 1999 04 15 704 0.2− 0.2− 1999 05 17 699 0.1+ 0.6−
1997 12 04 704 0.8− 0.8− 1999 04 17 704 0.1+ 0.1− 1999 05 17 699 0.1+ 0.1−
1997 12 04 704 0.1− 0.6− 1999 04 17 704 0.3+ 1.2− 1999 07 03 699 0.7+ 0.0
1997 12 04 704 0.1+ 0.1+ 1999 04 17 704 0.4+ 1.6− 1999 07 03 699 0.8− 1.1+
1997 12 04 704 0.1− 1.1+ 1999 04 17 704 0.5+ 0.2+ 1999 07 03 699 0.5+ 0.1−
1997 12 04 704 1.1+ 0.1− 1999 04 17 704 0.1+ 0.1+

(11124)∗ 1996 TR9 = 1989 RB5 = 4838 T-1
Discovered 1996 Oct. 14 at Kleť.

Id. B. G. Marsden (MPC 28307)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 333.64750 (2000.0) P Q
n 0.28677790 ω 188.68204 +0.81653711 +0.57491127
a 2.2773980 Ω 136.08728 −0.52501742 +0.77726608
e 0.1957199 i 4.33169 −0.24004970 +0.25560609
P 3.44 H 14.6 G 0.15 U 1
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Residuals in seconds of arc
1971 04 16 675 0.9− 1.3− 1996 11 02 046 0.3− 0.1+ 1999 06 09 704 0.3+ 0.0
1971 04 16 675 0.7− 0.6− 1996 11 02 046 0.0 0.3+ 1999 06 09 704 0.0 0.1−
1971 05 13 675 0.4+ 0.1+ 1996 11 12 046 0.3+ 0.1+ 1999 06 09 704 0.3− 0.7−
1971 05 14 675 0.4− 0.5− 1996 11 12 046 0.3− 1.0+ 1999 06 09 704 0.6− 0.5−
1971 05 16 675 0.7+ 1.0− 1996 11 12 046 0.9− 0.6+ 1999 06 09 704 0.0 0.8−
1989 09 09 095 (1.1− 4.3−) 1996 11 16 046 0.3− 0.2+ 1999 06 10 046 0.6+ 0.1+
1989 09 09 095 (0.4+ 4.6−) 1996 11 16 046 0.1− 0.1+ 1999 06 10 046 0.3+ 0.1−
1996 10 14 046 0.1− 0.4− 1996 11 16 046 0.1− 0.0 1999 06 10 046 0.4+ 0.1+
1996 10 14 046 0.2+ 0.3− 1996 12 12 046 0.3+ 0.4+ 1999 06 10 046 0.5+ 0.0
1996 10 14 046 0.2− 0.4− 1996 12 12 046 0.2+ 0.5+ 1999 06 15 704 0.5+ 0.1−
1996 10 14 046 0.2− 0.4− 1996 12 12 046 0.2+ 0.3+ 1999 06 15 704 0.3− 0.5−
1996 10 14 046 0.0 0.4− 1998 01 11 046 0.5− 0.1− 1999 06 15 704 0.5− 0.0
1996 10 15 046 0.0 0.4− 1998 01 11 046 0.9− 0.1− 1999 06 15 704 0.7− 0.2−
1996 10 15 046 0.1+ 0.4− 1998 01 11 046 0.0 0.0 1999 06 15 704 0.5− 0.1−
1996 10 15 046 0.2+ 0.5− 1998 01 11 046 0.4+ 0.6+ 1999 07 02 046 0.1+ 0.1−
1996 10 15 046 0.2+ 0.4− 1998 01 11 046 1.1− 0.4+ 1999 07 02 046 0.2− 0.2−
1996 10 15 046 0.6+ 0.1− 1998 01 11 046 0.4− 0.3+ 1999 07 02 046 0.2+ 0.2−
1996 10 18 046 0.3+ 0.5− 1998 02 03 046 0.8− 0.3− 1999 07 03 046 0.1+ 0.0
1996 10 18 046 0.3+ 0.4− 1998 02 03 046 0.4− 0.2− 1999 07 03 046 0.2+ 0.1−
1996 10 18 046 0.3+ 0.5− 1998 02 03 046 0.6− 0.2− 1999 07 03 046 0.1− 0.2+
1996 10 19 046 0.5+ 0.2− 1998 02 04 046 0.1− 0.1+ 1999 07 14 704 0.2− 0.2−
1996 10 19 046 0.3+ 0.4− 1998 02 04 046 0.1− 0.1− 1999 07 14 704 0.1− 0.4+
1996 10 19 046 0.2+ 0.1− 1998 02 04 046 0.1− 0.1+ 1999 07 14 704 0.1+ 0.0
1996 10 23 046 0.4+ 0.5− 1998 02 19 046 0.8+ 0.6+ 1999 07 14 704 0.2+ 0.3+
1996 10 23 046 0.1− 1.0− 1998 02 19 046 0.9+ 0.7+ 1999 07 14 704 0.0 0.1−
1996 10 23 046 0.2+ 0.4− 1998 02 19 046 0.6+ 0.8+ 1999 07 19 704 0.2+ 0.5+
1996 10 31 046 0.1+ 0.1+ 1998 03 04 704 0.6− 1.0− 1999 07 19 704 0.1+ 0.3+
1996 10 31 046 0.3+ 0.1+ 1998 03 04 704 0.8+ 0.3− 1999 07 19 704 0.0 0.4+
1996 10 31 046 0.0 0.0 1998 03 04 704 0.7+ 1.8− 1999 07 19 704 0.2− 0.4+
1996 11 02 046 1.0− 0.1+ 1998 03 04 704 0.5+ 1.1− 1999 07 19 704 0.0 0.5+

(11125)∗ 1996 TL10 = 1979 SN2 = 1984 BC4 = 1060 T-1
Discovered 1996 Oct. 9 by S. Ueda and H. Kaneda at Kushiro.

Id. G. V. Williams (MPC 28307)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.98813 (2000.0) P Q
n 0.29103214 ω 44.97426 +0.99338442 −0.10208563
a 2.2551499 Ω 320.79572 +0.06710455 +0.88767641
e 0.1820309 i 4.77274 +0.09318999 +0.44900905
P 3.39 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1971 03 24 675 1.0− 0.2− 1998 02 23 566 0.8+ 0.7− 1998 03 26 704 1.6+ 1.0+
1971 03 25 675 1.3+ 1.2+ 1998 02 23 566 0.0 1.2− 1998 03 26 704 0.5− 1.2+
1971 03 25 675 0.9− 1.3+ 1998 02 23 566 0.4− 1.2− 1998 03 29 704 1.2+ 0.6−
1971 03 26 675 0.6+ 0.5+ 1998 03 03 704 0.5− 1.1+ 1998 03 29 704 0.3+ 0.2−
1971 03 27 675 (2.3+ 3.4−) 1998 03 03 704 0.0 0.6− 1998 03 29 704 1.2− 1.6−
1979 09 22 095 (3.5+ 0.4−) 1998 03 03 704 0.6+ 0.0 1998 03 29 704 1.9+ 0.8−
1979 09 28 095 (4.9+ 1.7−) 1998 03 03 704 0.9− 0.6− 1998 03 29 704 0.1− 1.0−
1984 01 25 675 1.1+ 0.2− 1998 03 03 704 (4.8− 1.2−) 1998 04 04 725 0.6− 0.1+
1984 01 26 675 1.2+ 0.2− 1998 03 04 704 0.6+ 0.9− 1998 04 04 725 0.8− 0.5+
1996 10 09 399 1.0− 0.8− 1998 03 04 704 (3.8− 0.8−) 1999 06 15 704 0.8− 0.1−
1996 10 09 399 1.1+ 0.4− 1998 03 04 704 (4.8− 0.6−) 1999 06 15 704 0.7− 0.2+
1996 10 10 399 0.7+ 0.8− 1998 03 04 704 (4.3− 0.5−) 1999 06 15 704 0.3− 0.7+
1996 10 10 399 1.5+ 1.0+ 1998 03 04 704 1.0− 0.7− 1999 06 15 704 0.7− 0.7−
1996 10 16 399 1.0− 0.6− 1998 03 20 704 0.2− 0.4− 1999 07 14 704 0.0 0.4−
1996 10 16 399 0.4− 0.8+ 1998 03 20 704 1.9− 0.8+ 1999 07 14 704 0.6+ 0.1−
1996 11 03 399 0.9− 0.9− 1998 03 20 704 1.8− 0.1+ 1999 07 14 704 0.3+ 0.0
1996 11 03 399 1.0− 0.3− 1998 03 20 704 1.7− 1.3+ 1999 07 14 704 0.2− 0.6−
1996 11 05 691 0.3+ 0.3− 1998 03 22 704 0.4− 0.2− 1999 07 14 704 0.8+ 0.0
1996 11 05 691 0.3+ 0.1− 1998 03 22 704 0.3− 1.5− 1999 07 16 704 0.2− 0.3+
1996 11 05 691 0.8+ 0.0 1998 03 22 704 0.1− 0.5+ 1999 07 16 704 0.2+ 0.3−
1996 11 13 691 0.0 0.1− 1998 03 22 704 0.8+ 0.1− 1999 07 16 704 0.7+ 0.2+
1996 11 13 691 0.1− 0.2− 1998 03 22 704 0.8+ 0.2+ 1999 07 16 704 0.6+ 0.0
1996 11 13 691 0.2− 0.1− 1998 03 26 704 (2.1+ 0.3−) 1999 07 16 704 0.6+ 0.9−

(11126)∗ 1996 TC15

Discovered 1996 Oct. 15 by P. Pravec at Ondřejov.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.07057 (2000.0) P Q
n 0.22240444 ω 268.54037 +0.97896561 +0.11155282
a 2.6979905 Ω 85.03313 −0.03333083 +0.91348423
e 0.1407926 i 9.87343 −0.20128435 +0.39128319
P 4.43 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1994 05 13 691 0.2+ 0.6+ 1997 02 07 557 0.3− 0.0 1998 05 16 704 0.3− 0.5−
1994 05 13 691 0.2+ 0.4+ 1997 02 07 557 0.1+ 0.2+ 1998 05 16 704 0.6+ 1.8+
1994 05 13 691 0.2+ 0.5+ 1997 02 07 557 0.2+ 0.1+ 1998 05 16 704 0.8− 0.2−
1996 10 15 557 0.4+ 0.3− 1997 02 26 557 0.1+ 0.5+ 1998 05 16 704 1.3+ 1.5−
1996 10 15 557 0.2− 0.3− 1997 02 26 557 0.8− 0.1+ 1999 06 11 703 0.4− 1.9−
1996 10 15 557 0.0 0.3− 1997 12 31 557 0.3+ 0.1− 1999 06 11 703 0.6− 0.6−
1996 10 23 557 0.4+ 0.3+ 1997 12 31 557 0.8+ 0.5+ 1999 06 11 703 0.2− 0.4−
1996 10 23 557 0.7+ 0.4+ 1998 01 11 557 0.9− 1.1− 1999 06 11 703 0.1− 0.2+
1996 10 23 557 0.8+ 0.5+ 1998 01 11 557 0.2+ 1.0− 1999 06 15 704 0.6− 0.5+
1996 11 05 557 0.0 0.2+ 1998 02 19 557 0.2− 0.9+ 1999 06 15 704 0.8− 0.3+
1996 11 05 557 0.2− 0.2+ 1998 02 19 557 0.1+ 0.1− 1999 06 15 704 0.2− 0.7+
1996 11 05 557 0.3− 0.0 1998 02 27 557 0.1− 0.8+ 1999 06 15 704 0.3+ 0.1+
1996 11 06 557 0.6− 0.2− 1998 02 27 557 0.2+ 0.6+ 1999 06 15 704 0.1+ 0.3+
1996 11 06 557 0.3+ 0.5− 1998 03 24 704 0.5+ 1.7+ 1999 07 14 704 0.8+ 0.8+
1996 11 21 557 0.7+ 0.3+ 1998 03 24 704 1.1+ 0.3− 1999 07 14 704 0.5+ 0.4−
1996 11 21 557 0.4+ 0.5− 1998 03 24 704 0.7− 1.1+ 1999 07 14 704 0.5+ 0.2−
1996 11 21 557 0.1− 0.1− 1998 03 24 704 (2.7− 1.1+) 1999 07 14 704 0.9+ 0.3−
1997 01 14 557 0.3− 0.3+ 1998 04 24 704 1.1− 0.1+ 1999 07 14 704 0.9+ 0.2−
1997 01 14 557 0.2− 0.4+ 1998 04 24 704 0.1− 1.6− 1999 07 16 704 0.2+ 0.1−
1997 01 14 557 0.3− 0.3+ 1998 04 24 704 0.9− 0.9− 1999 07 16 704 0.3− 0.6+
1997 01 31 557 0.4− 0.5+ 1998 04 24 704 0.3− 1.0− 1999 07 16 704 0.1+ 1.2+
1997 01 31 557 0.2+ 0.2+ 1998 04 24 704 0.1− 1.0− 1999 07 16 704 1.3− 0.7+

(11127)∗ 1996 UH1 = 1974 DM2 = 1986 TD2

Discovered 1996 Oct. 20 by K. Cross at the Sendai Municipal Observatory.
Id. S. Nakano (MPC 28311)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 296.82796 (2000.0) P Q
n 0.29636287 ω 306.79736 +0.84030210 −0.53312197
a 2.2280256 Ω 85.61675 +0.52349575 +0.75082713
e 0.1604617 i 5.66096 +0.14087081 +0.38992254
P 3.33 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1974 02 16 033 1.6− 1.0+ 1996 11 04 893 0.3− 0.1− 1998 01 04 327 0.1+ 1.2−
1986 10 07 688 0.4+ 1.3+ 1996 11 06 893 0.5− 0.3− 1998 01 04 327 1.0+ 0.9−
1986 10 07 688 0.5+ 0.7+ 1996 11 06 893 0.4− 0.1− 1998 01 04 327 0.1− 1.1−
1986 11 05 688 0.8+ 0.2− 1996 11 06 893 0.3+ 0.4− 1998 04 19 704 0.8− 0.6−
1986 11 05 688 0.7− 0.3+ 1996 11 10 893 0.4+ 0.2− 1998 04 19 704 0.2− 0.0
1996 10 20 893 0.3− 0.6+ 1996 11 10 893 0.3+ 0.3− 1998 04 19 704 0.2+ 1.4+
1996 10 20 893 0.5− 0.1+ 1996 11 10 893 0.3+ 0.2− 1998 04 19 704 0.0 0.3+
1996 10 20 893 0.2− 0.5− 1996 11 14 893 0.1+ 0.5− 1998 04 20 704 0.3+ 0.6−
1996 10 22 893 0.3− 0.8− 1996 11 14 893 0.0 0.2− 1998 04 20 704 0.3+ 0.1+
1996 10 22 893 0.2+ 0.2− 1996 11 14 893 0.2+ 0.3− 1998 04 20 704 0.6− 0.8+
1996 10 22 893 0.0 0.1+ 1996 11 16 893 0.4+ 0.4+ 1998 04 20 704 0.6+ 0.5+
1996 10 24 893 1.0− 0.7+ 1996 11 16 893 0.2− 0.4+ 1998 04 20 704 0.0 0.1−
1996 10 24 893 0.1+ 0.3− 1996 11 30 893 0.4+ 0.5+ 1999 06 23 703 0.5− 0.6−
1996 10 24 893 0.0 0.4+ 1996 11 30 893 0.4+ 0.7+ 1999 06 23 703 0.6− 0.6−
1996 10 27 893 0.2+ 0.0 1996 11 30 893 0.6+ 0.5+ 1999 06 23 703 1.0− 0.0
1996 10 27 893 0.4+ 1.0− 1996 12 01 893 0.5+ 0.6+ 1999 06 23 703 1.3− 0.3−
1996 10 27 893 0.2+ 0.1− 1996 12 01 893 0.0 0.7+ 1999 07 14 704 0.3+ 0.1−
1996 10 29 893 0.6− 1.0− 1996 12 01 893 0.3+ 0.6+ 1999 07 14 704 0.7+ 0.2−
1996 10 29 893 0.9− 0.4− 1996 12 02 893 0.4+ 0.7+ 1999 07 14 704 0.6+ 0.2−
1996 10 29 893 1.1− 0.0 1996 12 02 893 0.3+ 0.7+ 1999 07 14 704 0.6+ 0.1−
1996 11 03 893 0.0 0.7− 1996 12 02 893 0.4+ 0.6+ 1999 07 14 704 0.7+ 0.1−
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1996 11 03 893 0.0 0.8− 1996 12 06 893 0.4+ 0.0 1999 07 16 704 0.2+ 0.4+
1996 11 03 893 0.2− 0.6− 1996 12 06 893 0.1+ 0.3+ 1999 07 16 704 0.0 0.8+
1996 11 04 893 0.1− 0.7− 1996 12 06 893 0.2+ 0.2+ 1999 07 16 704 0.5− 0.7+
1996 11 04 893 0.3+ 0.4− 1998 01 04 327 0.0 1.3−

(11128)∗ 1996 VP = 1992 SC14

Discovered 1996 Nov. 3 at Kleť.
Id. G. V. Williams (MPC 28311)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 33.79858 (2000.0) P Q
n 0.26248604 ω 196.49274 −0.37020914 +0.92804313
a 2.4158237 Ω 51.79748 −0.84629307 −0.31873971
e 0.1672434 i 2.99085 −0.38305775 −0.19271986
P 3.75 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1988 08 16 675 0.0 0.1− 1996 11 10 046 0.2− 0.3+ 1998 01 26 046 0.4+ 0.2−
1988 08 16 675 0.1− 0.4− 1996 11 10 046 0.0 0.7+ 1998 02 18 046 0.0 0.6+
1988 09 11 675 1.4+ 0.6− 1996 11 15 327 0.1− 0.2− 1998 02 18 046 0.1+ 0.5+
1988 09 11 675 0.3− 0.7− 1996 11 15 327 0.2+ 0.3+ 1998 02 18 046 0.2+ 0.5+
1992 09 26 033 0.6+ 1.3− 1996 11 15 327 0.6− 0.2+ 1998 02 20 046 0.1+ 0.6+
1992 09 26 033 0.3+ 1.5− 1996 11 15 327 0.3− 0.2− 1998 02 20 046 0.2+ 0.4+
1992 09 27 033 0.3+ 1.5− 1996 11 16 046 0.0 0.3+ 1998 02 20 046 0.2+ 0.5+
1992 09 28 033 (0.1− 2.5−) 1996 11 16 046 0.4+ 0.3+ 1999 06 15 704 0.3+ 0.4+
1996 10 29 327 0.5− 0.1− 1996 11 16 046 0.2− 0.4+ 1999 06 15 704 0.1+ 0.6+
1996 10 29 327 1.0− 0.6− 1996 12 03 046 0.3+ 0.2+ 1999 06 15 704 0.3+ 0.9+
1996 10 29 327 0.8+ 0.2− 1996 12 03 046 0.0 0.2− 1999 06 15 704 0.0 0.3+
1996 10 29 327 0.8+ 0.1− 1996 12 03 046 0.1− 0.4− 1999 06 15 704 0.3+ 0.7+
1996 11 01 327 0.1+ 1.1+ 1997 11 22 691 0.5− 0.5− 1999 06 26 046 0.5− 0.7−
1996 11 01 327 0.2+ 1.3+ 1997 11 22 691 0.7− 0.1− 1999 06 26 046 0.5− 0.8+
1996 11 01 327 0.6− 1.1+ 1997 11 22 691 0.6− 0.0 1999 06 26 046 0.6− 0.1+
1996 11 03 046 0.1− 0.3+ 1997 12 04 691 0.3+ 0.2+ 1999 06 26 046 0.6− 0.1−
1996 11 03 046 0.3− 0.3+ 1997 12 04 691 0.4− 0.3− 1999 07 03 046 0.8− 0.3−
1996 11 03 046 0.5− 0.3+ 1997 12 04 691 0.5+ 0.5− 1999 07 03 046 0.5− 0.2−
1996 11 03 046 0.4− 0.3+ 1997 12 27 046 1.0− 1.1+ 1999 07 03 046 0.8− 0.3−
1996 11 03 046 0.5− 0.4+ 1997 12 27 046 1.3− 0.0 1999 07 16 704 0.8+ 0.6+
1996 11 04 046 0.0 0.3+ 1997 12 29 046 0.3+ 0.2+ 1999 07 16 704 1.5+ 0.5+
1996 11 04 046 0.2+ 0.0 1997 12 29 046 0.2− 0.4+ 1999 07 16 704 1.4+ 0.4−
1996 11 04 046 0.1+ 0.0 1997 12 29 046 0.2− 0.2+ 1999 07 16 704 1.3+ 0.1−
1996 11 04 046 0.2− 0.0 1998 01 17 046 0.2− 0.5+ 1999 07 16 704 1.0+ 0.2+
1996 11 09 327 0.0 0.3− 1998 01 17 046 0.0 0.3+ 1999 07 18 046 0.6− 1.1+
1996 11 09 327 0.2+ 0.9+ 1998 01 17 046 0.1− 0.4+ 1999 07 18 046 0.5− 0.6+
1996 11 09 327 0.1− 0.3+ 1998 01 26 566 0.7+ 0.8− 1999 07 18 046 0.6− 0.1−
1996 11 09 046 0.1+ 0.2+ 1998 01 26 566 0.8+ 0.9− 1999 07 19 046 0.2− 0.3−
1996 11 09 046 0.0 0.2+ 1998 01 26 566 0.3+ 0.9− 1999 07 19 046 0.3− 0.1−
1996 11 09 046 0.4− 0.1− 1998 01 26 046 0.2+ 0.3− 1999 07 19 046 0.6− 0.3+
1996 11 10 046 0.1+ 0.0 1998 01 26 046 0.5+ 0.4−

(11129)∗ 1996 VS5 = 1982 OV
Discovered 1996 Nov. 14 by T. Kobayashi at Oizumi.

Id. S. Nakano (MPC 31548)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 74.03853 (2000.0) P Q
n 0.24062008 ω 358.69068 −0.58214830 +0.78800972
a 2.5600482 Ω 235.66779 −0.74376607 −0.61565758
e 0.0571780 i 14.04185 −0.32850479 −0.00253665
P 4.10 H 13.0 G 0.15 U 1
Residuals in seconds of arc
1982 07 17 413 1.1+ 0.8+ 1998 03 22 732 0.2− 0.8− 1999 07 10 653 0.2+ 0.2−
1982 07 17 413 1.2− 0.4+ 1998 03 22 732 0.0 0.3− 1999 07 12 704 0.0 0.0
1996 11 14 411 0.1+ 0.5− 1998 03 24 732 (0.7+ 2.7−) 1999 07 12 704 0.2− 0.6−
1996 11 14 411 0.1+ 0.0 1998 04 29 566 0.7− 0.2− 1999 07 12 704 0.0 0.2+
1996 11 15 411 0.1− 1.0− 1998 04 29 566 0.5− 0.4− 1999 07 12 704 0.5+ 0.6−
1996 11 15 411 1.6+ 0.4− 1998 04 29 566 0.8− 0.5− 1999 07 19 653 0.1− 0.1+

1996 11 19 411 0.1− 0.2+ 1999 05 20 704 0.2+ 0.6− 1999 07 20 653 0.4− 0.2−
1996 11 19 411 0.5− 0.2− 1999 05 20 704 0.1+ 0.1− 1999 07 20 653 0.1+ 0.1−
1996 11 30 411 0.2− 0.0 1999 05 20 704 0.2− 0.8+ 1999 07 22 704 0.4+ 0.4−
1996 11 30 411 0.6− 0.4+ 1999 05 20 704 0.7− 0.2− 1999 07 22 704 0.3+ 0.1−
1996 12 08 411 0.2− 0.1− 1999 07 09 653 0.3− 0.2+ 1999 07 22 704 0.3+ 0.3−
1996 12 08 411 0.3− 0.2+ 1999 07 09 653 0.1− 0.0 1999 07 22 704 0.3+ 0.1−
1998 03 22 732 1.3+ 0.2+ 1999 07 10 653 0.3− 0.1− 1999 07 22 704 0.3+ 0.0

(11130)∗ 1996 VA30 = 1981 UU
Discovered 1996 Nov. 7 by S. Ueda and H. Kaneda at Kushiro.

Id. A. Milani (MPC 34200)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 287.14487 (2000.0) P Q
n 0.26456593 ω 161.98134 +0.94507771 −0.29918564
a 2.4031457 Ω 216.27553 +0.26579153 +0.93780979
e 0.1570156 i 12.85037 +0.19021824 +0.17607029
P 3.73 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1981 10 24 675 0.9+ 0.8+ 1996 11 15 399 0.8+ 2.0+ 1999 06 14 704 0.3− 0.0
1981 10 25 675 0.4+ 0.4− 1998 04 01 704 1.3+ 0.6+ 1999 06 14 704 0.2− 0.2+
1981 10 26 675 0.0 0.5− 1998 04 01 704 0.6− 0.8+ 1999 06 14 704 0.3− 0.6−
1981 10 26 704 0.2− 1.9+ 1998 04 01 704 1.0− 0.2− 1999 07 13 704 0.1− 0.1+
1981 10 26 704 1.3− 0.3− 1998 04 01 704 (0.1− 2.2+) 1999 07 13 704 0.1+ 1.3+
1981 10 27 704 (0.3+ 2.8+) 1998 04 19 704 1.1+ 0.3− 1999 07 13 704 0.2− 0.3+
1981 10 30 704 (2.3+ 3.2−) 1998 04 19 704 (0.3− 3.0+) 1999 07 13 704 1.2+ 0.0
1996 11 07 399 (0.9− 2.5−) 1998 04 19 704 0.2+ 1.6+ 1999 07 13 704 0.3+ 0.3+
1996 11 07 399 1.0+ 1.2− 1998 04 19 704 0.2− 0.4+ 1999 07 22 704 0.9+ 0.0
1996 11 12 399 0.1− 0.3+ 1998 04 19 704 (2.4− 0.8−) 1999 07 22 704 0.4− 0.2−
1996 11 12 399 1.8− 0.1− 1999 06 14 704 0.2− 0.1+ 1999 07 22 704 1.1− 0.6+
1996 11 15 399 (0.8+ 2.7+) 1999 06 14 704 0.2− 0.5−
(11131)∗ 1996 VO30 = 1955 TR = 1962 WS1 = 1972 TD3 = 1979 VF3

= 1979 YY1

Discovered 1996 Nov. 7 by S. Ueda and H. Kaneda at Kushiro.
Id. S. Nakano (MPC 28868), N. S. Chernykh (d, ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 314.96111 (2000.0) P Q
n 0.28950839 ω 129.43027 +0.95099494 −0.30416956
a 2.2630559 Ω 248.34150 +0.26213291 +0.88842423
e 0.1922270 i 3.42865 +0.16399681 +0.34377793
P 3.40 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1955 10 09 012 (5.8− 3.4−) 1998 03 20 704 0.4+ 0.5+ 1998 04 22 691 0.8− 0.3+
1955 10 11 012 (2.0+ 4.9+) 1998 03 20 704 0.4+ 0.2+ 1998 04 22 704 0.7+ 0.7+
1962 11 30 760 0.3+ 0.8+ 1998 03 20 704 0.3+ 0.8− 1998 04 22 691 0.8− 0.4+
1962 11 30 760 0.3− 0.1+ 1998 03 22 704 (0.1− 3.9+) 1998 04 22 704 0.7+ 0.5+
1972 10 05 095 (6.4− 8.7+) 1998 03 22 704 0.8− 1.0+ 1998 04 22 691 0.8− 0.3+
1979 11 14 095 0.1− 0.7+ 1998 03 22 704 1.1+ 0.2+ 1998 04 22 704 0.7+ 1.0+
1979 12 23 095 (2.4− 1.2−) 1998 03 22 704 0.6− 0.4+ 1998 04 22 704 0.2− 0.7+
1996 11 07 399 0.6− 0.5+ 1998 03 29 704 0.6+ 0.2− 1998 04 28 691 1.0− 0.1+
1996 11 07 399 0.3− 1.0+ 1998 03 29 704 0.1− 0.0 1998 04 28 691 0.7− 0.2+
1996 11 12 399 0.0 0.5− 1998 03 29 704 0.4− 0.2+ 1998 04 28 691 0.5− 0.6+
1996 11 12 399 1.3− 0.3− 1998 03 29 704 0.4− 0.1+ 1998 04 29 691 0.6+ 0.1+
1996 11 15 399 0.1− 0.6+ 1998 03 29 704 0.1− 0.1− 1998 04 29 691 0.4+ 0.4+
1996 11 15 399 1.6− 0.1+ 1998 04 01 704 0.4− 0.2− 1998 04 29 691 0.6+ 0.4+
1996 12 02 399 0.4− 0.8+ 1998 04 01 704 0.6+ 0.5− 1998 05 02 699 0.0 0.5+
1996 12 02 399 0.4− 1.7+ 1998 04 01 704 0.1− 0.2+ 1998 05 02 699 0.1+ 1.1−
1996 12 05 691 0.7+ 0.2+ 1998 04 01 704 0.5+ 0.1− 1998 05 02 699 0.9− 0.2−
1996 12 05 691 0.8+ 0.0 1998 04 01 704 0.4+ 0.9+ 1999 05 21 704 0.2− 1.0−
1996 12 05 691 0.6+ 0.2− 1998 04 04 699 0.1− 1.0− 1999 05 21 704 1.4+ 0.1−
1996 12 06 399 0.0 0.8+ 1998 04 04 699 1.7+ 1.0− 1999 05 21 704 0.5+ 0.8−
1996 12 06 399 0.3+ 0.0 1998 04 04 699 0.4+ 0.3− 1999 05 21 704 1.2− 0.8+
1996 12 07 399 1.0+ 0.3+ 1998 04 19 704 0.1+ 0.1− 1999 05 21 704 0.2− 1.2+
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1996 12 07 399 0.5− 0.0 1998 04 19 704 0.6+ 0.1+ 1999 07 13 704 0.1+ 0.4+
1996 12 14 691 0.3+ 0.2− 1998 04 19 704 0.5+ 0.4+ 1999 07 13 704 0.0 0.5+
1996 12 14 691 0.6+ 0.3− 1998 04 19 704 (2.7+ 0.1−) 1999 07 13 704 0.4− 0.5+
1996 12 14 691 0.5+ 0.3− 1998 04 19 704 0.7+ 2.0+ 1999 07 13 704 0.0 0.5+
1998 03 03 704 0.7− 1.2− 1998 04 20 704 0.8− 0.1+ 1999 07 13 704 0.2− 0.3+
1998 03 03 704 0.6− 1.4+ 1998 04 20 704 0.0 0.8− 1999 07 23 704 0.1− 0.8+
1998 03 03 704 (2.6− 2.3+) 1998 04 20 704 1.1− 0.6+ 1999 07 23 704 0.2− 0.7+
1998 03 03 704 0.1+ 0.1+ 1998 04 20 704 0.7+ 0.2− 1999 07 23 704 0.8− 0.6+
1998 03 03 704 (3.2− 0.3+) 1998 04 20 704 0.5+ 0.7−
1998 03 20 704 0.7− 0.2− 1998 04 22 704 1.2+ 0.7+

(11132)∗ 1996 WU = 1999 JR57

Discovered 1996 Nov. 17 by D. di Cicco at Sudbury.
Id. G. V. Williams (MPC 34870)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 66.34938 (2000.0) P Q
n 0.17720622 ω 299.93208 −0.99683573 −0.05005590
a 3.1391838 Ω 237.26369 +0.06903176 −0.93028559
e 0.1179360 i 4.20979 −0.03940988 −0.36340490
P 5.56 H 13.0 G 0.15 U 1
Residuals in seconds of arc
1993 04 16 413 0.2− 0.1− 1998 03 16 327 0.1− 0.0 1999 05 18 704 0.9+ 0.0
1995 10 24 691 0.2+ 0.2− 1998 04 29 566 0.3+ 0.1+ 1999 05 19 704 0.0 0.4−
1995 10 24 691 0.5+ 0.1+ 1998 04 29 566 0.5+ 0.0 1999 05 19 704 0.1+ 0.1−
1995 10 24 691 0.3+ 0.1+ 1998 04 29 566 0.4+ 0.1− 1999 05 19 704 0.2+ 1.3−
1996 11 09 691 0.2− 0.2− 1999 05 10 704 0.3+ 1.6− 1999 05 19 704 0.8− 0.4−
1996 11 09 691 0.2− 0.3− 1999 05 10 704 0.5+ 0.1+ 1999 06 09 704 0.4+ 0.1+
1996 11 09 691 0.3− 0.3− 1999 05 10 704 0.1+ 0.4− 1999 06 09 704 0.3+ 0.0
1996 11 17 817 0.0 0.3+ 1999 05 10 704 0.8− 0.3− 1999 06 09 704 0.2+ 0.9+
1996 11 17 817 0.0 0.4+ 1999 05 10 704 1.1− 0.1+ 1999 06 09 704 0.2+ 0.1+
1996 11 20 817 0.1− 0.4+ 1999 05 13 704 0.0 0.5− 1999 06 09 704 1.5− 0.8−
1996 11 20 817 0.2− 0.5+ 1999 05 13 704 0.4− 0.2+ 1999 06 15 691 0.2− 0.6+
1996 11 20 817 0.0 0.3+ 1999 05 13 704 0.5− 1.0+ 1999 06 15 704 0.1+ 0.1−
1996 11 28 817 0.4− 0.2+ 1999 05 13 704 0.4+ 1.1+ 1999 06 15 704 0.1+ 0.5+
1996 11 28 817 0.4− 0.4+ 1999 05 13 704 0.4+ 0.7+ 1999 06 15 691 0.3− 0.8+
1996 11 30 817 0.2+ 0.2− 1999 05 18 704 0.6+ 0.4− 1999 06 15 704 0.4− 0.2+
1996 11 30 817 0.2+ 0.2− 1999 05 18 704 0.3+ 0.7− 1999 06 15 704 0.2− 0.4+
1998 03 16 327 0.1+ 0.0 1999 05 18 704 0.7+ 0.5+ 1999 06 15 691 0.2− 0.8+
1998 03 16 327 0.0 0.1+ 1999 05 18 704 0.9+ 0.3− 1999 06 15 704 0.5− 0.5+

(11133)∗ 1996 XY
Discovered 1996 Dec. 2 by T. Kobayashi at Oizumi.

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 45.83349 (2000.0) P Q
n 0.21313621 ω 158.45390 −0.46613856 +0.86526786
a 2.7756491 Ω 83.35044 −0.83642103 −0.36306688
e 0.0563058 i 10.70263 −0.28829622 −0.34567899
P 4.62 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1989 03 30 675 (0.7+ 2.8−) 1996 12 28 411 0.3− 0.4+ 1998 04 20 688 0.0 0.5−
1989 03 30 675 0.7+ 0.4− 1996 12 28 411 1.1+ 0.1+ 1998 04 20 688 0.1− 0.6−
1989 04 01 675 0.2− 0.0 1998 02 27 566 0.4+ 1.5− 1998 04 29 566 0.5− 0.2−
1989 04 01 675 0.5− 0.3+ 1998 02 27 566 0.1+ 1.0− 1998 04 29 566 0.3− 0.1−
1996 12 02 411 1.0− 0.7+ 1998 02 27 566 0.5+ 1.6− 1998 04 29 566 0.1− 0.3−
1996 12 02 411 0.4− 1.0− 1998 04 02 704 0.6+ 1.2+ 1999 06 15 704 0.1− 0.0
1996 12 03 411 0.2− 0.1− 1998 04 02 704 0.5+ 0.2+ 1999 06 15 704 0.4− 0.2+
1996 12 03 411 1.1− 0.3− 1998 04 02 704 0.1+ 0.3− 1999 06 15 704 0.0 0.3−
1996 12 08 411 0.2+ 0.7+ 1998 04 02 704 0.0 1.8+ 1999 06 15 704 0.8+ 0.3−
1996 12 08 411 0.7+ 0.5+ 1998 04 02 704 0.0 0.2+ 1999 06 15 704 0.6− 0.4+
1996 12 12 411 0.6+ 0.0 1998 04 03 704 0.2+ 0.8+ 1999 07 16 704 0.3+ 1.5+
1996 12 12 411 0.2+ 0.2+ 1998 04 03 704 0.5+ 0.9+ 1999 07 16 704 0.1− 1.3+
1996 12 15 595 0.9− 0.7+ 1998 04 03 704 0.3− 0.7+ 1999 07 16 704 0.6+ 0.9+
1996 12 15 595 0.5− 0.8+ 1998 04 03 704 1.1− 2.0+ 1999 07 16 704 0.2− 0.2+

1996 12 20 411 0.1+ 1.3+ 1998 04 03 704 0.3+ 0.6+
1996 12 20 411 0.4+ 0.3+ 1998 04 20 688 0.3− 0.6−

(11134)∗ 1996 XO2

Discovered 1996 Dec. 4 at Kleť.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 301.96624 (2000.0) P Q
n 0.19830548 ω 127.50450 +0.61144186 +0.79128935
a 2.9123679 Ω 180.18943 −0.73592162 +0.56860812
e 0.0201875 i 1.87377 −0.29078896 +0.22482431
P 4.97 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1991 12 03 691 0.6− 0.4+ 1996 12 29 046 0.1+ 1.1− 1999 05 08 699 0.4− 1.2−
1991 12 03 691 0.0 0.1− 1996 12 29 046 0.4− 0.7− 1999 05 08 699 0.4+ 1.1+
1991 12 03 691 0.0 0.4− 1997 01 14 046 0.4+ 0.6− 1999 05 08 699 0.9+ 1.1+
1994 05 15 691 0.3+ 0.3− 1997 01 14 046 0.2− 1.4− 1999 05 09 046 0.2+ 0.3−
1994 05 15 691 0.1+ 0.8− 1997 01 14 046 0.2+ 1.0− 1999 05 09 046 0.2− 0.4−
1996 12 04 046 0.2− 0.5+ 1998 01 10 046 0.0 0.2− 1999 05 09 046 0.3+ 0.1+
1996 12 04 046 0.3− 0.6+ 1998 01 10 046 0.4+ 0.5− 1999 05 10 704 0.5+ 0.6−
1996 12 04 046 0.1+ 0.0 1998 01 11 046 0.4− 0.0 1999 05 10 704 1.0− 1.1−
1996 12 04 046 0.3+ 0.0 1998 01 12 046 0.2− 0.5− 1999 05 10 704 0.1− 0.1+
1996 12 04 046 0.1+ 0.1+ 1998 01 12 046 0.2+ 0.3+ 1999 05 10 704 (1.3+ 2.6−)
1996 12 05 046 0.2− 0.1− 1998 01 13 046 0.0 0.1− 1999 05 13 704 0.1− 0.5−
1996 12 05 046 0.1− 0.1+ 1998 01 27 046 0.4− 0.4+ 1999 05 13 704 1.3− 1.4−
1996 12 05 046 0.0 0.3+ 1998 01 27 046 0.1+ 0.8+ 1999 05 13 704 0.0 0.2−
1996 12 09 046 0.5− 0.1− 1998 01 27 046 0.5+ 0.5+ 1999 05 13 704 1.0− 1.1+
1996 12 09 046 0.2+ 0.7− 1998 01 31 046 0.2− 0.3− 1999 05 13 704 0.2+ 0.4+
1996 12 09 046 0.2+ 0.1− 1998 01 31 046 0.1+ 0.5+ 1999 05 18 704 0.4− 0.2+
1996 12 11 046 1.1+ 0.1− 1998 01 31 046 0.2+ 0.4+ 1999 05 18 704 0.9− 0.6−
1996 12 11 046 0.8+ 1.0− 1999 04 20 704 (0.1+ 3.2−) 1999 05 18 704 0.0 0.7+
1996 12 11 046 0.4+ 0.3+ 1999 04 20 704 0.7+ 0.6+ 1999 05 18 704 (1.2+ 2.5+)
1996 12 29 046 0.1+ 0.5− 1999 04 20 704 1.1+ 1.9− 1999 05 18 704 0.4− 0.3−

(11135)∗ 1996 XF3 = 1993 FL45

Discovered 1996 Dec. 3 by T. Kobayashi at Oizumi.
Id. A. Gnädig (MPC 31112)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 49.56021 (2000.0) P Q
n 0.19831037 ω 119.46100 −0.38069817 +0.92441798
a 2.9123200 Ω 128.14421 −0.85812366 −0.34399112
e 0.1037620 i 1.66200 −0.34451805 −0.16468606
P 4.97 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1993 03 19 809 0.8− 0.3− 1998 03 22 704 1.5− 0.6+ 1998 04 20 704 0.5− 1.5−
1993 03 20 809 0.1+ 0.5+ 1998 03 22 704 0.4− 1.1+ 1998 05 02 699 0.7− 0.5+
1993 03 24 809 0.6+ 0.7− 1998 03 22 704 0.1+ 1.1+ 1998 05 02 699 0.1− 0.6+
1996 12 03 411 (7.0− 0.8−) 1998 03 25 699 1.1+ 1.3− 1998 05 02 699 0.5− 0.8−
1996 12 03 411 (6.6− 0.1−) 1998 03 25 699 0.1+ 1.3− 1999 06 22 699 0.0 0.8−
1996 12 06 411 0.6− 1.9+ 1998 03 25 699 0.4+ 0.3− 1999 06 22 699 0.0 0.4−
1996 12 06 411 0.3+ 0.9+ 1998 03 26 566 0.7− 0.6− 1999 06 22 699 0.8− 1.1−
1996 12 12 411 0.9− 0.1− 1998 03 26 566 0.6− 0.2− 1999 07 14 704 0.2− 0.0
1996 12 12 411 0.6+ 0.7+ 1998 03 26 566 0.2− 0.3− 1999 07 14 704 0.1+ 0.8+
1996 12 13 411 0.1+ 0.0 1998 03 28 704 0.3+ 0.2+ 1999 07 14 704 0.4+ 0.5+
1996 12 13 411 0.2− 0.4+ 1998 03 28 704 0.2− 0.1− 1999 07 14 704 0.2+ 0.7+
1996 12 28 411 0.3+ 0.1+ 1998 03 28 704 0.5+ 0.0 1999 07 16 704 0.2+ 0.2+
1996 12 28 411 0.6+ 0.5+ 1998 03 28 704 0.1+ 0.1− 1999 07 16 704 0.0 0.7−
1998 03 08 699 0.8+ 0.6+ 1998 03 28 704 0.0 0.2+ 1999 07 16 704 0.4− 0.8+
1998 03 08 699 0.0 1.1+ 1998 03 29 704 0.4+ 0.4+ 1999 07 16 704 0.5− 0.8+
1998 03 08 699 0.5+ 1.6+ 1998 03 29 704 1.2+ 0.1− 1999 07 16 704 0.4− 0.9+
1998 03 20 704 1.0− 0.6+ 1998 03 29 704 0.6+ 0.2− 1999 07 19 691 0.4+ 0.7+
1998 03 20 704 0.3− 0.3+ 1998 03 29 704 0.4+ 0.2+ 1999 07 19 691 0.0 0.5+
1998 03 20 704 0.3− 1.0+ 1998 03 29 704 0.1− 0.5+ 1999 07 19 691 0.0 0.3+
1998 03 20 704 0.4− 0.7+ 1998 04 20 704 0.2+ 1.1− 1999 07 20 699 0.1− 0.6+
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1998 03 20 704 0.9− 0.3− 1998 04 20 704 0.0 0.5− 1999 07 20 699 0.2+ 0.3+
1998 03 22 704 0.3+ 0.5+ 1998 04 20 704 0.2+ 0.9− 1999 07 20 699 0.3− 0.6+
1998 03 22 704 1.3+ 1.6+ 1998 04 20 704 1.1+ 1.6−

(11136)∗ 1996 XW12 = 1994 BR
Discovered 1996 Dec. 8 by Spacewatch at Kitt Peak.

Id. G. V. Williams (MPC 28872)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.67217 (2000.0) P Q
n 0.26969778 ω 266.44160 +0.98704897 +0.09275333
a 2.3725633 Ω 88.20563 −0.03335413 +0.91672942
e 0.1514413 i 7.52451 −0.15691348 +0.38859232
P 3.65 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1994 01 17 098 0.4+ 1.3− 1998 02 24 566 0.1+ 0.9+ 1999 06 13 699 1.0− 0.5−
1994 01 17 098 0.5+ 1.7− 1998 03 24 704 1.6− 0.1− 1999 06 15 704 0.4+ 0.1+
1994 01 18 098 1.1− 1.3+ 1998 03 24 704 0.4+ 0.3+ 1999 06 15 704 0.4+ 0.2−
1994 01 19 098 0.1− 0.1− 1998 03 24 704 0.7+ 1.2− 1999 06 15 704 0.6+ 0.4−
1996 12 08 691 0.7− 0.1− 1998 03 24 704 0.5+ 0.5− 1999 06 15 704 0.6+ 0.4−
1996 12 08 691 0.5− 0.2− 1998 03 24 566 0.6− 0.5− 1999 06 15 704 0.6− 0.1−
1996 12 08 691 0.3− 0.5− 1998 03 24 566 0.4− 0.7− 1999 07 14 704 0.2+ 0.2−
1996 12 09 691 0.5+ 1.6− 1998 03 24 566 0.7− 1.1− 1999 07 14 704 0.2− 0.5+
1996 12 09 691 0.2+ 0.4− 1998 03 25 704 0.0 0.1+ 1999 07 14 704 0.7− 0.5−
1996 12 09 691 0.6+ 0.8− 1998 03 25 704 0.3− 0.3− 1999 07 14 704 0.2+ 0.2−
1996 12 09 691 0.1− 0.7− 1998 03 25 704 0.0 0.0 1999 07 14 704 0.4− 0.6−
1996 12 09 691 0.2+ 0.5− 1998 03 25 704 0.2+ 1.2− 1999 07 16 704 0.2+ 0.3+
1996 12 09 691 0.2+ 0.4− 1998 03 25 704 0.4+ 0.2− 1999 07 16 704 0.9+ 0.6−
1996 12 18 691 0.3+ 0.1+ 1999 05 23 699 0.9− 0.2− 1999 07 16 704 0.4+ 0.4−
1996 12 18 691 0.7+ 0.0 1999 05 23 699 0.0 1.1− 1999 07 16 704 0.9+ 0.5−
1996 12 18 691 0.5+ 0.2− 1999 05 23 699 0.1+ 0.7− 1999 07 16 704 0.8− 0.6−
1998 02 24 566 0.1+ 0.7+ 1999 06 13 699 0.4− 0.2+
1998 02 24 566 0.1− 1.0+ 1999 06 13 699 0.3+ 0.5−

(11137)∗ 1996 XE19 = 1949 WC1 = 1990 SW28

Discovered 1996 Dec. 8 by T. Kobayashi at Oizumi.
Id. S. Nakano (MPC 30671), T. B. Spahr (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 276.02121 (2000.0) P Q
n 0.19055565 ω 159.97493 +0.93549606 +0.35333626
a 2.9908054 Ω 179.33206 −0.33258576 +0.88129546
e 0.2237861 i 3.82348 −0.11930560 +0.31380217
P 5.17 H 13.0 G 0.15 U 1
Residuals in seconds of arc
1949 11 19 675 0.2+ 0.4+ 1998 03 03 704 (1.9− 2.3−) 1999 05 12 704 1.3− 1.2−
1949 11 19 675 0.5− 0.6+ 1998 03 04 704 (2.6− 0.3−) 1999 05 13 704 1.1− 1.9+
1990 09 29 095 (2.6+ 0.6−) 1998 03 04 704 (3.0− 1.5−) 1999 05 13 704 0.4− 1.2−
1995 09 02 010 0.6+ 0.7− 1998 03 04 704 (3.1− 2.8−) 1999 05 13 704 0.6− 0.5−
1995 09 02 010 0.6− 1.1− 1998 03 04 704 (3.2− 0.8−) 1999 05 13 704 0.3− 0.5+
1995 09 02 010 0.5+ 0.4− 1999 04 12 704 0.2+ 0.4− 1999 05 13 704 2.0− 1.5−
1995 09 26 010 0.4+ 0.1+ 1999 04 12 704 (2.5+ 1.8−) 1999 05 14 704 1.2+ 1.9+
1995 09 26 010 0.4+ 0.3+ 1999 04 12 704 0.6+ 0.1− 1999 05 14 704 0.0 0.7+
1995 09 26 010 0.3− 0.8+ 1999 04 13 732 0.5− 0.6+ 1999 05 14 704 (2.0+ 2.4+)
1996 12 08 411 0.7+ 1.9− 1999 04 13 732 1.0+ 0.1− 1999 05 14 704 1.2+ 0.3−
1996 12 08 411 0.9+ 1.0− 1999 04 13 732 0.9+ 0.3− 1999 05 17 704 0.3− 1.3+
1996 12 11 411 0.4− 0.1− 1999 04 14 732 0.6− 0.5− 1999 05 17 704 0.5+ 0.3−
1996 12 11 411 0.0 0.0 1999 04 14 732 0.4+ 0.3− 1999 05 17 704 0.2− 1.6+
1996 12 18 411 0.6− 0.0 1999 04 14 732 0.5− 0.5− 1999 05 17 704 0.7− 2.0+
1996 12 18 411 0.0 0.5+ 1999 04 16 704 0.0 0.9− 1999 05 17 704 0.2− 0.0
1996 12 18 411 0.5− 1.0+ 1999 04 16 704 0.3+ 0.3+ 1999 05 18 704 1.2− 0.1−
1996 12 19 411 0.6− 0.8+ 1999 04 16 704 (3.0− 0.5−) 1999 05 18 704 1.1+ 0.8+
1996 12 19 411 0.4+ 0.5+ 1999 04 19 704 1.0+ 0.1− 1999 05 18 704 0.5− 0.4+
1996 12 28 411 0.5− 0.1− 1999 04 19 704 0.8+ 0.2+ 1999 05 18 704 0.2− 0.2+
1996 12 28 411 0.2− 0.2+ 1999 04 19 704 0.2+ 0.3− 1999 05 18 704 (2.5− 1.8+)

1997 01 13 411 0.1− 1.1+ 1999 04 19 704 0.1+ 0.8− 1999 05 19 704 0.2+ 0.1+
1997 01 13 411 0.8− 0.2+ 1999 04 19 704 0.7+ 2.1− 1999 05 19 704 1.4− 0.5+
1998 03 03 704 1.0+ 1.2− 1999 05 12 704 0.6− 1.4+ 1999 05 19 704 1.1+ 1.0−
1998 03 03 704 (0.1− 3.6−) 1999 05 12 704 2.0+ 2.1+ 1999 05 19 704 0.1− 0.6−
1998 03 03 704 0.6− 0.5− 1999 05 12 704 0.3+ 0.2+ 1999 05 19 704 1.7− 0.5+
1998 03 03 704 1.5+ 2.0− 1999 05 12 704 0.2− 1.1−
(11138)∗ 1996 XC31 = 1987 QN3 = 1998 FF108

Discovered 1996 Dec. 14 by T. Kobayashi at Oizumi.
Id. G. V. Williams (MPC 31736)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.54546 (2000.0) P Q
n 0.23825209 ω 67.97470 +0.96971483 +0.20322727
a 2.5769831 Ω 280.09397 −0.24183647 +0.87656128
e 0.1652802 i 7.90892 +0.03417996 +0.43627857
P 4.14 H 14.4 G 0.15 U 1
Residuals in seconds of arc
1987 08 30 010 1.7+ 1.1− 1997 01 13 411 0.0 0.5+ 1998 04 20 704 2.0+ 1.0+
1987 08 30 010 0.8− 0.2− 1997 01 13 411 0.9− 1.1+ 1999 06 10 691 0.0 1.1+
1987 08 30 010 0.6− 0.4+ 1998 03 31 704 0.2− 1.4− 1999 06 10 691 0.3− 0.5+
1996 12 14 411 0.5− 0.4+ 1998 03 31 704 0.6+ 0.6− 1999 06 10 691 0.2− 0.4+
1996 12 14 411 1.2+ 0.2− 1998 03 31 704 1.2− 1.9+ 1999 07 13 704 0.6− 0.4−
1996 12 19 411 0.5+ 0.6+ 1998 03 31 704 0.2+ 0.6− 1999 07 13 704 0.3− 0.1−
1996 12 19 411 0.1+ 0.1− 1998 04 01 704 (0.0 2.3+) 1999 07 13 704 0.3− 0.0
1996 12 19 411 1.1− 0.1− 1998 04 01 704 0.0 0.1− 1999 07 13 704 0.3+ 0.2+
1996 12 29 411 0.8+ 0.6+ 1998 04 01 704 0.4− 0.2+ 1999 07 13 704 0.1+ 0.8+
1996 12 29 411 0.8− 0.1+ 1998 04 01 704 1.3− 0.1− 1999 07 21 699 0.0 0.4+
1997 01 11 566 0.5+ 0.2+ 1998 04 20 704 1.1+ 0.0 1999 07 21 699 0.3− 0.8+
1997 01 11 566 0.7+ 0.3+ 1998 04 20 704 0.9− 0.7− 1999 07 21 699 0.1+ 0.0
1997 01 11 566 0.9+ 0.5+ 1998 04 20 704 (3.2+ 0.3−)

(11139)∗ 1996 YF2 = 1991 NW6

Discovered 1996 Dec. 22 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.
Id. G. V. Williams (MPC 28877)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.93986 (2000.0) P Q
n 0.24635660 ω 83.88785 +0.97471468 −0.20936774
a 2.5201511 Ω 288.17740 +0.15831068 +0.89363133
e 0.2258440 i 4.71394 +0.15769915 +0.39697379
P 4.00 H 13.3 G 0.15 U 1
Residuals in seconds of arc
1991 07 12 809 0.5− 1.4− 1998 03 31 704 0.8+ 0.5− 1999 06 11 703 0.4− 0.5+
1991 07 12 809 0.3− 1.3− 1998 03 31 704 (0.3+ 2.2−) 1999 06 15 704 0.1− 0.0
1991 07 12 809 0.1+ 1.2− 1998 03 31 704 (0.5+ 3.2−) 1999 06 15 704 1.0− 0.9−
1991 07 13 809 0.3+ 0.3− 1998 04 01 704 1.2− 1.2+ 1999 06 15 704 0.9− 0.2+
1991 07 13 809 0.6+ 0.0 1998 04 01 704 0.6+ 0.1+ 1999 06 15 704 0.6− 0.4+
1991 07 13 809 0.9+ 0.3+ 1998 04 01 704 0.1− 0.5− 1999 06 15 704 1.5− 0.4+
1996 12 22 327 0.2− 0.1+ 1998 04 01 704 0.8+ 1.3− 1999 07 14 704 0.5+ 0.2+
1996 12 22 327 0.5+ 0.4− 1998 04 20 704 1.1− 0.0 1999 07 14 704 0.1+ 0.3−
1996 12 22 327 0.4− 0.5− 1998 04 20 704 0.6+ 0.1+ 1999 07 14 704 0.2+ 0.1+
1996 12 24 327 0.9+ 0.0 1998 04 20 704 0.9− 0.1− 1999 07 14 704 0.3+ 0.1−
1996 12 24 327 0.1+ 0.1+ 1998 04 20 704 (3.8− 2.2−) 1999 07 14 704 0.4+ 0.0
1996 12 24 327 0.5− 0.0 1998 04 22 704 0.2+ 0.7− 1999 07 16 704 0.4+ 0.0
1997 01 08 327 0.1− 0.2+ 1998 04 22 704 0.5− 0.6+ 1999 07 16 704 0.1+ 0.1+
1997 01 08 327 0.4− 0.4+ 1998 04 22 704 1.6− 0.6− 1999 07 16 704 0.2+ 0.1+
1997 01 08 327 1.0+ 0.6+ 1998 04 22 704 0.1+ 0.8+ 1999 07 16 704 0.4+ 0.1+
1997 01 18 327 0.2+ 0.1− 1998 04 22 704 0.8− 0.4+ 1999 07 16 704 0.0 0.5+
1997 01 18 327 1.3− 0.1+ 1998 05 16 704 1.6+ 0.8− 1999 07 17 106 1.7− 1.0−
1997 01 18 327 0.8+ 0.0 1998 05 16 704 0.3− 1.3− 1999 07 17 106 1.4− 0.9+
1997 01 27 327 0.4+ 0.0 1998 05 16 704 0.0 0.5+ 1999 07 17 106 0.2+ 1.5+
1997 01 27 327 0.9− 0.0 1998 05 16 704 0.2+ 1.6− 1999 07 19 704 0.2+ 0.1+
1997 01 27 327 0.0 0.1− 1998 05 16 704 (4.2− 2.8−) 1999 07 19 704 0.3+ 0.1−
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1998 03 25 704 0.1+ 0.7+ 1999 05 23 699 0.2− 0.9− 1999 07 19 704 0.5+ 1.0+
1998 03 25 704 1.3+ 1.3+ 1999 05 23 699 0.3+ 0.5+ 1999 07 19 704 0.3+ 0.6+
1998 03 25 704 0.6+ 0.5+ 1999 05 23 699 1.4− 0.0 1999 07 19 704 0.3+ 0.1+
1998 03 25 704 1.1− 0.3+ 1999 06 11 703 0.3+ 0.4− 1999 07 19 704 0.3+ 0.1+
1998 03 31 704 1.0+ 0.7+ 1999 06 11 703 0.6− 0.7− 1999 07 19 704 1.2+ 0.2−
1998 03 31 704 0.0 0.3− 1999 06 11 703 0.6− 0.3+ 1999 07 19 704 1.4+ 1.1+

(11140)∗ 1997 AP1 = 1982 JE
Discovered 1997 Jan. 2 by T. Kobayashi at Oizumi.

Id. A. Gnädig (MPC 34871)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 270.63396 (2000.0) P Q
n 0.18381941 ω 254.71113 +0.96857670 −0.16096343
a 3.0634336 Ω 114.24671 +0.21470380 +0.92593121
e 0.1417843 i 12.00217 −0.12554462 +0.34167554
P 5.36 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1950 04 20 675 0.2+ 0.1− 1998 03 26 566 0.1+ 0.2− 1999 06 08 704 0.1− 0.2−
1950 04 20 675 0.8− 1.0− 1998 04 24 704 0.6+ 0.1− 1999 06 08 704 0.4+ 0.0
1982 05 13 033 0.6+ 0.4− 1998 04 24 704 0.6+ 0.6+ 1999 06 14 704 0.7+ 0.1−
1982 05 13 033 0.3− 0.5− 1998 04 24 704 0.3+ 0.7− 1999 06 14 704 0.6+ 0.8−
1997 01 02 411 0.3+ 0.2− 1998 04 24 704 0.6+ 0.1− 1999 06 14 704 0.4+ 0.5−
1997 01 02 411 0.8+ 0.1− 1998 04 24 704 0.1+ 0.6+ 1999 06 14 704 0.3+ 0.6−
1997 01 03 411 1.2− 0.0 1998 05 16 704 0.0 0.9+ 1999 06 14 704 0.1+ 0.1−
1997 01 03 411 0.6− 1.0− 1998 05 16 704 0.2− 0.5− 1999 06 23 701 0.7+ 0.5+
1997 01 09 411 0.2+ 0.7+ 1998 05 16 704 0.4− 0.2+ 1999 06 23 701 0.5+ 0.1−
1997 01 09 411 0.1+ 0.3+ 1998 05 16 704 0.7− 0.6+ 1999 06 23 701 1.2− 0.3+
1997 01 14 411 0.3+ 0.6+ 1998 05 16 704 1.1− 1.9− 1999 07 04 699 1.2+ 0.4−
1997 01 14 411 0.7+ 0.7+ 1999 05 14 704 (0.3+ 2.2+) 1999 07 04 699 0.8+ 0.3+
1997 01 27 411 0.3− 0.1+ 1999 05 14 704 0.5+ 1.8+ 1999 07 04 699 0.3+ 0.4+
1997 01 27 411 0.1− 0.5+ 1999 05 14 704 1.6− 1.2+ 1999 07 13 704 0.4− 0.2−
1998 02 25 566 (1.5− 2.3−) 1999 05 14 704 1.1− 0.6+ 1999 07 13 704 0.8− 0.0
1998 02 25 566 (1.3− 2.5−) 1999 05 14 704 (3.0− 0.1+) 1999 07 13 704 0.7− 0.4−
1998 02 25 566 (1.3− 2.9−) 1999 06 08 704 0.3+ 0.0 1999 07 13 704 0.5− 0.1+
1998 03 26 566 0.2− 0.0 1999 06 08 704 0.3+ 0.1− 1999 07 13 704 0.7− 0.3+
1998 03 26 566 0.2− 0.2+ 1999 06 08 704 0.5+ 0.3+

(11141)∗ 1997 AX14 = 1982 KO1

Discovered 1997 Jan. 12 at Kleť.
Id. G. V. Williams (MPC 29125)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 343.77901 (2000.0) P Q
n 0.23482750 ω 210.66249 +0.80190537 +0.56082125
a 2.6019767 Ω 113.81473 −0.49225899 +0.81558007
e 0.3223986 i 13.01164 −0.33856886 +0.14250851
P 4.20 H 14.1 G 0.15 U 1
Residuals in seconds of arc
1982 05 22 381 0.8− 0.2+ 1997 02 06 046 0.2+ 0.3+ 1999 06 10 046 0.3+ 0.4−
1982 05 22 381 0.9+ 0.1+ 1997 02 06 046 0.4+ 0.3− 1999 06 10 046 0.5+ 0.4−
1982 05 23 381 0.3+ 1.1− 1997 02 09 046 0.3− 0.2+ 1999 06 14 704 0.1+ 0.9+
1982 05 24 381 0.7− 0.2+ 1997 02 09 046 0.5− 0.1+ 1999 06 14 704 0.3+ 0.7+
1997 01 12 046 1.6+ 0.5− 1997 02 09 046 1.0− 0.1− 1999 06 14 704 0.3+ 0.4+
1997 01 12 046 0.1− 0.4+ 1998 02 27 046 0.7− 0.2+ 1999 06 14 704 0.6− 0.7+
1997 01 13 046 0.1+ 0.2+ 1998 02 27 046 0.5− 0.1+ 1999 06 14 704 (0.9+ 3.7+)
1997 01 13 046 0.1− 0.3+ 1998 02 27 046 0.4− 0.3+ 1999 06 24 650 0.1+ 0.3−
1997 01 13 046 0.1+ 0.0 1998 03 06 046 0.3− 0.2− 1999 06 24 650 0.0 0.0
1997 01 13 046 0.0 0.4+ 1998 03 06 046 0.2− 0.2+ 1999 07 01 650 0.3− 0.6−
1997 01 14 046 0.6+ 0.5− 1998 03 06 046 0.2− 0.4− 1999 07 01 650 1.3− 2.4−
1997 01 14 046 0.2+ 0.1+ 1998 03 25 704 0.5+ 0.0 1999 07 03 716 1.0− 1.4+
1997 01 15 046 0.7+ 0.4− 1998 03 25 704 1.3+ 0.3− 1999 07 05 716 0.1+ 0.2−
1997 01 15 046 0.1− 0.0 1998 03 25 704 1.6− 0.8+ 1999 07 05 716 0.1− 0.0
1997 01 15 046 0.2− 0.0 1998 03 25 704 (3.0− 0.4−) 1999 07 13 106 0.6+ 0.1+
1997 01 16 046 0.3− 0.2− 1998 03 30 046 0.1+ 0.0 1999 07 13 106 0.6+ 0.0

1997 01 16 046 0.4− 0.4− 1998 03 30 046 0.1+ 0.0 1999 07 19 704 0.2+ 0.3+
1997 01 16 046 0.5− 0.5− 1998 03 30 046 0.1+ 0.0 1999 07 19 704 0.6− 0.4−
1997 01 17 046 0.3− 0.1− 1998 03 31 046 0.0 0.1− 1999 07 19 704 0.1+ 0.2+
1997 01 17 046 0.2+ 0.2+ 1998 03 31 046 1.0+ 0.1− 1999 07 19 704 0.3+ 0.3+
1997 01 17 046 0.1− 0.1− 1998 03 31 046 0.9+ 0.1− 1999 07 19 704 0.5+ 0.5+
1997 02 06 046 0.3− 0.7+ 1999 06 10 046 0.2+ 0.1−

(11142)∗ 1997 AP17

Discovered 1997 Jan. 7 by V. S. Casulli at Colleverde di Guidonia.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 10.00832 (2000.0) P Q
n 0.19066696 ω 194.14975 +0.32945103 +0.92574459
a 2.9896413 Ω 95.34489 −0.84712211 +0.37664014
e 0.0534686 i 10.74521 −0.41694861 −0.03375160
P 5.17 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1989 09 04 675 0.1+ 1.5+ 1997 02 06 596 0.5+ 0.5+ 1998 04 23 704 0.5+ 0.9+
1989 09 04 675 0.4− 0.3− 1998 03 01 596 0.2+ 0.3+ 1998 04 23 704 1.2+ 0.1+
1996 12 09 691 0.2+ 0.3− 1998 03 01 596 0.2+ 0.4+ 1998 04 23 704 1.2+ 0.8+
1996 12 09 691 0.2+ 0.4− 1998 03 01 596 0.3+ 0.3+ 1998 04 23 704 0.0 1.4−
1996 12 09 691 0.4+ 0.4− 1998 03 18 596 0.1− 0.6− 1998 04 24 704 0.3− 0.1−
1996 12 14 691 0.2− 0.0 1998 03 18 596 1.5− 0.7+ 1998 04 24 704 0.7− 0.5+
1996 12 14 691 0.1+ 0.3− 1998 03 20 596 0.2− 0.3− 1998 04 24 704 0.1− 0.1−
1996 12 14 691 0.1+ 0.1− 1998 03 20 596 0.1− 0.6− 1998 04 24 704 0.3+ 0.3+
1997 01 07 596 1.4+ 0.1− 1998 03 20 596 0.3+ 0.7− 1998 04 24 704 0.6− 1.3+
1997 01 07 596 0.1+ 0.0 1998 03 24 704 1.6− 0.2− 1999 06 11 703 1.1− 0.7+
1997 01 07 596 0.4+ 0.2+ 1998 03 24 704 0.5+ 0.6+ 1999 06 11 703 0.3+ 0.1+
1997 01 15 596 0.6− 0.7− 1998 03 24 704 1.7− 0.9− 1999 06 11 703 0.2− 0.5+
1997 01 15 596 0.4+ 0.4+ 1998 03 24 704 0.3− 0.4+ 1999 06 11 703 1.5− 0.5−
1997 01 15 596 0.1+ 0.1− 1998 03 24 704 0.3− 0.4+ 1999 07 14 704 0.1− 0.1+
1997 01 16 599 0.0 0.2− 1998 03 25 704 0.9+ 0.5+ 1999 07 14 704 0.2− 1.0+
1997 01 16 599 0.3− 0.4− 1998 03 25 704 1.1+ 1.5− 1999 07 14 704 0.5+ 0.4−
1997 01 27 596 1.1− 0.6− 1998 03 25 704 1.4+ 0.5+ 1999 07 16 704 0.4− 0.3−
1997 01 27 596 1.5− 1.6+ 1998 03 25 704 (2.9− 2.0−) 1999 07 16 704 0.0 0.5+
1997 01 27 596 0.6− 1.2+ 1998 03 25 704 0.5+ 0.1− 1999 07 16 704 0.4+ 0.1−
1997 01 27 596 (1.8− 2.1−) 1998 04 20 596 0.1− 0.5− 1999 07 16 704 0.8+ 0.6−
1997 02 06 596 1.4+ 0.9+ 1998 04 20 596 0.4− 0.1− 1999 07 16 704 1.3+ 0.6−
1997 02 06 596 0.8− 0.4− 1998 04 23 704 0.6− 0.8−

(11143)∗ 1997 BF7 = 1992 EF36

Discovered 1997 Jan. 28 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.
Id. K. Ichikawa (MPC 29927)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 205.03229 (2000.0) P Q
n 0.18704663 ω 119.93996 −0.11192798 −0.99370363
a 3.0280947 Ω 336.48492 +0.90732281 −0.10013435
e 0.0709259 i 0.72128 +0.40526220 −0.05026143
P 5.27 H 13.3 G 0.15 U 1
Residuals in seconds of arc
1992 03 08 809 0.1− 0.3+ 1998 04 21 704 0.4+ 0.8+ 1999 06 15 704 0.5− 0.5+
1992 03 11 691 0.7+ 0.6+ 1998 04 21 704 1.2+ 0.8− 1999 06 15 704 0.1− 0.6−
1992 03 11 691 0.4+ 0.7+ 1998 04 21 704 0.2+ 1.2− 1999 06 15 704 1.3− 0.7+
1992 03 11 691 0.4+ 0.9+ 1998 04 21 704 0.3+ 1.2− 1999 06 15 704 1.2− 0.5−
1992 04 06 809 0.7− 0.7− 1998 04 21 704 0.9− 0.7− 1999 07 14 704 1.2+ 0.3+
1997 01 28 327 0.3− 0.5+ 1998 04 22 704 (2.6+ 2.3+) 1999 07 14 704 0.2− 0.5−
1997 01 28 327 0.1+ 0.7+ 1998 04 22 704 0.0 0.5− 1999 07 14 704 0.6+ 0.0
1997 01 28 327 0.2+ 0.5+ 1998 04 22 704 0.5+ 0.1− 1999 07 16 704 0.9+ 0.0
1997 01 30 327 0.8− 0.6+ 1998 05 01 704 0.3+ 0.3+ 1999 07 16 704 0.1+ 0.1+
1997 01 30 327 0.0 0.1+ 1998 05 01 704 0.5− 0.8+ 1999 07 16 704 0.3− 0.9+
1997 01 30 327 0.8− 0.1+ 1998 05 01 704 0.6+ 1.1− 1999 07 16 704 0.3+ 0.3+
1997 02 06 910 0.9+ 0.2− 1998 05 01 704 0.3+ 0.2+ 1999 07 16 704 0.5− 0.8+
1997 02 06 910 0.8+ 0.1− 1998 05 22 704 0.9− 0.2− 1999 07 16 704 0.4+ 0.7−
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1997 02 07 910 1.0+ 0.2− 1998 05 22 704 0.1− 0.6+ 1999 07 16 704 0.7− 1.4+
1997 02 08 566 0.3− 0.6− 1998 05 22 704 0.9− 1.4+ 1999 07 16 704 1.2+ 0.5−
1997 02 08 566 0.4− 0.6− 1998 05 22 704 (2.2− 2.3+) 1999 07 16 704 1.0− 0.4+
1997 02 08 566 0.4− 0.6− 1998 05 22 704 0.8− 0.1+ 1999 07 16 704 0.5+ 0.5−

(11144)∗ 1997 CR1

Discovered 1997 Feb. 2 at Kleť.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 257.83189 (2000.0) P Q
n 0.19731771 ω 270.11363 +0.67929169 −0.73284850
a 2.9220794 Ω 137.01228 +0.69386006 +0.62420257
e 0.0721422 i 3.25177 +0.23900002 +0.27074754
P 5.00 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1992 02 05 691 0.2− 0.2+ 1997 02 03 046 0.0 0.2− 1998 04 21 704 0.9+ 1.6+
1992 02 05 691 0.1+ 0.1+ 1997 02 07 046 0.0 0.3− 1998 04 21 704 0.5+ 0.8+
1992 02 05 691 0.3+ 0.2+ 1997 02 07 046 0.2− 0.6+ 1998 04 21 704 0.0 0.0
1996 09 05 691 0.5− 0.1+ 1997 02 07 046 0.2− 0.3+ 1998 04 21 704 1.7− 0.9−
1996 09 05 691 0.1+ 0.5− 1997 02 07 046 0.2+ 0.1+ 1998 05 01 704 0.4− 0.4−
1996 09 05 691 0.1+ 0.1− 1997 02 07 046 0.6+ 0.2+ 1998 05 01 704 0.2− 0.3+
1996 11 12 691 0.2+ 0.1+ 1997 02 07 046 0.2+ 0.5+ 1998 05 01 704 0.6− 0.7−
1996 11 12 691 0.3+ 0.3+ 1997 02 10 046 0.1+ 0.2− 1998 05 01 704 0.8− 1.5−
1996 11 12 691 0.4+ 0.1+ 1997 02 10 046 0.2− 0.0 1998 05 01 704 1.3− 0.5−
1997 02 02 046 0.1+ 0.1+ 1997 02 10 046 0.3+ 0.0 1999 06 15 704 0.1− 0.8+
1997 02 02 046 0.0 0.1+ 1997 02 27 046 0.5+ 0.6+ 1999 06 15 704 0.1− 1.5+
1997 02 02 046 0.1− 0.1+ 1997 02 27 046 0.4+ 0.5+ 1999 06 15 704 0.4− 0.6+
1997 02 02 046 0.0 0.2+ 1997 03 03 046 1.0+ 0.0 1999 06 15 704 0.3+ 0.8+
1997 02 02 046 0.5− 0.2+ 1997 03 03 046 1.0+ 0.4− 1999 07 14 704 0.4+ 0.2+
1997 02 02 046 0.8− 0.2+ 1997 03 03 046 0.3+ 0.0 1999 07 14 704 0.4+ 0.1−
1997 02 02 046 0.5− 0.1+ 1998 03 31 046 1.0+ 0.1+ 1999 07 14 704 0.2− 0.4−
1997 02 02 046 0.5− 0.3+ 1998 03 31 046 0.6+ 0.2− 1999 07 14 704 0.4+ 0.0
1997 02 02 046 0.4− 0.2+ 1998 03 31 046 0.5+ 0.1− 1999 07 14 704 0.5− 0.4+
1997 02 02 046 0.1− 0.0 1998 04 07 046 1.0+ 0.2+ 1999 07 16 704 0.2+ 0.0
1997 02 02 046 0.3− 0.1+ 1998 04 07 046 0.1− 0.2− 1999 07 16 704 0.5− 0.2+
1997 02 03 046 0.1+ 0.2+ 1998 04 07 046 0.2− 0.3+ 1999 07 16 704 0.4− 1.1+
1997 02 03 046 0.3− 0.5+ 1998 04 21 704 0.2+ 1.0−

(11145)∗ 1997 QH1 = 1974 QW
Discovered 1997 Aug. 29 by P. Sicoli and P. Chiavenna at Sormano.

Id. G. V. Williams (MPC 33502)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 275.80198 (2000.0) P Q
n 0.30093516 ω 349.65770 −0.05258838 +0.99468765
a 2.2054003 Ω 277.28707 −0.90972375 −0.08426726
e 0.1411742 i 5.11834 −0.41187032 +0.05912277
P 3.28 H 13.9 G 0.15 U 2
Residuals in seconds of arc
1974 08 21 095 0.6− 2.3+ 1997 09 26 587 0.1− 0.0 1998 12 22 704 1.1+ 0.0
1993 04 17 413 1.4− 0.2− 1997 10 24 587 0.5− 0.8− 1998 12 22 704 0.6+ 0.4−
1994 11 09 905 0.4− 0.1+ 1997 10 25 587 0.2+ 0.2− 1998 12 22 704 0.2+ 1.0−
1994 11 09 905 1.5− 0.8+ 1997 10 25 587 0.0 0.5− 1998 12 22 704 0.3+ 0.5−
1997 08 29 587 0.1+ 0.7− 1997 11 18 587 0.1− 1.1− 1998 12 22 704 0.5− 1.0−
1997 08 29 587 0.8+ 1.2− 1997 11 18 587 0.6− 0.4− 1998 12 23 587 0.1− 0.3+
1997 08 29 587 0.2+ 0.6− 1997 12 29 566 1.0− 0.0 1998 12 23 587 0.3− 0.3+
1997 08 30 587 0.5+ 0.2− 1997 12 29 566 2.0− 0.8+ 1999 01 18 704 (0.7− 2.2−)
1997 08 31 587 0.0 0.1− 1997 12 29 566 0.9− 0.1+ 1999 01 18 704 (0.8− 2.1−)
1997 09 01 587 0.5+ 0.5+ 1998 10 28 327 0.5+ 0.2+ 1999 01 18 704 0.0 1.5−
1997 09 01 587 0.5+ 0.2− 1998 10 28 327 0.4+ 0.3+ 1999 01 18 704 1.2− 1.0−
1997 09 04 587 0.6+ 0.1− 1998 10 28 327 0.2+ 0.1+ 1999 01 20 704 0.3+ 0.1−
1997 09 04 587 1.3+ 0.5+ 1998 11 14 699 0.4− 0.7+ 1999 01 20 704 0.1+ 0.4+
1997 09 08 587 0.6+ 0.6+ 1998 11 14 699 0.7− 0.7+ 1999 01 20 704 0.4− 0.1−
1997 09 08 587 0.3+ 0.6+ 1998 11 14 699 0.2− 1.1+ 1999 01 20 704 (1.0− 2.4+)
1997 09 24 587 0.4− 0.4− 1998 12 10 691 0.1− 0.1+ 1999 02 14 587 0.1+ 0.3+

1997 09 24 587 0.1− 0.6− 1998 12 10 691 1.5+ 0.0 1999 02 14 587 0.8− 0.0
1997 09 24 587 0.3− 0.7− 1998 12 19 587 0.4+ 0.1−
1997 09 26 587 0.2+ 0.2− 1998 12 19 587 0.8+ 0.5−

(11146)∗ 1997 WD3 = 1991 PC8

Discovered 1997 Nov. 23 by T. Kobayashi at Oizumi.
Id. A. Gnädig (MPC 31251)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.22772 (2000.0) P Q
n 0.20631552 ω 160.80998 −0.44854122 +0.89205081
a 2.8364912 Ω 82.50738 −0.82712872 −0.39087093
e 0.0159925 i 3.19638 −0.33862789 −0.22685959
P 4.78 H 13.0 G 0.15 U 2
Residuals in seconds of arc
1991 08 06 809 0.6+ 0.9− 1997 12 04 704 1.5+ 1.0− 1999 03 23 699 0.2+ 0.7+
1991 08 06 809 0.1− 1.4− 1997 12 05 411 0.4− 0.1+ 1999 03 23 699 0.4+ 0.1−
1991 08 06 809 0.6+ 0.9− 1997 12 05 411 0.0 0.1+ 1999 03 23 704 0.6− 0.6−
1991 08 14 809 0.7+ 0.3+ 1997 12 21 411 0.1− 0.5− 1999 03 23 704 0.3− 0.2−
1991 08 14 809 0.5− 0.4+ 1997 12 21 411 0.1− 0.6− 1999 03 23 704 0.1+ 0.1−
1991 08 14 809 0.5− 0.6+ 1999 01 13 699 0.9− 0.6+ 1999 03 23 704 0.4− 0.3−
1992 11 26 691 0.1− 0.3+ 1999 01 13 699 0.4+ 0.2− 1999 03 23 704 0.2− 0.0
1992 11 26 691 0.1− 0.3+ 1999 01 13 699 0.2− 1.4+ 1999 03 24 684 0.1+ 0.3+
1992 11 26 691 0.1− 0.5+ 1999 03 13 367 1.5+ 1.3− 1999 03 24 684 0.1+ 0.3+
1997 11 23 411 0.0 0.6− 1999 03 13 367 1.1+ 1.0− 1999 03 24 684 0.1+ 0.3+
1997 11 23 411 0.1+ 0.6− 1999 03 20 704 0.3+ 0.7− 1999 04 07 699 0.9+ 0.1−
1997 11 24 411 0.7− 0.2− 1999 03 20 704 0.7− 0.2− 1999 04 07 699 0.4+ 0.4−
1997 11 24 411 0.6− 0.2− 1999 03 20 704 1.1− 0.1− 1999 04 07 699 0.9+ 0.1−
1997 11 30 411 0.7− 0.5+ 1999 03 20 704 0.2− 0.0 1999 06 08 704 1.0− 0.7−
1997 11 30 411 0.7− 0.4+ 1999 03 20 704 0.2+ 0.3− 1999 06 08 704 1.0− 0.7−
1997 12 04 704 (2.3+ 0.4+) 1999 03 21 684 0.7− 0.2− 1999 06 08 704 0.1+ 0.0
1997 12 04 704 1.0+ 0.7+ 1999 03 21 684 1.2− 0.0 1999 06 08 704 0.3+ 0.3+
1997 12 04 704 0.9+ 0.5− 1999 03 23 699 0.2+ 1.3+ 1999 06 08 704 0.4+ 0.8+

(11147)∗ 1997 XT5 = 1991 RC25

Discovered 1997 Dec. 6 by P. Antonini at Bedoin.
Id. G. V. Williams (MPC 31124)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 168.42371 (2000.0) P Q
n 0.17885973 ω 255.18278 +0.99108589 +0.04299562
a 3.1198066 Ω 102.23318 +0.00668134 +0.92925882
e 0.1464476 i 7.41328 −0.13305681 +0.36691882
P 5.51 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1989 03 30 675 0.5− 1.5+ 1997 12 04 704 0.9+ 0.5− 1998 01 21 958 (0.6+ 3.2+)
1989 03 30 675 0.2+ 0.2− 1997 12 04 704 0.7+ 1.4− 1998 01 21 958 (0.7+ 3.9+)
1991 09 11 675 1.0+ 0.0 1997 12 04 704 1.0+ 0.8+ 1998 01 21 958 (0.5+ 2.2+)
1991 09 11 675 0.8+ 0.6− 1997 12 04 704 0.1− 1.3− 1998 01 22 132 0.0 0.5−
1991 09 12 675 1.2+ 1.3− 1997 12 05 704 0.4+ 0.0 1998 01 22 132 0.1+ 0.3+
1991 09 12 675 0.3+ 0.7− 1997 12 05 704 0.6+ 0.6− 1998 01 22 132 0.3− 0.9+
1991 09 13 675 0.9− 0.6+ 1997 12 05 704 0.9− 0.6− 1998 01 24 411 0.2+ 0.5+
1991 09 13 675 0.5+ 0.9+ 1997 12 05 704 1.8+ 0.7− 1998 01 24 411 0.2− 0.4+
1991 09 13 675 0.2− 0.4− 1997 12 05 704 0.6+ 0.1+ 1999 01 13 699 0.4− 0.6+
1991 09 15 675 1.4− 0.3+ 1997 12 06 683 0.4− 0.4+ 1999 01 13 699 (1.6+ 2.1+)
1991 09 15 675 0.2− 0.4+ 1997 12 06 683 0.6− 0.1+ 1999 01 13 699 0.3− 0.8+
1991 09 16 675 0.1+ 0.5− 1997 12 06 683 0.6− 0.3+ 1999 02 10 704 0.7+ 0.9−
1991 09 16 675 0.6+ 0.9− 1997 12 06 132 0.3+ 1.0+ 1999 02 10 704 0.2+ 0.2−
1996 09 14 108 1.0− 0.3+ 1997 12 06 132 0.4+ 0.2− 1999 02 10 704 0.5+ 0.7−
1996 09 14 108 1.1+ 0.6− 1997 12 06 132 0.3− 0.1+ 1999 02 10 704 0.2+ 0.9−
1996 09 14 108 (1.0− 3.9+) 1997 12 07 132 0.4+ 0.1+ 1999 02 10 704 0.0 0.2−
1997 11 29 704 1.9− 0.4+ 1997 12 07 132 0.7− 0.8+ 1999 02 16 132 0.8− 0.8+
1997 11 29 704 (2.2− 0.3−) 1997 12 07 132 0.5− 0.5+ 1999 02 16 132 1.7− 0.6−
1997 11 29 704 1.1− 0.0 1997 12 08 683 0.0 0.0 1999 05 14 703 (0.2+ 2.1+)
1997 11 29 704 1.8− 0.7+ 1997 12 08 683 0.2− 0.2+ 1999 05 14 703 2.0+ 1.1−
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1997 11 29 704 (2.5− 0.9+) 1997 12 20 132 0.3− 1.2+ 1999 05 14 703 1.1+ 1.9−
1997 12 04 704 0.4+ 0.5− 1997 12 20 132 0.2+ 0.1+ 1999 05 14 703 0.5− 0.8−

(11148)∗ 1997 XO8 = 1981 UZ21 = 1991 JX2

Discovered 1997 Dec. 7 by the OCA-DLR Asteroid Survey at Caussols.
Id. G. V. Williams (MPC 31252)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 105.95283 (2000.0) P Q
n 0.25768728 ω 81.19544 −0.99753064 −0.02111976
a 2.4457237 Ω 97.57452 −0.00659335 −0.92134246
e 0.1195690 i 3.87451 +0.06992243 −0.38817782
P 3.82 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1981 10 24 675 0.7− 0.0 1997 12 08 910 0.0 0.1+ 1999 06 15 704 0.2− 1.4−
1981 10 25 675 0.7+ 0.1+ 1997 12 08 910 0.0 0.1+ 1999 06 15 704 0.2− 0.5−
1981 10 26 675 (3.7− 0.4−) 1998 01 25 566 0.8+ 0.7− 1999 06 15 704 0.5− 1.1−
1991 05 12 809 1.1+ 0.1− 1998 01 25 566 0.7+ 0.4− 1999 07 14 704 0.3− 0.5+
1991 05 12 809 0.5+ 0.6− 1998 01 25 566 0.8+ 0.6− 1999 07 14 704 0.2+ 0.8−
1991 05 12 809 1.4+ 1.4− 1998 01 26 566 0.3− 0.1− 1999 07 14 704 0.0 0.6+
1991 05 17 809 0.4− 1.6+ 1998 01 26 566 0.2− 0.1+ 1999 07 14 704 0.1− 0.5+
1991 05 17 809 0.9− 1.8+ 1998 01 26 566 0.7− 0.0 1999 07 14 704 0.1− 0.1+
1991 05 17 809 1.1− 0.6+ 1998 01 26 566 0.5− 0.3− 1999 07 16 704 1.5+ 0.5+
1997 12 07 910 0.1+ 0.4− 1998 01 26 566 0.4− 0.1− 1999 07 16 704 0.6+ 0.3−
1997 12 07 910 0.2− 0.4− 1998 01 26 566 0.5− 0.1− 1999 07 16 704 1.5+ 0.5−
1997 12 07 910 0.1− 0.3− 1999 06 15 704 0.7− 0.6− 1999 07 16 704 0.6− 0.2+
1997 12 08 910 0.4− 0.2+ 1999 06 15 704 0.8− 0.8− 1999 07 16 704 0.1+ 0.9−

(11149)∗ 1997 XZ9 = 1983 AO5 = 1983 CS7

Discovered 1997 Dec. 5 by T. Kobayashi at Oizumi.
Id. S. Nakano (MPC 31125)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 127.83517 (2000.0) P Q
n 0.25822730 ω 211.78494 −0.35305394 −0.93161244
a 2.4423128 Ω 259.01199 +0.87577020 −0.29660217
e 0.0565219 i 5.04466 +0.32921037 −0.21006051
P 3.82 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1983 01 14 095 1.1+ 0.5− 1999 04 15 704 0.4+ 1.0+ 1999 05 14 704 0.9− 1.8+
1983 02 10 095 1.4− 0.2− 1999 04 15 704 0.2+ 0.6+ 1999 05 14 704 (2.7+ 1.5+)
1993 11 11 399 0.7+ 2.0− 1999 04 15 704 0.3− 0.3+ 1999 05 18 704 0.4+ 0.2−
1993 11 11 399 0.6− 1.1+ 1999 04 15 704 0.9− 0.6+ 1999 05 18 704 0.3− 0.6−
1997 12 05 704 0.1− 0.2− 1999 04 17 699 0.8− 0.3+ 1999 05 18 704 0.6− 1.1−
1997 12 05 704 0.8+ 0.0 1999 04 17 699 1.6− 0.4− 1999 05 18 704 0.5+ 0.6+
1997 12 05 704 0.5+ 0.8+ 1999 04 17 699 0.3+ 0.7− 1999 05 18 704 0.3− 0.3+
1997 12 05 704 0.5+ 1.6+ 1999 05 10 704 0.7+ 0.4+ 1999 05 19 704 0.1+ 0.1−
1997 12 05 704 1.1+ 0.0 1999 05 10 704 1.6+ 0.5− 1999 05 19 704 0.6− 0.8−
1997 12 05 411 0.1− 0.0 1999 05 10 704 1.1+ 0.9− 1999 05 19 704 0.5− 1.0−
1997 12 05 411 0.0 0.0 1999 05 10 704 0.5− 0.5+ 1999 05 19 704 0.5+ 1.2−
1997 12 10 411 0.2− 0.6− 1999 05 10 704 0.3− 0.9− 1999 05 19 704 0.6+ 0.3+
1997 12 10 411 0.0 0.5− 1999 05 13 704 0.3− 1.3+ 1999 05 19 699 0.4− 0.7−
1997 12 21 411 0.8− 0.3− 1999 05 13 704 0.3+ 0.0 1999 05 19 699 0.4+ 0.6+
1997 12 21 411 1.0− 0.2− 1999 05 13 704 0.8+ 0.1− 1999 06 05 699 0.3+ 0.7−
1997 12 31 411 0.6− 0.1+ 1999 05 13 704 0.4− 0.8− 1999 06 05 699 (2.2+ 1.2+)
1997 12 31 411 0.0 0.1+ 1999 05 14 704 (5.0+ 2.2+) 1999 06 05 699 0.4+ 0.1+
1999 04 15 704 0.0 0.1− 1999 05 14 704 0.1− 1.9+

(11150)∗ 1997 YG1 = 1978 WQ17

Discovered 1997 Dec. 21 by F. B. Zoltowski at Woomera.
Id. G. V. Williams (MPC 31254)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 100.13196 (2000.0) P Q
n 0.25716893 ω 53.29342 −0.42969460 −0.90182687
a 2.4490090 Ω 62.21435 +0.81119487 −0.40766662
e 0.1444848 i 2.94845 +0.39664271 −0.14323485
P 3.83 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1978 11 30 675 0.2− 0.2− 1998 12 18 910 1.3− 0.5+ 1999 04 12 426 0.4+ 0.1+
1978 12 01 675 0.1+ 0.4− 1998 12 18 910 1.0− 0.2+ 1999 04 12 426 0.1+ 0.3−
1993 10 15 010 0.1+ 1.1+ 1999 03 13 426 0.0 0.8+ 1999 04 12 426 0.2− 0.1+
1993 10 15 010 0.8− 1.1+ 1999 03 13 426 0.4+ 0.2+ 1999 04 13 426 0.1+ 0.2+
1993 10 15 010 1.1− 0.8− 1999 03 14 426 0.9+ 0.4+ 1999 04 13 426 1.6+ 0.1−
1995 02 24 691 0.7+ 0.6− 1999 03 14 426 0.5+ 0.3+ 1999 04 14 426 0.6− 0.6−
1995 02 24 691 0.5+ 0.8− 1999 03 20 704 0.4− 0.2+ 1999 04 14 426 0.3− 0.1+
1995 02 24 691 0.8+ 0.5− 1999 03 20 704 0.2− 0.0 1999 04 16 704 0.6+ 0.7−
1997 11 03 704 0.1− 0.5+ 1999 03 20 704 1.1− 0.6+ 1999 04 16 704 0.8− 0.7+
1997 11 03 704 0.4− 0.5+ 1999 03 20 704 0.1+ 0.8+ 1999 04 16 704 0.3+ 0.5−
1997 11 03 704 0.1+ 0.2+ 1999 03 20 704 (0.5− 2.4+) 1999 04 16 704 0.8− 1.0+
1997 11 03 704 0.9+ 0.4+ 1999 03 22 699 1.1+ 0.4+ 1999 04 16 704 1.3− 0.5+
1997 12 19 426 1.7− 0.1+ 1999 03 22 699 1.6+ 0.3+ 1999 04 19 704 0.1− 0.3−
1997 12 19 426 0.6− 0.3+ 1999 03 22 699 0.9+ 0.6− 1999 04 19 704 0.6− 0.4+
1997 12 19 426 0.5+ 0.1+ 1999 03 23 704 0.3+ 0.2− 1999 04 19 704 0.2− 0.2+
1997 12 21 426 0.3− 0.3+ 1999 03 23 704 0.5− 0.2+ 1999 04 19 704 0.1− 0.1−
1997 12 21 426 0.1+ 0.1+ 1999 03 23 704 0.4+ 0.2+ 1999 04 19 704 0.2− 0.3+
1997 12 21 426 0.1− 0.1+ 1999 03 23 704 0.3− 0.6− 1999 04 19 426 0.9− 0.6+
1997 12 22 426 0.1− 0.2+ 1999 03 23 120 0.6+ 0.1− 1999 04 19 426 0.2+ 0.4−
1997 12 22 426 0.8− 0.8+ 1999 03 23 120 0.3+ 0.5− 1999 04 19 426 0.8+ 0.7+
1997 12 22 426 0.2+ 0.5+ 1999 03 23 120 0.0 0.5− 1999 04 22 426 0.0 0.4+
1997 12 25 426 0.5+ 0.1+ 1999 04 07 704 0.4+ 1.1+ 1999 04 22 426 0.4− 0.6+
1997 12 25 426 0.1− 0.2− 1999 04 07 704 0.2− 0.4− 1999 04 22 426 0.0 0.2+
1997 12 25 426 1.2+ 0.0 1999 04 07 704 0.1− 0.2− 1999 05 13 699 0.3− 0.0
1998 01 15 426 0.5+ 0.2+ 1999 04 07 704 1.0+ 0.9− 1999 05 13 699 0.2+ 0.2+
1998 01 15 426 0.2− 1.1− 1999 04 07 704 (1.0+ 2.1−) 1999 05 13 699 1.0− 0.1+
1998 01 15 426 0.7+ 0.0 1999 04 12 704 0.1+ 0.2− 1999 05 16 703 0.4+ 0.8−
1998 12 16 910 1.1− 0.8+ 1999 04 12 704 0.3+ 0.3− 1999 05 16 703 0.3+ 0.1−
1998 12 16 910 1.3− 0.7+ 1999 04 12 704 0.3− 0.4− 1999 05 16 703 0.9+ 0.5+
1998 12 16 910 1.2− 1.0+ 1999 04 12 704 0.4− 0.4− 1999 05 16 703 0.8+ 1.2+
1998 12 18 910 1.0− 0.7+ 1999 04 12 704 0.6− 0.6−

(11151)∗ 1997 YZ2 = 1983 NC1 = 1983 OP = 1984 WE
Discovered 1997 Dec. 24 by T. Kobayashi at Oizumi.

Id. S. Nakano (MPC 31254)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 161.95470 (2000.0) P Q
n 0.23469926 ω 164.72144 +0.25329777 −0.94407588
a 2.6029245 Ω 270.25383 +0.86396595 +0.31893432
e 0.1206540 i 12.18663 +0.43520465 −0.08367575
P 4.20 H 12.4 G 0.15 U 2
Residuals in seconds of arc
1983 07 14 808 1.1− 0.3− 1997 12 26 566 0.2+ 0.4+ 1999 04 20 704 0.1+ 0.4+
1983 07 14 808 0.0 0.2+ 1997 12 26 566 0.4+ 0.5+ 1999 04 20 704 0.0 0.5−
1983 07 16 808 0.4− 0.7− 1997 12 31 411 0.5+ 0.3− 1999 04 20 704 1.0+ 0.9−
1983 07 16 808 1.3+ 1.7+ 1997 12 31 411 0.5+ 0.1− 1999 04 20 704 0.8+ 1.0−
1984 11 25 054 (5.1− 4.9−) 1998 01 16 411 0.4+ 0.8+ 1999 04 20 704 0.2− 0.9−
1984 11 30 054 (1.6+ 3.8+) 1998 01 16 411 0.1− 0.7+ 1999 05 10 704 0.4+ 0.9−
1994 01 17 098 1.3− 0.8− 1999 04 15 704 0.4− 0.7+ 1999 05 10 704 0.0 0.5−
1994 02 15 675 0.3− 0.9− 1999 04 15 704 0.0 2.0+ 1999 05 10 704 0.9+ 0.4−
1994 02 15 675 0.3+ 0.8− 1999 04 15 704 1.5− 1.1+ 1999 05 10 704 0.3− 0.5−
1997 12 24 411 0.1− 0.2− 1999 04 15 704 1.1− 1.9+ 1999 05 10 704 0.9− 1.4−
1997 12 24 411 0.8− 0.1+ 1999 04 17 704 0.2+ 0.7+ 1999 06 09 704 0.0 0.1+
1997 12 25 411 0.2− 0.7+ 1999 04 17 704 0.1− 0.2− 1999 06 09 704 0.2+ 0.0
1997 12 25 411 0.1+ 0.3+ 1999 04 17 704 0.8+ 1.1+ 1999 06 09 704 0.3− 0.2+
1997 12 26 566 0.4+ 0.5+ 1999 04 17 704 0.1+ 0.1+ 1999 06 09 704 0.4+ 0.7+
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(11152)∗ 1997 YH5 = 1974 SY2 = 1987 SM25 = 1987 UH6

Discovered 1997 Dec. 25 by T. Kobayashi at Oizumi.
Id. S. Nakano (MPC 31255)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 234.47170 (2000.0) P Q
n 0.30438365 ω 60.67880 +0.91070850 −0.41137351
a 2.1887114 Ω 323.57650 +0.35392823 +0.82358566
e 0.2396221 i 3.58951 +0.21294325 +0.39048496
P 3.24 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1974 09 20 095 0.6+ 1.1− 1997 12 28 735 0.5+ 0.3− 1999 04 17 704 0.9+ 0.9+
1974 09 22 095 (0.4− 3.3−) 1998 01 03 411 0.6+ 0.6+ 1999 04 17 704 1.1− 1.5−
1987 09 24 095 (6.1− 0.5−) 1998 01 03 411 0.8− 0.2− 1999 05 13 704 (0.5− 2.4+)
1987 10 25 095 0.1+ 0.5− 1998 01 16 411 0.3+ 0.2+ 1999 05 13 704 1.6− 0.9−
1995 03 08 691 0.1+ 0.3− 1998 01 16 411 1.2+ 0.0 1999 05 13 704 0.0 0.1−
1995 03 08 691 0.3− 0.6− 1998 01 28 411 0.1− 0.5+ 1999 05 13 704 1.3+ 1.3−
1995 03 08 691 0.2− 0.7− 1998 01 28 411 0.3− 0.6+ 1999 05 18 704 1.0− 1.1−
1997 12 25 735 0.3+ 0.3− 1998 03 02 327 0.1− 0.1− 1999 05 18 704 1.0+ 1.0−
1997 12 25 735 0.4− 0.4− 1998 03 02 327 0.1+ 0.0 1999 05 18 704 1.2+ 0.8−
1997 12 25 735 0.0 0.6− 1998 03 02 327 0.2+ 0.1+ 1999 05 18 704 0.7+ 0.8−
1997 12 25 411 1.2− 0.4+ 1998 03 11 327 0.2− 0.3+ 1999 05 19 704 (2.8− 1.3+)
1997 12 25 411 0.6− 0.0 1998 03 11 327 0.3− 0.3+ 1999 05 19 704 1.2− 1.4+
1997 12 27 411 0.3+ 0.3− 1998 03 11 327 0.2− 0.2+ 1999 05 19 704 0.4+ 1.6+
1997 12 27 411 0.2− 0.1− 1998 03 12 327 0.5− 0.3+ 1999 05 19 704 1.6− 1.6+
1997 12 28 735 0.5+ 0.2− 1998 03 12 327 0.1− 0.4−
1997 12 28 735 0.5+ 0.4− 1998 03 12 327 0.0 0.3+

(11153)∗ 1997 YB10 = 1987 SV19 = 1991 NC5

Discovered 1997 Dec. 25 by T. Kagawa and T. Urata at the Gekko
Observatory.
Id. T. Urata (MPC 31129)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 150.46131 (2000.0) P Q
n 0.21361090 ω 118.41917 +0.30925464 −0.94700521
a 2.7715355 Ω 313.29076 +0.82543624 +0.31265812
e 0.2083956 i 6.85267 +0.47224631 +0.07366160
P 4.61 H 13.3 G 0.15 U 2
Residuals in seconds of arc
1987 09 17 095 0.4+ 1.1− 1997 12 27 888 1.7− 0.5+ 1998 01 25 566 0.1+ 0.8+
1987 09 23 095 2.1− 0.5+ 1997 12 27 888 0.9− 0.4− 1998 01 31 886 0.3− 0.1+
1991 07 10 809 0.6+ 1.3+ 1997 12 29 566 0.7+ 0.2− 1998 01 31 886 0.5+ 1.0+
1991 07 10 809 0.8+ 1.5+ 1997 12 29 566 0.7+ 0.2− 1998 04 14 704 2.1+ 0.1−
1991 07 10 809 0.9+ 1.5+ 1997 12 29 566 0.7+ 0.0 1998 04 14 704 0.2− 1.1+
1991 07 11 809 0.7− 0.9− 1997 12 31 886 0.5+ 0.2+ 1998 04 14 704 0.8+ 0.7−
1991 07 11 809 0.6− 0.8− 1997 12 31 886 0.1+ 0.8− 1998 04 14 704 (3.5− 0.9+)
1991 07 11 809 0.3− 0.9− 1998 01 03 886 0.1− 0.5− 1999 04 14 888 0.1− 1.0−
1991 07 11 809 1.8+ 0.8− 1998 01 03 886 0.3− 0.4− 1999 04 14 888 0.2+ 0.1+
1991 07 11 809 2.0+ 0.8− 1998 01 07 886 0.4+ 0.2− 1999 04 15 704 0.0 0.3+
1996 07 21 809 0.4− 0.8+ 1998 01 07 886 0.1+ 0.3− 1999 04 15 704 0.7− 1.6+
1996 07 21 809 0.7− 0.8+ 1998 01 19 886 0.4+ 0.6+ 1999 04 15 704 1.3− 0.4+
1996 07 21 809 1.7− 1.3+ 1998 01 19 886 0.6+ 0.4+ 1999 04 15 704 0.8− 0.0
1997 12 25 888 (3.0− 1.3−) 1998 01 25 566 0.1+ 0.8+ 1999 05 12 888 0.4+ 0.4+
1997 12 25 888 1.9− 0.8− 1998 01 25 566 0.2+ 0.8+

(11154)∗ 1997 YD10 = 1984 BX5 = 1995 EC1

Discovered 1997 Dec. 28 by T. Kobayashi at Oizumi.
Id. G. V. Williams (MPC 31129)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 348.58822 (2000.0) P Q
n 0.27949681 ω 318.58220 +0.31674145 +0.94743587
a 2.3167801 Ω 329.80259 −0.84490345 +0.26018169
e 0.1076744 i 5.15211 −0.43106032 +0.18620086
P 3.53 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1984 01 25 675 0.4+ 0.2+ 1997 12 30 566 0.1+ 0.3+ 1999 02 26 704 0.7− 1.5−
1984 01 26 675 0.3− 0.6+ 1997 12 30 566 0.1− 0.0 1999 02 26 704 1.1− 0.1−
1995 03 05 399 0.6+ 0.5− 1997 12 30 411 0.4− 0.0 1999 02 26 704 0.3− 0.9+
1995 03 05 399 0.1− 0.0 1997 12 30 411 0.5+ 0.1+ 1999 06 12 715 0.3+ 0.4+
1995 03 06 399 1.2− 0.1+ 1998 01 04 411 0.8− 0.5+ 1999 06 12 715 0.6+ 0.7+
1995 03 06 399 0.5+ 0.7− 1998 01 04 411 0.5− 0.2+ 1999 06 15 423 0.1− 0.7+
1997 12 25 566 0.1+ 0.3− 1998 01 16 411 0.0 0.0 1999 06 15 423 0.1+ 0.4+
1997 12 25 566 0.4+ 0.3− 1998 01 16 411 0.7+ 0.4− 1999 06 18 423 0.0 0.5−
1997 12 25 566 0.2− 0.3− 1998 03 27 566 0.1+ 0.4+ 1999 06 18 423 0.2+ 0.3+
1997 12 28 411 0.4+ 1.2+ 1998 03 27 566 0.2− 0.6+ 1999 06 18 423 0.2+ 0.5+
1997 12 28 411 0.6+ 0.3+ 1998 03 27 566 0.0 0.4−
1997 12 30 566 0.2− 0.1+ 1999 02 26 704 0.4− 0.8−
(11155)∗ 1997 YW13 = 1967 EX = 1990 YN = 1993 UN1

Discovered 1997 Dec. 31 by T. Kobayashi at Oizumi.
Id. S. Nakano (MPC 31258)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 126.87538 (2000.0) P Q
n 0.28465252 ω 265.86206 −0.96000937 −0.26415521
a 2.2887202 Ω 258.80234 +0.27936739 −0.88215705
e 0.1161318 i 5.42588 +0.01832671 −0.38989867
P 3.46 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1967 03 11 095 0.4+ 1.4+ 1997 12 31 411 0.3+ 0.5+ 1998 02 17 691 0.5+ 0.0
1990 12 19 402 1.0+ 2.0− 1998 01 01 411 0.8− 0.6− 1998 02 17 691 0.2+ 0.0
1990 12 19 402 1.1+ 0.9+ 1998 01 01 411 0.3− 0.1+ 1998 03 19 689 0.2− 0.1+
1990 12 21 402 (2.4− 0.3+) 1998 01 02 399 1.0− 0.6+ 1999 06 11 703 2.0+ 1.8+
1990 12 21 402 0.9− 0.7+ 1998 01 02 399 1.4− 0.5+ 1999 06 11 703 0.7− 0.3+
1993 10 16 691 0.3+ 0.1+ 1998 01 06 411 0.2− 0.3+ 1999 06 11 703 1.0− 0.1+
1993 10 16 691 0.3+ 0.2+ 1998 01 06 411 0.3+ 0.4+ 1999 06 11 703 1.1− 0.6+
1993 10 16 691 0.2+ 0.2+ 1998 01 16 411 0.2+ 0.5+ 1999 07 13 704 0.1+ 0.0
1993 10 21 691 0.1− 0.5+ 1998 01 16 411 0.1− 0.2+ 1999 07 13 704 0.2+ 0.2+
1993 10 21 691 0.0 0.6+ 1998 01 29 566 0.4+ 0.7− 1999 07 13 704 0.3− 0.1+
1993 10 21 691 0.1+ 0.5+ 1998 01 29 566 0.4+ 0.6− 1999 07 13 704 0.2− 0.1+
1993 11 21 691 0.3− 0.2− 1998 01 29 566 0.6+ 0.8− 1999 07 13 704 0.0 0.1+
1993 11 21 691 0.0 0.1− 1998 01 30 411 0.0 0.2+ 1999 07 13 106 0.4− 0.8−
1993 11 21 691 1.4− 0.3− 1998 01 30 411 0.1+ 0.1+ 1999 07 13 106 0.9+ 0.2−
1997 12 31 411 0.2− 0.1+ 1998 02 17 691 0.4+ 0.0

(11156)∗ 1997 YP14

Discovered 1997 Dec. 31 by P. G. Comba at Prescott.
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 213.42941 (2000.0) P Q
n 0.19998477 ω 48.15568 +0.94389231 −0.33011329
a 2.8960414 Ω 331.11610 +0.29679504 +0.86067941
e 0.0736691 i 1.14099 +0.14484477 +0.38762891
P 4.93 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1991 10 13 691 0.4− 0.1+ 1998 01 18 684 0.1+ 0.0 1999 04 15 704 1.1− 0.0
1991 10 13 691 0.0 0.2− 1998 02 19 684 0.0 0.0 1999 04 15 684 0.1− 0.4+
1991 10 13 691 0.1− 0.0 1998 02 19 684 0.3+ 0.1+ 1999 04 15 684 0.2− 0.1+
1993 01 26 691 0.6+ 0.3+ 1998 02 24 684 0.1− 0.1+ 1999 04 15 704 1.3− 1.4−
1993 01 26 691 0.3+ 0.1+ 1998 03 25 910 1.2− 0.2− 1999 04 15 704 0.0 1.1+
1993 01 26 691 0.0 0.1+ 1998 03 25 910 0.7− 0.5− 1999 04 15 704 0.9+ 0.8−
1996 11 12 589 0.6+ 0.1− 1998 03 25 910 0.7− 0.7− 1999 04 16 684 0.6+ 0.3+
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1996 11 12 589 0.1+ 0.2− 1999 03 12 684 0.1+ 0.3− 1999 04 16 684 0.4+ 0.6+
1996 11 12 589 0.2− 0.4+ 1999 03 12 684 0.0 0.2− 1999 04 18 704 1.3+ 0.9+
1997 12 31 684 0.7+ 0.3− 1999 03 13 684 0.1− 0.4− 1999 04 18 704 0.3− 0.7−
1997 12 31 684 1.0+ 0.0 1999 03 13 684 0.2− 0.3− 1999 04 18 704 0.1− 0.6+
1998 01 02 684 0.2− 0.3+ 1999 04 09 699 0.3+ 0.2− 1999 04 18 704 (2.5− 0.2−)
1998 01 02 684 0.1− 0.4+ 1999 04 09 699 0.6+ 0.2− 1999 05 10 704 0.1− 1.1−
1998 01 17 684 0.0 0.0 1999 04 09 699 0.8+ 1.1+ 1999 05 10 704 1.9− 0.7+
1998 01 17 684 0.0 0.0 1999 04 14 684 0.2− 0.1− 1999 05 10 704 0.2− 0.7+
1998 01 18 684 0.3− 0.1+ 1999 04 14 684 0.2+ 0.2−
1998 01 18 684 0.0 0.1− 1999 04 15 704 0.9+ 0.1−

(11157)∗ 1998 AJ = 1969 VQ2 = 1980 VU2

Discovered 1998 Jan. 2 by Y. Shimizu and T. Urata at Nachi-Katsuura
Observatory.
Id. G. V. Williams (MPC 31259)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 138.27491 (2000.0) P Q
n 0.17938619 ω 305.89953 +0.42769956 −0.90173249
a 3.1136996 Ω 118.66300 +0.85070436 +0.37803563
e 0.1721290 i 4.10825 +0.30557352 +0.20968449
P 5.49 H 13.0 G 0.15 U 2
Residuals in seconds of arc
1969 11 15 095 0.8+ 2.3− 1998 01 22 704 0.3− 0.9+ 1999 03 24 046 0.1+ 0.4+
1980 11 13 330 0.5+ 1.7− 1998 01 22 704 0.1+ 0.2− 1999 03 24 046 0.2− 0.6+
1991 11 09 691 0.1− 0.3− 1998 01 22 704 0.3− 0.0 1999 03 24 046 0.2− 0.4+
1991 11 09 691 0.4+ 0.3− 1998 01 22 704 0.1− 0.4+ 1999 03 25 046 0.8+ 0.5+
1991 11 09 691 0.1+ 0.3− 1998 01 22 691 0.5− 0.2+ 1999 03 25 046 0.3+ 0.4+
1993 02 26 691 0.4− 0.7+ 1998 01 22 691 0.0 0.3+ 1999 03 25 046 0.9+ 0.4+
1993 02 26 691 0.2− 0.5+ 1998 01 22 691 0.6− 0.2+ 1999 03 25 046 0.8+ 0.4+
1993 02 26 691 0.0 0.4+ 1998 01 23 691 0.6− 1.3− 1999 03 26 046 0.6+ 0.7+
1994 05 14 691 1.1− 0.3+ 1998 01 23 691 1.0− 0.1− 1999 03 26 046 0.7+ 0.6+
1994 05 14 691 0.0 0.5+ 1998 01 23 691 1.1− 0.2+ 1999 03 26 046 0.6+ 1.1+
1994 05 14 691 0.1− 0.4+ 1998 01 25 566 0.3− 0.6− 1999 04 07 704 0.0 0.1+
1998 01 02 704 0.0 0.4− 1998 01 25 566 0.2− 0.6− 1999 04 07 704 0.7+ 0.7−
1998 01 02 704 0.3+ 0.5− 1998 01 25 566 0.1− 0.6− 1999 04 07 704 0.4+ 1.1−
1998 01 02 704 0.1− 0.5− 1998 01 25 886 0.9− 0.2+ 1999 04 07 704 0.0 1.7−
1998 01 02 704 0.1+ 0.1− 1998 01 25 886 0.6− 0.4− 1999 04 07 704 0.0 1.1−
1998 01 02 704 0.2+ 0.5− 1998 01 29 886 0.1− 0.1+ 1999 04 10 699 0.7+ 0.6+
1998 01 02 905 0.7+ 0.5+ 1998 01 29 886 0.6+ 0.8+ 1999 04 10 699 0.7+ 1.3+
1998 01 02 905 0.0 1.2− 1998 04 14 704 0.2+ 0.7− 1999 04 10 699 1.0+ 0.6+
1998 01 03 905 0.3+ 0.8− 1998 04 14 704 0.6− 0.0 1999 04 12 704 0.4+ 0.2−
1998 01 03 905 1.3+ 0.8− 1998 04 14 704 0.1− 0.7+ 1999 04 12 704 1.9+ 0.4+
1998 01 08 704 1.0+ 0.1+ 1998 04 14 704 0.2+ 0.2+ 1999 04 12 704 1.2+ 0.6+
1998 01 08 704 0.6+ 0.0 1999 03 19 704 1.2− 0.8− 1999 04 12 704 1.1+ 0.2+
1998 01 08 704 1.5+ 0.9− 1999 03 19 704 0.8− 0.5− 1999 04 12 704 0.4+ 0.2+
1998 01 08 704 0.0 0.1+ 1999 03 19 704 0.5− 0.5− 1999 04 16 704 1.0− 0.4+
1998 01 09 385 0.3+ 0.7+ 1999 03 19 704 1.7− 0.2− 1999 04 16 704 (0.3+ 2.3−)
1998 01 09 385 0.1+ 0.5+ 1999 03 20 704 0.5+ 1.1− 1999 04 16 704 0.9− 0.7−
1998 01 09 385 0.0 0.2− 1999 03 20 704 1.2− 0.5− 1999 04 16 704 0.3+ 1.4−
1998 01 16 905 0.6− 1.6+ 1999 03 20 704 0.9− 0.7+ 1999 04 19 704 (1.5+ 2.4−)
1998 01 16 905 0.3− 0.3+ 1999 03 20 704 (2.0− 0.2−) 1999 04 19 704 0.5− 1.7−
1998 01 19 886 1.5+ 1.1+ 1999 03 23 703 0.5− 0.4+ 1999 04 19 704 1.0+ 0.9−
1998 01 19 886 0.6− 0.8+ 1999 03 23 703 0.9− 1.2− 1999 04 19 704 0.1+ 0.2−
1998 01 20 704 0.3+ 0.4+ 1999 03 23 703 1.0− 1.5− 1999 04 19 704 0.9− 0.5−
1998 01 20 704 0.2+ 0.8+ 1999 03 23 703 (1.3− 2.5−) 1999 05 17 703 (0.2− 2.4+)
1998 01 20 704 0.1+ 0.5+ 1999 03 23 704 0.2− 0.9− 1999 05 17 703 0.2− 0.1−
1998 01 20 704 0.0 0.8+ 1999 03 23 704 0.1+ 0.9− 1999 05 17 703 0.3− 1.3+
1998 01 20 704 0.1− 1.0+ 1999 03 23 704 0.4− 0.7− 1999 05 17 703 0.5− 0.8−
1998 01 20 704 0.2− 0.6+ 1999 03 23 704 1.8− 0.3−
1998 01 22 704 0.0 0.2− 1999 03 23 704 (2.4− 0.0 )

(11158)∗ 1998 AJ6 = 1986 PS1 = 1988 CZ6

Discovered 1998 Jan. 8 by the OCA-DLR Asteroid Survey at Caussols.
Id. G. V. Williams (MPC 31555)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 281.82982 (2000.0) P Q
n 0.30313915 ω 43.15526 +0.69466503 −0.71932905
a 2.1946976 Ω 2.84762 +0.64556914 +0.62189775
e 0.0600777 i 2.87672 +0.31730267 +0.30953014
P 3.25 H 14.8 G 0.15 U 1
Residuals in seconds of arc
1986 08 01 675 1.1+ 2.0+ 1998 03 08 699 0.3− 0.5− 1998 03 28 704 0.4− 0.7+
1986 08 01 675 (2.1+ 3.0+) 1998 03 20 704 0.7+ 0.0 1998 03 29 704 0.2− 0.4−
1986 08 02 675 (3.3− 1.9+) 1998 03 20 704 0.4+ 0.1+ 1998 03 29 704 0.3+ 0.1+
1986 08 02 675 2.5− 1.2+ 1998 03 20 704 0.3+ 0.3+ 1998 03 29 704 0.0 0.6−
1986 08 04 675 0.5+ 1.4− 1998 03 20 704 0.4+ 0.8+ 1998 03 29 704 0.3+ 0.4−
1986 08 04 675 0.2− 0.3+ 1998 03 20 704 0.1+ 0.3+ 1998 03 29 704 (1.5− 3.4+)
1988 02 13 054 0.8+ 0.1+ 1998 03 21 399 (2.7+ 1.1+) 1998 04 19 704 0.5+ 0.0
1988 02 13 054 0.9− 2.0− 1998 03 21 399 0.8+ 0.8− 1998 04 19 704 0.3− 0.2−
1996 09 15 566 0.4− 0.0 1998 03 22 704 0.6− 0.5− 1998 04 19 704 0.3+ 1.2+
1996 09 15 566 0.2− 0.2+ 1998 03 22 704 0.7− 0.0 1998 04 19 704 0.7+ 0.3+
1996 09 15 566 0.2− 0.1+ 1998 03 22 704 1.6− 0.0 1998 04 19 704 1.0− 1.2+
1998 01 08 910 0.5− 0.8− 1998 03 22 704 0.7− 0.6+ 1999 06 20 699 0.1− 0.9−
1998 01 08 910 0.6− 0.8− 1998 03 22 704 0.9− 1.4+ 1999 06 20 699 0.3+ 0.9+
1998 01 08 910 0.6− 0.8− 1998 03 22 399 0.2+ 0.0 1999 06 20 699 0.5+ 0.9−
1998 01 09 910 0.3− 0.8− 1998 03 22 399 0.3+ 0.6+ 1999 07 13 704 0.9+ 0.0
1998 01 09 910 0.1+ 1.0− 1998 03 26 566 0.5+ 0.3− 1999 07 13 704 0.8+ 0.7−
1998 01 09 910 0.6− 0.4− 1998 03 26 566 0.6+ 0.4− 1999 07 13 704 0.4+ 0.8−
1998 02 26 566 (0.0 3.3−) 1998 03 26 566 0.3+ 0.3− 1999 07 13 704 0.1+ 1.3−
1998 02 26 566 (0.2+ 2.6−) 1998 03 28 704 0.4+ 1.1+ 1999 07 13 704 0.4− 1.0−
1998 02 26 566 (0.2− 2.8−) 1998 03 28 704 0.9+ 0.3+ 1999 07 16 704 0.4+ 0.1−
1998 03 08 699 0.0 0.8− 1998 03 28 704 (3.2− 2.0−) 1999 07 16 704 0.4+ 0.6−
1998 03 08 699 0.6− 0.8− 1998 03 28 704 0.2+ 0.7+ 1999 07 16 704 0.3+ 0.2−

(11159)∗ 1998 BH1 = 1975 UC1

Discovered 1998 Jan. 19 by T. Kobayashi at Oizumi.
Id. G. V. Williams (MPC 31262)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 258.40359 (2000.0) P Q
n 0.27630890 ω 286.92144 +0.99364110 +0.06918502
a 2.3345659 Ω 69.18210 −0.02476850 +0.90392892
e 0.2300350 i 5.45330 −0.10983568 +0.42204969
P 3.57 H 15.1 G 0.15 U 2
Residuals in seconds of arc
1975 10 29 033 0.8+ 1.4− 1997 12 28 566 0.5+ 0.5+ 1999 04 12 704 0.8+ 0.4+
1975 10 30 033 0.4+ 1.0− 1998 01 19 411 0.0 1.6− 1999 04 12 704 0.2+ 0.4−
1975 10 31 033 0.2− 0.2− 1998 01 19 411 0.5+ 0.4− 1999 04 12 704 1.0− 0.4−
1992 04 30 691 0.3+ 0.1+ 1998 01 20 411 1.1+ 0.7− 1999 05 08 703 0.4− 1.4+
1992 04 30 691 0.1− 0.6− 1998 01 20 411 0.4+ 1.1− 1999 05 08 703 1.3− 1.2−
1992 04 30 691 0.5+ 1.0− 1998 01 26 411 0.6+ 0.8− 1999 05 08 703 0.5+ 0.5−
1993 12 17 691 0.0 0.3+ 1998 01 26 411 0.3− 0.1+ 1999 05 08 703 0.3+ 0.6−
1993 12 17 691 0.1+ 0.1+ 1998 01 31 411 1.1− 0.2− 1999 05 13 704 0.2+ 0.6−
1993 12 17 691 0.0 0.3+ 1998 01 31 411 2.0− 0.9+ 1999 05 13 704 1.4− 0.6+
1997 12 28 566 0.2− 0.2+ 1998 02 17 411 0.4+ 1.6+
1997 12 28 566 0.3− 0.2+ 1998 02 17 411 0.0 0.6+

(11160)∗ 1998 BH7 = 1949 OP = 1976 SZ8 = 1992 LL1

Discovered 1998 Jan. 24 at Haleakala by the JPL Near-Earth Asteroid
Tracking program.
Id. G. V. Williams (MPC 31398)
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 59.03850 (2000.0) P Q
n 0.29568503 ω 61.93577 −0.41649938 +0.90913486
a 2.2314294 Ω 183.45141 −0.84227627 −0.38646406
e 0.0842373 i 1.36876 −0.34219724 −0.15530401
P 3.33 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1949 07 28 024 0.2+ 1.0+ 1998 01 25 566 0.3− 0.2+ 1998 03 29 910 (2.1+ 2.6+)
1949 07 30 024 (2.3− 7.6+) 1998 01 25 566 0.3− 0.2+ 1998 03 29 910 (2.7+ 0.7−)
1976 09 29 095 (2.3− 4.2−) 1998 01 28 566 0.3− 0.3+ 1998 03 29 910 (3.2+ 3.7−)
1989 07 29 675 1.6− 1.8− 1998 01 28 566 0.4− 0.2+ 1999 05 21 704 1.4+ 1.2+
1992 06 03 809 0.4+ 0.3+ 1998 01 28 566 0.3− 0.2+ 1999 05 21 704 1.5+ 0.3+
1992 06 03 809 0.6− 0.0 1998 01 29 566 0.5− 0.4+ 1999 05 21 704 1.4+ 1.2+
1992 06 03 809 0.2− 0.1− 1998 01 29 566 0.2− 0.5+ 1999 07 11 120 0.3+ 0.2−
1992 06 09 809 0.9+ 0.8− 1998 01 29 566 0.5− 0.2+ 1999 07 11 120 0.8− 0.2+
1992 06 09 809 (2.5− 0.4−) 1998 02 20 910 1.7+ 0.3+ 1999 07 11 120 0.6+ 0.3+
1992 06 09 809 1.3− 1.2− 1998 02 20 910 1.7+ 0.3+ 1999 07 12 106 0.6− 0.3+
1997 10 09 691 0.2+ 0.7− 1998 02 20 910 1.5+ 0.4+ 1999 07 12 106 0.1+ 1.2+
1997 10 09 691 0.1+ 0.3− 1998 02 22 566 0.6+ 0.7+ 1999 07 13 106 0.5− 0.4+
1997 10 09 691 0.0 0.4− 1998 02 22 566 0.1− 1.0+ 1999 07 13 704 0.1+ 0.3+
1998 01 24 566 0.3− 0.1+ 1998 02 22 566 0.3+ 0.6+ 1999 07 13 704 0.1− 0.2+
1998 01 24 566 0.3− 0.2+ 1998 02 23 566 0.4+ 0.3+ 1999 07 13 704 0.3− 0.4+
1998 01 24 566 0.4− 0.2+ 1998 02 23 566 0.5+ 0.4+ 1999 07 13 704 0.1+ 0.2−
1998 01 25 566 1.3− 0.6− 1998 02 23 566 0.4+ 0.4+ 1999 07 13 704 0.3− 0.3−
1998 01 25 566 1.0− 0.7− 1998 02 28 910 0.7+ 0.3− 1999 07 16 704 0.0 0.1+
1998 01 25 566 0.2− 0.1+ 1998 02 28 910 0.6+ 0.2− 1999 07 16 704 0.4− 0.5+
1998 01 25 566 1.1− 0.5− 1998 02 28 910 0.5+ 0.2− 1999 07 16 704 0.5− 0.3+

(11161)∗ 1998 BA8 = 1982 VN8 = 1989 SW6 = 1996 TJ40

Discovered 1998 Jan. 25 by T. Kobayashi at Oizumi.
Id. D. J. Asher (MPC 31264)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 135.49653 (2000.0) P Q
n 0.27518024 ω 76.96296 −0.90873692 −0.41413417
a 2.3409450 Ω 78.55273 +0.35948903 −0.83978334
e 0.0135351 i 3.03344 +0.21204916 −0.35107952
P 3.58 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1982 11 09 095 0.8− 0.3− 1996 10 10 809 0.2− 1.4+ 1998 03 03 704 0.7+ 0.3+
1989 09 28 809 0.4− 0.4− 1996 10 10 809 0.4− 1.2+ 1998 03 03 704 0.2− 1.2+
1989 09 28 809 0.6+ 0.7− 1996 10 10 809 0.6− 0.8+ 1998 03 03 704 0.9+ 0.8+
1989 09 28 809 0.4+ 1.5− 1998 01 24 566 0.5− 0.8− 1998 03 03 704 1.6+ 0.2−
1989 10 03 809 (0.0 2.7+) 1998 01 24 566 0.3− 0.7− 1998 03 03 704 1.8− 1.4+
1989 10 03 809 (0.3− 2.8+) 1998 01 24 566 0.5− 0.6− 1999 06 15 704 0.5− 0.5+
1989 10 03 809 (0.8− 3.1+) 1998 01 25 411 0.1− 0.7+ 1999 06 15 704 0.6− 0.1+
1995 05 05 010 (2.4+ 0.2−) 1998 01 25 411 0.6− 2.0+ 1999 06 15 704 0.3− 0.3+
1995 05 05 010 1.3+ 0.8+ 1998 01 26 411 0.6+ 0.4− 1999 06 15 704 0.6− 0.2+
1995 05 05 010 1.5+ 0.9− 1998 01 26 411 0.1− 0.1+ 1999 06 15 704 0.5− 0.1+
1996 10 07 809 0.0 0.2− 1998 01 31 411 0.2− 0.1+ 1999 07 16 704 1.0− 0.2+
1996 10 07 809 0.2+ 0.5+ 1998 01 31 411 0.1+ 0.1+ 1999 07 16 704 0.5− 0.1−
1996 10 07 809 0.3+ 0.4+ 1998 02 04 411 0.3+ 0.8− 1999 07 16 704 0.4+ 0.1−
1996 10 08 809 1.0+ 0.7+ 1998 02 04 411 0.4− 0.0 1999 07 16 704 0.4− 1.6−
1996 10 08 809 0.1+ 0.5− 1998 02 17 411 0.4− 1.2− 1999 07 16 704 0.4+ 0.7−
1996 10 08 809 0.8+ 0.9+ 1998 02 17 411 0.1− 1.2−

(11162)∗ 1998 BG8 = 1988 RT13 = 1990 DK1

Discovered 1998 Jan. 25 by T. Kobayashi at Oizumi.
Id. D. J. Asher (MPC 31264)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 226.61105 (2000.0) P Q
n 0.24569517 ω 306.62843 +0.85113136 −0.52134549
a 2.5246720 Ω 84.87012 +0.49917914 +0.76756236
e 0.1539053 i 3.53638 +0.16246719 +0.37288994
P 4.01 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1988 09 15 095 0.5− 0.3+ 1998 03 03 704 0.1− 0.4+ 1999 05 14 704 0.2+ 1.0+
1988 09 15 095 0.6+ 1.6+ 1998 03 03 704 0.2− 0.3+ 1999 05 14 704 1.6+ 0.2−
1990 02 20 046 (5.5− 0.5−) 1998 03 03 704 0.1− 0.5+ 1999 05 17 699 0.5+ 1.4+
1990 02 20 046 (3.0− 2.7−) 1998 03 03 704 0.3+ 0.1− 1999 05 17 699 1.0+ 1.7+
1990 02 22 046 0.4− 0.1+ 1998 03 04 704 0.1+ 0.5+ 1999 05 17 703 1.2− 0.1−
1990 02 22 046 0.5− 0.6− 1998 03 04 704 1.1+ 1.3+ 1999 05 17 703 1.6+ 0.8+
1992 11 17 691 0.8− 0.1+ 1998 03 04 704 0.5− 0.2− 1999 05 17 699 0.1+ 0.4+
1992 11 17 691 0.3− 0.3+ 1998 03 04 704 0.7+ 0.1+ 1999 05 17 703 0.0 0.8+
1992 11 17 691 0.3− 0.1+ 1998 03 04 704 0.3+ 0.2+ 1999 05 17 703 0.2+ 1.4+
1998 01 08 699 0.4+ 0.3+ 1999 04 19 704 0.6+ 1.2− 1999 05 18 704 1.0− 0.7−
1998 01 08 699 0.2+ 0.6+ 1999 04 19 704 0.5+ 1.5− 1999 05 18 704 0.0 1.1−
1998 01 08 699 1.1+ 0.3+ 1999 04 19 704 0.5+ 1.8− 1999 05 18 704 1.2− 0.1−
1998 01 25 411 0.4+ 0.5+ 1999 04 19 704 (0.4− 2.8−) 1999 05 18 704 0.6+ 0.1−
1998 01 25 411 0.9− 0.4+ 1999 04 20 704 0.2+ 1.5− 1999 05 18 704 0.6− 0.1−
1998 01 26 411 0.8− 0.1− 1999 04 20 704 0.8− 0.8− 1999 06 09 704 0.4− 0.9+
1998 01 26 411 0.2+ 0.3− 1999 04 20 704 1.5− 0.1− 1999 06 09 704 0.8+ 0.4+
1998 01 29 566 0.2+ 0.1− 1999 04 20 704 0.3+ 0.7− 1999 06 09 704 0.1− 0.6+
1998 01 29 566 0.5+ 0.2− 1999 05 10 704 0.1+ 0.4+ 1999 06 09 704 0.7− 0.7+
1998 01 29 566 0.0 0.4− 1999 05 10 704 0.8− 0.7− 1999 06 09 704 0.1− 0.4+
1998 01 31 411 0.3− 0.5+ 1999 05 10 704 0.5+ 1.0− 1999 06 14 699 0.2+ 0.1−
1998 01 31 411 0.0 0.1− 1999 05 10 704 0.1+ 0.5− 1999 06 14 704 0.2+ 0.0
1998 02 04 411 0.3+ 0.0 1999 05 10 704 0.9+ 0.3+ 1999 06 14 704 0.9+ 0.7+
1998 02 04 411 0.3+ 0.1+ 1999 05 13 704 0.8− 0.3− 1999 06 14 699 0.1+ 0.2+
1998 02 18 411 1.2− 0.6− 1999 05 13 704 0.3+ 0.3− 1999 06 14 704 1.0+ 1.0+
1998 02 18 411 0.6− 1.0− 1999 05 13 704 0.8− 0.7− 1999 06 14 704 0.3+ 0.2+
1998 02 25 566 0.3+ 0.2+ 1999 05 13 704 1.0− 0.8− 1999 06 14 699 0.8+ 0.3+
1998 02 25 566 0.2+ 0.1− 1999 05 13 704 1.2− 1.1+ 1999 06 14 704 0.3+ 0.2+
1998 02 25 566 0.1+ 0.7+ 1999 05 14 704 1.4− 1.0+
1998 03 03 704 0.4+ 0.3+ 1999 05 14 704 (2.2− 1.1−)

(11163)∗ 1998 CR = 1990 RT
Discovered 1998 Feb. 4 by Z. Moravec at Kleť.

Id. B. G. Marsden (MPC 31403)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 205.35402 (2000.0) P Q
n 0.18511853 ω 228.68442 +0.84724442 −0.52844826
a 3.0490845 Ω 162.99224 +0.52564052 +0.81934253
e 0.1407321 i 10.64482 +0.07667428 +0.22230666
P 5.32 H 12.8 G 0.15 U 1
Residuals in seconds of arc
1990 09 13 809 0.1− 1.0− 1998 02 07 046 0.3+ 0.3− 1999 04 12 704 0.1− 0.7+
1990 09 13 809 0.3+ 1.1− 1998 02 07 809 0.5− 0.0 1999 04 12 704 0.0 1.2+
1990 09 13 809 0.5+ 1.0− 1998 02 07 809 1.2− 0.4+ 1999 04 12 704 0.7− 0.2−
1990 09 13 675 0.2− 1.0− 1998 02 07 809 0.6− 0.1− 1999 04 12 704 0.5+ 1.7−
1990 09 13 675 (0.4− 2.3−) 1998 02 10 046 0.2+ 0.9− 1999 04 21 046 0.3+ 0.6+
1990 09 14 809 0.1+ 0.9− 1998 02 10 046 0.1+ 0.5− 1999 04 21 046 0.0 0.6+
1990 09 14 809 0.6+ 1.0− 1998 02 10 046 0.1+ 0.5− 1999 04 21 046 0.2+ 0.6+
1990 09 14 809 0.8+ 1.1− 1998 02 19 046 1.1− 0.9− 1999 04 26 046 0.1− 0.3+
1990 09 18 675 0.2+ 1.8− 1998 02 19 046 1.1− 0.9− 1999 04 26 046 0.2− 0.6+
1990 09 18 675 0.2− 1.5− 1998 02 19 046 1.0− 1.0− 1999 04 26 046 0.1− 0.6+
1995 07 04 691 0.1+ 0.2+ 1998 03 03 809 1.2+ 1.4+ 1999 05 12 704 0.2+ 0.9+
1995 07 04 691 0.2− 0.1+ 1998 03 03 809 0.2+ 0.5+ 1999 05 12 704 0.7− 1.2−
1995 07 04 691 0.2+ 0.2+ 1998 03 03 809 0.5− 0.5+ 1999 05 12 704 0.7+ 0.8−
1998 01 25 566 0.7+ 1.3− 1998 03 03 704 0.2− 0.8− 1999 05 12 704 0.7− 0.0
1998 01 25 566 0.4+ 1.2− 1998 03 03 704 0.1+ 0.2− 1999 05 12 704 0.8− 0.6−
1998 01 25 566 1.0+ 1.3− 1998 03 03 704 0.2− 0.2+ 1999 05 13 704 0.9− 0.1+
1998 02 04 046 0.2+ 0.3− 1998 03 03 704 (0.7+ 2.2+) 1999 05 13 704 0.5− 0.9−
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1998 02 04 046 0.0 0.2− 1998 03 03 704 (3.8− 0.8+) 1999 05 13 704 0.5− 0.3−
1998 02 04 046 0.1+ 0.3− 1998 03 04 809 1.2+ 0.8+ 1999 05 13 704 0.3− 0.2+
1998 02 04 046 0.2+ 0.2− 1998 03 04 809 1.1+ 0.7+ 1999 05 13 704 0.6− 1.8−
1998 02 04 046 0.2− 0.1− 1998 03 04 809 0.1− 0.6+ 1999 05 13 704 0.4+ 0.2−
1998 02 04 046 0.2− 0.1− 1998 03 04 704 0.3− 0.8+ 1999 05 13 704 0.2+ 1.3−
1998 02 04 046 0.2− 0.1− 1998 03 04 704 0.2+ 0.2+ 1999 05 13 704 0.7+ 0.2−
1998 02 04 046 0.3− 0.1− 1998 03 04 704 0.4+ 0.1− 1999 05 13 704 (0.8− 3.0−)
1998 02 06 046 0.1+ 0.3− 1998 03 04 704 0.1− 0.4+ 1999 05 17 704 (2.1− 0.8+)
1998 02 06 046 0.2− 0.2− 1998 03 06 046 0.2+ 0.1+ 1999 05 17 704 0.4+ 1.2−
1998 02 06 046 0.2− 0.3− 1998 03 06 046 0.3− 0.1+ 1999 05 17 704 (2.5+ 1.1+)
1998 02 06 809 0.2+ 1.6− 1998 03 06 046 0.4− 0.0 1999 05 17 704 0.8+ 0.9−
1998 02 06 809 (0.7− 2.4−) 1998 03 24 046 0.2− 0.2− 1999 05 17 704 0.2+ 0.4+
1998 02 06 809 1.1− 0.9− 1998 03 24 046 0.1+ 0.3− 1999 06 09 699 0.4+ 0.1−
1998 02 07 046 0.2+ 0.2− 1998 03 24 046 0.1− 0.2− 1999 06 09 699 0.7+ 0.5−
1998 02 07 046 0.3+ 0.3− 1999 04 12 704 0.2− 0.5− 1999 06 09 699 0.3− 1.7+

(11164)∗ 1998 DW2 = 1990 HG6

Discovered 1998 Feb. 17 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.
Id. G. V. Williams (MPC 31406)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 236.37259 (2000.0) P Q
n 0.21072099 ω 135.37420 +0.87726196 −0.47671562
a 2.7968179 Ω 253.17342 +0.42238212 +0.82221863
e 0.0819565 i 3.36345 +0.22804562 +0.31096422
P 4.68 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1990 04 29 413 0.2+ 0.9− 1998 03 01 327 0.5+ 0.0 1998 03 20 704 0.5− 0.6−
1990 05 01 413 0.1+ 0.9− 1998 03 01 327 0.7+ 0.1+ 1998 03 20 704 0.4+ 0.0
1990 05 02 413 0.1+ 1.0− 1998 03 02 327 0.4+ 0.1+ 1998 03 22 704 0.1− 0.1−
1996 11 20 327 1.0− 1.1+ 1998 03 02 327 0.0 0.1+ 1998 03 22 704 1.1− 1.3−
1996 11 20 327 0.2− 0.1+ 1998 03 02 327 0.1+ 0.5+ 1998 03 22 704 (2.9+ 1.3−)
1996 11 20 327 0.0 0.2+ 1998 03 03 704 0.1− 1.4+ 1998 03 22 704 1.3− 0.0
1996 11 20 327 0.0 0.7+ 1998 03 03 704 1.5− 1.4+ 1998 03 22 327 0.4+ 0.2−
1996 12 15 691 0.4+ 0.1− 1998 03 03 704 0.8− 1.8− 1998 03 22 327 0.1+ 0.1−
1996 12 15 691 0.4+ 0.2− 1998 03 03 704 0.7− 0.2+ 1998 03 22 327 0.1+ 0.3−
1996 12 15 691 0.3+ 0.0 1998 03 03 704 1.3− 0.3− 1998 03 22 327 0.0 0.4+
1998 02 17 327 0.1+ 0.4− 1998 03 04 704 (2.7− 0.3+) 1999 05 13 704 0.0 0.4+
1998 02 17 327 0.6+ 0.1− 1998 03 04 704 (2.3− 0.2+) 1999 05 13 704 (2.2− 2.1+)
1998 02 17 327 0.0 0.5+ 1998 03 04 704 (3.1− 1.0+) 1999 05 13 704 0.4− 1.2+
1998 02 21 327 0.3+ 0.3− 1998 03 04 704 (2.1− 0.4+) 1999 05 13 704 0.7+ 1.4+
1998 02 21 327 0.1+ 0.3− 1998 03 05 327 0.3− 0.8+ 1999 05 19 704 0.2− 1.3+
1998 02 21 327 0.3+ 0.3− 1998 03 05 327 0.1+ 0.4+ 1999 05 19 704 0.5− 0.2−
1998 02 23 327 0.1+ 0.0 1998 03 05 327 0.0 0.6+ 1999 05 19 704 0.1+ 1.2+
1998 02 23 327 0.1+ 0.2− 1998 03 08 327 0.2+ 0.3+ 1999 06 15 704 0.2− 0.2+
1998 02 23 327 0.0 0.4− 1998 03 08 327 0.2− 0.2+ 1999 06 15 704 0.3+ 0.7−
1998 02 26 566 0.5+ 0.4− 1998 03 08 327 0.0 0.6+ 1999 06 15 704 0.5+ 0.8−
1998 02 26 566 0.8+ 0.2− 1998 03 20 704 0.1+ 0.0 1999 06 15 704 0.5+ 0.2+
1998 02 26 566 0.8+ 0.3− 1998 03 20 704 0.1− 0.9− 1999 06 15 704 0.3− 0.1+
1998 03 01 327 0.7+ 0.3+ 1998 03 20 704 0.0 0.6−

(11165)∗ 1998 DE5 = 1976 UP4 = 1980 VB4 = 1988 VO13

Discovered 1998 Feb. 22 at Haleakala by the JPL Near-Earth Asteroid
Tracking program.
Id. A. Doppler (MPC 32684)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 291.31367 (2000.0) P Q
n 0.24616321 ω 327.87573 +0.94328671 +0.33146823
a 2.5214709 Ω 12.80575 −0.28430608 +0.83522009
e 0.1836154 i 4.76494 −0.17140662 +0.43878949
P 4.00 H 14.1 G 0.15 U 1

Residuals in seconds of arc
1976 10 30 095 (2.4− 3.3+) 1998 03 03 704 0.6+ 0.7+ 1999 05 13 704 0.3+ 0.1+
1980 11 01 675 0.6+ 0.6− 1998 03 03 704 0.7+ 0.7− 1999 05 13 699 0.8+ 0.1−
1980 11 02 675 0.1− 0.8− 1998 03 03 704 0.1+ 1.0+ 1999 05 13 704 0.8− 0.1+
1988 11 04 327 0.2− 0.2+ 1998 03 04 704 0.8− 0.4+ 1999 05 13 704 0.1− 0.7−
1988 11 04 327 0.3− 1.1+ 1998 03 04 704 0.0 1.7+ 1999 05 13 699 0.9+ 0.6+
1996 11 01 327 0.1+ 0.0 1998 03 04 704 0.6− 0.4+ 1999 05 13 704 0.4− 0.4+
1996 11 01 327 0.0 0.0 1998 03 04 704 0.1+ 0.7+ 1999 05 13 704 0.6− 1.5+
1996 11 01 327 0.4+ 0.7+ 1999 04 17 704 0.6− 1.5− 1999 05 13 699 0.7+ 0.1−
1997 01 25 327 0.5− 0.6+ 1999 04 17 704 0.3− 1.0− 1999 05 18 704 0.2− 0.3+
1997 01 25 327 0.5− 0.0 1999 04 17 704 0.8+ 1.6− 1999 05 18 704 0.8− 1.0+
1997 01 25 327 0.8− 0.1+ 1999 04 19 428 0.0 0.6− 1999 05 18 704 0.4− 0.1+
1998 02 22 566 0.4− 0.3− 1999 04 19 428 1.3− 0.2− 1999 05 18 704 1.1− 0.1−
1998 02 22 566 0.8− 0.2− 1999 04 20 428 0.2+ 0.3+ 1999 05 18 704 0.4− 0.4−
1998 02 22 566 0.5− 0.6− 1999 04 21 428 0.6− 0.3+ 1999 05 19 704 0.1− 1.2+
1998 02 23 566 0.1+ 1.1− 1999 05 08 699 0.2+ 0.0 1999 05 19 704 0.6− 0.1−
1998 02 23 566 0.3+ 0.7− 1999 05 08 699 0.8+ 0.3− 1999 05 19 704 0.3+ 1.0+
1998 02 23 566 0.6+ 0.5− 1999 05 08 699 0.1− 0.3+ 1999 05 19 704 0.2− 0.4+
1998 02 27 566 0.2− 0.8+ 1999 05 10 704 1.4+ 0.5+ 1999 06 09 704 0.7+ 0.2−
1998 02 27 566 0.1− 0.8+ 1999 05 10 704 1.2− 0.1− 1999 06 09 704 0.3+ 0.2−
1998 02 27 566 0.1− 0.4+ 1999 05 10 704 0.7+ 0.4− 1999 06 09 704 0.6+ 0.1−
1998 03 03 704 0.1+ 0.9− 1999 05 10 704 0.5+ 0.1+ 1999 06 09 704 1.0+ 0.3−
1998 03 03 704 1.1+ 1.5− 1999 05 10 704 0.4− 0.4+ 1999 06 09 704 0.7+ 0.3+

(11166)∗ 1998 DF34 = 1992 QM2

Discovered 1998 Feb. 27 by E. W. Elst at the European Southern
Observatory.
Id. G. V. Williams (MPC 31564)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.63780 (2000.0) P Q
n 0.27267179 ω 199.99909 +0.97988495 +0.19109343
a 2.3552802 Ω 148.80849 −0.16463835 +0.93698518
e 0.1697096 i 6.37686 −0.11278160 +0.29247576
P 3.61 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1992 08 29 095 0.2− 1.1+ 1998 02 28 809 (0.4− 4.0+) 1998 03 29 704 0.5+ 0.0
1992 08 29 095 1.5− 0.1+ 1998 03 20 704 0.6+ 0.8− 1999 06 14 704 1.3+ 0.4−
1992 08 30 095 2.1+ 0.9− 1998 03 20 704 0.4− 0.7+ 1999 06 14 704 0.7+ 0.0
1992 09 03 095 0.2− 1.0+ 1998 03 20 704 0.4− 0.3− 1999 06 14 704 0.5+ 0.4+
1992 09 03 095 0.5− 0.3− 1998 03 20 704 0.7− 0.5− 1999 06 14 704 0.3+ 0.3+
1996 11 19 691 0.2− 0.2− 1998 03 20 704 0.9− 0.6− 1999 06 14 704 0.1+ 0.1−
1996 11 19 691 0.1− 0.2− 1998 03 22 704 0.1− 1.3− 1999 07 13 704 0.4− 0.4+
1996 12 07 691 0.0 0.1+ 1998 03 22 704 (0.2+ 2.9−) 1999 07 13 704 0.3− 0.2+
1996 12 07 691 0.3+ 0.2− 1998 03 22 704 1.8− 0.9+ 1999 07 13 704 0.5− 0.3−
1996 12 07 691 0.2+ 0.1+ 1998 03 22 704 0.1− 0.1+ 1999 07 13 704 0.6− 0.4+
1998 02 26 566 0.9+ 0.1− 1998 03 22 704 0.3+ 1.1+ 1999 07 13 704 0.5− 0.0
1998 02 26 566 0.4+ 0.0 1998 03 26 704 0.8+ 0.3− 1999 07 18 106 0.4+ 0.1−
1998 02 26 566 0.3+ 0.1+ 1998 03 26 704 1.2+ 0.2+ 1999 07 18 106 1.0− 0.0
1998 02 27 809 1.4− 0.2+ 1998 03 26 704 0.6+ 0.1+ 1999 07 19 704 0.5+ 0.5−
1998 02 27 809 1.4− 0.2− 1998 03 29 704 0.9+ 0.4+ 1999 07 19 704 0.3− 0.6−
1998 02 27 809 1.5− 0.4− 1998 03 29 704 1.4+ 0.1− 1999 07 19 704 0.1+ 0.8−
1998 02 28 809 (0.4− 3.1+) 1998 03 29 704 0.3+ 0.8+
1998 02 28 809 (0.6− 3.4+) 1998 03 29 704 0.5+ 0.7+

(11167)∗ 1998 FD3 = 1989 WX6 = 1992 OM4

Discovered 1998 Mar. 23 by P. Pravec at Ondřejov.
Id. G. V. Williams (MPC 31746)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 275.41475 (2000.0) P Q
n 0.28290470 ω 273.04191 +0.46776401 −0.88270887
a 2.2981371 Ω 148.94167 +0.84159878 +0.42928275
e 0.1332210 i 5.00009 +0.27001542 +0.19115796
P 3.48 H 14.9 G 0.15 U 1



1999 JULY 28 M.P.C. 35255

Residuals in seconds of arc
1989 11 28 511 0.7− 0.8− 1998 03 26 557 0.3− 0.6+ 1998 05 19 557 0.1− 0.3+
1989 11 28 511 0.4− 0.2− 1998 03 30 557 0.6+ 0.1+ 1998 05 19 557 0.5+ 0.3−
1989 11 28 511 0.4+ 0.4− 1998 03 30 557 0.1+ 0.1− 1998 05 19 557 0.4+ 0.5−
1989 11 28 511 1.6+ 0.2− 1998 04 07 557 0.2− 0.7+ 1999 06 20 703 0.3− 0.6−
1992 07 26 809 0.4− 1.2+ 1998 04 07 557 0.1− 0.4+ 1999 06 20 703 0.5− 0.6+
1992 07 26 809 0.7− 0.2+ 1998 04 16 557 0.7− 0.0 1999 06 20 703 0.3− 1.3+
1992 07 26 809 0.8− 0.5+ 1998 04 16 557 1.6− 0.2+ 1999 06 20 703 0.1− 0.2−
1992 07 30 809 1.2+ 0.0 1998 04 21 704 0.6− 1.5− 1999 07 16 704 0.7+ 0.0
1992 07 30 809 0.6+ 0.2− 1998 04 21 704 (2.2− 0.2+) 1999 07 16 704 0.3+ 1.4−
1992 07 30 809 0.4− 0.8− 1998 04 21 704 0.4− 0.3+ 1999 07 16 704 0.1+ 1.2−
1994 01 16 691 0.3− 0.5+ 1998 04 21 704 0.5+ 0.8− 1999 07 17 557 0.1− 0.3+
1994 01 16 691 0.1− 0.4+ 1998 04 21 704 (3.6− 0.7+) 1999 07 17 557 0.2− 0.3+
1994 01 16 691 0.1− 0.3+ 1998 04 22 704 1.2− 1.0− 1999 07 18 557 0.2− 0.2+
1998 03 23 557 1.6+ 1.1+ 1998 04 22 704 1.4− 0.1+ 1999 07 18 557 0.5− 0.4+
1998 03 23 557 1.1+ 0.5+ 1998 04 22 704 0.2− 0.3− 1999 07 19 557 0.0 0.3+
1998 03 23 557 0.7+ 1.1+ 1998 04 22 704 0.5− 0.1+ 1999 07 19 557 0.4+ 0.3+
1998 03 24 557 0.5+ 0.5+ 1998 04 22 704 0.2− 0.7+ 1999 07 19 557 0.2− 0.3+
1998 03 24 557 0.5+ 1.0+ 1998 04 29 566 0.0 1.4− 1999 07 20 557 0.3− 0.0
1998 03 24 704 0.1+ 1.0− 1998 04 29 566 0.4+ 1.1− 1999 07 20 557 0.2+ 0.0
1998 03 24 704 0.4− 0.1+ 1998 04 29 566 0.1+ 1.7− 1999 07 21 699 0.1+ 0.7−
1998 03 24 704 1.2+ 1.3− 1998 05 16 704 0.7− 0.7+ 1999 07 21 699 0.5+ 0.2−
1998 03 24 704 1.4+ 0.6+ 1998 05 16 704 (2.5+ 2.1+) 1999 07 21 699 0.1+ 0.3+
1998 03 24 704 (2.4− 0.6−) 1998 05 16 704 1.0+ 0.9−
1998 03 26 557 0.2− 0.4+ 1998 05 16 704 0.9− 0.4+

(11168)∗ 1998 FO15 = 1983 EZ1

Discovered 1998 Mar. 21 by S. Ueda and H. Kaneda at Kushiro.
Id. A. Gnädig (MPC 34909), G. V. Williams (ibid.), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 163.73871 (2000.0) P Q
n 0.26168314 ω 147.05898 −0.82969372 −0.55821839
a 2.4207627 Ω 359.00742 +0.50245588 −0.74623273
e 0.1185021 i 2.45226 +0.24320036 −0.36266918
P 3.77 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1951 11 30 675 1.6+ 0.8+ 1998 03 22 704 0.5− 0.2+ 1998 04 19 704 0.3+ 0.2−
1951 11 30 675 1.4− 0.7+ 1998 03 22 704 (2.2+ 0.1−) 1998 04 19 704 0.9+ 0.1−
1983 03 11 381 0.7− 0.2+ 1998 03 22 704 0.6− 1.7− 1998 04 19 704 0.7+ 0.3+
1983 03 11 381 0.3− 0.0 1998 03 22 704 (0.6− 2.5−) 1998 04 19 704 1.3+ 0.3−
1983 03 12 413 0.0 1.1+ 1998 03 22 704 0.6− 0.1+ 1998 04 20 704 0.5+ 0.4−
1983 03 12 413 (2.8− 0.3+) 1998 03 22 704 0.8− 0.6+ 1998 04 20 704 0.3+ 0.7+
1996 10 05 691 0.1− 0.1− 1998 03 24 704 0.4+ 0.0 1998 04 20 704 0.4+ 0.4+
1996 10 05 691 0.1− 0.3− 1998 03 24 704 0.4+ 1.0+ 1998 04 20 704 0.4− 0.9+
1996 10 05 691 0.2− 0.1− 1998 03 24 704 0.1+ 0.5+ 1998 04 20 704 0.5− 0.3+
1998 01 24 910 1.0− 0.0 1998 03 24 704 0.7+ 0.5+ 1998 05 02 699 0.2+ 0.4+
1998 01 24 910 0.9− 0.0 1998 03 24 704 0.3− 0.0 1998 05 02 699 0.2+ 0.0
1998 01 24 910 1.0− 0.1+ 1998 03 24 399 1.1+ 1.6− 1998 05 02 699 0.1+ 1.3+
1998 02 26 566 0.3+ 0.1− 1998 03 24 399 0.3+ 0.2+ 1999 06 22 703 0.3− 0.2−
1998 02 26 566 0.0 0.3− 1998 03 28 704 0.1+ 0.1− 1999 06 22 703 1.1− 0.4−
1998 02 26 566 0.1− 0.1− 1998 03 28 704 0.5− 0.7− 1999 06 22 703 0.2+ 1.1+
1998 03 08 699 0.7− 0.1+ 1998 03 28 704 1.3+ 0.1+ 1999 06 22 703 0.1+ 0.5+
1998 03 08 699 1.0− 1.3+ 1998 03 28 704 1.2− 1.0+ 1999 07 14 704 0.4− 0.2−
1998 03 08 699 0.4− 0.1+ 1998 03 28 704 0.5− 1.4− 1999 07 14 704 0.3+ 0.2+
1998 03 20 704 0.3+ 0.3+ 1998 03 29 704 0.1+ 0.1+ 1999 07 14 704 0.0 0.1−
1998 03 20 704 0.3− 0.6+ 1998 03 29 704 0.4+ 0.3+ 1999 07 14 704 0.5+ 0.3−
1998 03 20 704 0.2+ 0.1− 1998 03 29 704 0.7− 0.3+ 1999 07 14 704 0.0 0.1+
1998 03 20 704 0.2+ 1.0− 1998 03 29 704 0.4+ 0.1+ 1999 07 16 704 0.2+ 0.0
1998 03 20 704 0.2− 0.4− 1998 03 29 704 0.3+ 1.9− 1999 07 16 704 0.3− 0.0
1998 03 21 399 1.1+ 0.3− 1998 04 01 704 0.2+ 0.4− 1999 07 16 704 0.1+ 1.0+
1998 03 21 399 0.3− 1.3− 1998 04 01 704 0.1− 0.1− 1999 07 18 428 0.3+ 0.3−
1998 03 22 704 0.1− 0.4+ 1998 04 01 704 0.4+ 0.5+ 1999 07 19 428 0.1− 0.4−
1998 03 22 704 0.5+ 0.2− 1998 04 01 704 0.3− 0.2− 1999 07 19 428 0.5+ 0.9−
1998 03 22 704 0.1− 0.0 1998 04 01 704 0.0 0.3−
1998 03 22 704 0.3− 0.0 1998 04 19 704 0.0 0.1−

(11169)∗ 1998 FW33 = 1980 TV3 = 1991 LP5

Discovered 1998 Mar. 20 by the Lincoln Near-Earth Asteroid Research Team
at Socorro.
Id. S. Nakano (MPC 32483)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 350.15401 (2000.0) P Q
n 0.25599089 ω 138.78983 +0.85223800 +0.52303670
a 2.4565166 Ω 189.69250 −0.49559334 +0.80036878
e 0.1908606 i 3.77701 −0.16756379 +0.29298879
P 3.85 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1980 10 07 675 (1.5+ 2.8−) 1998 03 22 704 (2.6+ 0.5+) 1998 04 19 704 0.4+ 0.2+
1980 10 08 675 0.0 0.5− 1998 03 22 704 1.0+ 1.4+ 1998 04 19 704 0.9+ 0.3−
1980 10 09 675 (1.7− 3.4−) 1998 03 22 704 (1.6+ 2.4+) 1998 04 19 704 (0.7− 3.1+)
1980 10 10 675 0.7+ 1.3− 1998 03 22 704 1.1+ 0.5− 1999 05 21 704 0.6+ 0.9−
1991 06 06 809 0.5− 0.1− 1998 03 22 704 1.3− 0.4− 1999 05 21 704 1.3+ 0.5−
1991 06 06 809 1.3− 0.6− 1998 03 29 704 0.8+ 1.5+ 1999 05 21 704 0.9− 0.3−
1991 06 06 809 1.2− 0.5− 1998 03 29 704 (2.8+ 2.3+) 1999 07 13 704 0.1+ 0.8+
1991 06 08 809 1.2+ 0.4− 1998 03 29 704 0.3+ 0.1− 1999 07 13 704 0.1− 0.7+
1991 06 08 809 1.0+ 1.2− 1998 03 29 704 1.9− 1.1+ 1999 07 13 704 0.6− 1.1+
1991 06 08 809 0.6+ 0.3− 1998 03 29 704 0.2− 2.0− 1999 07 13 704 0.1− 0.5+
1998 03 20 704 0.6− 1.0+ 1998 04 01 704 0.7+ 1.4− 1999 07 13 704 0.5− 0.5+
1998 03 20 704 0.0 1.0+ 1998 04 01 704 1.9+ 0.0 1999 07 19 704 0.2− 0.0
1998 03 20 704 0.8− 0.9+ 1998 04 01 704 1.3− 0.4− 1999 07 19 704 0.2− 0.4+
1998 03 20 704 (0.1− 2.4+) 1998 04 01 704 0.3+ 1.5− 1999 07 19 704 0.0 0.5+
1998 03 20 704 1.4− 0.3+ 1998 04 19 704 0.8+ 0.7+

(11170)∗ 1998 FY34 = 1976 SL = 1986 VR = 1986 VA8 = 1999 LR24

Discovered 1998 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34910)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 233.23740 (2000.0) P Q
n 0.20483542 ω 186.02307 +0.72423939 −0.68942155
a 2.8501388 Ω 217.57257 +0.63355114 +0.67288009
e 0.0730404 i 1.24394 +0.27219525 +0.26819826
P 4.81 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1976 09 20 049 0.9+ 1.4− 1998 03 22 704 0.5+ 0.5− 1998 04 19 704 0.7+ 1.4+
1976 09 20 049 (7.5+ 1.8−)Y 1998 03 26 566 0.5− 0.7− 1998 04 19 704 0.3− 0.7−
1976 09 20 049 0.5+ 0.4− 1998 03 26 566 0.3− 0.8− 1998 04 19 704 0.2− 0.2+
1976 09 20 049 0.8+ 1.1− 1998 03 26 566 0.7− 0.6− 1998 04 19 704 0.8− 0.9−
1976 09 29 049 0.5+ 2.3− 1998 03 29 704 0.7− 0.7− 1999 06 09 704 0.1− 0.2+
1976 09 29 049 (1.5+ 15.5−) 1998 03 29 704 0.1− 0.1− 1999 06 09 704 0.2− 0.3+
1976 09 30 049 0.5− 0.3− 1998 03 29 704 0.3− 0.9− 1999 06 09 704 0.9+ 0.1−
1976 09 30 049(20.6− 19.4−) 1998 03 29 704 0.3− 0.4− 1999 06 09 704 1.4+ 0.4+
1986 11 03 046 1.4+ 1.8− 1998 03 29 704 0.1− 0.7− 1999 06 09 704 0.8+ 0.2−
1986 11 07 046 0.9− 1.7− 1998 04 01 704 0.6+ 1.3+ 1999 06 15 704 0.4− 0.4−
1986 11 07 046 0.3+ 0.3+ 1998 04 01 704 0.5+ 0.7− 1999 06 15 704 0.1+ 0.2−
1998 03 20 704 0.3+ 0.6− 1998 04 01 704 0.6+ 0.7+ 1999 06 15 704 0.2− 0.4−
1998 03 20 704 0.2− 0.1− 1998 04 01 704 0.1+ 0.9− 1999 06 15 704 0.2− 0.7−
1998 03 20 704 0.1− 0.5− 1998 04 01 704 0.4+ 0.1+ 1999 06 15 704 0.1+ 0.8−
1998 03 20 704 1.3+ 0.0 1998 04 18 704 0.0 0.1− 1999 07 14 704 0.4− 0.3+
1998 03 20 704 0.8+ 0.7− 1998 04 18 704 1.2− 0.3− 1999 07 14 704 0.6− 0.8−
1998 03 22 704 1.4− 0.8− 1998 04 18 704 1.2− 0.7− 1999 07 14 704 0.8− 0.3−
1998 03 22 704 0.4− 0.5+ 1998 04 18 704 0.3− 0.9+ 1999 07 14 704 0.2+ 0.3+
1998 03 22 704 0.2+ 0.4− 1998 04 18 704 (3.0− 1.6−) 1999 07 14 704 1.1− 0.2+
1998 03 22 704 0.2− 0.7− 1998 04 19 704 0.0 0.8+

(11171)∗ 1998 FB42 = 1982 RE2

Discovered 1998 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.



M.P.C. 35256 1999 JULY 28

Id. A. Gnädig (MPC 32483)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 351.33431 (2000.0) P Q
n 0.23020685 ω 138.32360 +0.82496393 +0.56404011
a 2.6366788 Ω 187.59865 −0.56322034 +0.81512847
e 0.2826276 i 15.78097 −0.04708902 +0.13200125
P 4.28 H 13.4 G 0.15 U 2
Residuals in seconds of arc
1982 08 20 675 0.3− 0.5+ 1998 03 26 566 0.1+ 0.2+ 1998 04 19 704 0.1+ 0.4+
1982 08 20 675 0.6+ 0.8+ 1998 03 28 704 0.4+ 0.7− 1998 04 19 704 0.5+ 0.9+
1982 09 14 675 0.4+ 1.7− 1998 03 28 704 0.4− 0.0 1999 05 20 704 0.7+ 1.7+
1982 09 14 675 0.6+ 1.4− 1998 03 28 704 0.3+ 1.1− 1999 05 20 704 1.3− 0.8−
1982 09 14 675 0.5− 1.8− 1998 03 28 704 0.7+ 0.5+ 1999 05 20 704 0.1+ 0.6+
1982 09 14 675 0.2− 0.5− 1998 03 28 704 0.4− 1.5− 1999 05 20 704 1.5− 1.1−
1995 09 27 071 1.0+ 0.4+ 1998 03 29 704 0.6+ 0.7− 1999 06 21 704 0.8+ 0.9−
1995 09 28 071 1.1− 0.1+ 1998 03 29 704 0.6− 0.1− 1999 06 21 704 (2.3+ 0.4−)
1998 02 26 566 0.4+ 0.5+ 1998 03 29 704 (2.1− 1.0−) 1999 06 21 704 1.7+ 0.7−
1998 02 26 566 0.6+ 0.5+ 1998 03 29 704 0.1− 0.6− 1999 06 21 704 0.9+ 0.4−
1998 02 26 566 0.2+ 0.3+ 1998 03 29 704 0.9+ 1.6− 1999 06 21 704 0.8+ 0.5+
1998 03 20 704 0.2+ 0.2+ 1998 04 01 704 1.0− 0.7− 1999 07 10 628 0.0 0.4+
1998 03 20 704 0.2+ 0.2− 1998 04 01 704 0.0 0.6− 1999 07 10 628 0.2+ 0.2+
1998 03 20 704 0.0 0.1− 1998 04 01 704 1.0− 0.5− 1999 07 11 145 0.3− 0.1+
1998 03 20 704 0.0 0.5− 1998 04 01 704 1.2− 0.1− 1999 07 11 145 0.1− 0.2+
1998 03 20 704 0.6+ 0.3− 1998 04 01 704 0.6− 0.2− 1999 07 11 145 0.1− 0.3+
1998 03 22 704 0.9− 0.3− 1998 04 18 704 0.7+ 0.5− 1999 07 11 145 0.0 0.1+
1998 03 22 704 0.8− 0.2+ 1998 04 18 704 0.0 1.3+ 1999 07 12 704 0.1− 0.6+
1998 03 22 704 0.5− 1.4− 1998 04 18 704 0.6+ 1.6+ 1999 07 12 704 (0.8− 3.6+)
1998 03 22 704 1.0− 0.5+ 1998 04 18 704 0.9+ 0.9− 1999 07 12 704 0.6− 0.2+
1998 03 22 704 1.2− 0.1− 1998 04 19 704 0.2+ 0.2+ 1999 07 12 704 0.5− 0.1+
1998 03 26 566 0.3− 0.1+ 1998 04 19 704 0.7+ 0.5+ 1999 07 12 704 0.9− 0.1+
1998 03 26 566 0.0 0.3− 1998 04 19 704 0.8+ 1.1+

(11172)∗ 1998 FT54 = 1991 RZ37

Discovered 1998 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Gnädig (MPC 34911), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 162.84279 (2000.0) P Q
n 0.21529827 ω 289.38535 −0.40555673 −0.91378231
a 2.7570355 Ω 184.73293 +0.90768511 −0.39963787
e 0.1640445 i 16.13247 +0.10784939 −0.07274242
P 4.58 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1982 11 07 413 0.0 0.3− 1998 03 20 704 0.5− 0.2+ 1998 03 28 704 0.4− 1.2−
1982 11 07 413 0.4− 0.5− 1998 03 20 704 0.6− 0.4− 1998 03 29 704 0.3+ 0.3−
1984 03 06 413 0.8+ 0.5− 1998 03 20 704 0.6− 0.2− 1998 03 29 704 1.7+ 0.7+
1984 03 06 413 0.1− 1.1− 1998 03 22 704 0.1− 0.4− 1998 03 29 704 0.2− 0.3−
1986 08 28 413 0.2− 0.4− 1998 03 22 704 0.4+ 0.2− 1998 03 29 704 0.8+ 0.6−
1986 08 28 413 0.7+ 0.1+ 1998 03 22 704 0.6− 0.3+ 1998 03 29 704 0.7+ 0.6+
1990 08 19 675 1.8− 0.3− 1998 03 22 704 0.0 0.3+ 1998 04 19 704 0.1+ 0.5+
1991 09 13 675 1.9− 1.2− 1998 03 22 704 0.3− 0.2+ 1998 04 19 704 0.1+ 0.4+
1991 09 13 675 0.4+ 0.4− 1998 03 24 704 0.3+ 0.6− 1998 04 19 704 0.5+ 0.4+
1991 09 15 675 (0.4+ 2.3−) 1998 03 24 704 0.1− 0.6− 1998 04 19 704 0.1+ 0.5+
1991 09 15 675 1.2+ 1.7− 1998 03 24 704 0.0 0.2− 1998 04 20 704 1.0− 0.3+
1992 11 28 675 0.1− 0.1− 1998 03 24 704 0.0 0.1− 1998 04 20 704 0.2+ 0.9+
1994 06 03 691 0.1− 0.0 1998 03 24 704 0.7+ 0.8− 1998 04 20 704 0.3− 0.6+
1994 06 03 691 0.1+ 0.1+ 1998 03 24 704 0.3− 0.2− 1998 04 20 704 0.2+ 0.5+
1994 06 03 691 0.2− 0.0 1998 03 24 704 0.6+ 0.6− 1998 04 20 704 1.2− 1.1+
1995 08 03 675 0.7− 0.2+ 1998 03 24 704 0.3− 0.1− 1999 06 14 704 0.1− 0.3+
1995 08 03 675 0.8+ 0.9+ 1998 03 24 704 0.3− 0.6− 1999 06 14 704 0.1− 0.9−
1996 10 09 327 0.2+ 0.4− 1998 03 24 704 1.0− 0.1+ 1999 06 14 704 0.4− 1.0−
1996 10 09 327 0.4+ 0.9− 1998 03 25 566 0.3+ 0.3− 1999 06 14 704 1.7+ 0.8−
1996 10 09 327 0.2+ 0.3− 1998 03 25 566 0.5+ 0.4− 1999 06 14 704 1.3+ 0.9−

1998 03 08 699 1.0− 1.7+ 1998 03 25 566 0.3+ 0.3− 1999 07 13 704 0.0 0.4−
1998 03 08 699 0.9− 0.0 1998 03 28 704 0.2+ 1.1− 1999 07 13 704 0.1+ 0.3−
1998 03 08 699 0.6+ 0.7+ 1998 03 28 704 0.4− 0.9− 1999 07 13 704 0.2− 0.5+
1998 03 20 704 0.0 0.4− 1998 03 28 704 0.5+ 0.6− 1999 07 13 704 0.1+ 0.5+
1998 03 20 704 0.9− 0.7− 1998 03 28 704 0.1+ 0.4− 1999 07 13 704 0.2− 0.5+

(11173)∗ 1998 FA59 = 1984 SY6

Discovered 1998 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 31571)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 323.08975 (2000.0) P Q
n 0.25763660 ω 281.76465 +0.99733532 +0.05980535
a 2.4460445 Ω 74.81730 −0.03762205 +0.91229295
e 0.1449381 i 2.48118 −0.06250470 +0.40514799
P 3.83 H 15.0 G 0.15 U 2
Residuals in seconds of arc
1984 09 28 809 0.6+ 0.4− 1998 03 22 704 0.4− 1.3− 1998 04 19 704 0.2+ 1.8+
1984 09 28 809 0.7+ 0.9− 1998 03 22 704 0.7− 0.8− 1998 04 19 704 (1.2+ 2.2+)
1984 09 28 809 0.8+ 0.9− 1998 03 22 704 (6.3− 1.5+) 1998 04 19 704 0.8− 0.8+
1984 09 29 809 0.4− 0.3+ 1998 03 25 691 0.5+ 0.1− 1998 04 20 704 0.4− 1.6+
1984 09 29 809 0.2− 0.3+ 1998 03 25 691 0.4+ 0.0 1998 04 20 704 0.6− 0.2+
1984 09 29 809 0.0 0.2+ 1998 03 25 691 0.5+ 0.6− 1998 04 20 704 (0.6− 2.7+)
1984 09 30 809 0.4− 0.0 1998 03 26 566 (1.3+ 2.1−) 1998 04 20 704 0.4− 1.0−
1984 09 30 809 0.2− 0.2− 1998 03 26 566 0.6+ 1.2− 1998 04 20 704 0.6− 1.0−
1984 09 30 809 0.1− 0.0 1998 03 26 566 0.9+ 1.7− 1999 06 18 691 0.3− 0.9+
1996 10 14 327 0.5− 0.3+ 1998 03 28 704 0.7+ 0.1− 1999 06 18 691 0.0 0.4+
1996 10 14 327 0.3+ 0.2+ 1998 03 28 704 1.0+ 1.9+ 1999 06 18 691 0.5− 0.3+
1996 10 14 327 0.2+ 0.1+ 1998 03 28 704 0.5+ 0.2− 1999 07 14 704 0.2− 0.4+
1998 01 31 910 0.9− 1.0+ 1998 03 28 704 0.9− 0.1− 1999 07 14 704 0.0 0.1+
1998 01 31 910 0.6− 0.8+ 1998 03 29 704 0.2− 0.7− 1999 07 14 704 0.5− 0.5+
1998 01 31 910 0.3+ 0.2+ 1998 03 29 704 0.9+ 1.0− 1999 07 14 704 0.1− 0.4+
1998 03 20 704 0.2+ 0.5− 1998 03 29 704 0.1− 0.1− 1999 07 14 704 0.0 0.6+
1998 03 20 704 0.0 0.1− 1998 03 29 704 0.6+ 0.1+ 1999 07 16 704 0.6+ 0.3−
1998 03 20 704 (2.1+ 0.1+) 1998 03 29 704 0.1− 0.3+ 1999 07 16 704 0.4− 0.4−
1998 03 20 704 0.4+ 0.3+ 1998 04 04 691 0.9− 0.6− 1999 07 16 704 0.5+ 1.0−
1998 03 20 704 (6.0− 1.6−) 1998 04 04 691 0.9− 0.1− 1999 07 16 704 0.6+ 1.4−
1998 03 22 704 0.6− 0.2− 1998 04 04 691 0.7− 0.4−
1998 03 22 704 0.8+ 0.4+ 1998 04 19 704 0.5+ 1.1+

(11174)∗ 1998 FR67 = 1976 UQ12 = 1976 WL
Discovered 1998 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. A. Gnädig (MPC 34912), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 85.81735 (2000.0) P Q
n 0.29955627 ω 178.74628 −0.07390682 +0.99583672
a 2.2121629 Ω 87.01352 −0.91543728 −0.04652045
e 0.0935293 i 3.06277 −0.39561645 −0.07839051
P 3.29 H 15.1 G 0.15 U 2
Residuals in seconds of arc
1976 10 22 381 0.3+ 0.5− 1998 03 22 704 (2.9− 0.3+) 1998 04 22 704 0.2− 0.3−
1976 10 22 381 0.9+ 1.2− 1998 03 22 704 0.7− 0.8+ 1998 04 22 704 0.3+ 0.6−
1976 11 18 381 0.7+ 1.5− 1998 03 22 704 (2.2− 0.8+) 1998 04 22 704 0.5+ 0.5+
1976 11 18 381 0.2− 1.4− 1998 03 25 704 0.4− 0.1− 1998 04 22 704 0.3+ 0.6+
1989 11 01 413 1.2− 0.3− 1998 03 25 704 0.6− 0.4− 1998 04 28 699 0.1+ 0.3−
1989 11 22 413 1.2+ 0.7+ 1998 03 25 704 0.0 0.1− 1998 04 28 699 0.3− 0.1−
1989 11 22 413 0.1+ 0.2+ 1998 03 25 704 0.3+ 0.0 1998 04 28 699 0.2− 0.2−
1997 02 07 691 0.2− 0.2+ 1998 03 25 704 0.2− 0.3− 1998 04 28 691 0.2− 0.5−
1997 02 07 691 0.3− 0.4+ 1998 04 18 691 0.2− 0.2+ 1998 04 28 691 0.1− 0.5−
1997 02 07 691 0.0 0.6+ 1998 04 18 691 0.2− 0.3− 1998 04 28 691 0.1− 0.5−
1998 03 20 704 0.3− 0.4− 1998 04 18 691 0.2− 0.1− 1998 04 30 699 0.4+ 0.5−
1998 03 20 704 0.2− 0.4− 1998 04 20 704 0.3+ 0.1− 1998 04 30 699 0.3− 0.1−
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1998 03 20 704 0.8− 0.6+ 1998 04 20 704 1.1+ 0.1− 1998 04 30 699 0.4+ 0.1−
1998 03 20 704 0.2+ 0.9+ 1998 04 20 704 0.9+ 0.4− 1998 05 01 699 0.5+ 0.4+
1998 03 20 704 1.7− 0.7+ 1998 04 20 704 1.1+ 1.6− 1998 05 01 699 0.0 0.3−
1998 03 22 704 0.0 0.9+ 1998 04 20 704 0.1− 0.4− 1998 05 01 699 0.1− 0.8−
1998 03 22 704 1.0− 0.0 1998 04 22 704 0.3+ 0.3+

(11175)∗ 1998 FY67 = 1989 EY7 = 1994 XF4

Discovered 1998 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 31757)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 1.38371 (2000.0) P Q
n 0.12487192 ω 85.50959 −0.06120904 +0.99812148
a 3.9642361 Ω 180.99277 −0.96551958 −0.05987989
e 0.1011278 i 8.76468 −0.25303241 −0.01295823
P 7.89 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1989 03 02 809 0.3+ 0.2+ 1998 03 22 704 1.7+ 1.5− 1998 04 22 704 0.5+ 1.2−
1989 03 02 809 0.8− 0.6+ 1998 03 25 704 1.1+ 0.5+ 1998 04 22 704 0.7+ 0.2−
1989 03 02 809 0.5+ 0.4+ 1998 03 25 704 1.5+ 0.1− 1998 04 22 704 (0.9+ 2.0+)
1993 09 18 691 0.5+ 0.2− 1998 03 25 704 0.7− 0.8+ 1998 04 22 704 0.7+ 1.2+
1993 09 18 691 0.1+ 0.1− 1998 03 25 704 (3.3− 0.9−) 1998 04 22 704 0.8− 0.6+
1993 09 18 691 0.0 0.2+ 1998 03 28 704 1.4+ 1.2− 1999 06 09 704 0.3− 1.0−
1994 12 04 691 0.2− 0.0 1998 03 28 704 0.3+ 1.1− 1999 06 09 704 0.6− 1.2+
1994 12 04 691 0.2− 0.0 1998 03 28 704 1.5− 0.5+ 1999 06 09 704 0.5+ 0.7+
1994 12 04 691 0.1− 0.2+ 1998 03 28 704 0.5+ 0.8− 1999 06 09 704 0.2− 0.7+
1994 12 10 691 0.5− 0.2− 1998 03 28 704 0.8− 1.3+ 1999 06 14 704 0.1− 0.5+
1994 12 10 691 0.3− 0.4+ 1998 03 29 704 0.7− 0.4− 1999 06 14 704 0.1− 0.4−
1994 12 10 691 0.7+ 0.4+ 1998 03 29 704 1.1− 0.1− 1999 06 14 704 0.3− 0.2−
1998 03 20 704 1.5− 0.7− 1998 03 29 704 1.4− 0.8+ 1999 06 14 704 0.1− 0.4−
1998 03 20 704 0.6+ 0.5+ 1998 03 29 704 0.1− 0.4+ 1999 07 13 704 0.2+ 0.4−
1998 03 20 704 1.9+ 0.0 1998 03 29 704 0.9− 0.6+ 1999 07 13 704 0.0 0.4+
1998 03 20 704 0.4− 1.1− 1998 04 20 704 0.2− 0.5+ 1999 07 13 704 0.2− 0.3+
1998 03 20 704 1.3− 0.6− 1998 04 20 704 1.2+ 0.7− 1999 07 13 704 0.6+ 0.0
1998 03 22 704 (2.4− 0.8+) 1998 04 20 704 0.8+ 0.1+ 1999 07 13 704 0.1+ 0.0
1998 03 22 704 1.0+ 0.0 1998 04 20 704 1.1− 1.4+
1998 03 22 704 0.8− 1.2− 1998 04 20 704 0.1− 0.3+

(11176)∗ 1998 FD68 = 1996 XO31

Discovered 1998 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 31999)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 67.14701 (2000.0) P Q
n 0.18934449 ω 111.42920 −0.69678316 +0.71716499
a 3.0035459 Ω 114.39448 −0.66324500 −0.63731268
e 0.0754218 i 0.81453 −0.27312872 −0.28196973
P 5.21 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1992 02 01 691 0.2+ 0.2− 1998 03 22 704 0.7− 1.1+ 1998 04 20 704 1.1+ 1.8+
1992 02 01 691 0.2+ 0.4− 1998 03 22 704 0.5+ 0.9+ 1998 04 20 704 0.1+ 0.6+
1992 02 01 691 0.9− 0.6− 1998 03 22 704 (6.6− 0.4+) 1998 04 22 704 1.3+ 0.2+
1995 09 27 691 0.1− 0.1+ 1998 03 25 704 1.0− 0.1+ 1998 04 22 704 0.2+ 0.6+
1995 09 27 691 0.5+ 0.1+ 1998 03 25 704 0.1− 0.2− 1998 04 22 704 1.0− 1.2+
1995 09 27 691 (2.2+ 0.4+) 1998 03 25 704 0.2− 0.9− 1998 04 22 704 0.8+ 1.7+
1996 12 08 327 0.4+ 0.8+ 1998 03 25 704 (2.1+ 0.2−) 1998 04 22 704 (1.7+ 2.1+)
1996 12 08 327 0.1− 0.8− 1998 03 28 704 0.2− 0.0 1998 04 24 699 0.2+ 0.1+
1996 12 08 327 0.5− 0.6− 1998 03 28 704 1.6− 0.3− 1998 04 24 699 1.1+ 0.8−
1996 12 18 327 0.9− 0.2+ 1998 03 28 704 0.2+ 0.8− 1998 04 24 699 0.7+ 0.8+
1996 12 18 327 0.5+ 0.5+ 1998 03 28 704 (0.4− 2.1−) 1999 06 15 691 0.3− 0.5+
1996 12 18 327 0.3+ 0.3+ 1998 03 28 704 0.2− 1.6− 1999 06 15 691 0.0 0.1+
1998 03 20 704 0.0 1.3− 1998 03 29 704 0.9− 0.4+ 1999 07 14 704 0.1+ 0.2−
1998 03 20 704 0.3+ 0.4− 1998 03 29 704 0.2− 0.1+ 1999 07 14 704 0.8− 1.1+

1998 03 20 704 0.5+ 0.0 1998 03 29 704 0.1+ 0.7− 1999 07 14 704 0.3− 0.5−
1998 03 20 704 0.4+ 0.0 1998 03 29 704 0.6− 0.6+ 1999 07 14 704 0.2+ 1.0+
1998 03 20 704 (5.4− 1.6+) 1998 03 29 704 0.6− 1.5− 1999 07 16 704 0.2− 1.7−
1998 03 22 704 1.5− 0.1+ 1998 04 20 704 1.5+ 1.9− 1999 07 16 704 0.7+ 1.4−
1998 03 22 704 (1.2+ 2.5−) 1998 04 20 704 (2.2+ 1.5−) 1999 07 16 704 0.6+ 0.4−
(11177)∗ 1998 FH77 = 1992 CX4 = 1992 CT5 = 1994 NX

Discovered 1998 Mar. 24 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 32001)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 205.77655 (2000.0) P Q
n 0.18471674 ω 298.71709 +0.20140105 −0.97171761
a 3.0535044 Ω 139.06287 +0.95148016 +0.16418448
e 0.0398064 i 10.84634 +0.23264377 +0.16973021
P 5.34 H 13.1 G 0.15 U 2
Residuals in seconds of arc
1992 02 04 372 (1.2− 2.1+) 1998 03 24 704 0.3− 0.7+ 1998 05 16 704 1.4+ 0.3−
1992 02 04 372 (1.7+ 3.7+) 1998 03 24 704 0.1− 0.9+ 1998 05 16 704 (1.2− 3.8+)
1992 02 13 372 0.1+ 0.8− 1998 03 24 704 0.1− 0.0 1998 05 16 704 0.3− 0.0
1992 02 13 372 0.6− 0.7+ 1998 03 24 704 0.8− 0.1+ 1998 05 16 704 0.4− 0.3−
1992 02 29 033 0.1+ 1.2+ 1998 03 24 704 0.1+ 0.1− 1998 05 16 704 (2.3− 1.3+)
1992 02 29 033 0.8+ 0.6+ 1998 03 25 704 0.9+ 0.1+ 1999 06 14 704 0.6− 0.5+
1992 03 01 033 0.2− 1.1+ 1998 03 25 704 0.0 0.4+ 1999 06 14 704 0.4− 0.2+
1994 07 08 010 (2.9+ 1.9+) 1998 03 25 704 0.0 0.4+ 1999 06 14 704 0.0 0.6+
1994 07 08 010 1.2+ 1.0+ 1998 03 25 704 0.1+ 1.5+ 1999 06 14 704 0.5− 0.7+
1994 07 08 010 0.6+ 1.2+ 1998 03 25 704 1.1− 0.6+ 1999 06 14 704 0.0 0.6+
1994 07 10 675 0.7− 0.3+ 1998 04 24 704 1.1+ 0.0 1999 07 13 704 0.4+ 0.3−
1994 07 10 675 1.1− 0.6+ 1998 04 24 704 1.3+ 0.5+ 1999 07 13 704 0.1− 0.4−
1994 07 14 010 (2.1+ 3.3+) 1998 04 24 704 0.6+ 0.2+ 1999 07 13 704 0.3+ 0.2−
1994 07 14 010 (1.9+ 3.4+) 1998 04 24 704 1.6+ 1.0− 1999 07 13 704 0.2+ 0.1−
1994 07 14 010 (2.3+ 3.0+) 1998 04 24 704 0.2− 0.0 1999 07 13 704 0.4+ 0.2+
1994 07 14 596 1.2+ 1.0+ 1998 05 01 566 1.1− 0.7− 1999 07 19 704 0.2+ 0.4−
1994 07 14 596 0.2+ 0.7− 1998 05 01 566 0.9− 1.4− 1999 07 19 704 0.0 0.2−
1994 07 14 596 1.2− 1.4− 1998 05 01 566 0.8− 0.9− 1999 07 19 704 0.3− 0.4−
1994 07 16 596 (4.4− 3.7+) 1998 05 02 566 0.6− 1.3− 1999 07 19 704 0.3+ 0.0
1994 07 16 596 (3.6− 0.0 ) 1998 05 02 566 0.4− 1.0− 1999 07 19 704 0.3− 0.2−
1994 07 16 596 (2.3− 1.6−) 1998 05 02 566 0.2− 0.7−
(11178)∗ 1998 FR101 = 1990 TS5 = 1995 UO38

Discovered 1998 Mar. 31 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Doppler (MPC 32686), G. V. Williams (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 31.38798 (2000.0) P Q
n 0.21348115 ω 69.08847 +0.06718531 +0.99369864
a 2.7726584 Ω 205.27537 −0.97559759 +0.04658913
e 0.1421774 i 12.12970 −0.20903462 +0.10194344
P 4.62 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1990 10 09 413 0.0 0.4− 1998 04 01 704 0.6+ 0.5− 1999 07 09 653 1.4+ 0.8−
1990 10 11 413 0.3+ 0.1− 1998 04 01 704 0.7+ 0.8− 1999 07 09 653 0.1+ 0.4−
1995 10 22 691 0.2− 0.5− 1998 04 01 704 0.2+ 0.5− 1999 07 10 653 0.4− 0.6−
1995 10 22 691 0.0 0.4− 1998 04 18 704 0.5− 0.8− 1999 07 12 704 0.3+ 0.1−
1995 10 22 691 0.0 0.4− 1998 04 18 704 0.7− 0.5+ 1999 07 12 704 1.6+ 0.2−
1995 10 27 691 0.2+ 0.3− 1998 04 18 704 1.0− 0.8− 1999 07 12 704 1.1− 0.1−
1995 10 27 691 0.1− 0.2− 1998 04 18 704 0.8− 1.1− 1999 07 12 704 0.5+ 0.1+
1995 10 27 691 0.1+ 0.2− 1998 04 19 704 0.2+ 0.5− 1999 07 12 704 0.8+ 0.4+
1998 03 31 704 0.3+ 0.2+ 1998 04 19 704 0.6− 0.9+ 1999 07 22 704 0.1− 0.9+
1998 03 31 704 0.5+ 0.6+ 1998 04 19 704 0.6− 0.0 1999 07 22 704 0.3− 0.7+
1998 03 31 704 1.1+ 0.6+ 1998 04 19 704 1.2− 0.5− 1999 07 22 704 0.6− 0.7+
1998 03 31 704 0.7+ 0.5+ 1998 04 19 704 (2.4− 0.6+) 1999 07 22 704 0.3− 0.8+
1998 03 31 704 0.9+ 1.1+ 1999 05 20 704 0.4− 1.0− 1999 07 22 704 0.7− 0.5+
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1998 04 01 704 0.4− 0.6− 1999 05 20 704 2.0− 1.6−
1998 04 01 704 0.0 0.0 1999 05 20 704 0.9+ 0.2−
(11179)∗ 1998 FB109 = 1979 QM4 = 1979 QB5

Discovered 1998 Mar. 31 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 31767)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 197.49194 (2000.0) P Q
n 0.24224812 ω 133.57136 −0.25718558 −0.96527108
a 2.5485653 Ω 331.23751 +0.85685439 −0.20581919
e 0.0826627 i 5.47447 +0.44682898 −0.16090436
P 4.07 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1979 08 23 809 0.5− 0.3− 1998 04 01 704 0.4− 0.0 1998 04 20 704 0.8− 1.0+
1979 08 23 809 0.6− 0.1+ 1998 04 01 704 0.2+ 0.1− 1998 05 02 699 0.1+ 0.4−
1979 08 26 809 1.1+ 0.2+ 1998 04 01 704 0.1− 0.7+ 1998 05 02 699 0.8+ 0.3+
1996 12 13 691 0.2− 0.6+ 1998 04 01 704 0.5+ 0.4+ 1998 05 02 699 0.5+ 0.2−
1996 12 13 691 0.2− 0.6+ 1998 04 04 699 1.0+ 0.5− 1998 05 11 566 0.4+ 0.2+
1996 12 13 691 0.1− 0.2+ 1998 04 04 699 0.8+ 0.2− 1998 05 11 566 0.2− 0.2−
1998 02 27 566 0.9− 0.4− 1998 04 04 699 0.3+ 0.1+ 1998 05 11 566 0.4− 0.4−
1998 02 27 566 0.7− 0.6− 1998 04 18 704 0.6+ 0.2+ 1999 06 11 703 1.3− 1.1−
1998 02 27 566 1.1− 0.2− 1998 04 18 704 0.6+ 0.8+ 1999 06 11 703 0.1− 1.1−
1998 03 20 704 0.3− 0.5− 1998 04 18 704 0.4− 0.4+ 1999 06 11 703 (2.2+ 0.1−)
1998 03 20 704 0.4− 0.6− 1998 04 18 704 0.2− 0.2− 1999 06 11 703 (3.4+ 0.9−)
1998 03 20 704 0.9+ 0.8− 1998 04 19 704 0.2− 0.1+ 1999 07 14 704 0.4+ 0.6+
1998 03 20 704 (2.4− 0.2+) 1998 04 19 704 0.1− 0.1− 1999 07 14 704 0.5+ 0.1+
1998 03 20 704 1.1− 0.3− 1998 04 19 704 0.2− 0.2+ 1999 07 14 704 0.3+ 0.1−
1998 03 31 704 0.2+ 0.1− 1998 04 19 704 0.1+ 0.0 1999 07 14 704 0.3+ 0.8+
1998 03 31 704 0.3− 0.2+ 1998 04 19 704 0.0 0.0 1999 07 16 704 0.6+ 0.1−
1998 03 31 704 0.1+ 0.2− 1998 04 20 704 0.6+ 0.3− 1999 07 16 704 0.5− 0.2+
1998 03 31 704 0.0 0.3+ 1998 04 20 704 0.3− 0.8+ 1999 07 16 704 0.1+ 0.6+
1998 03 31 704 0.0 0.1− 1998 04 20 704 0.0 0.4+ 1999 07 16 704 0.4− 0.0
1998 04 01 704 0.7+ 0.0 1998 04 20 704 0.1− 1.3+ 1999 07 16 704 0.0 0.3+

(11180)∗ 1998 FU117 = 1986 RV15 = 2212 T-3
Discovered 1998 Mar. 31 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 32004)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 307.58909 (2000.0) P Q
n 0.21835257 ω 34.47067 +0.98422066 −0.17363625
a 2.7312650 Ω 335.46154 +0.13819421 +0.87451810
e 0.0821630 i 4.70435 +0.11050812 +0.45284494
P 4.51 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1977 10 11 675 0.7+ 0.2+ 1998 03 25 910 0.3+ 0.2+ 1998 04 28 566 1.1− 0.0
1977 10 11 675 0.4− 0.6+ 1998 03 31 704 0.7+ 0.5− 1998 04 28 566 1.0− 0.2+
1977 10 12 675 0.2− 0.2− 1998 03 31 704 1.1+ 1.7+ 1999 06 23 703 0.1+ 1.6−
1977 10 12 675 2.3− 0.1− 1998 03 31 704 1.0+ 1.5+ 1999 06 23 703 1.0+ 0.3−
1977 10 16 675 0.8− 1.5− 1998 03 31 704 0.6− 0.3+ 1999 06 23 703 0.2− 0.4+
1977 10 16 675 0.5− 1.1− 1998 04 01 704 0.3+ 0.1+ 1999 06 23 703 0.7− 1.8+
1977 10 17 675 0.9+ 0.8+ 1998 04 01 704 0.3+ 0.6+ 1999 07 14 704 0.4− 0.3−
1977 10 17 675 0.1+ 0.4+ 1998 04 01 704 0.1+ 0.3− 1999 07 14 704 1.0+ 0.3+
1977 10 21 675 2.0+ 1.1− 1998 04 01 704 0.1− 1.8+ 1999 07 14 704 1.0− 0.5−
1977 10 21 675 (3.4+ 0.6−) 1998 04 21 704 0.3+ 0.1+ 1999 07 14 704 0.1− 0.5+
1977 10 22 675 0.1+ 2.3+ 1998 04 21 704 0.5− 0.0 1999 07 14 704 0.1+ 0.4−
1977 10 22 675 0.3− 2.1+ 1998 04 21 704 0.2+ 1.3− 1999 07 16 704 0.1− 0.5+
1986 09 12 095 0.3+ 2.1− 1998 04 21 704 0.2− 1.0− 1999 07 16 704 0.1− 0.2+
1995 08 28 691 0.2− 0.1+ 1998 04 21 704 (0.1− 3.6−) 1999 07 16 704 0.0 0.6+
1995 08 28 691 0.2− 0.3+ 1998 04 22 704 0.1− 0.0 1999 07 17 428 0.2+ 0.1+
1997 01 13 566 0.0 0.2+ 1998 04 22 704 0.4+ 0.1+ 1999 07 17 428 0.5+ 0.1+
1997 01 13 566 0.3+ 0.3+ 1998 04 22 704 0.6+ 1.6− 1999 07 18 428 0.1− 0.1+

1997 01 13 566 0.4+ 0.6+ 1998 04 22 704 1.1− 0.7− 1999 07 18 428 0.3− 0.5+
1998 03 25 910 0.3+ 0.3+ 1998 04 22 704 (2.4− 0.8−)
1998 03 25 910 0.2+ 0.1+ 1998 04 28 566 0.9− 0.1+

(11181)∗ 1998 FG118 = 1971 DC1 = 1979 WS4

Discovered 1998 Mar. 31 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 31768, MPC 34914)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 113.45460 (2000.0) P Q
n 0.18598806 ω 240.52281 −0.99712484 −0.04389729
a 3.0395736 Ω 296.90082 +0.06609372 −0.90250719
e 0.0545918 i 3.97154 −0.03706303 −0.42843178
P 5.30 H 12.7 G 0.15 U 2
Residuals in seconds of arc
1971 02 18 095 (2.0− 6.6+) 1998 04 20 704 0.2+ 0.7− 1999 06 10 428 0.9− 0.3−
1971 02 23 095 1.0+ 2.0+ 1998 04 20 704 0.4+ 0.7− 1999 06 11 428 1.2− 0.9−
1979 11 17 095 0.1− 0.1+ 1998 04 20 704 0.3+ 0.8− 1999 06 11 428 (2.2− 0.7+)
1998 03 25 704 0.5+ 0.0 1998 04 20 704 0.6− 0.2− 1999 06 13 428 0.0 0.5−
1998 03 25 699 0.0 0.5+ 1998 04 20 704 0.3− 0.5− 1999 06 13 428 0.3− 0.3+
1998 03 25 699 0.2− 0.4+ 1998 04 21 704 0.5+ 0.4− 1999 06 15 704 0.1− 1.0−
1998 03 25 704 0.2− 0.9+ 1998 04 21 704 1.3+ 0.9− 1999 06 15 704 0.6− 1.1−
1998 03 25 699 0.2+ 0.5+ 1998 04 21 704 0.6− 1.1− 1999 06 15 704 0.3+ 0.5−
1998 03 25 704 1.1− 0.5+ 1998 04 21 704 0.1− 0.3+ 1999 06 15 704 0.0 0.6−
1998 03 25 704 0.5+ 0.2− 1998 04 21 704 0.7+ 0.3− 1999 06 15 704 0.1+ 0.9−
1998 03 25 704 1.0− 0.6+ 1998 04 22 704 1.1+ 0.7− 1999 07 14 704 0.6+ 0.3+
1998 03 31 704 0.5+ 0.3+ 1998 04 22 704 0.8+ 1.2− 1999 07 14 704 0.1+ 0.8+
1998 03 31 704 0.1+ 0.6+ 1998 04 22 704 0.1+ 0.9− 1999 07 14 704 0.3+ 1.1+
1998 03 31 704 0.7− 0.1− 1998 04 22 704 0.0 0.7− 1999 07 14 704 0.3+ 0.7+
1998 03 31 704 0.2− 0.0 1998 04 22 704 0.1+ 0.8− 1999 07 14 704 0.2+ 0.8+
1998 03 31 704 1.1− 1.3+ 1998 05 16 704 0.3− 1.2− 1999 07 16 704 0.5+ 0.1+
1998 04 01 704 0.4− 0.1+ 1998 05 16 704 0.5+ 0.1+ 1999 07 16 704 0.8+ 0.8+
1998 04 01 704 0.9− 0.1+ 1998 05 16 704 (3.0− 2.4−) 1999 07 16 704 0.0 0.8+
1998 04 01 704 0.1+ 0.0 1998 05 16 704 1.2+ 1.7+ 1999 07 16 704 0.4+ 0.7+
1998 04 01 704 0.1− 1.0+ 1998 05 16 704 1.2− 0.4+ 1999 07 16 704 0.2− 0.8+
1998 04 01 704 0.4− 1.3+ 1999 06 10 428 0.9− 0.2+

(11182)∗ 1998 GM6 = 1980 FO11 = 1984 AE1

Discovered 1998 Apr. 2 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 32007)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 173.98288 (2000.0) P Q
n 0.22078819 ω 24.37363 −0.58227281 −0.78561769
a 2.7111414 Ω 101.89766 +0.70640666 −0.61626856
e 0.0057595 i 12.34451 +0.40242765 −0.05493559
P 4.46 H 13.4 G 0.15 U 2
Residuals in seconds of arc
1980 03 16 095 1.0+ 0.5− 1998 04 24 704 0.0 0.3+ 1998 05 29 704 0.0 1.1−
1984 01 08 688 0.2+ 1.5− 1998 04 24 704 0.2− 0.4+ 1999 06 11 703 0.1− 0.1−
1984 01 08 688 1.5− 2.3− 1998 04 24 704 (2.9− 3.9+) 1999 06 11 703 0.7− 0.5−
1994 06 10 691 0.5− 0.1+ 1998 04 24 704 1.4− 0.0 1999 06 11 703 0.1− 0.9−
1994 06 10 691 0.7− 0.3+ 1998 04 25 566 0.4− 0.6− 1999 06 11 703 0.4− 1.3−
1994 06 10 691 0.6− 0.4+ 1998 04 25 566 0.1− 0.3− 1999 06 21 699 0.7+ 0.0
1998 02 27 566 0.0 0.1+ 1998 04 25 566 0.1− 0.3− 1999 06 21 699 0.0 0.6−
1998 02 27 566 0.0 0.4+ 1998 05 03 566 1.0− 1.9+ 1999 06 21 699 0.3− 0.0
1998 02 27 566 0.3− 0.4+ 1998 05 03 566 1.3− 1.1+ 1999 07 14 704 0.1+ 0.1+
1998 04 02 704 0.6+ 0.0 1998 05 03 566 0.5− 0.8+ 1999 07 14 704 0.3+ 0.6+
1998 04 02 704 1.4+ 0.1− 1998 05 16 704 0.9+ 0.6− 1999 07 14 704 0.1− 0.5−
1998 04 02 704 0.5+ 0.8− 1998 05 16 704 0.1− 1.4− 1999 07 14 704 0.7+ 0.4+
1998 04 03 704 0.2+ 0.4− 1998 05 16 704 1.5+ 0.4− 1999 07 16 704 0.1− 0.2+
1998 04 03 704 0.1+ 0.6− 1998 05 16 704 0.8+ 0.1+ 1999 07 16 704 0.2+ 0.3−
1998 04 03 704 0.7+ 0.6+ 1998 05 16 704 (2.2− 0.2−) 1999 07 16 704 0.2− 0.0
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1998 04 03 704 1.0+ 1.2+ 1998 05 29 704 0.7− 0.6− 1999 07 16 704 0.7+ 0.3−
1998 04 03 704 (5.4− 2.5−) 1998 05 29 704 (2.1− 0.1+) 1999 07 16 704 0.1+ 0.3−
1998 04 24 704 0.9− 0.8+ 1998 05 29 704 0.5+ 0.5−
(11183)∗ 1998 GB7 = 1986 LK1 = 1993 BE15

Discovered 1998 Apr. 2 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 32263)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 335.86464 (2000.0) P Q
n 0.23228902 ω 233.16701 +0.90060860 +0.35398045
a 2.6208988 Ω 104.86722 −0.26664024 +0.90821249
e 0.0977390 i 15.12522 −0.34323045 +0.22326646
P 4.24 H 12.7 G 0.15 U 1
Residuals in seconds of arc
1986 05 31 809 0.7− 0.2− 1998 04 24 704 0.2− 0.6− 1998 06 22 699 0.2− 0.3+
1986 06 03 809 0.5− 1.0+ 1998 04 24 704 0.7− 0.4− 1999 05 21 704 0.6− 0.9+
1986 06 03 809 0.7+ 0.4+ 1998 04 24 704 0.4− 0.7+ 1999 05 21 704 1.0− 0.9−
1986 06 04 809 1.0+ 0.6− 1998 04 24 704 0.1− 0.0 1999 05 21 704 0.6− 2.0+
1986 06 07 809 0.1+ 1.2− 1998 04 24 704 0.5− 0.4− 1999 05 21 704 0.8− 0.4+
1986 06 07 809 0.2− 1.1+ 1998 05 16 704 1.8− 0.1− 1999 06 23 703 0.1+ 0.3−
1986 06 08 809 (4.2− 2.3−) 1998 05 16 704 0.3+ 0.2+ 1999 06 23 703 0.0 0.4+
1993 01 18 400 1.8+ 0.2− 1998 05 16 704 0.2+ 0.3− 1999 06 23 703 0.4− 0.1−
1993 01 18 400 0.3+ 0.3− 1998 05 16 704 0.4+ 1.8− 1999 06 23 703 0.4− 0.8+
1993 01 22 399 0.6− 0.5+ 1998 05 29 704 0.1+ 0.7+ 1999 07 14 704 0.2+ 0.3−
1993 01 22 399 2.0− 1.0− 1998 05 29 704 (2.4+ 0.2−) 1999 07 14 704 0.6+ 0.4−
1998 04 02 704 0.5− 0.2+ 1998 05 29 704 0.4+ 1.1− 1999 07 14 704 0.9+ 0.3−
1998 04 02 704 0.8+ 0.1+ 1998 05 29 704 0.3+ 0.7+ 1999 07 14 704 0.3+ 0.8−
1998 04 02 704 0.1− 0.3− 1998 05 29 704 1.3+ 0.4− 1999 07 14 704 0.4+ 0.7−
1998 04 03 704 0.1+ 0.5− 1998 06 21 699 0.7+ 0.2+ 1999 07 16 704 0.2+ 0.6−
1998 04 03 704 0.1+ 0.2+ 1998 06 21 699 0.9+ 0.0 1999 07 16 704 0.1− 0.6−
1998 04 03 704 0.5+ 0.0 1998 06 21 699 0.6− 1.4+ 1999 07 16 704 0.2+ 0.5−
1998 04 03 704 0.0 0.5− 1998 06 22 699 0.1+ 1.0+ 1999 07 16 704 0.2− 0.4−
1998 04 03 704 0.2− 0.4− 1998 06 22 699 0.5− 0.8+

(11184)∗ 1998 HJ9 = 1997 HW5 = 4361 T-1
Discovered 1998 Apr. 18 by Spacewatch at Kitt Peak.

Id. G. V. Williams (MPC 32007)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 308.01068 (2000.0) P Q
n 0.18723405 ω 207.34363 +0.96563613 −0.25526636
a 3.0260737 Ω 167.15986 +0.25988445 +0.94647464
e 0.1613411 i 12.69721 +0.00263418 +0.19754708
P 5.26 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1971 03 24 675 (9.1+ 4.5−) 1998 04 23 704 0.6− 1.4+ 1999 06 26 699 0.6+ 0.5+
1971 03 26 675 0.9+ 0.0 1998 04 23 704 (2.7− 0.5−) 1999 06 26 699 0.6− 1.9+
1971 03 26 675 0.1+ 0.5− 1998 04 24 704 0.2− 0.4+ 1999 07 08 649 0.1+ 0.3−
1971 03 27 675 (0.2+ 4.2−) 1998 04 24 704 0.1+ 0.4− 1999 07 08 649 0.3+ 0.0
1971 04 02 675 1.1− 0.1+ 1998 04 24 704 0.1+ 0.9+ 1999 07 08 649 0.4+ 0.1−
1997 04 28 704 1.1− 0.4+ 1998 04 25 691 0.7− 0.5− 1999 07 13 704 0.1− 0.2+
1997 04 28 704 0.2− 0.2+ 1998 04 25 691 0.8− 0.0 1999 07 13 704 0.0 0.2+
1997 04 28 704 1.3− 0.0 1998 04 25 691 1.0− 0.1+ 1999 07 13 704 0.1+ 0.1−
1997 04 28 704 1.6− 0.4− 1998 05 23 704 0.2+ 1.1− 1999 07 13 704 0.2− 0.0
1997 04 29 704 1.0+ 0.0 1998 05 23 704 0.1+ 1.1− 1999 07 13 704 0.1− 0.3+
1997 04 29 704 1.1+ 1.4+ 1998 05 23 704 0.6+ 0.9− 1999 07 14 649 0.2− 0.7+
1997 04 29 704 1.4+ 0.8+ 1998 05 23 704 1.3+ 0.4− 1999 07 14 649 0.6− 0.3+
1997 04 29 704 1.0+ 0.1+ 1998 05 23 704 1.6− 0.0 1999 07 18 649 0.2+ 0.1+
1997 04 29 704 0.2+ 1.1+ 1998 05 27 699 0.1+ 1.0− 1999 07 18 649 0.0 0.1+
1998 04 18 691 0.2− 0.4+ 1998 05 27 699 0.6+ 0.9− 1999 07 18 649 0.2+ 0.0
1998 04 18 691 0.4− 0.5+ 1998 05 27 699 0.0 0.1− 1999 07 23 704 0.1+ 0.1+
1998 04 18 691 0.2− 0.5+ 1998 06 02 699 0.3+ 0.2+ 1999 07 23 704 0.3− 0.2−
1998 04 23 704 0.7+ 0.5− 1998 06 02 699 0.4+ 0.3− 1999 07 23 704 0.1− 0.9−

1998 04 23 704 0.4+ 1.4+ 1998 06 02 699 0.6+ 0.7− 1999 07 23 704 0.1− 0.1+
1998 04 23 704 0.3− 0.4− 1999 06 26 699 0.0 0.4−

(11185)∗ 1998 HS100 = 1976 GD1 = 1992 EX34

Discovered 1998 Apr. 21 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Gnädig (MPC 32270), G. V. Williams (MPC 34532), A. Doppler (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 195.49427 (2000.0) P Q
n 0.18465419 ω 301.41608 −0.24455078 −0.96952101
a 3.0541939 Ω 162.72019 +0.90585048 −0.23394107
e 0.0839879 i 2.88762 +0.34587545 −0.07280508
P 5.34 H 13.3 G 0.15 U 1
Residuals in seconds of arc
1976 04 01 095 0.1+ 0.1− 1998 04 30 566 0.5− 0.8+ 1998 05 28 699 1.0+ 0.3−
1992 03 03 809 (2.7− 0.9+) 1998 05 01 704 0.2+ 0.7+ 1999 06 15 704 0.8− 0.3+
1992 03 06 809 0.1− 0.7+ 1998 05 01 704 0.5+ 0.5+ 1999 06 15 704 0.5− 0.1+
1997 01 17 691 0.1+ 0.1+ 1998 05 01 704 0.3+ 0.0 1999 06 15 704 0.5+ 0.2−
1997 01 17 691 0.1+ 0.0 1998 05 01 704 0.8+ 0.6+ 1999 06 15 704 0.8− 0.2+
1997 01 17 691 0.1+ 0.2+ 1998 05 01 704 0.9+ 1.4− 1999 06 15 704 0.5− 0.4+
1997 03 31 704 0.2+ 1.7+ 1998 05 18 699 0.7+ 0.5+ 1999 07 14 704 0.2+ 0.1+
1997 03 31 704 (2.4+ 0.5−) 1998 05 18 699 0.2+ 0.5− 1999 07 14 704 0.1+ 0.6−
1998 04 21 704 0.0 0.3+ 1998 05 18 699 0.3+ 0.2− 1999 07 14 704 1.7+ 0.0
1998 04 21 704 0.2+ 0.4− 1998 05 22 704 0.6+ 0.8+ 1999 07 14 704 0.1− 0.3−
1998 04 21 704 0.5− 0.2− 1998 05 22 704 0.8− 0.9+ 1999 07 16 704 0.1+ 1.0+
1998 04 21 704 0.0 1.3− 1998 05 22 704 0.2+ 0.8+ 1999 07 16 704 0.4+ 0.4+
1998 04 21 704 0.2+ 0.6− 1998 05 22 704 (2.5+ 0.0 ) 1999 07 16 704 0.6− 0.2−
1998 04 22 704 0.0 0.1− 1998 05 24 704 0.4+ 0.5+ 1999 07 16 704 0.3− 0.4−
1998 04 22 704 1.0− 1.3+ 1998 05 24 704 0.0 0.8− 1999 07 16 704 0.2+ 0.5+
1998 04 22 704 1.4− 1.2− 1998 05 24 704 0.2+ 0.5+ 1999 07 16 704 0.1+ 0.2+
1998 04 22 704 0.6− 0.2− 1998 05 24 704 0.3− 1.4− 1999 07 16 704 0.2+ 0.5−
1998 04 22 704 1.9− 0.3− 1998 05 24 704 (5.6− 5.0+) 1999 07 16 704 0.2− 0.6+
1998 04 30 566 0.0 0.5+ 1998 05 28 699 0.3+ 0.4+ 1999 07 16 704 0.5− 0.2−
1998 04 30 566 0.6+ 0.7− 1998 05 28 699 1.0− 1.1− 1999 07 16 704 0.3+ 1.0+

(11186)∗ 1998 HC120 = 1977 DO = 1987 QS2

Discovered 1998 Apr. 23 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 32272)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 243.90705 (2000.0) P Q
n 0.24237426 ω 288.25939 +0.24563855 −0.96048436
a 2.5476810 Ω 146.63235 +0.95475881 +0.21637411
e 0.1571013 i 13.76694 +0.16762256 +0.17507724
P 4.07 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1977 02 13 675 0.7− 0.9+ 1994 02 13 691 0.2− 0.8+ 1998 05 25 704 0.5+ 0.1+
1977 02 14 675 1.1− 0.9+ 1994 02 13 691 0.6− 0.7+ 1998 05 25 704 (2.4+ 1.4−)
1977 02 18 381 1.6+ 0.6+ 1998 04 23 704 0.3+ 0.1− 1998 05 25 704 0.3+ 1.0−
1977 02 18 381 1.0+ 0.2+ 1998 04 23 704 0.3+ 0.1− 1999 06 25 699 0.3− 0.0
1977 02 19 381 0.3− 0.3+ 1998 04 23 704 0.0 0.5+ 1999 06 25 699 1.2− 0.1−
1977 02 19 381 0.3− 0.8+ 1998 04 23 704 0.6− 0.7− 1999 06 25 699 0.2− 1.5+
1987 08 22 809 0.0 0.5+ 1998 04 23 704 0.8− 0.0 1999 06 27 699 0.7− 0.4−
1987 08 22 809 0.6− 0.3+ 1998 04 24 704 0.2− 0.3+ 1999 06 27 699 1.0+ 0.8+
1987 08 22 809 1.3+ 1.1+ 1998 04 24 704 0.3− 0.4− 1999 06 27 699 0.8− 0.1+
1987 08 25 809 0.5− 1.4+ 1998 04 24 704 1.0+ 0.5+ 1999 07 13 704 0.3− 0.1−
1987 08 25 809 0.6− 1.1+ 1998 04 24 704 0.0 0.6+ 1999 07 13 704 0.1+ 0.4−
1987 08 25 809 0.3+ 1.1+ 1998 05 23 704 0.9+ 0.7− 1999 07 13 704 0.0 0.2+
1987 08 26 809 2.0− 1.1− 1998 05 23 704 0.6− 0.7− 1999 07 13 704 0.1− 0.1−
1987 08 26 809 0.4+ 0.4− 1998 05 23 704 0.8+ 0.5− 1999 07 18 682 1.5+ 0.6−
1987 08 26 809 1.9+ 0.3− 1998 05 23 704 0.4− 0.4+ 1999 07 18 682 0.1+ 0.3−
1994 02 13 691 0.2+ 0.1+ 1998 05 25 704 0.6− 0.1−
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(11187)∗ 1998 KO4 = 1986 PP2 = 1989 ED10

Discovered 1998 May 22 by the Lowell Observatory Near-Earth Object Search
at the Anderson Mesa Station.
Id. A. Gnädig (MPC 34919), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 72.59834 (2000.0) P Q
n 0.23599891 ω 150.37294 +0.20357071 +0.97776069
a 2.5933594 Ω 131.32387 −0.91095806 +0.20803331
e 0.1274498 i 3.85025 −0.35876787 +0.02657376
P 4.18 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1951 02 04 675 1.5− 1.6− 1997 02 14 691 0.2− 0.3− 1998 05 24 704 0.4+ 0.0
1951 02 04 675 1.4+ 1.2+ 1998 05 05 699 0.3+ 0.0 1998 05 24 704 0.2+ 0.2+
1986 08 01 675(30.9− 2.2−) 1998 05 05 699 0.3+ 0.5+ 1998 05 24 704 0.0 0.4−
1986 08 01 675(31.8− 1.6−) 1998 05 05 699 0.2− 0.0 1998 06 03 704 0.5+ 0.3+
1986 08 02 675 1.6+ 0.0 1998 05 22 704 0.1+ 0.3− 1998 06 03 704 0.8+ 0.1+
1986 08 02 675 0.4+ 0.2+ 1998 05 22 704 0.0 0.1+ 1998 06 03 704 1.0− 0.9+
1986 10 02 413 2.3− 0.3− 1998 05 22 704 0.4− 0.3− 1998 06 03 704 0.6− 1.2+
1989 03 05 033 0.1+ 0.5+ 1998 05 22 704 0.0 0.1− 1998 06 18 704 0.5− 0.4−
1989 03 05 033 0.0 0.6+ 1998 05 22 704 0.5− 0.1+ 1998 06 18 704 (0.7+ 2.3−)
1993 01 24 691 0.2+ 0.0 1998 05 22 699 0.1− 0.5− 1998 06 18 704 1.7− 0.8+
1993 01 24 691 0.4+ 0.1− 1998 05 22 699 0.6+ 0.2+ 1998 06 18 704 (5.1− 1.0−)
1993 01 24 691 0.3+ 0.4− 1998 05 22 699 0.2− 0.3− 1998 06 26 699 0.1+ 0.1−
1997 01 11 566 0.2+ 0.0 1998 05 24 699 1.0+ 0.1− 1998 06 26 699 0.4− 0.6−
1997 01 11 566 0.1+ 0.0 1998 05 24 704 0.3+ 0.3− 1998 06 26 699 0.2− 0.3−
1997 01 11 566 0.1+ 0.1+ 1998 05 24 699 0.5+ 0.5− 1998 06 30 699 1.1− 0.5−
1997 02 14 691 0.4− 0.3− 1998 05 24 699 0.5+ 0.0 1998 06 30 699 0.1+ 0.2+
1997 02 14 691 0.4− 0.2− 1998 05 24 704 0.1− 0.5− 1998 06 30 699 0.7+ 0.2+

(11188)∗ 1998 KD50 = 1975 UK = 1991 FG5

Discovered 1998 May 23 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Doppler (MPC 34920)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 2.49153 (2000.0) P Q
n 0.15868415 ω 132.75601 +0.73267179 +0.68040923
a 3.3789390 Ω 184.44961 −0.66779943 +0.71438008
e 0.0742467 i 11.40420 −0.13128585 +0.16341474
P 6.21 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1950 08 14 675 0.4+ 0.3− 1998 05 24 699 0.6+ 1.0+ 1998 06 28 699 0.3− 0.8+
1950 08 14 675 0.8− 0.8+ 1998 05 26 704 0.3− 0.4+ 1998 06 28 699 0.6− 0.4+
1975 10 30 033 0.1+ 0.4+ 1998 05 26 704 0.1− 0.7+ 1999 05 21 704 1.0− 0.6+
1979 06 16 413 0.3+ 0.2− 1998 05 26 704 0.1+ 1.3+ 1999 05 21 704 (2.2+ 2.5−)
1987 09 24 675 0.6− 0.6+ 1998 05 26 704 0.4− 0.3+ 1999 05 21 704 0.6+ 1.1−
1987 09 24 675 0.5+ 0.6+ 1998 05 26 704 0.4+ 0.3− 1999 05 21 704 (0.8+ 2.5−)
1991 03 21 808 0.1+ 1.7+ 1998 06 03 704 1.2+ 1.0− 1999 07 13 704 0.8+ 0.8+
1991 03 21 808 (5.2− 0.2+) 1998 06 03 704 0.6− 0.8− 1999 07 13 704 0.4+ 0.7−
1998 05 23 704 0.1+ 0.2− 1998 06 03 704 0.9+ 0.5− 1999 07 13 704 0.5+ 0.5−
1998 05 23 704 0.6− 0.9+ 1998 06 03 704 (2.5− 1.8−) 1999 07 13 704 0.2− 0.0
1998 05 23 704 0.1− 0.4− 1998 06 03 704 (5.8− 1.1−) 1999 07 13 704 1.1− 1.2−
1998 05 23 704 0.3− 0.2+ 1998 06 24 566 0.3− 0.1− 1999 07 23 704 0.2− 0.4+
1998 05 23 704 0.3− 0.1− 1998 06 24 566 0.4− 0.4− 1999 07 23 704 0.2− 0.3+
1998 05 24 699 0.1+ 0.8− 1998 06 24 566 0.8+ 0.3− 1999 07 23 704 0.3+ 0.5+
1998 05 24 699 0.1+ 0.5− 1998 06 28 699 0.0 0.1+ 1999 07 23 704 0.0 0.3+

(11189)∗ 1998 QQ43 = 1991 RC36

Discovered 1998 Aug. 17 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Gnädig (MPC 34925), M. E. Sansaturio (ibid.)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 69.94573 (2000.0) P Q
n 0.28253724 ω 4.94212 +0.96631443 −0.25639545
a 2.3001293 Ω 9.99919 +0.23150535 +0.82807718
e 0.1360937 i 7.38268 +0.11243530 +0.49854745
P 3.49 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1951 02 04 675 0.6− 0.1− 1998 08 17 704 0.8+ 0.4+ 1998 09 18 704 0.2+ 0.3−
1951 02 04 675 1.6+ 0.7+ 1998 08 17 704 0.7+ 0.9+ 1998 09 18 704 0.2+ 0.1−
1955 04 20 675 0.2− 0.1− 1998 08 17 704 1.1− 0.5+ 1998 09 19 428 0.1+ 0.2−
1983 03 12 413 0.9− 0.9+ 1998 08 23 704 0.1+ 0.1− 1998 09 19 428 0.5+ 0.2−
1983 03 12 413 0.5− 0.1+ 1998 08 23 704 0.3− 0.9+ 1998 09 20 428 0.1+ 0.2−
1988 12 02 675 0.6− 1.0+ 1998 08 23 704 0.8− 0.5+ 1998 09 20 428 0.0 0.1−
1988 12 02 675 0.6+ 0.1− 1998 08 23 704 0.3− 0.8− 1998 09 22 428 0.6+ 0.0
1991 09 14 675 0.6+ 0.8− 1998 08 23 704 0.1− 0.3− 1998 09 22 428 0.6+ 0.0
1991 09 14 675 0.2+ 0.1+ 1998 09 13 428 0.1− 0.3− 1998 10 14 699 0.0 0.0
1991 09 14 675 0.8− 1.0− 1998 09 13 428 0.0 0.3− 1998 10 14 699 0.7− 0.4+
1991 09 14 675 0.0 0.2+ 1998 09 14 704 0.4− 0.2− 1998 10 14 699 0.7− 0.2+
1997 02 02 691 0.0 0.2+ 1998 09 14 704 0.4− 0.3− 1998 10 27 428 0.2− 0.2+
1997 02 02 691 0.1+ 0.6+ 1998 09 14 704 0.7− 0.2− 1998 10 27 428 0.2+ 0.1+
1997 02 02 691 0.4− 0.4+ 1998 09 14 704 0.6− 0.9+ 1998 11 17 428 0.5− 0.5−
1997 04 01 809 1.3+ 0.1− 1998 09 16 699 0.7+ 0.1+ 1998 11 17 428 0.6− 0.5−
1997 04 01 809 0.2− 0.0 1998 09 16 699 0.4+ 0.8+ 1998 12 09 704 1.1− 0.1+
1997 04 01 809 0.4+ 0.2− 1998 09 16 699 0.4+ 0.3+ 1998 12 09 704 0.0 1.9−
1998 08 17 704 0.8+ 0.3− 1998 09 18 704 0.3+ 0.7+ 1998 12 09 704 1.1+ 0.6−
1998 08 17 704 0.2− 0.9+ 1998 09 18 704 0.3− 0.8+ 1998 12 09 704 (2.0− 1.0+)

(11190)∗ 1998 RM52 = 1987 KU4

Discovered 1998 Sept. 14 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Gnädig (MPC 34927), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 100.66099 (2000.0) P Q
n 0.28417392 ω 307.35234 +0.95858513 +0.27872580
a 2.2912892 Ω 36.56781 −0.22021966 +0.85571192
e 0.1583214 i 5.63854 −0.18060414 +0.43596907
P 3.47 H 15.3 G 0.15 U 2
Residuals in seconds of arc
1953 10 31 675 0.6+ 0.3+ 1998 09 18 704 0.2+ 1.2− 1998 09 27 704 0.5− 0.4+
1953 10 31 675 0.6− 0.7+ 1998 09 18 704 0.2− 0.0 1998 09 27 704 0.6+ 0.1+
1955 03 23 675 1.1− 0.2− 1998 09 18 704 0.4− 0.3+ 1998 09 27 699 0.5+ 0.3+
1955 03 23 675 0.4− 0.1+ 1998 09 18 704 0.5+ 0.2+ 1998 09 27 704 0.5+ 0.3+
1987 05 30 413 0.8+ 0.7+ 1998 09 18 704 0.3− 0.1− 1998 09 27 699 0.2+ 0.1+
1987 05 30 413 0.0 0.5+ 1998 09 24 699 0.3+ 0.2+ 1998 09 27 699 0.4+ 0.2+
1993 01 23 691 0.1− 0.3+ 1998 09 24 699 0.2+ 0.3− 1998 10 12 699 0.8+ 0.1−
1993 01 23 691 0.1+ 0.0 1998 09 24 699 0.4+ 0.5+ 1998 10 12 699 0.1+ 0.2−
1993 01 23 691 0.3+ 0.3− 1998 09 26 704 0.3− 0.2− 1998 10 12 699 0.3+ 0.1−
1993 03 22 675 (2.6− 0.7−) 1998 09 26 704 0.9− 0.4− 1998 12 08 704 0.3− 1.5+
1993 03 22 675 1.5+ 1.3+ 1998 09 26 704 0.8− 0.2+ 1998 12 08 704 1.0− 0.8−
1997 05 08 675 0.1− 0.2+ 1998 09 26 704 1.5− 0.6+ 1998 12 08 704 (1.7− 2.9−)
1998 09 14 704 0.3+ 0.0 1998 09 26 704 1.4− 0.1− 1998 12 08 704 0.3− 0.9−
1998 09 14 704 0.0 0.1+ 1998 09 27 704 0.4+ 0.3− 1998 12 08 704 (0.8+ 3.2−)
1998 09 14 704 0.3− 0.3− 1998 09 27 704 0.9+ 0.1+

(11191)∗ 1998 XW16 = 1980 FB11 = 1991 OQ1 = 1996 KK3

Discovered 1998 Dec. 15 by K. Korlević at Vǐsnjan.
Id. G. V. Williams (MPC 33713)
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 272.28163 (2000.0) P Q
n 0.20061920 ω 217.64826 −0.23410565 +0.97192207
a 2.8899326 Ω 38.82897 −0.88254778 −0.20222326
e 0.0781507 i 2.16692 −0.40780382 −0.12030482
P 4.91 H 12.5 G 0.15 U 1
Residuals in seconds of arc
1980 03 16 095 1.0− 2.2− 1997 10 31 704 1.5+ 1.4+ 1999 01 19 120 0.5− 0.3−
1991 07 18 809 0.5− 1.0+ 1997 10 31 704 1.2+ 1.1+ 1999 01 19 120 0.7− 0.1−
1991 07 18 809 0.3− 1.0+ 1997 10 31 704 1.5+ 1.3+ 1999 01 21 120 0.0 0.0
1991 07 18 809 0.1− 1.1+ 1997 11 06 704 1.4− 0.7− 1999 01 21 120 0.0 0.1−
1991 07 19 809 (4.6+ 1.7+) 1997 11 06 704 1.7− 0.5− 1999 01 22 120 1.0+ 0.3+
1991 07 19 809 (4.1+ 1.0+) 1997 11 06 704 1.6− 0.6− 1999 01 22 120 0.4+ 0.3+
1996 05 29 327 1.4+ 0.6− 1997 11 06 704 1.4− 1.1− 1999 01 25 120 0.0 0.1−
1996 05 29 327 0.0 0.4− 1997 11 06 704 1.8− 1.6− 1999 01 25 120 0.1− 0.3+
1996 05 29 327 1.3+ 0.9− 1998 12 15 120 0.2+ 0.7− 1999 02 10 704 0.2− 0.4+
1996 05 30 327 1.2− 0.7− 1998 12 16 120 0.1− 0.4− 1999 02 10 704 0.0 0.7+
1996 05 30 327 0.1+ 0.7− 1998 12 16 699 0.4− 0.2− 1999 02 10 704 0.0 1.0+
1996 05 30 327 0.0 0.5− 1998 12 16 699 0.5− 0.2+ 1999 02 10 704 0.4− 0.5+
1997 10 29 704 1.4− 0.2+ 1998 12 16 699 0.4+ 0.5− 1999 02 10 704 1.0+ 0.9+
1997 10 29 704 0.5− 0.7+ 1998 12 17 120 0.3− 0.3− 1999 02 13 704 0.1− 0.1−
1997 10 29 704 0.4− 0.2+ 1998 12 18 120 0.2− 0.4− 1999 02 13 704 0.4+ 0.4−
1997 10 29 704 0.0 0.4+ 1998 12 22 120 0.6+ 0.1− 1999 02 13 704 0.3+ 0.6+
1997 10 29 704 0.8− 0.3− 1998 12 22 120 0.3+ 0.4− 1999 02 13 704 0.8− 0.3+
1997 10 30 704 (2.2+ 1.1−) 1999 01 16 120 0.3+ 0.0 1999 02 13 704 0.6− 0.2+
1997 10 30 704 1.5+ 1.1− 1999 01 16 120 0.3− 0.1+ 1999 05 08 704 1.7+ 1.3+
1997 10 30 704 1.7+ 0.7− 1999 01 16 120 0.3+ 0.1+ 1999 05 08 704 0.1+ 1.4+
1997 10 30 704 1.2+ 0.8− 1999 01 19 704 0.2− 0.9− 1999 05 08 704 0.7+ 1.2−
1997 10 30 704 1.0+ 1.6− 1999 01 19 704 0.1− 0.0 1999 05 08 704 0.5− 1.3+
1997 10 31 704 1.0+ 0.8+ 1999 01 19 704 0.1+ 0.9− 1999 05 08 704 2.0− 0.1+
1997 10 31 704 0.8+ 1.8+ 1999 01 19 704 0.3+ 0.4−

(11192)∗ 1998 XX49 = 1991 EE4 = 1993 RA10

Discovered 1998 Dec. 14 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 33716)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 46.91319 (2000.0) P Q
n 0.23449181 ω 127.42198 −0.28645460 −0.95673487
a 2.6044594 Ω 339.05020 +0.82779504 −0.22033931
e 0.1265149 i 8.20233 +0.48238898 −0.19002364
P 4.20 H 13.2 G 0.15 U 2
Residuals in seconds of arc
1991 03 12 809 0.0 0.3+ 1997 08 10 691 0.5− 0.5+ 1999 01 16 704 1.2− 1.9+
1991 03 12 809 0.4+ 0.2+ 1997 08 10 691 0.7− 0.2+ 1999 01 16 704 0.5− 0.1−
1991 03 12 809 0.8+ 0.2+ 1997 08 10 691 0.6− 0.2+ 1999 01 16 704 0.3− 0.5−
1991 03 14 809 0.9− 0.0 1997 11 02 327 0.1− 0.3+ 1999 01 16 704 1.4− 0.9−
1991 03 14 809 0.7− 0.1+ 1997 11 02 327 0.6− 0.3+ 1999 01 19 704 0.4− 0.0
1991 03 14 809 0.5− 0.2+ 1997 11 02 327 0.1− 0.3+ 1999 01 19 704 0.7− 1.1+
1991 03 17 809 0.5+ 0.5+ 1998 12 14 704 0.3+ 0.1+ 1999 01 19 704 0.4− 0.6+
1991 03 17 809 0.8+ 0.5+ 1998 12 14 704 0.4+ 0.4− 1999 01 19 704 0.2+ 0.0
1991 03 17 809 0.6+ 0.3+ 1998 12 14 704 0.1− 0.3− 1999 04 06 704 0.8+ 1.9−
1993 09 14 809 0.6+ 1.3+ 1998 12 14 704 0.2− 0.4− 1999 04 06 704 (2.1− 1.4+)
1993 09 14 809 1.0− 0.8+ 1998 12 14 704 0.1− 0.4− 1999 04 06 704 0.5− 1.3+
1993 09 14 809 0.2− 0.5+ 1998 12 17 704 0.2− 0.1− 1999 04 06 704 0.4+ 0.0
1993 09 19 809 0.7+ 0.1− 1998 12 17 704 0.1− 0.5+ 1999 04 06 704 (3.4− 0.0 )
1993 09 19 809 0.4+ 0.1− 1998 12 17 704 0.6+ 1.8− 1999 05 15 703 0.8+ 0.1+
1993 09 19 809 0.4+ 0.9− 1998 12 17 704 0.7+ 0.4+ 1999 05 15 703 (2.2+ 0.1+)
1995 02 22 033 0.1− 0.1− 1998 12 17 704 1.6+ 0.3+ 1999 05 15 703 1.5+ 0.1+
1995 02 22 033 0.3− 0.2+ 1999 01 16 704 0.1− 0.6+ 1999 05 15 703 1.8+ 1.0−

(11193)∗ 1998 XN96 = 1982 DU5 = 1982 HN2

Discovered 1998 Dec. 11 by O. A. Naranjo at Mérida.

Id. B. G. Marsden (MPC 33975), S. Nakano (d, ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 51.65261 (2000.0) P Q
n 0.17172026 ω 346.33913 −0.21029453 −0.97690032
a 3.2056913 Ω 115.78939 +0.90088087 −0.20872403
e 0.1417537 i 2.41711 +0.37972341 −0.04582625
P 5.74 H 12.5 G 0.15 U 1
Residuals in seconds of arc
1982 02 25 010 0.4− 0.5+ 1998 12 12 303 0.7− 1.1+ 1999 02 11 699 0.8+ 0.2−
1982 02 26 010 1.6+ 0.3+ 1998 12 13 303 0.1− 0.6+ 1999 02 11 699 0.7+ 1.2+
1982 02 27 010 0.7+ 0.6+ 1998 12 13 303 (2.0− 1.8+) 1999 02 11 699 1.1+ 0.4+
1982 02 28 010 0.3+ 2.5+ 1998 12 14 303 1.5− 0.4− 1999 02 13 704 0.7+ 1.4−
1982 04 27 033 0.5− 0.5+ 1998 12 14 303 1.1− 0.6− 1999 02 13 704 1.0+ 1.8−
1982 04 27 033 0.4− 0.1− 1998 12 17 327 0.1+ 0.5+ 1999 02 13 704 0.8+ 1.6−
1996 08 13 327 0.4+ 0.3− 1998 12 17 327 0.2+ 0.4+ 1999 02 13 704 0.4− 1.1−
1996 08 13 327 0.7− 0.3+ 1998 12 17 327 0.1+ 0.2+ 1999 02 13 704 0.8− 1.4−
1996 08 13 327 0.4+ 0.1+ 1998 12 26 691 0.4+ 0.1+ 1999 02 23 699 0.1+ 0.9+
1996 08 13 327 0.2+ 0.2− 1998 12 26 691 0.4+ 0.1+ 1999 02 23 699 0.1+ 0.8+
1997 10 30 704 0.2+ 0.3+ 1998 12 26 691 0.3+ 0.1+ 1999 02 23 699 0.3+ 0.8+
1997 10 30 704 0.2+ 0.7+ 1999 01 10 699 0.4+ 0.7− 1999 03 23 758 0.4+ 1.1+
1997 10 30 704 0.4− 0.5− 1999 01 10 699 0.2− 0.4− 1999 03 23 758 0.4+ 0.8+
1997 10 30 704 0.4− 0.0 1999 01 10 699 0.0 0.7− 1999 03 23 758 0.3+ 0.9+
1997 10 30 704 0.4− 0.0 1999 01 19 704 0.1+ 0.3− 1999 04 06 704 1.0− 0.3+
1997 11 03 704 0.5+ 0.1+ 1999 01 19 704 0.1− 0.7− 1999 04 06 704 0.0 0.1−
1997 11 03 704 0.2− 0.7+ 1999 01 19 704 0.1− 0.2+ 1999 04 06 704 0.5− 0.5−
1997 11 03 704 0.1+ 0.3− 1999 01 19 704 0.1− 0.8+ 1999 04 06 704 0.5− 0.6−
1997 11 03 704 0.5− 0.3+ 1999 01 19 704 0.7+ 0.8+ 1999 04 06 704 1.0+ 0.0
1998 11 23 699 0.1− 0.0 1999 02 10 704 0.1− 0.9− 1999 05 08 704 1.5− 1.4−
1998 11 23 699 0.7− 1.5+ 1999 02 10 704 0.3− 0.3− 1999 05 08 704 1.6− 0.3−
1998 11 23 699 0.6+ 0.2+ 1999 02 10 704 0.1+ 0.5− 1999 05 08 704 0.8+ 1.2+
1998 12 11 303 1.2− 0.4− 1999 02 10 704 0.3− 0.5− 1999 05 08 704 1.7− 0.5−
1998 12 12 303 (2.2− 0.1−) 1999 02 10 704 0.3+ 0.7−

(11194)∗ 1998 YE = 1990 RG5 = 1997 SE9

Discovered 1998 Dec. 16 by K. Korlević at Vǐsnjan.
Id. G. V. Williams (MPC 33721)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 8.48107 (2000.0) P Q
n 0.28911040 ω 323.59504 −0.90975329 +0.40993424
a 2.2651323 Ω 240.73059 −0.36093272 −0.85907902
e 0.0739815 i 4.31252 −0.20512562 −0.30649170
P 3.41 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1990 09 15 675 (0.7− 2.1−) 1997 10 30 704 0.3− 0.5+ 1999 02 16 704 0.7− 0.7−
1990 09 15 675 1.0+ 1.0+ 1998 12 01 704 0.4+ 1.0+ 1999 02 16 704 0.1+ 0.0
1990 09 16 675 (1.5+ 2.6−) 1998 12 01 704 0.6− 1.4− 1999 02 16 704 0.3− 0.4−
1990 09 16 675 (4.9− 16.9+) 1998 12 01 704 0.6+ 0.6+ 1999 02 16 704 0.7− 0.0
1990 09 20 675 0.0 1.6− 1998 12 16 120 0.6− 0.5− 1999 03 19 704 0.5+ 0.4−
1990 09 20 675 0.4− 0.5− 1998 12 16 120 1.1+ 0.7− 1999 03 19 704 0.2− 0.0
1994 12 04 098 (3.0+ 3.2+) 1998 12 16 120 0.8+ 0.2− 1999 03 19 704 0.6+ 1.0−
1994 12 04 098 0.4− 0.4+ 1998 12 17 120 0.8+ 0.0 1999 03 19 704 0.6− 0.6−
1996 05 14 566 0.5− 0.0 1998 12 17 120 0.4+ 0.0 1999 03 20 704 0.2+ 0.1+
1996 05 14 566 0.0 0.6− 1998 12 18 120 0.4+ 0.3− 1999 03 20 704 0.4− 1.5+
1996 05 14 566 0.4− 0.1+ 1998 12 18 120 0.3− 0.2+ 1999 03 20 704 0.1+ 0.2+
1996 05 14 566 0.0 0.6− 1998 12 18 120 0.5+ 0.4− 1999 03 20 704 0.2− 1.3+
1996 05 14 566 0.2− 0.0 1998 12 23 120 0.7− 0.8+ 1999 03 20 704 0.4+ 0.9+
1996 05 14 566 1.0+ 0.3− 1998 12 23 120 0.5− 0.5− 1999 03 23 704 0.2+ 1.0−
1997 09 27 691 0.3+ 0.0 1998 12 23 120 0.7+ 0.2− 1999 03 23 704 1.2− 0.3+
1997 09 27 691 0.3+ 0.0 1998 12 23 704 0.2− 0.9− 1999 03 23 704 0.4− 0.3−
1997 09 27 691 0.2+ 0.1− 1998 12 23 704 0.5+ 1.1− 1999 03 23 704 0.4− 0.7+
1997 09 29 691 0.2− 0.1+ 1998 12 23 704 0.5+ 0.0 1999 03 23 704 1.5− 0.5+
1997 09 29 691 0.7− 0.2+ 1998 12 23 704 0.4− 0.1− 1999 03 24 699 0.5+ 1.3+
1997 09 29 691 0.5− 0.2+ 1998 12 23 704 0.0 0.2+ 1999 03 24 699 0.3+ 0.7+
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1997 09 30 691 0.3− 0.1+ 1999 01 10 120 1.2− 1.1− 1999 03 24 699 1.2+ 1.4+
1997 09 30 691 0.2− 0.2+ 1999 01 10 120 0.4− 0.1− 1999 05 07 704 0.5− 0.1+
1997 09 30 691 0.2− 0.1+ 1999 02 12 704 0.7+ 0.7− 1999 05 07 704 (2.3− 1.3−)
1997 10 30 704 0.4+ 0.1− 1999 02 12 704 0.2+ 0.3+ 1999 05 07 704 0.5+ 1.0−
1997 10 30 704 0.6+ 1.0− 1999 02 12 704 1.5+ 0.6+ 1999 05 07 704 1.4− 0.9−
1997 10 30 704 0.5+ 0.0 1999 02 12 704 0.8− 0.4− 1999 05 07 704 1.1+ 0.1+
1997 10 30 704 0.2+ 0.3− 1999 02 16 704 0.2+ 0.9−

(11195)∗ 1999 AY22 = 1981 AD2

Discovered 1999 Jan. 15 by F. B. Zoltowski at Woomera.
Id. A. Gnädig (MPC 34937), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 70.64952 (2000.0) P Q
n 0.27821200 ω 203.32219 −0.71408562 −0.69832149
a 2.3239074 Ω 292.28869 +0.65038737 −0.63572871
e 0.1141005 i 3.05316 +0.25899420 −0.32893176
P 3.54 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1955 10 24 675 0.3+ 0.3− 1998 12 23 704 0.2+ 1.3+ 1999 03 20 704 0.0 1.3−
1979 09 21 413 0.9− 0.6− 1998 12 23 704 (2.1− 1.2+) 1999 03 20 704 0.3+ 1.1−
1979 09 21 413 0.4+ 0.0 1999 01 13 699 0.2− 0.2+ 1999 03 20 704 0.8+ 0.7−
1981 01 08 381 1.1+ 0.9+ 1999 01 13 699 0.6− 0.3− 1999 03 23 704 0.4− 0.2−
1981 01 08 381 0.8− 0.7− 1999 01 13 699 1.0− 0.1− 1999 03 23 704 0.1− 0.4−
1985 03 03 413 0.7− 0.5+ 1999 01 15 426 0.1+ 1.0− 1999 03 23 704 0.0 0.3−
1985 03 03 413 0.2+ 0.0 1999 01 15 426 0.1+ 0.4+ 1999 03 23 699 0.8+ 0.4−
1986 10 02 413 0.2+ 0.5+ 1999 01 16 426 0.0 0.1− 1999 03 23 704 0.4− 0.3−
1990 08 28 675 0.2− 0.2+ 1999 01 16 426 0.0 0.7+ 1999 03 23 704 0.5+ 0.4−
1990 08 28 675 0.4+ 0.6− 1999 01 16 426 0.5+ 0.0 1999 03 23 699 0.4+ 0.4+
1990 10 12 675 1.2− 0.5− 1999 01 22 426 0.1− 0.2+ 1999 03 23 699 0.9+ 0.3−
1990 10 12 675 0.2− 0.1+ 1999 01 22 426 0.2+ 0.3− 1999 04 06 704 0.3− 0.1+
1990 10 14 675 0.7− 0.4+ 1999 01 22 426 0.3− 0.3+ 1999 04 06 704 0.2− 0.9−
1990 10 14 675 1.6+ 0.2+ 1999 02 09 426 0.4− 0.3+ 1999 04 06 704 0.0 0.0
1997 10 28 704 1.6+ 2.0− 1999 02 09 426 0.3− 0.4+ 1999 04 06 704 0.8− 0.3+
1997 10 28 704 (0.7− 3.3−) 1999 02 09 426 0.2− 0.2+ 1999 04 06 704 0.8− 1.2+
1997 10 28 704 (0.5− 2.8−) 1999 02 10 426 0.4+ 0.2+ 1999 05 15 704 (2.3− 1.7−)
1997 10 28 704 (1.3− 3.9−) 1999 02 10 426 0.3+ 0.2+ 1999 05 15 704 0.7+ 0.0
1997 10 30 704 0.0 0.3+ 1999 02 10 426 0.3+ 0.2+ 1999 05 15 704 0.6+ 1.3+
1997 10 30 704 0.1− 0.9+ 1999 03 13 426 0.2− 0.2+ 1999 05 15 704 0.6+ 1.1−
1997 10 30 704 0.7− 1.1+ 1999 03 13 426 0.3− 0.2+ 1999 07 05 426 0.8+ 0.1+
1997 10 30 704 0.7− 0.2+ 1999 03 13 426 0.3− 0.3+ 1999 07 05 426 0.4+ 0.3+
1997 10 30 704 0.3+ 0.3− 1999 03 14 426 0.0 0.3+ 1999 07 05 426 0.4+ 0.2−
1998 12 23 704 (0.1+ 6.0−) 1999 03 14 426 0.1− 0.3+ 1999 07 06 426 0.0 0.1−
1998 12 23 704 1.2− 0.6− 1999 03 20 704 0.2+ 0.1− 1999 07 06 426 0.3+ 0.2+
1998 12 23 704 0.4+ 1.4+ 1999 03 20 704 1.1− 0.8− 1999 07 06 426 0.3+ 0.5+

(11196)∗ 1999 BO9 = 1972 GW = 1979 XJ1 = 1991 JF3 = 1997 XW5

Discovered 1999 Jan. 22 by J. Broughton at Reedy Creek.
Id. T. B. Spahr (MPC 33987)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 161.43625 (2000.0) P Q
n 0.21611384 ω 147.11874 +0.94346133 −0.32547092
a 2.7500948 Ω 232.00314 +0.28430252 +0.89198799
e 0.0728642 i 4.57403 +0.17044882 +0.31372934
P 4.56 H 13.0 G 0.15 U 1
Residuals in seconds of arc
1972 04 12 095 0.3− 1.7− 1997 12 07 910 0.8+ 0.3+ 1999 02 15 428 0.1− 0.7+
1979 12 14 095 0.2− 2.2− 1997 12 07 910 0.6+ 0.3+ 1999 02 16 910 1.3+ 0.6+
1991 05 12 809 0.4+ 0.1+ 1998 11 25 704 0.9− 0.7− 1999 02 16 910 0.6+ 0.0
1991 05 12 809 0.2− 0.4− 1998 11 25 704 0.0 0.6− 1999 02 16 910 0.8+ 0.0
1991 05 12 809 0.5− 0.2+ 1998 11 25 704 0.5− 0.0 1999 02 16 704 0.4+ 0.4+
1991 05 17 809 0.1+ 0.7− 1998 11 25 704 1.8+ 1.1− 1999 02 16 704 (2.5+ 1.8+)
1991 05 17 809 0.5− 0.7− 1998 11 25 704 0.8− 1.8− 1999 02 16 704 (0.4+ 2.1+)
1991 05 17 809 0.5+ 0.5− 1999 01 15 699 0.2+ 0.7+ 1999 02 16 704 1.2+ 1.3+

1997 10 30 704 0.7+ 0.1− 1999 01 15 699 0.7+ 0.1+ 1999 02 16 704 1.6+ 0.7+
1997 10 30 704 0.6+ 0.1+ 1999 01 15 699 0.8+ 0.5+ 1999 02 17 428 0.4− 0.3+
1997 10 30 704 0.1+ 0.2+ 1999 01 22 428 0.0 0.0 1999 02 17 428 0.4− 0.2+
1997 10 30 704 0.1+ 0.9− 1999 01 22 428 0.2− 0.5− 1999 02 18 566 0.2− 0.3+
1997 10 30 704 0.0 0.6− 1999 01 23 428 0.2+ 0.6− 1999 02 18 566 0.5− 0.2+
1997 10 31 704 0.6− 0.8+ 1999 01 23 428 0.2− 0.2− 1999 02 18 566 0.4− 0.2+
1997 10 31 704 1.1− 0.1− 1999 01 26 428 0.1− 0.1− 1999 02 23 428 0.1− 0.2+
1997 10 31 704 0.2− 0.1+ 1999 01 26 428 0.4− 0.4+ 1999 02 23 428 0.5− 0.4+
1997 10 31 704 0.8− 0.8+ 1999 02 10 428 0.0 0.1− 1999 02 23 428 0.0 0.1+
1997 10 31 704 0.3− 0.4− 1999 02 10 428 0.0 0.1− 1999 03 04 428 1.0− 0.2−
1997 11 06 704 (4.4− 0.3−) 1999 02 10 428 0.4− 0.3+ 1999 03 04 428 0.6− 0.1+
1997 11 06 704 (4.6− 0.9+) 1999 02 12 704 0.2− 0.5− 1999 03 04 428 0.3− 0.4−
1997 11 06 704 (4.0− 0.0 ) 1999 02 12 704 0.3+ 0.3− 1999 03 18 428 0.2− 0.3+
1997 11 06 704 (4.2− 0.1+) 1999 02 12 704 0.3− 0.1+ 1999 03 18 428 0.8− 0.1+
1997 11 06 704 (4.7− 0.2+) 1999 02 12 704 0.4+ 0.3+ 1999 03 27 428 0.2− 0.9−
1997 12 05 910 0.1− 0.2− 1999 02 12 704 0.8− 0.4− 1999 04 15 428 0.1+ 0.6+
1997 12 05 910 0.1− 0.2− 1999 02 12 428 0.1− 0.1+ 1999 05 14 428 0.2+ 0.1−
1997 12 05 910 0.1− 0.1− 1999 02 12 428 0.3+ 0.2− 1999 05 14 428 0.2+ 0.2−
1997 12 07 910 0.8+ 0.2+ 1999 02 15 428 0.0 0.1+

(11197)∗ 1999 CY25 = 1978 WR1 = 1989 TE17 = 1997 UD14

Discovered 1999 Feb. 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Doppler (MPC 34240)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 284.61096 (2000.0) P Q
n 0.25705783 ω 172.36575 +0.07344235 +0.99589747
a 2.4497146 Ω 101.83508 −0.91783484 +0.08822948
e 0.1571586 i 3.09609 −0.39010950 −0.02009448
P 3.83 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1978 11 29 675 1.5− 0.6+ 1997 11 06 704 1.0− 0.9+ 1999 02 10 704 1.0− 0.5+
1978 11 30 675 1.0+ 1.0+ 1997 11 06 704 0.6− 0.8+ 1999 02 10 704 0.0 0.3−
1989 10 09 809 (3.2+ 20.3−) 1997 11 29 704 0.7− 1.6+ 1999 02 10 704 1.4− 0.0
1989 10 09 809 (3.3+ 20.3−) 1997 11 29 704 (2.7+ 0.7+) 1999 02 12 699 0.1+ 0.5+
1989 10 09 809 (3.5+ 20.2−) 1997 11 29 704 0.5+ 0.9− 1999 02 12 699 1.3+ 0.7+
1989 10 10 809 0.3− 1.0− 1997 11 29 704 0.6+ 0.6+ 1999 02 12 699 0.2+ 0.8+
1989 10 10 809 0.0 0.8− 1998 12 26 910 0.4− 0.0 1999 02 13 704 1.4+ 0.6−
1989 10 10 809 0.7+ 0.5− 1998 12 26 910 0.3− 0.3+ 1999 02 13 704 0.1− 1.2−
1989 10 10 809 0.9+ 0.6− 1998 12 26 910 0.4− 0.4+ 1999 02 13 704 1.5+ 0.1−
1997 10 25 691 0.3+ 0.1− 1999 01 13 699 0.5− 1.5− 1999 02 13 704 1.3+ 0.7−
1997 10 25 691 0.4+ 0.3− 1999 01 13 699 0.4− 0.0 1999 02 13 704 0.7+ 0.2−
1997 10 25 691 0.3+ 0.6− 1999 01 13 699 0.2− 0.7+ 1999 02 19 566 0.0 0.1−
1997 11 01 691 0.8+ 0.4− 1999 01 19 704 0.5+ 0.1+ 1999 02 19 566 0.1+ 0.2+
1997 11 01 691 0.7+ 0.7− 1999 01 19 704 (1.9− 2.3+) 1999 02 19 566 0.0 0.4+
1997 11 01 691 0.8+ 0.5− 1999 01 19 704 1.6− 0.6+ 1999 05 08 704 0.7− 0.5+
1997 11 06 704 1.5− 1.0+ 1999 01 19 704 0.5− 0.9− 1999 05 08 704 0.4+ 1.3−
1997 11 06 704 (0.2− 2.7+) 1999 02 10 704 0.1− 0.0 1999 05 08 704 (3.0− 0.5−)
1997 11 06 704 1.0− 0.4− 1999 02 10 704 0.8− 1.2−
(11198)∗ 1999 CV40 = 1976 UT15

Discovered 1999 Feb. 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Gnädig (MPC 34939), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 32.23261 (2000.0) P Q
n 0.19052818 ω 103.55330 −0.81750480 −0.56166606
a 2.9910929 Ω 42.47203 +0.42797638 −0.74042693
e 0.0535812 i 10.87093 +0.38538568 −0.36918721
P 5.17 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1976 10 22 381 0.3+ 0.9+ 1997 11 06 704 1.8− 0.6− 1999 02 10 704 1.2+ 0.1−
1976 10 22 381 0.2+ 0.5+ 1997 11 06 704 1.0− 0.5− 1999 02 10 704 0.2+ 0.8−
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1984 03 07 413 0.7− 0.3+ 1997 11 06 704 1.7− 0.6− 1999 02 10 704 0.6− 0.6+
1984 03 07 413 0.2+ 0.0 1997 11 29 704 1.3+ 1.0− 1999 02 13 704 0.5+ 0.7−
1989 04 08 675 0.8− 0.9+ 1997 11 29 704 1.4+ 0.7+ 1999 02 13 704 0.3− 0.0
1989 04 08 675 0.2− 0.8+ 1997 11 29 704 0.9+ 1.6+ 1999 02 13 704 0.1+ 0.3−
1991 09 05 413 1.1− 0.4+ 1997 11 29 704 1.0+ 0.3+ 1999 02 13 704 0.8+ 0.3−
1991 09 05 413 1.7+ 0.7+ 1997 11 29 704 0.5− 0.7+ 1999 02 13 704 0.5− 0.2+
1991 09 30 413 1.2+ 0.2− 1998 12 27 699 0.1+ 1.1− 1999 02 22 699 0.0 1.2+
1991 09 30 413 1.1− 0.5− 1998 12 27 699 0.1+ 0.2− 1999 02 22 699 0.3− 0.2+
1991 10 26 413 0.0 0.4− 1998 12 27 699 0.7− 0.3+ 1999 02 22 699 0.2− 0.3−
1997 11 06 704 0.9− 0.4+ 1999 02 10 704 0.6+ 0.3−
1997 11 06 704 1.2− 1.8− 1999 02 10 704 1.0+ 0.3−
(11199)∗ 1999 CC82 = 1987 QT3 = 1987 ST26 = 1994 BG

Discovered 1999 Feb. 12 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Doppler (MPC 34941), G. V. Williams (ibid.), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 256.78151 (2000.0) P Q
n 0.21456768 ω 359.76467 +0.70273093 +0.70343851
a 2.7632903 Ω 314.87919 −0.65250205 +0.57757062
e 0.1452792 i 8.64463 −0.28356713 +0.41422993
P 4.59 H 12.7 G 0.15 U 1
Residuals in seconds of arc
1982 07 20 413 1.1+ 0.9+ 1996 10 02 809 0.2+ 0.1− 1999 03 20 704 1.3+ 0.8−
1982 07 20 413 0.9− 0.4+ 1996 10 02 809 0.1− 0.3+ 1999 03 23 704 1.1+ 1.7+
1987 08 30 010 0.1+ 0.4− 1999 02 12 704 0.6− 1.3− 1999 03 23 704 0.8+ 0.1+
1987 08 30 010 0.8+ 0.1− 1999 02 12 704 0.3− 0.6− 1999 03 23 704 0.4− 0.3+
1987 08 30 010 0.6+ 0.6+ 1999 02 12 704 0.5+ 0.1+ 1999 03 23 704 0.2− 1.0+
1987 09 26 095 1.0− 0.7+ 1999 02 12 704 0.7− 0.8+ 1999 03 23 704 0.1+ 0.2−
1991 08 06 413 0.3− 0.0 1999 02 16 704 0.5+ 1.6− 1999 06 08 704 1.2+ 0.6−
1991 08 06 413 0.4− 0.0 1999 02 16 704 0.4+ 1.4− 1999 06 08 704 0.8+ 0.4+
1991 08 13 413 0.2− 0.7− 1999 02 16 704 0.4− 1.6− 1999 06 08 704 (2.1+ 1.3+)
1991 08 13 413 0.5− 0.4− 1999 02 16 704 (0.2+ 3.1−) 1999 06 08 704 0.7− 0.1+
1994 01 16 098 1.4− 0.9+ 1999 02 16 704 (0.2− 2.8−) 1999 06 08 704 0.5+ 2.0+
1994 01 16 098 0.8− 1.9+ 1999 03 20 704 0.2+ 0.2+
1996 10 02 809 0.1− 0.1− 1999 03 20 704 0.7− 0.3+

(11200)∗ 1999 CV121 = 1983 UH1 = 1997 XP9

Discovered 1999 Feb. 11 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34942)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 281.00960 (2000.0) P Q
n 0.21742263 ω 216.00579 −0.07593971 +0.96505369
a 2.7390474 Ω 51.04166 −0.82271735 +0.08147017
e 0.2142251 i 18.81657 −0.56335542 −0.24906624
P 4.53 H 12.1 G 0.15 U 2
Residuals in seconds of arc
1983 10 30 675 0.8+ 1.2− 1999 01 23 699 0.5− 1.0− 1999 06 05 046 0.3− 0.7+
1983 11 04 675 0.3+ 0.2+ 1999 02 11 704 0.3+ 0.5− 1999 06 05 046 1.0− 0.4−
1992 11 23 033 1.1− 0.5− 1999 02 11 704 0.7− 0.4− 1999 06 07 704 0.2− 0.0
1992 11 23 033 0.5− 1.4+ 1999 02 11 704 0.1− 0.0 1999 06 07 704 0.3− 0.0
1997 10 28 327 0.3+ 0.3+ 1999 02 11 704 0.3− 1.1+ 1999 06 07 704 1.0+ 0.7+
1997 10 28 327 1.1+ 0.7+ 1999 02 11 704 0.6− 0.4+ 1999 06 07 704 0.1+ 0.5−
1997 10 28 327 0.8+ 0.4+ 1999 02 18 704 0.6+ 0.4+ 1999 06 07 704 0.4− 1.1−
1997 12 04 327 0.4+ 0.2− 1999 02 18 704 1.0+ 1.3+ 1999 06 07 704 0.0 0.4−
1997 12 04 327 0.7+ 0.3− 1999 02 18 704 0.3+ 0.8+ 1999 06 07 704 1.5− 0.1−
1997 12 04 327 1.5− 0.4+ 1999 02 18 704 1.6+ 0.4+ 1999 06 07 704 1.2− 0.6−
1997 12 08 327 0.6− 0.8− 1999 02 18 704 0.4+ 0.5+ 1999 06 07 118 0.5+ 1.2−
1997 12 08 327 0.3− 0.9− 1999 04 15 699 0.0 0.4+ 1999 06 07 118 0.6+ 0.1+
1997 12 08 327 0.3− 1.0− 1999 04 15 699 0.0 0.7+ 1999 06 07 118 0.7+ 0.9−
1997 12 17 327 0.4+ 0.0 1999 04 15 699 1.2− 0.6− 1999 06 08 704 0.8− 0.1−
1997 12 17 327 0.4+ 0.0 1999 06 04 704 0.0 0.0 1999 06 08 704 0.2− 1.2−

1997 12 17 327 0.5+ 0.0 1999 06 04 704 0.6− 0.4− 1999 06 08 704 0.0 0.6−
1999 01 14 704 0.4− 0.6+ 1999 06 04 704 0.9+ 0.5+ 1999 06 08 704 0.2− 0.6−
1999 01 14 704 0.5− 0.6+ 1999 06 04 704 0.2+ 0.4+ 1999 06 08 704 0.7− 1.2−
1999 01 14 704 0.2+ 1.2+ 1999 06 04 704 0.1+ 0.5+ 1999 06 10 704 0.0 0.4+
1999 01 14 704 0.5+ 1.7+ 1999 06 05 734 1.8+ 0.2− 1999 06 10 704 0.3− 0.2−
1999 01 14 704 (0.1+ 2.6+) 1999 06 05 734 (2.2+ 0.6−) 1999 06 10 704 0.0 0.5−
1999 01 23 699 0.1− 1.0− 1999 06 05 734 0.2+ 0.5+ 1999 06 10 704 0.5− 0.9+
1999 01 23 699 0.2+ 1.1− 1999 06 05 046 0.1+ 0.4− 1999 06 10 704 0.6− 1.0−
(11201)∗ 1999 EL5 = 1977 RD13

Discovered 1999 Mar. 13 by L. Šarounová at Ondřejov.
Id. A. Gnädig (MPC 34553)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 165.39864 (2000.0) P Q
n 0.20585326 ω 118.29477 +0.69899217 −0.71496308
a 2.8407360 Ω 287.35024 +0.65033071 +0.64447607
e 0.0632811 i 0.92557 +0.29745573 +0.27106897
P 4.79 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1977 09 09 675 0.4+ 0.4− 1998 01 02 704 0.0 0.1− 1999 03 18 557 0.4− 0.5+
1977 09 10 675 0.4− 0.6+ 1998 01 02 704 0.1− 0.4− 1999 03 19 557 0.3+ 0.3+
1996 09 18 566 0.2+ 0.7+ 1998 01 02 704 0.2− 0.1− 1999 03 19 557 0.2− 0.1+
1996 09 18 566 0.4+ 0.7+ 1998 01 26 704 0.0 0.1− 1999 03 24 557 0.1+ 0.3+
1996 09 18 566 1.0− 0.7+ 1998 01 26 704 0.1+ 0.5+ 1999 03 25 557 0.4+ 0.4+
1996 12 01 327 0.0 0.1+ 1998 01 26 704 0.1− 0.1+ 1999 04 17 557 0.4+ 0.1+
1996 12 01 327 0.0 0.2+ 1998 01 26 704 0.9+ 0.8+ 1999 04 17 557 0.2+ 0.1−
1996 12 01 327 0.6− 0.3− 1999 03 13 557 0.0 0.2− 1999 04 17 557 0.2+ 0.2+
1998 01 02 704 0.3+ 0.1+ 1999 03 13 557 0.6− 0.1+
1998 01 02 704 0.6− 0.0 1999 03 18 557 0.4+ 0.4+

(11202)∗ 1999 FA10 = 1951 RY = 1990 DP3 = 1994 CX18

Discovered 1999 Mar. 22 by the Lowell Observatory Near-Earth Object Search
at the Anderson Mesa Station.
Id. G. V. Williams (MPC 34946)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 182.15960 (2000.0) P Q
n 0.21742938 ω 52.59980 +0.93017615 −0.36624314
a 2.7389907 Ω 328.86122 +0.31949366 +0.84149656
e 0.1110720 i 2.80041 +0.18082071 +0.39717693
P 4.53 H 12.5 G 0.15 U 2
Residuals in seconds of arc
1951 09 04 024 0.6− 1.1+ 1994 01 18 691 0.4− 0.9+ 1999 03 22 699 0.0 0.2−
1951 09 05 024 (5.1− 27.5+) 1994 01 18 691 0.9− 0.9+ 1999 03 23 699 0.2− 0.5+
1951 09 06 024 (3.4+ 4.4+) 1994 01 18 691 0.9− 0.9+ 1999 03 23 699 0.5+ 0.8+
1990 02 24 809 (2.2− 0.3+) 1994 02 12 675 0.3+ 0.1+ 1999 03 23 699 0.5− 0.4+
1990 02 24 809 1.8− 0.5+ 1994 02 12 675 0.3+ 0.6− 1999 04 06 704 0.3+ 0.9−
1990 02 24 809 1.8− 0.3+ 1994 02 15 675 0.9+ 1.2− 1999 04 06 704 0.2+ 0.2+
1990 02 26 809 1.2− 0.1+ 1994 02 15 675 1.0+ 1.2− 1999 04 06 704 0.7+ 0.1−
1990 02 26 809 0.8− 0.2+ 1996 10 16 566 0.2− 0.1+ 1999 04 06 704 0.0 0.2+
1990 02 26 809 0.3− 0.2+ 1996 10 16 566 0.2− 0.0 1999 04 06 704 0.1− 0.4+
1990 02 27 809 0.5+ 0.0 1996 10 16 566 0.7+ 0.3+ 1999 04 09 699 0.6− 0.7+
1990 02 27 809 0.9+ 0.1− 1998 12 23 704 0.7+ 0.8− 1999 04 09 699 0.3− 0.5+
1990 02 27 809 1.3+ 0.4− 1998 12 23 704 (0.2− 2.8−) 1999 04 09 699 0.3− 0.9+
1990 03 01 809 0.9+ 0.4− 1998 12 23 704 (2.4− 3.4−) 1999 04 14 704 0.6− 0.3+
1990 03 01 809 1.2+ 0.4− 1998 12 23 704 (3.5− 0.4−) 1999 04 14 704 1.5+ 0.7−
1990 03 01 809 1.5+ 0.5− 1999 03 22 699 0.1− 0.1+ 1999 04 14 704 0.7+ 1.0−
1992 10 20 095 0.6− 0.9+ 1999 03 22 699 0.6− 0.4+ 1999 04 14 704 0.5− 1.6+

(11203)∗ 1999 FV26 = 1993 TS12 = 4881 T-1
Discovered 1999 Mar. 19 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34559)
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 306.31390 (2000.0) P Q
n 0.28146599 ω 222.21620 +0.46129190 +0.88432551
a 2.3059618 Ω 75.37063 −0.79286467 +0.44726379
e 0.1338505 i 4.26507 −0.39821528 +0.13387867
P 3.50 H 14.6 G 0.15 U 1
Residuals in seconds of arc
1971 05 13 675 1.5− 0.5+ 1999 03 19 704 0.2− 0.6− 1999 04 12 704 0.4− 0.0
1971 05 14 675 0.3+ 0.6− 1999 03 19 704 0.6− 1.1− 1999 04 12 704 0.3+ 0.2+
1971 05 16 675 0.7+ 1.2− 1999 03 19 704 0.3+ 0.5+ 1999 04 12 704 0.9− 0.2−
1992 03 26 691 0.2− 0.7− 1999 03 19 704 0.4− 0.2+ 1999 04 12 704 0.1+ 0.5+
1992 03 26 691 0.3− 1.1− 1999 03 19 704 0.9− 0.5− 1999 04 15 704 (0.5− 2.8+)
1992 03 26 691 0.5− 0.5− 1999 03 20 704 0.9+ 0.4+ 1999 04 15 704 0.6+ 0.7+
1992 04 26 691 0.0 0.1+ 1999 03 20 704 0.3− 0.8− 1999 04 15 704 0.0 1.5+
1992 04 26 691 0.1+ 0.2+ 1999 03 20 704 1.0− 0.1− 1999 04 15 704 1.6+ 0.2+
1992 04 26 691 0.0 0.2+ 1999 03 20 704 0.9− 1.0− 1999 04 16 704 0.2− 0.2+
1993 10 13 675 0.0 0.3− 1999 03 23 703 0.1+ 1.0+ 1999 04 16 704 0.8− 0.9+
1993 10 13 675 0.6+ 0.8− 1999 03 23 703 0.9+ 0.1− 1999 04 16 704 0.3− 0.4+
1993 10 15 675 0.1− 0.1− 1999 03 23 703 0.3− 0.2+ 1999 04 16 704 0.0 0.5+
1997 12 04 704 (1.5+ 2.3−) 1999 03 23 703 0.4− 0.7− 1999 04 16 704 0.3+ 0.3−
1997 12 04 704 0.0 0.5+ 1999 04 10 699 1.4+ 0.2+ 1999 06 08 704 0.3− 0.1−
1997 12 04 704 0.6− 0.9+ 1999 04 10 699 0.8+ 0.3+ 1999 06 08 704 0.2+ 0.6−
1997 12 04 704 0.6+ 0.7− 1999 04 10 699 0.6+ 0.5+ 1999 06 08 704 1.2+ 0.3−
1997 12 04 704 (4.2− 2.9−) 1999 04 12 704 0.6− 0.5− 1999 06 08 704 0.6+ 0.1+

(11204)∗ 1999 FQ28 = 1999 GS18 = 1937 AS = 1982 DT5 = 1990 QN6

= 1990 QX12 = 1990 QT19 = 1996 SB1 = 1998 BQ48

Discovered 1999 Mar. 19 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34950)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 56.74835 (2000.0) P Q
n 0.17780264 ω 109.15324 −0.87961225 −0.47528848
a 3.1321598 Ω 42.47469 +0.42482237 −0.80339798
e 0.1393217 i 1.66109 +0.21402859 −0.35868167
P 5.54 H 13.3 G 0.15 U 1
Residuals in seconds of arc
1937 01 13 754 0.1+ 0.6+ 1996 09 22 327 0.1− 0.5+ 1999 04 07 704 1.0+ 0.9+
1937 01 13 754 0.1+ 1.3+ 1996 09 22 327 0.3− 0.1+ 1999 04 07 704 0.5+ 0.6+
1982 02 25 010 1.3+ 1.1− 1996 09 22 327 0.3− 0.6+ 1999 04 07 704 0.4+ 0.3+
1982 02 26 010 (3.9+ 1.4+) 1996 09 23 327 1.2+ 0.6+ 1999 04 07 704 0.0 0.3+
1982 02 27 010 0.0 0.1− 1996 09 23 327 0.2+ 0.7+ 1999 04 07 699 0.6+ 0.7+
1982 02 28 010 0.3+ 2.1+ 1996 09 23 327 0.6+ 0.1+ 1999 04 07 699 1.1+ 0.2+
1990 08 16 809 0.1− 0.5+ 1996 09 23 327 0.2− 0.4+ 1999 04 07 699 1.0+ 0.1+
1990 08 16 809 0.3− 0.2+ 1998 01 26 327 0.4− 0.1− 1999 04 12 704 0.5− 0.3−
1990 08 16 809 0.1+ 0.4+ 1998 01 26 327 0.7− 0.2− 1999 04 12 704 0.8− 0.0
1990 08 20 809 0.5− 0.5+ 1998 01 26 327 0.4− 0.3− 1999 04 12 704 0.4+ 0.3−
1990 08 20 809 0.1− 0.7− 1999 03 19 704 1.1+ 0.7− 1999 04 12 704 0.1− 0.5−
1990 08 20 809 1.0− 1.7− 1999 03 19 704 1.0+ 1.5+ 1999 04 12 704 0.1+ 0.1+
1990 08 26 809 0.8− 0.9+ 1999 03 19 704 1.3− 0.5+ 1999 04 15 704 0.5+ 0.4−
1990 08 26 809 (2.3− 0.5+) 1999 03 19 704 0.7− 0.7− 1999 04 15 691 0.5− 0.3−
1990 08 26 809 1.9− 0.3− 1999 03 19 704 1.0− 1.4+ 1999 04 15 704 0.2+ 0.2+
1991 11 12 691 0.4− 0.2+ 1999 03 20 704 0.2+ 0.4− 1999 04 15 704 0.0 0.2+
1991 11 12 691 0.2− 0.3+ 1999 03 20 704 1.8− 1.1+ 1999 04 15 691 0.5− 0.2−
1991 11 12 691 0.6− 0.2+ 1999 03 20 704 0.4+ 0.4+ 1999 04 15 704 1.2− 0.1+
1995 10 18 327 0.0 1.9+ 1999 03 20 704 0.3+ 1.0+ 1999 04 15 691 0.5− 0.1−
1995 10 18 327 0.7− 1.0+ 1999 03 20 704 1.0+ 1.1+ 1999 04 15 704 0.7+ 0.1+
1995 10 18 327 0.5+ 0.3+ 1999 03 22 699 0.4− 0.1+ 1999 04 16 704 0.3+ 0.2−
1996 09 18 327 0.6+ 0.7+ 1999 03 22 699 0.6+ 0.6− 1999 04 16 704 0.2− 0.7+
1996 09 18 327 0.2+ 0.4+ 1999 03 22 699 0.3+ 0.7+ 1999 04 16 704 1.8− 0.3+
1996 09 18 327 0.2+ 0.4+ 1999 03 23 703 0.9− 0.3− 1999 04 16 704 0.5− 0.9+
1996 09 21 327 0.5− 0.3+ 1999 03 23 703 0.2− 0.9+ 1999 04 16 704 0.2+ 0.2+
1996 09 21 327 0.1+ 0.6+ 1999 03 23 703 0.9+ 0.8− 1999 05 13 699 0.5+ 0.8−

1996 09 21 327 0.3+ 0.5+ 1999 03 23 703 0.4+ 1.5− 1999 05 13 699 0.1− 0.1−
1996 09 22 327 0.9+ 0.9+ 1999 04 07 704 1.4+ 0.1− 1999 05 13 699 0.6+ 0.2−
(11205)∗ 1999 FY28 = 1979 WF = 1993 FZ79 = 1998 FW12

Discovered 1999 Mar. 19 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34950)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 126.17953 (2000.0) P Q
n 0.17117290 ω 49.41777 +0.24479174 −0.96785247
a 3.2125215 Ω 26.58077 +0.84599551 +0.18409760
e 0.1553695 i 7.41935 +0.47367562 +0.17137583
P 5.76 H 12.6 G 0.15 U 2
Residuals in seconds of arc
1979 11 25 046 (1.0+ 3.1−) 1999 03 19 704 1.1+ 0.8− 1999 04 07 704 (2.4− 0.7−)
1979 11 25 046 0.2− 0.2+ 1999 03 19 704 0.7− 0.5− 1999 04 07 699 0.7+ 0.1+
1993 03 17 809 2.0+ 0.2− 1999 03 19 704 0.8+ 1.1− 1999 04 07 699 0.8+ 0.3+
1993 03 20 691 0.1+ 0.3+ 1999 03 19 704 1.0− 0.2− 1999 04 07 699 1.3+ 0.2−
1993 03 20 691 0.2+ 0.3+ 1999 03 20 704 1.3− 0.8− 1999 04 12 704 0.0 0.6−
1993 03 20 691 0.1+ 0.2+ 1999 03 20 704 0.4− 0.0 1999 04 12 704 0.0 0.2+
1993 04 16 413 1.7− 0.6+ 1999 03 20 704 1.0− 0.8+ 1999 04 12 704 0.4+ 0.4+
1997 12 29 566 0.8+ 0.4+ 1999 03 20 704 0.8− 0.4− 1999 04 12 704 0.7+ 0.6+
1997 12 29 566 0.6+ 0.2+ 1999 03 20 704 0.5− 0.5− 1999 04 12 704 0.3+ 0.2−
1997 12 29 566 0.9+ 0.2+ 1999 03 22 699 1.1+ 0.5+ 1999 04 15 691 0.3+ 0.2−
1998 01 25 566 0.2− 0.4− 1999 03 22 699 0.5+ 0.5+ 1999 04 15 691 0.6+ 0.1+
1998 01 25 566 0.1− 0.5− 1999 03 22 699 0.2+ 0.7− 1999 04 15 691 0.2+ 0.2+
1998 01 25 566 0.3− 0.5− 1999 03 23 703 (0.1− 2.5+) 1999 05 10 699 1.5+ 0.6+
1998 03 26 566 0.0 0.2+ 1999 03 23 703 0.2− 0.3+ 1999 05 10 699 0.8− 1.2+
1998 03 26 566 0.4− 0.1− 1999 03 23 703 1.0− 0.6+ 1999 05 10 699 1.0+ 0.1−
1998 03 26 566 0.5− 0.2+ 1999 03 23 703 1.3− 0.7− 1999 05 13 699 1.0+ 0.2+
1998 03 27 566 0.6− 0.1+ 1999 04 07 704 1.2− 0.7+ 1999 05 13 699 0.4+ 0.1+
1998 03 27 566 0.4− 0.0 1999 04 07 704 (3.3− 0.2+) 1999 05 13 699 0.3+ 0.2−
1998 03 27 566 0.6− 0.2+ 1999 04 07 704 1.9− 0.3−
1999 03 19 704 0.5+ 0.1− 1999 04 07 704 1.9− 0.6−
(11206)∗ 1999 FR29 = 1990 BM5

Discovered 1999 Mar. 19 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. A. Gnädig (MPC 34950), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 75.29538 (2000.0) P Q
n 0.22974052 ω 73.72426 −0.68260287 −0.72210349
a 2.6402456 Ω 59.87700 +0.61106493 −0.64830013
e 0.1573396 i 7.46256 +0.40081539 −0.24139901
P 4.29 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1956 03 10 675 0.1− 0.8+ 1997 10 31 704 1.0− 0.7− 1999 03 20 704 0.6− 0.5−
1956 03 10 675 0.7− 0.5+ 1997 11 06 704 1.1+ 0.3− 1999 03 23 703 1.1− 0.7+
1956 03 11 675 0.5− 0.4+ 1997 11 06 704 0.1+ 0.5− 1999 03 23 703 0.5− 0.3−
1956 03 11 675 2.5+ 0.3+ 1997 11 06 704 0.6+ 0.1+ 1999 03 23 703 0.5− 1.3−
1990 01 30 046 0.2+ 0.1− 1997 11 06 704 0.4− 0.2− 1999 03 23 703 (0.0 2.4−)
1990 01 30 046 0.4− 0.1− 1997 11 06 704 0.5+ 0.4+ 1999 04 12 704 (0.5− 2.3+)
1997 10 28 327 1.3− 0.4+ 1997 11 06 704 (4.3+ 2.0−) 1999 04 12 704 0.2− 0.2+
1997 10 28 327 1.2− 0.2+ 1997 11 06 704 1.7+ 0.2+ 1999 04 12 704 0.4− 0.5−
1997 10 28 327 1.5− 0.5+ 1997 11 06 704 1.1− 0.2− 1999 04 12 704 0.6− 0.8+
1997 10 29 704 (2.6− 0.7+) 1997 11 06 704 1.0− 0.4+ 1999 04 15 704 0.6− 0.1+
1997 10 29 704 (2.6− 0.7+) 1999 03 19 704 0.1− 0.3− 1999 04 15 704 1.8+ 0.6−
1997 10 29 704 (2.3− 1.1+) 1999 03 19 704 0.5+ 0.0 1999 04 15 704 1.6+ 1.2−
1997 10 29 704 (4.0− 1.3+) 1999 03 19 704 0.4+ 1.0− 1999 04 15 704 0.3+ 0.5+
1997 10 29 704 (2.7− 0.9+) 1999 03 19 704 1.0+ 0.1+ 1999 04 16 704 1.2− 0.1+
1997 10 30 704 1.5+ 0.2− 1999 03 19 704 0.7− 0.7− 1999 04 16 704 0.6− 0.8−
1997 10 30 704 0.7+ 0.5− 1999 03 20 699 0.4− 1.1+ 1999 04 16 704 0.5− 1.4−
1997 10 30 704 0.8+ 0.4− 1999 03 20 704 0.0 0.1− 1999 04 16 704 (3.1− 1.4−)
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1997 10 30 704 1.1+ 0.3− 1999 03 20 699 0.1+ 0.7+ 1999 05 17 703 0.2− 0.6+
1997 10 31 704 0.4+ 0.7+ 1999 03 20 704 0.3+ 0.1+ 1999 05 17 703 0.1− 1.6+
1997 10 31 704 1.2− 0.3− 1999 03 20 699 0.2− 0.6+ 1999 05 17 703 0.3+ 0.3+
1997 10 31 704 0.2− 0.5+ 1999 03 20 704 0.2+ 0.7− 1999 05 17 703 0.5+ 1.4+
1997 10 31 704 0.0 0.8+ 1999 03 20 704 0.8+ 0.4−

(11207)∗ 1999 FQ58 = 1990 WE6 = 1992 HA2 = 1997 QK4

Discovered 1999 Mar. 20 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34955)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 36.11382 (2000.0) P Q
n 0.27078805 ω 341.32715 −0.99918416 −0.01803853
a 2.3661905 Ω 197.75588 +0.02780176 −0.95618332
e 0.0686428 i 6.80468 −0.02929295 −0.29221237
P 3.64 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1990 11 21 809 0.0 0.5− 1997 09 05 910 0.6+ 0.1− 1999 03 23 699 0.2+ 1.5+
1990 11 21 809 (0.5− 2.6−) 1997 10 29 566 0.0 0.7+ 1999 03 23 704 0.1− 1.4−
1990 11 21 809 (1.5− 2.8−) 1997 10 29 566 0.3+ 0.7+ 1999 03 23 699 1.2+ 0.8+
1990 11 22 809 0.5+ 1.5− 1997 10 29 566 0.2+ 0.8+ 1999 03 23 704 0.9+ 1.3−
1990 11 22 809 0.3− 0.7− 1997 11 03 704 0.4− 0.1+ 1999 03 23 699 1.5+ 0.7+
1990 11 22 809 (0.9− 2.6−) 1997 11 03 704 0.6− 0.0 1999 04 06 704 0.6− 0.2−
1992 04 27 691 0.2− 0.3+ 1997 11 03 704 0.8− 0.7+ 1999 04 06 704 0.1+ 0.6+
1992 04 27 691 0.0 0.1+ 1997 11 03 704 0.4+ 0.6+ 1999 04 06 704 0.0 0.5−
1992 04 27 691 0.0 0.1+ 1997 11 03 704 0.7− 0.2+ 1999 04 06 704 1.0− 0.6+
1992 04 30 691 0.3− 0.5− 1999 03 20 704 0.8− 0.0 1999 04 06 704 0.9− 0.1−
1992 04 30 691 0.1− 0.4− 1999 03 20 704 1.0− 0.3− 1999 04 09 699 0.5+ 0.6+
1992 04 30 691 0.4+ 0.5− 1999 03 20 704 0.5− 0.4− 1999 04 09 699 0.9+ 1.0+
1997 08 30 910 0.1− 0.1− 1999 03 20 704 0.1− 0.0 1999 04 09 699 0.7+ 0.8+
1997 08 30 910 0.1− 0.2− 1999 03 20 704 1.4− 0.4+ 1999 04 12 704 0.7− 1.5+
1997 08 30 910 0.4− 0.2− 1999 03 23 704 0.2+ 0.5− 1999 04 12 704 0.3− 0.7+
1997 09 05 910 0.5+ 0.2− 1999 03 23 704 0.8+ 0.2− 1999 04 12 704 0.8+ 0.6−
1997 09 05 910 0.5+ 0.0 1999 03 23 704 0.3+ 0.8− 1999 04 12 704 0.2− 0.6−

(11208)∗ 1999 GT16 = 1978 EB5 = 1986 TZ9 = 1991 RC7 = 5555 P-L
Discovered 1999 Apr. 15 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34962)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 114.86350 (2000.0) P Q
n 0.19030436 ω 62.56416 +0.08866467 −0.99336734
a 2.9934377 Ω 22.70664 +0.83376705 +0.03380451
e 0.0866574 i 10.93297 +0.54495054 +0.10990263
P 5.18 H 13.2 G 0.15 U 1
Residuals in seconds of arc
1960 10 17 675 0.3− 1.4+ 1999 02 26 704 0.4− 0.4− 1999 04 12 704 1.4− 1.7−
1960 10 22 675 0.4− 0.0 1999 03 22 699 0.2− 0.6+ 1999 04 15 704 0.5− 1.3+
1960 10 25 675 0.1+ 0.4+ 1999 03 22 699 0.2+ 0.4+ 1999 04 15 704 0.5+ 0.7+
1960 10 26 675 0.0 0.5+ 1999 03 22 699 0.2+ 0.3+ 1999 04 15 704 1.7− 0.8−
1978 03 06 095 1.7− 0.8− 1999 04 06 704 0.0 0.2+ 1999 04 15 704 (2.7− 0.8+)
1986 10 03 095 (3.2− 0.1−) 1999 04 06 704 0.0 0.4+ 1999 04 16 704 0.1+ 0.8−
1991 09 02 413 0.4− 0.2− 1999 04 06 704 0.5− 0.2+ 1999 04 16 704 0.8− 0.3+
1991 09 02 413 0.3+ 0.9− 1999 04 06 704 0.2+ 0.6− 1999 04 16 704 1.5+ 0.9−
1991 09 03 413 0.5− 0.1− 1999 04 06 704 0.2− 1.3+ 1999 04 16 704 0.6− 0.2−
1997 12 06 704 0.6+ 0.6+ 1999 04 07 699 0.6+ 1.1+ 1999 04 16 704 0.6− 0.0
1997 12 06 704 0.0 0.6+ 1999 04 07 699 0.9+ 1.4+ 1999 04 17 703 0.2− 0.7−
1997 12 06 704 0.7+ 0.1− 1999 04 07 699 1.0+ 1.3+ 1999 04 17 703 0.2− 0.3+
1997 12 06 704 0.9− 1.0− 1999 04 12 704 (2.3+ 1.1−) 1999 04 17 703 0.2+ 0.4+
1999 02 26 704 1.8+ 0.3− 1999 04 12 704 0.6+ 1.3− 1999 04 17 703 0.1− 0.0
1999 02 26 704 1.9+ 0.7+ 1999 04 12 704 0.3+ 1.3−

(11209)∗ 1999 GP18 = 1990 OB6 = 1993 BA15 = 1995 QW1 = 1998 BV10

Discovered 1999 Apr. 15 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34963)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 333.89008 (2000.0) P Q
n 0.19059385 ω 143.72859 −0.35139038 +0.91602915
a 2.9904059 Ω 104.98900 −0.89919219 −0.27267112
e 0.0547823 i 11.55121 −0.26072630 −0.29417861
P 5.17 H 12.8 G 0.15 U 1
Residuals in seconds of arc
1990 07 28 675 0.6+ 1.4+ 1993 02 01 695 0.7− 0.3− 1998 01 24 704 0.2+ 0.4+
1990 07 28 675 0.3− 0.8+ 1993 02 01 695 0.3+ 0.4− 1998 01 24 704 0.4+ 0.9+
1993 01 29 695 0.5+ 0.3+ 1993 02 01 695 0.5− 0.1− 1998 01 24 704 (0.1− 2.6+)
1993 01 29 695 0.8+ 0.2+ 1993 02 01 695 0.1+ 0.2− 1998 01 24 704 0.2− 0.1−
1993 01 29 695 0.4+ 0.1+ 1993 02 01 695 0.0 0.2− 1998 01 24 704 (2.5− 0.5+)
1993 01 29 695 0.8+ 0.2+ 1993 02 01 695 0.3− 0.1− 1999 04 12 704 0.2− 0.2+
1993 01 29 695 0.5+ 0.6+ 1993 02 01 695 0.6− 0.3− 1999 04 12 704 0.6− 0.1+
1993 01 29 695 1.0+ 0.0 1993 02 01 695 0.6− 0.3− 1999 04 12 704 0.5− 0.2+
1993 01 29 695 0.9+ 0.3+ 1993 02 01 695 0.3− 0.3− 1999 04 12 704 0.5+ 0.4+
1993 01 29 695 0.9+ 0.5+ 1993 02 01 695 0.7− 0.5− 1999 04 12 704 0.3− 0.2+
1993 01 29 695 0.9+ 0.3+ 1993 02 01 695 0.2− 0.5− 1999 04 15 704 0.6− 0.6+
1993 01 29 695 0.9+ 0.4+ 1993 02 04 695 (3.4+ 1.3−)Y 1999 04 15 704 0.1− 0.4+
1993 01 29 695 0.1− 0.7+ 1993 02 04 695 0.3− 0.5− Y 1999 04 15 704 0.2+ 1.3−
1993 01 29 695 0.2+ 0.4+ 1993 02 04 695 0.8+ 0.2+ Y 1999 04 16 704 1.2− 0.8−
1993 01 29 695 1.0+ 0.5+ 1993 02 04 695 0.4+ 0.1+ Y 1999 04 16 704 0.9+ 0.3−
1993 01 31 695 0.3− 0.4− 1993 02 04 695 0.7− 0.7− Y 1999 04 16 704 0.2+ 0.1+
1993 01 31 695 0.5− 0.0 1995 08 20 905 0.4− 1.6− 1999 04 16 704 0.1− 0.1+
1993 01 31 695 0.4− 0.1+ 1995 08 20 905 0.4− 1.0− 1999 04 16 704 1.1− 0.2+
1993 01 31 695 0.2− 0.2+ 1997 12 26 566 0.2− 0.2+ 1999 04 19 703 0.4+ 0.4−
1993 01 31 695 1.3− 0.1− 1997 12 26 566 0.2+ 0.3+ 1999 04 19 703 0.2− 0.0
1993 01 31 695 0.3− 0.1− 1997 12 26 566 0.1+ 0.2+ 1999 04 19 703 0.2− 0.3−
1993 01 31 695 0.6− 0.2− 1998 01 08 704 0.2+ 0.1− 1999 04 19 703 0.3− 0.9−
1993 01 31 695 0.4− 0.0 1998 01 08 704 0.1+ 0.4− 1999 05 11 699 0.5+ 0.1−
1993 01 31 695 0.4− 0.1+ 1998 01 08 704 0.0 0.4+ 1999 05 11 699 0.4+ 0.8+
1993 01 31 695 0.0 0.0 1998 01 08 704 0.2+ 0.5− 1999 05 11 699 0.1+ 0.3−
1993 01 31 695 0.3− 0.0 1998 01 23 704 0.2+ 0.3+ 1999 06 07 704 1.2+ 0.2+
1993 01 31 695 0.3− 0.1− 1998 01 23 704 0.4− 0.4+ 1999 06 07 704 0.1− 0.5+
1993 01 31 695 0.4− 0.2− 1998 01 23 704 0.2− 0.3− 1999 06 07 704 1.1+ 0.3+
1993 02 01 695 1.1− 0.3− 1998 01 23 704 0.5− 0.9− 1999 06 07 704 0.6− 0.1−
1993 02 01 695 0.3+ 0.4− 1998 01 23 704 0.4+ 0.4+ 1999 06 07 704 2.0+ 0.7+

(11210)∗ 1999 GP22 = 1976 GR8 = 1976 JU = 1981 UA28 = 1996 QM3

Discovered 1999 Apr. 6 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34967), O. Kippes (d, ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 343.70862 (2000.0) P Q
n 0.25500150 ω 344.80306 −0.36212855 +0.93108481
a 2.4628666 Ω 263.95021 −0.85052119 −0.34940966
e 0.1562761 i 2.54120 −0.38141398 −0.10485213
P 3.87 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1976 04 05 808 0.3+ 0.6+ 1997 12 04 704 0.2− 0.2− 1999 04 06 704 0.7− 0.1−
1976 04 05 808 0.2+ 0.1+ 1997 12 04 704 1.2− 0.2+ 1999 04 11 699 0.5+ 0.6+
1976 05 02 095 0.0 1.7+ 1997 12 31 704 0.1+ 0.6− 1999 04 11 699 0.2+ 0.4+
1981 10 24 675 0.4+ 0.9+ 1997 12 31 704 (0.8− 2.2−) 1999 04 11 699 0.3+ 0.6+
1981 10 25 675 0.6+ 0.5− 1997 12 31 704 0.1+ 0.7− 1999 04 12 704 0.1− 1.1−
1981 10 26 675 0.5+ 0.2− 1997 12 31 704 0.0 1.1− 1999 04 12 704 0.4+ 1.3−
1992 07 05 675 1.1− 0.2− 1999 02 21 699 0.7+ 0.6+ 1999 04 12 704 0.8− 0.9−
1992 07 05 675 0.9+ 0.8− 1999 02 21 699 1.0+ 0.9+ 1999 04 14 704 0.3+ 1.9−
1996 08 18 010 1.1+ 1.0− 1999 02 21 699 0.4+ 0.4+ 1999 04 14 704 (0.8− 2.2−)
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1996 08 18 010 0.2+ 0.8− 1999 03 22 699 0.4+ 0.5− 1999 04 14 704 1.4− 1.2−
1996 08 18 010 0.1− 0.3− 1999 03 22 699 0.6+ 0.1− 1999 04 14 704 0.7− 0.1−
1996 08 20 010 0.2+ 0.5− 1999 03 22 699 0.5+ 0.2− 1999 04 15 704 0.4− 0.7−
1996 08 20 010 0.7+ 1.1− 1999 04 06 704 0.1+ 0.8− 1999 04 15 704 0.2− 0.4+
1996 08 20 010 0.4− 0.5− 1999 04 06 704 0.1+ 0.5− 1999 04 15 704 0.6− 0.3+
1997 12 04 704 0.2− 1.1− 1999 04 06 704 0.1+ 0.7− 1999 04 15 704 1.0− 0.1−
1997 12 04 704 0.4+ 0.0 1999 04 06 704 0.4− 0.5− 1999 04 15 704 1.6− 0.4−
(11211)∗ 1999 GD24 = 1962 QN = 1969 TU3 = 1976 UO1 = 1986 QE

= 1993 TS39
Discovered 1999 Apr. 6 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34968)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 285.12635 (2000.0) P Q
n 0.28678408 ω 72.67725 +0.71556733 +0.69344196
a 2.2773653 Ω 243.32518 −0.67136838 +0.64938515
e 0.1636899 i 5.41153 −0.19294534 +0.31214928
P 3.44 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1962 08 29 760 1.2− 0.5− 1997 12 04 704 0.4+ 0.7− 1999 04 12 704 0.4− 0.5+
1962 08 29 760 1.0− 1.4+ 1997 12 04 704 0.3+ 0.0 1999 04 14 704 0.5+ 0.0
1969 10 11 095 1.6+ 1.8+ 1997 12 04 704 1.3− 0.3− 1999 04 14 704 1.5+ 0.2+
1976 10 26 095 (3.0− 0.1+) 1998 12 23 704 0.9− 0.7− 1999 04 14 704 0.5+ 0.8+
1986 08 26 046 1.9+ 2.3− 1998 12 23 704 (2.4+ 0.4−) 1999 04 14 704 0.6− 1.3−
1986 08 26 046 (1.3+ 3.6−) 1998 12 23 704 0.7+ 0.1− 1999 04 14 704 0.9− 1.2+
1993 10 12 675 0.7− 0.6+ 1998 12 23 704 (3.5− 2.2−) 1999 04 15 704 0.7+ 0.1−
1993 10 12 675 0.8− 0.4− 1999 02 26 704 1.4− 0.7+ 1999 04 15 704 (2.2+ 0.9−)
1993 10 14 675 0.6− 0.2− 1999 02 26 704 0.9− 1.1− 1999 04 15 704 0.9+ 0.3+
1993 10 14 675 0.2+ 0.2− 1999 02 26 704 1.7− 0.8− 1999 04 15 704 0.2+ 0.1+
1996 06 14 566 0.3+ 0.2− 1999 02 26 704 1.1− 1.2+ 1999 04 15 704 0.2+ 0.2+
1996 06 14 566 0.1+ 0.2− 1999 04 06 704 0.2+ 0.4− 1999 06 10 704 0.1+ 0.5+
1996 06 14 566 0.2+ 0.3− 1999 04 06 704 0.2+ 1.0− 1999 06 10 704 0.4+ 0.3+
1997 10 23 327 0.2+ 0.2+ 1999 04 06 704 1.1+ 0.7+ 1999 06 10 704 0.2+ 0.7+
1997 10 23 327 0.0 0.4+ 1999 04 06 704 0.1+ 0.8− 1999 06 10 704 0.4+ 0.0
1997 10 23 327 0.1+ 0.1+ 1999 04 06 704 0.3+ 0.6− 1999 06 10 704 0.1+ 0.2+
1997 12 04 704 0.1− 0.2− 1999 04 12 704 0.9− 1.0+
1997 12 04 704 0.6+ 0.1− 1999 04 12 704 (4.4− 4.2+)

(11212)∗ 1999 HS = 1976 UA13 = 1978 EL6 = 1997 WZ33

Discovered 1999 Apr. 18 by F. B. Zoltowski at Woomera.
Id. G. V. Williams (MPC 34971)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 38.13044 (2000.0) P Q
n 0.28642433 ω 131.12784 −0.85811690 +0.51064319
a 2.2792718 Ω 79.64305 −0.48591735 −0.77388673
e 0.1344933 i 3.12671 −0.16589068 −0.37462362
P 3.44 H 14.6 G 0.15 U 2
Residuals in seconds of arc
1976 10 22 381 0.6− 0.1+ 1999 04 15 704 0.8+ 1.2− 1999 05 14 704 0.2− 0.5+
1976 10 22 381 0.9+ 0.2− 1999 04 15 704 1.3− 1.1+ 1999 05 14 704 0.2− 0.2−
1978 03 06 095 0.1+ 0.8+ 1999 04 15 704 0.6+ 0.8− 1999 05 14 704 0.8− 0.4−
1997 11 29 704 1.2+ 1.6+ 1999 04 18 426 0.6− 0.0 1999 05 14 704 0.5+ 0.3−
1997 11 29 704 0.7+ 0.8− 1999 04 18 426 0.3− 0.0 1999 05 18 704 1.1+ 0.2−
1997 11 29 704 0.3− 0.7− 1999 04 18 426 0.4− 0.0 1999 05 18 704 1.1+ 0.5−
1997 11 29 704 0.4− 0.5+ 1999 04 19 426 0.6− 0.1+ 1999 05 18 704 1.0+ 1.0−
1997 11 29 704 0.6+ 0.1+ 1999 04 19 426 0.4− 0.2+ 1999 05 18 704 0.6+ 0.6+
1997 12 04 704 0.5+ 1.4− 1999 04 19 426 0.7− 0.1+ 1999 05 18 704 0.7+ 1.2−
1997 12 04 704 0.1− 1.5− 1999 05 05 426 0.2+ 0.2− 1999 05 19 704 1.2+ 0.3−
1997 12 04 704 (2.4− 0.6−) 1999 05 05 426 0.1+ 0.1− 1999 05 19 704 0.9+ 0.2−
1997 12 04 704 0.5− 1.6+ 1999 05 05 426 0.3− 0.0 1999 05 19 704 0.5+ 0.3−
1997 12 05 704 (3.1+ 1.2+) 1999 05 06 426 0.4− 0.3− 1999 05 19 704 1.6+ 0.4−
1997 12 05 704 0.2+ 0.0 1999 05 06 426 0.2− 0.1− 1999 05 19 704 0.4+ 0.8−

1997 12 05 704 0.1+ 0.9− 1999 05 06 426 0.5− 0.1− 1999 06 04 699 0.2− 0.2+
1997 12 05 704 0.6+ 0.8− 1999 05 07 699 0.2+ 0.1− 1999 06 04 699 0.1+ 0.5+
1997 12 05 704 1.7− 1.7− 1999 05 07 699 0.0 0.1+ 1999 06 04 699 0.1+ 0.1+
1997 12 23 327 0.2− 1.1+ 1999 05 07 699 0.3+ 0.2+ 1999 06 07 703 0.0 0.2−
1997 12 23 327 0.7− 0.9+ 1999 05 10 704 0.0 0.1− 1999 06 07 703 0.2− 0.1+
1997 12 23 327 0.0 0.8+ 1999 05 10 704 0.9− 0.3+ 1999 06 07 703 0.4+ 0.6+
1999 04 12 704 0.1− 0.7− 1999 05 10 704 0.2− 1.1+ 1999 06 07 703 0.6+ 1.0+
1999 04 12 704 0.0 0.9− 1999 05 10 704 1.1− 0.6+ 1999 07 09 426 0.6− 0.1+
1999 04 12 704 0.2− 0.1+ 1999 05 10 704 0.8− 0.7+ 1999 07 09 426 0.6− 0.1−
1999 04 12 704 0.2− 1.1− 1999 05 13 704 0.2+ 0.0 1999 07 09 426 0.7− 0.1−
1999 04 12 704 1.1− 1.3− 1999 05 13 704 0.7+ 0.4− 1999 07 12 426 0.5− 0.0
1999 04 14 699 0.3− 0.3+ 1999 05 13 704 0.1+ 0.6+ 1999 07 12 426 0.5− 0.1−
1999 04 14 699 0.1− 0.3+ 1999 05 13 704 0.5− 0.3+ 1999 07 12 426 0.8− 0.2−
1999 04 14 699 0.3− 0.4+ 1999 05 13 704 0.2+ 0.8+
1999 04 15 704 1.0+ 0.8+ 1999 05 14 704 0.3+ 0.1+

(11213)∗ 1999 HF8 = 1972 EN = 1978 PE4 = 1979 YJ6 = 1987 SJ22

= 1987 ST30 = 1990 FV3 = 1996 RA24 = 1997 YF8
Discovered 1999 Apr. 16 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34975)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 25.75996 (2000.0) P Q
n 0.21993320 ω 353.09514 −0.98348557 +0.17515229
a 2.7181631 Ω 197.19668 −0.15780586 −0.95320004
e 0.1105589 i 8.86910 −0.08861967 −0.24643734
P 4.48 H 13.1 G 0.15 U 1
Residuals in seconds of arc
1972 03 14 095 (3.4+ 7.7−) 1998 12 23 704 0.2− 0.8− 1999 04 15 704 1.6+ 0.6+
1978 08 09 095 1.1− 2.4− 1998 12 23 704 0.6+ 1.9− 1999 04 15 704 (3.3+ 0.8+)
1979 12 23 095 (9.0− 2.5−) 1999 03 24 699 0.5+ 0.0 1999 04 16 704 0.6− 0.5−
1987 09 16 095 1.7+ 0.3+ 1999 03 24 699 0.6+ 0.1− 1999 04 16 704 0.1− 0.4−
1987 09 20 095 1.0+ 0.2+ 1999 03 24 699 0.5+ 0.1+ 1999 04 16 704 1.0− 0.0
1990 03 30 095 1.2− 0.5+ 1999 04 06 704 0.1+ 0.4− 1999 04 16 704 0.6+ 1.8−
1990 03 30 095 1.6+ 0.1+ 1999 04 06 704 0.5− 0.0 1999 04 16 704 1.3− 1.0+
1996 09 05 693 0.5+ 0.4+ 1999 04 06 704 0.6− 0.2+ 1999 04 17 704 0.4− 0.1−
1996 09 05 693 1.3+ 1.4− 1999 04 06 704 0.2− 0.3− 1999 04 17 704 0.5− 0.7+
1996 09 06 693 0.4− 0.7− 1999 04 06 704 0.2− 0.1− 1999 04 17 704 0.7+ 0.0
1996 09 06 693 1.9− 0.4− 1999 04 10 699 0.5+ 0.3− 1999 04 17 704 0.6− 0.6+
1997 12 25 566 0.9+ 1.5− 1999 04 10 699 0.7+ 0.0 1999 04 17 704 0.5− 0.1+
1997 12 25 566 0.8+ 1.4− 1999 04 10 699 0.6+ 0.2− 1999 04 17 704 0.4+ 0.6+
1997 12 25 566 1.1+ 1.3− 1999 04 12 704 0.0 0.5− 1999 04 17 704 0.6− 0.1−
1997 12 29 566 0.1− 1.0+ 1999 04 12 704 0.3− 0.1− 1999 04 17 704 0.1− 1.2+
1997 12 29 566 0.6− 1.4+ 1999 04 12 704 0.4− 0.5+ 1999 04 17 704 1.3− 0.5+
1997 12 29 566 0.0 1.0+ 1999 04 14 704 0.4+ 1.5− 1999 04 17 704 0.9− 0.1−
1997 12 30 566 0.7− 0.6− 1999 04 14 704 0.2− 0.1− 1999 06 08 704 0.0 1.0−
1997 12 30 566 0.6− 0.3− 1999 04 14 704 0.8+ 1.5+ 1999 06 08 704 0.5− 1.1−
1997 12 30 566 0.5− 0.6− 1999 04 14 704 0.4+ 0.0 1999 06 08 704 0.6− 1.1−
1998 12 23 704 0.5− 0.3+ 1999 04 14 704 1.4− 0.6+ 1999 06 08 704 0.0 1.3−
1998 12 23 704 0.3+ 0.9− 1999 04 15 704 1.3+ 0.3+ 1999 06 08 704 0.8+ 1.1−
1998 12 23 704 0.3− 0.0 1999 04 15 704 0.9+ 0.6−
(11214)∗ 1999 HP8 = 1930 BB = 1959 CS = 1970 EN2 = 1977 CB2

= 1988 CB7 = 1997 UC20
Discovered 1999 Apr. 16 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34975)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 95.42000 (2000.0) P Q
n 0.27291215 ω 138.07456 −0.49042374 −0.86955623
a 2.3538971 Ω 341.06510 +0.74459184 −0.38354469
e 0.1612527 i 10.28479 +0.45284384 −0.31107142
P 3.61 H 13.7 G 0.15 U 1
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Residuals in seconds of arc
1930 01 24 024(16.1− 7.0−) 1999 04 14 704 0.2− 0.2− 1999 04 17 704 0.6− 0.3+
1959 02 15 024 0.3+ 0.1+ 1999 04 14 704 0.1− 0.2− 1999 05 06 704 0.1− 0.1+
1959 03 09 024 0.0 0.4− 1999 04 14 704 0.1− 0.7− 1999 05 06 704 1.6− 0.7−
1970 03 04 805 0.2+ 0.4+ 1999 04 14 704 (4.0− 1.9−) 1999 05 06 704 1.1− 0.2−
1970 03 04 805 0.4− 0.6+ 1999 04 15 704 0.2+ 0.1+ 1999 05 06 704 (1.2+ 3.0+)
1970 03 04 805 0.6+ 0.5+ 1999 04 15 704 0.3+ 0.5− 1999 05 08 704 1.4+ 0.6+
1977 02 11 675 0.1− 0.3+ 1999 04 15 704 (4.5+ 3.4−) 1999 05 08 704 0.8+ 1.6+
1977 02 12 675 0.1− 0.4+ 1999 04 15 704 1.8− 1.5− 1999 05 08 704 0.3+ 1.4−
1988 02 13 054 0.2+ 0.0 1999 04 15 704 0.0 0.7− 1999 05 08 704 0.1− 0.3−
1988 02 13 054 0.1+ 0.8− 1999 04 16 704 2.0+ 0.2− 1999 05 08 704 0.4− 1.1−
1997 10 25 691 0.0 0.5− 1999 04 16 704 0.7+ 1.1− 1999 06 09 704 0.1+ 1.0+
1997 10 25 691 0.0 0.4− 1999 04 16 704 1.1− 1.6− 1999 06 09 704 0.3+ 0.6+
1997 10 25 691 0.2+ 0.4− 1999 04 16 704 0.5+ 0.4+ 1999 06 09 704 0.0 0.6+
1997 11 03 691 0.4+ 0.0 1999 04 17 704 0.6− 0.9− 1999 06 09 704 0.5+ 1.9+
1997 11 03 691 0.4+ 0.1− 1999 04 17 704 0.7− 0.8+ 1999 06 09 704 0.4+ 1.6+
1997 11 03 691 0.4+ 0.2− 1999 04 17 704 0.7− 0.5+

(11215)∗ 1999 HN10 = 1978 EZ9 = 1991 XP3

Discovered 1999 Apr. 17 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34976)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 228.91116 (2000.0) P Q
n 0.19192345 ω 108.02091 +0.99493094 −0.09997644
a 2.9765786 Ω 257.71797 +0.08756524 +0.91424291
e 0.0979176 i 0.63464 +0.04944440 +0.39263803
P 5.14 H 13.1 G 0.15 U 1
Residuals in seconds of arc
1978 03 15 675 0.0 0.1− 1999 04 09 699 0.7+ 1.0+ 1999 04 18 704 (2.0− 0.1−)
1978 03 16 675 0.3+ 0.8− 1999 04 09 699 1.1+ 0.1+ 1999 04 18 704 0.8− 1.5+
1991 12 04 399 1.0+ 1.1+ 1999 04 15 704 0.6+ 0.8− 1999 04 18 704 (2.6− 0.4+)
1991 12 04 399 1.1− 0.4− 1999 04 15 704 (3.7+ 0.3+) 1999 05 05 691 0.4− 0.2+
1992 01 01 691 0.5+ 0.1− 1999 04 15 704 0.5+ 1.0+ 1999 05 05 691 0.3− 0.2−
1992 01 01 691 0.0 0.2+ 1999 04 15 704 0.8+ 1.1+ 1999 05 05 691 0.2+ 0.4−
1992 01 01 691 0.1− 0.0 1999 04 15 704 0.1+ 1.3+ 1999 05 10 704 0.8− 0.2−
1994 05 04 691 1.2− 0.3− 1999 04 17 704 0.2+ 0.3− 1999 05 10 704 0.6− 1.3−
1994 05 04 691 1.1− 0.4− 1999 04 17 704 1.1+ 0.0 1999 05 10 704 0.5− 0.5+
1994 05 04 691 1.2− 0.2− 1999 04 17 704 0.4+ 0.8− 1999 05 10 704 (2.5− 0.1+)
1998 03 04 691 0.3+ 0.2− 1999 04 17 704 0.3+ 0.8− 1999 05 10 704 1.1− 0.4−
1998 03 04 691 0.4+ 0.1− 1999 04 17 704 0.5− 0.1+ 1999 05 13 704 0.6+ 0.7+
1998 03 04 691 0.3+ 0.2− 1999 04 18 704 1.8+ 0.7− 1999 05 13 704 0.7− 0.8+
1998 03 20 691 0.9− 0.5− 1999 04 18 704 1.8+ 0.1− 1999 05 13 704 1.0− 0.9−
1998 03 20 691 0.8− 0.4+ 1999 04 18 704 0.9+ 1.2+ 1999 05 13 704 1.1+ 0.0
1998 03 20 691 0.8− 0.1+ 1999 04 18 704 0.7− 1.3+ 1999 05 13 704 0.1+ 0.8−
1999 04 09 699 0.1− 0.4+ 1999 04 18 704 0.8− 1.3−

(11216)∗ 1999 JG1 = 1953 VZ1 = 1980 TE11 = 1990 RZ11 = 1990 SW12

= 1998 DP20

Discovered 1999 May 8 by the Catalina Sky Survey.
Id. G. V. Williams (MPC 34977)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 186.14514 (2000.0) P Q
n 0.29082182 ω 272.68916 +0.71414263 −0.69947943
a 2.2562370 Ω 131.69793 +0.65574868 +0.65500443
e 0.1587849 i 2.07208 +0.24493667 +0.28582813
P 3.39 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1953 11 11 760(56.6+ 17.7−)X 1997 10 31 704 1.0− 0.5+ 1999 04 07 704 0.2− 0.1+
1980 10 08 095 0.2+ 1.2+ 1997 10 31 704 1.1− 0.9+ 1999 04 07 704 0.4− 0.1+
1990 09 14 675 0.3− 0.2− 1997 10 31 704 (2.2− 0.6+) 1999 04 07 704 0.5− 0.6+
1990 09 14 675 0.6− 0.5− 1997 11 06 704 1.0+ 1.3+ 1999 04 12 704 0.1− 0.5−

1990 09 21 809 0.7− 0.1− 1997 11 06 704 0.6+ 0.1+ 1999 04 12 704 0.3− 0.3+
1990 09 21 809 0.0 0.2− 1997 11 06 704 0.5+ 0.4+ 1999 04 12 704 0.4− 0.2−
1990 09 21 809 0.7+ 0.4− 1997 11 06 704 0.1− 0.2+ 1999 04 12 704 1.6+ 0.1+
1990 09 22 809 1.0− 0.9+ 1997 11 06 704 0.4+ 0.5+ 1999 04 12 704 1.0− 1.4−
1990 09 22 809 0.4− 1.1+ 1998 02 21 327 0.2+ 0.7− 1999 05 08 703 0.1+ 0.1−
1990 09 22 809 0.0 0.9+ 1998 02 21 327 0.1− 0.4+ 1999 05 08 703 1.0− 0.8+
1997 10 28 327 0.6− 0.4+ 1998 02 21 327 0.9− 0.0 1999 05 08 703 0.0 1.3+
1997 10 28 327 0.8− 0.4+ 1998 02 22 327 0.3− 0.0 1999 05 08 703 0.8+ 1.5+
1997 10 28 327 0.6− 0.5+ 1998 02 22 327 0.1− 0.0 1999 05 09 703 0.0 0.9−
1997 10 29 704 1.0+ 0.7+ 1998 02 22 327 0.1− 0.0 1999 05 09 703 1.2+ 0.3−
1997 10 29 704 1.7+ 0.8+ 1998 02 23 327 0.0 0.2− 1999 05 09 703 1.7+ 1.2+
1997 10 29 704 0.9+ 1.3+ 1998 02 23 327 0.7− 0.1+ 1999 05 09 703 0.9+ 1.1+
1997 10 29 704 0.9+ 0.1+ 1998 02 23 327 0.3− 0.5+ 1999 05 15 704 (0.8− 2.3+)
1997 10 29 704 0.9+ 0.0 1998 02 23 327 1.0− 0.2+ 1999 05 15 704 0.4+ 0.6+
1997 10 30 704 0.3+ 1.0− 1998 02 26 327 0.0 0.0 1999 05 15 704 1.3− 1.6+
1997 10 30 704 0.5− 0.4− 1998 02 26 327 0.2− 0.0 1999 05 16 703 0.9+ 0.7+
1997 10 30 704 0.5+ 1.7− 1998 02 26 327 0.3− 0.0 1999 05 16 703 0.4+ 0.4+
1997 10 30 704 0.3+ 1.2− 1998 02 27 327 0.3− 0.2+ 1999 05 16 703 1.0+ 0.2−
1997 10 30 704 0.0 1.5− 1998 02 27 327 0.6− 0.3+ 1999 05 16 703 0.1+ 0.4−
1997 10 31 704 0.6− 0.6+ 1998 02 27 327 0.3− 0.1+
1997 10 31 704 1.8− 0.4+ 1999 04 07 704 0.3− 1.0+

(11217)∗ 1999 JC4 = 1978 WZ20 = 1989 UM2

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34980)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.86991 (2000.0) P Q
n 0.36362066 ω 69.48423 +0.37367916 +0.89791004
a 1.9440332 Ω 224.76515 −0.92535064 +0.34358131
e 0.0692542 i 19.29061 −0.06395370 +0.27515350
P 2.71 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1978 11 28 675 0.3− 0.8− 1999 04 17 704 0.5+ 0.1− 1999 05 13 704 0.7− 0.6+
1978 11 29 675 0.0 0.6− 1999 04 17 704 0.4+ 0.3− 1999 05 13 704 0.7− 1.0+
1989 10 27 675 1.0+ 1.5+ 1999 04 17 704 0.6+ 0.3− 1999 05 13 704 0.4− 0.5+
1989 10 27 675 0.3+ 1.5+ 1999 04 17 704 1.1+ 0.5− 1999 05 13 704 1.1− 0.3+
1989 10 29 675 (0.9− 2.8−) 1999 04 20 704 0.5− 0.1+ 1999 05 14 704 0.6− 0.2+
1989 10 29 675 0.1− 1.4− 1999 04 20 704 0.1− 0.1− 1999 05 14 704 0.7+ 0.5+
1997 11 30 566 0.4− 0.2+ 1999 04 20 704 0.2− 0.2+ 1999 05 14 704 1.5− 0.2+
1997 11 30 566 0.4− 0.1− 1999 04 20 704 0.2− 0.6+ 1999 05 14 704 1.3− 0.9+
1997 11 30 566 0.2− 0.4+ 1999 04 20 704 0.5+ 0.9+ 1999 05 14 704 0.8− 1.3+
1998 01 03 327 0.1+ 0.0 1999 05 10 704 0.5− 0.2− 1999 06 04 699 0.0 1.0+
1998 01 03 327 0.0 0.3+ 1999 05 10 704 0.1+ 0.0 1999 06 04 699 0.2+ 0.0
1998 01 03 327 0.5+ 1.6+ 1999 05 10 704 0.4+ 0.2− 1999 06 04 699 0.7+ 0.1+
1999 04 15 704 0.5+ 0.1− 1999 05 10 704 0.7+ 0.2− 1999 06 08 704 0.2+ 0.9−
1999 04 15 704 0.6+ 0.3+ 1999 05 10 704 0.4− 1.4− 1999 06 08 704 0.4+ 0.6−
1999 04 15 704 (1.8+ 3.0−) 1999 05 12 699 0.4+ 0.3+ 1999 06 08 704 0.8+ 0.3−
1999 04 15 704 0.1+ 0.9− 1999 05 12 699 0.7+ 0.5+ 1999 06 08 704 0.4+ 0.4−
1999 04 15 704 0.9− 1.9− 1999 05 12 699 0.6+ 0.0 1999 06 08 704 0.4+ 0.8+
1999 04 17 704 0.2− 0.3− 1999 05 13 704 0.4− 0.9+

(11218)∗ 1999 JD20 = 1969 TU7 = 1988 JK1 = 1993 BD8 = 1994 LO4

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34986)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 16.97302 (2000.0) P Q
n 0.18679263 ω 330.62657 −0.76584005 +0.63948190
a 3.0308392 Ω 249.28504 −0.57500237 −0.72800776
e 0.1357603 i 4.13640 −0.28785639 −0.24711859
P 5.28 H 13.4 G 0.15 U 1
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Residuals in seconds of arc
1969 10 08 033 0.5− 0.1+ 1998 01 25 566 0.5− 1.2+ 1999 05 13 704 0.3− 0.1−
1969 10 08 033 1.1− 0.5− 1998 01 25 566 0.7− 1.0+ 1999 05 13 704 1.2− 0.3−
1988 05 11 413 0.4− 1.1+ 1998 04 14 704 (2.3− 1.3+) 1999 05 13 704 1.0− 0.3−
1988 05 11 413 (3.6− 0.6+) 1998 04 14 704 1.3+ 1.7+ 1999 05 13 704 1.0− 0.2+
1991 12 14 691 0.2+ 0.5+ 1998 04 14 704 0.2+ 0.0 1999 05 13 704 1.0− 0.0
1991 12 14 691 0.7+ 0.2+ 1998 04 14 704 1.6+ 0.4+ 1999 05 14 704 1.0− 0.6−
1991 12 14 691 0.2+ 0.1+ 1998 04 14 704 1.7− 1.3− 1999 05 14 704 (1.4+ 2.1+)
1992 01 01 691 1.0− 0.7+ 1999 04 14 699 0.4+ 0.3+ 1999 05 14 704 1.0− 0.1+
1992 01 01 691 0.4+ 0.9+ 1999 04 14 699 0.0 0.1+ 1999 05 14 704 0.1− 0.5+
1992 01 01 691 (2.3+ 0.7+) 1999 04 14 699 (2.3− 0.1+) 1999 05 14 704 1.0− 0.3−
1993 01 23 809 0.7+ 0.0 1999 04 15 704 0.4+ 1.1− 1999 05 18 704 0.3+ 0.5+
1993 01 23 809 0.3+ 0.5+ 1999 04 15 704 0.7+ 0.7− 1999 05 18 704 0.6− 0.4−
1993 01 23 809 0.3+ 0.6− 1999 04 15 704 0.3+ 1.6− 1999 05 18 704 0.2+ 0.1+
1993 01 28 809 1.1+ 0.4− 1999 04 15 704 1.0+ 0.8− 1999 05 18 704 0.7+ 0.0
1993 01 28 809 0.3+ 0.5− 1999 04 15 704 0.4+ 1.2− 1999 05 18 704 1.2− 0.3+
1993 01 28 809 0.0 0.9− 1999 05 10 704 0.2− 0.2− 1999 05 19 704 0.5+ 0.0
1994 06 03 809 0.8+ 1.5+ 1999 05 10 704 0.2− 0.4+ 1999 05 19 704 0.4− 0.2+
1994 06 03 809 1.5+ 1.9+ 1999 05 10 704 0.4− 0.6− 1999 05 19 704 0.2+ 0.7+
1994 06 03 809 1.5+ 1.7+ 1999 05 10 704 0.3− 0.1+ 1999 05 19 704 0.7+ 0.3+
1994 06 04 809 (2.7− 3.2−) 1999 05 10 704 1.1− 0.3+ 1999 05 19 704 0.5+ 0.8+
1994 06 04 809 (2.1− 3.5−) 1999 05 12 699 0.4+ 0.1+ 1999 07 03 699 0.3+ 0.1−
1994 06 04 809 (2.3− 3.2−) 1999 05 12 699 0.4+ 0.3+ 1999 07 03 699 0.4+ 1.7+
1998 01 25 566 0.6− 1.0+ 1999 05 12 699 0.3+ 0.2− 1999 07 03 699 0.1− 0.6+

(11219)∗ 1999 JN20 = 1977 DB9 = 1981 LM = 1988 EZ1 = 1996 PK4

= 1997 WG33
Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34986)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 34.51991 (2000.0) P Q
n 0.27184593 ω 189.04474 −0.89144862 +0.45310892
a 2.3600479 Ω 17.89979 −0.41503294 −0.81346553
e 0.1489546 i 0.63689 −0.18184341 −0.36464521
P 3.63 H 14.8 G 0.15 U 1
Residuals in seconds of arc
1977 02 19 381 0.2+ 0.5− 1997 11 28 327 0.4− 0.1− 1999 05 12 699 0.6+ 0.5+
1977 02 19 381 0.7+ 0.3− 1997 11 29 704 0.0 0.0 1999 05 12 699 0.5+ 0.6+
1981 06 03 801 0.5+ 1.4− 1997 11 29 704 0.4+ 1.4− 1999 05 13 704 0.8+ 0.5+
1988 03 13 054 0.9− 0.6+ 1997 11 29 704 1.0+ 1.3− 1999 05 13 704 0.2+ 1.1−
1988 03 14 054 0.4− 0.1− 1997 11 29 704 (1.7− 2.9−) 1999 05 13 704 0.2+ 0.2+
1988 04 13 054 1.6− 0.6+ 1997 11 29 704 (3.3− 2.5−) 1999 05 13 704 0.4+ 1.4+
1995 01 28 691 0.3− 0.2− 1997 12 04 704 (0.6+ 3.4+) 1999 05 13 704 0.6− 0.5+
1995 01 28 691 0.3− 0.1+ 1997 12 04 704 (3.8+ 0.2+) 1999 05 18 704 1.0+ 0.1−
1995 01 28 691 0.3− 0.4+ 1997 12 04 704 (2.7+ 1.6+) 1999 05 18 704 0.8− 0.1−
1996 08 12 566 0.3− 0.5− 1997 12 04 704 (2.4+ 1.4+) 1999 05 18 704 0.1− 1.7−
1996 08 12 566 0.2+ 0.4− 1999 04 15 704 0.5− 0.0 1999 05 18 704 0.6− 0.2−
1996 08 12 566 0.6− 0.6− 1999 04 15 704 0.3− 0.5− 1999 05 18 704 0.1− 0.1+
1996 08 17 566 0.2− 0.3+ 1999 04 15 704 0.8+ 0.2− 1999 05 18 699 0.3+ 0.1+
1996 08 17 566 0.7− 0.4+ 1999 04 15 704 2.0+ 1.9+ 1999 05 18 699 1.5− 1.1+
1996 08 17 566 0.1+ 0.5+ 1999 05 10 704 0.1+ 0.9− 1999 05 19 704 0.1− 0.7−
1997 11 06 327 0.1+ 0.6+ 1999 05 10 704 0.7+ 0.7− 1999 05 19 704 0.0 0.4+
1997 11 06 327 0.3− 1.4+ 1999 05 10 704 0.1+ 0.0 1999 05 19 704 0.3− 1.0−
1997 11 06 327 0.5+ 0.8+ 1999 05 10 704 0.3+ 0.8− 1999 05 19 704 0.1+ 0.3+
1997 11 28 327 0.2− 0.1− 1999 05 10 704 0.6− 0.4+ 1999 05 19 704 0.6− 0.4+
1997 11 28 327 0.4+ 0.3+ 1999 05 12 699 0.4+ 0.2+

(11220)∗ 1999 JM25 = 1978 EO7 = 1983 VE4 = 1993 TA22

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34988)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 277.29672 (2000.0) P Q
n 0.29099951 ω 103.28058 +0.98677381 +0.12567908
a 2.2553185 Ω 249.57387 −0.15455639 +0.91989916
e 0.2006479 i 6.27221 +0.04888536 +0.37147046
P 3.39 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1978 03 05 095 1.1− 0.8− 1999 05 09 699 0.2− 0.2+ 1999 05 18 704 1.2− 0.5−
1983 11 08 381 0.7+ 0.8− 1999 05 09 699 0.3− 0.5+ 1999 05 18 704 0.2− 0.5−
1993 10 13 675 0.0 0.5− 1999 05 09 699 0.4− 0.4− 1999 05 18 704 0.5− 0.1−
1993 10 13 675 0.1+ 0.8− 1999 05 10 704 0.5+ 0.0 1999 05 18 704 0.6− 0.5−
1993 10 15 675 0.0 0.5− 1999 05 10 704 0.4+ 0.1− 1999 05 18 704 0.1− 0.1+
1997 12 30 566 0.2+ 0.6+ 1999 05 10 704 0.7+ 0.1+ 1999 05 19 704 0.3+ 1.4−
1997 12 30 566 0.1− 0.6+ 1999 05 10 704 0.7+ 0.3− 1999 05 19 704 0.3+ 0.2−
1997 12 30 566 0.2+ 0.4+ 1999 05 10 704 0.3+ 0.4− 1999 05 19 704 0.0 0.8−
1998 01 26 566 0.1− 0.6− 1999 05 13 704 0.3+ 0.8− 1999 05 19 704 0.4− 0.6−
1998 01 26 566 0.2+ 0.2− 1999 05 13 704 0.6+ 0.1+ 1999 05 19 704 0.1+ 0.4−
1998 01 26 566 0.0 0.6− 1999 05 13 704 0.3+ 0.6+ 1999 05 19 699 0.4− 0.1−
1999 04 15 704 1.0− 0.2+ 1999 05 13 704 0.2− 0.4− 1999 05 19 699 0.7− 0.3−
1999 04 15 704 1.0− 0.5+ 1999 05 13 704 0.1− 0.1− 1999 05 19 699 0.3− 0.3−
1999 04 15 704 0.8− 0.3+ 1999 05 14 704 0.8+ 1.4− 1999 06 09 704 0.3+ 0.2+
1999 04 15 704 0.3+ 1.5+ 1999 05 14 704 0.8+ 0.7− 1999 06 09 704 0.3+ 0.1+
1999 04 17 699 0.4+ 0.2+ 1999 05 14 704 0.0 0.3+ 1999 06 09 704 0.1+ 0.7+
1999 04 17 699 0.1− 0.2+ 1999 05 14 704 0.2− 0.2+ 1999 06 09 704 0.5+ 1.2+
1999 04 17 699 0.1− 0.6+ 1999 05 14 704 0.1+ 0.8− 1999 06 09 704 0.1+ 1.5+

(11221)∗ 1999 JO26 = 1976 JV1 = 1978 TW8 = 1982 KU
Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34989)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 304.76804 (2000.0) P Q
n 0.17098801 ω 255.21253 +0.56850134 +0.80531043
a 3.2148369 Ω 50.68845 −0.64615791 +0.56361296
e 0.1164537 i 12.55375 −0.50920152 +0.18389004
P 5.76 H 12.2 G 0.15 U 2
Residuals in seconds of arc
1976 05 02 095 0.2+ 0.4+ 1999 04 15 704 0.7+ 0.4− 1999 05 15 703 0.0 0.5−
1978 10 09 095 1.0− 0.9+ 1999 05 07 699 0.1− 0.1− 1999 05 18 704 0.0 0.1−
1978 11 01 095 0.1+ 0.6+ 1999 05 07 699 0.3− 0.3+ 1999 05 18 704 0.3− 0.2−
1982 05 21 688 2.0+ 0.6− 1999 05 07 699 0.2− 0.0 1999 05 18 704 0.9− 0.1−
1982 05 21 688 1.0− 1.5+ 1999 05 10 704 0.9+ 0.0 1999 05 18 704 0.3− 0.5−
1982 05 28 688 1.9− 1.6− 1999 05 10 704 1.0+ 0.1+ 1999 05 18 699 0.8+ 0.6+
1982 05 28 688 0.7+ 0.2+ 1999 05 10 704 0.5+ 0.0 1999 05 18 699 0.9+ 0.0
1999 03 25 699 0.2− 0.1− 1999 05 10 704 0.5+ 0.1− 1999 05 18 699 0.9+ 0.4+
1999 03 25 699 0.1+ 1.2+ 1999 05 10 704 1.2− 0.2− 1999 05 19 704 0.1+ 0.5−
1999 03 25 699 0.4+ 0.5− 1999 05 13 704 0.0 0.3+ 1999 05 19 704 0.2− 0.1−
1999 04 12 704 0.3− 0.2− 1999 05 13 704 0.5+ 0.5+ 1999 05 19 704 0.5− 0.0
1999 04 12 704 0.4− 0.3+ 1999 05 13 704 0.1+ 0.0 1999 05 19 704 0.3+ 0.3−
1999 04 12 704 0.2− 0.3+ 1999 05 13 704 0.9+ 0.5− 1999 05 19 704 0.3+ 0.4−
1999 04 12 704 0.4− 0.1+ 1999 05 13 704 0.4− 0.2+ 1999 06 05 699 0.6+ 0.4+
1999 04 12 704 0.1+ 0.8+ 1999 05 14 704 0.4− 0.1− 1999 06 05 699 0.6+ 1.8+
1999 04 14 699 0.5+ 0.2− 1999 05 14 704 0.1− 0.0 1999 06 05 699 0.3+ 0.6+
1999 04 14 699 0.0 0.1− 1999 05 14 704 0.9− 0.2+ 1999 06 09 704 0.7+ 0.7+
1999 04 14 699 0.1+ 0.7+ 1999 05 14 704 1.0− 0.2− 1999 06 09 704 0.0 0.4−
1999 04 15 704 0.1+ 0.1− 1999 05 14 704 1.0− 0.3− 1999 06 09 704 0.4+ 0.4+
1999 04 15 704 0.5+ 1.8− 1999 05 15 703 0.6− 0.7+ 1999 06 09 704 0.2− 0.1−
1999 04 15 704 0.4− 0.3− 1999 05 15 703 0.0 0.3+ 1999 06 09 704 1.2− 0.1−
1999 04 15 704 1.0− 0.8− 1999 05 15 703 0.6+ 0.1+

(11222)∗ 1999 JR27 = 1975 VB4 = 1985 SN = 1998 DO5

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.



1999 JULY 28 M.P.C. 35269

Id. G. V. Williams (MPC 34990)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 236.85509 (2000.0) P Q
n 0.19058236 ω 157.74868 +0.97758717 −0.18848259
a 2.9905260 Ω 213.54881 +0.15837399 +0.95192065
e 0.1104835 i 9.77159 +0.13871194 +0.24149821
P 5.17 H 13.3 G 0.15 U 1
Residuals in seconds of arc
1975 11 02 095 0.0 0.3− 1999 05 07 699 0.3− 0.0 1999 05 18 704 0.2− 0.9−
1985 09 18 046 0.6+ 0.3+ 1999 05 07 699 0.3+ 0.4+ 1999 05 18 704 1.8− 1.6−
1985 09 18 046 0.5− 0.8− 1999 05 10 704 0.8+ 0.4+ 1999 05 18 704 0.6+ 0.8−
1985 09 19 046 2.5+ 0.2+ 1999 05 10 704 0.5+ 0.6− 1999 05 18 704 0.3− 0.9−
1985 09 19 046 1.9− 1.9− 1999 05 10 704 0.5+ 0.8+ 1999 05 18 704 0.0 0.9−
1998 02 22 566 0.6− 0.3+ 1999 05 10 704 0.2+ 0.6+ 1999 05 19 704 0.7+ 0.7−
1998 02 22 566 0.2− 0.1− 1999 05 10 704 0.4+ 0.6+ 1999 05 19 704 0.2+ 0.6+
1998 02 22 566 0.1− 0.3+ 1999 05 13 704 0.5+ 0.4+ 1999 05 19 704 0.2− 0.4+
1998 02 23 566 0.3− 0.1+ 1999 05 13 704 0.1− 0.8+ 1999 05 19 704 0.6+ 1.9−
1998 02 23 566 0.1− 0.1+ 1999 05 13 704 0.7+ 0.7+ 1999 05 19 704 1.0+ 1.8−
1998 02 23 566 0.4− 0.3+ 1999 05 13 704 0.1+ 0.7− 1999 06 07 703 0.1− 0.7−
1998 03 24 566 0.7+ 1.0− 1999 05 13 704 0.3+ 0.3+ 1999 06 07 703 0.6− 0.3+
1998 03 24 566 0.3+ 0.9− 1999 05 14 704 0.7− 1.8− 1999 06 07 703 0.2− 1.5+
1998 03 24 566 0.4+ 1.3− 1999 05 14 704 1.6+ 1.0− 1999 06 07 703 0.1− 1.5+
1999 04 12 704 1.1− 0.4+ 1999 05 14 704 (2.6+ 0.5−) 1999 06 08 704 0.6− 0.5−
1999 04 12 704 1.0− 0.5+ 1999 05 14 704 1.6+ 0.1− 1999 06 08 704 0.0 0.5−
1999 04 12 704 0.7− 0.4+ 1999 05 17 699 0.0 0.2+ 1999 06 08 704 0.5− 1.1+
1999 04 12 704 0.7− 1.0− 1999 05 17 699 0.7− 1.6+ 1999 06 08 704 0.4− 0.4+
1999 05 07 699 0.0 0.2+ 1999 05 17 699 0.1+ 0.6+ 1999 06 08 704 1.3− 0.6+

(11223)∗ 1999 JC30 = 1977 DU1 = 1990 SJ3

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34991)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 305.51704 (2000.0) P Q
n 0.18714978 ω 259.98531 +0.56527235 +0.82355983
a 3.0269819 Ω 44.54415 −0.72811172 +0.52495524
e 0.0928836 i 3.84830 −0.38771188 +0.21487487
P 5.27 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1977 02 18 381 0.1+ 2.0− 1998 02 27 566 0.0 0.6+ 1999 05 14 704 0.5− 0.1+
1977 02 18 381 0.9+ 0.6− 1999 04 12 704 0.4+ 0.0 1999 05 14 704 0.2+ 0.1+
1977 02 19 381 1.2− 0.5− 1999 04 12 704 0.7− 0.3− 1999 05 14 704 (2.2− 1.3−)
1977 02 19 381 0.9− 1.2− 1999 04 12 704 0.4+ 0.8+ 1999 05 15 703 0.7+ 0.3+
1990 09 18 675 (0.3+ 2.3−) 1999 04 12 704 0.4− 0.3− 1999 05 15 703 0.2+ 0.4+
1990 09 18 675 0.4+ 1.2− 1999 04 12 704 0.2+ 1.5+ 1999 05 15 703 0.2+ 0.3+
1990 09 20 675 0.6+ 1.1− 1999 04 15 704 (2.2+ 1.9−) 1999 05 15 703 0.5− 0.4+
1990 09 20 675 1.3− 1.3− 1999 04 15 704 0.2+ 0.1+ 1999 05 18 704 1.0− 0.7−
1995 08 27 809 (4.1− 1.2+) 1999 04 15 704 0.6+ 0.0 1999 05 18 704 0.0 0.8−
1995 08 27 809 0.1+ 0.9− 1999 04 15 704 0.9+ 0.2+ 1999 05 18 704 0.4− 0.4−
1995 08 28 809 0.3− 0.7− 1999 04 15 704 (1.0+ 4.8+) 1999 05 18 704 0.7− 0.7−
1995 08 28 809 0.7+ 0.2+ 1999 05 07 699 0.5+ 0.6+ 1999 05 18 704 1.7− 0.2+
1995 08 29 809 0.1− 0.1+ 1999 05 07 699 0.2+ 0.3+ 1999 05 18 699 0.5+ 0.2+
1995 08 29 809 (2.6+ 1.4+) 1999 05 07 699 0.2+ 1.1+ 1999 05 18 699 0.6+ 0.6+
1995 08 30 809 0.6+ 0.1+ 1999 05 10 704 0.5− 0.3− 1999 05 18 699 0.0 0.4+
1995 08 30 809 0.3+ 0.2+ 1999 05 10 704 0.7+ 0.8− 1999 05 19 704 0.1− 0.1−
1995 08 31 809 0.2+ 0.1− 1999 05 10 704 0.6− 0.6− 1999 05 19 704 0.4− 0.2−
1995 09 29 809 0.7+ 0.6+ 1999 05 13 704 0.1+ 0.9− 1999 05 19 704 0.3+ 0.3−
1998 01 26 566 0.2+ 0.4− 1999 05 13 704 0.1− 1.0− 1999 05 19 704 0.6− 1.0−
1998 01 26 566 0.0 0.3− 1999 05 13 704 0.1+ 0.1− 1999 05 19 704 0.9− 0.9−
1998 01 26 566 0.1+ 0.2− 1999 05 13 704 0.7− 0.8− 1999 06 05 699 0.2+ 0.1+
1998 02 27 566 0.1− 0.6+ 1999 05 13 704 0.1+ 0.5− 1999 06 05 699 0.4− 0.6+
1998 02 27 566 0.3+ 0.7+ 1999 05 14 704 0.3+ 0.5− 1999 06 05 699 0.4+ 0.6+

(11224)∗ 1999 JP32 = 1981 UB24 = 1993 BL6 = 1998 BY45

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34992)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 288.41440 (2000.0) P Q
n 0.19865799 ω 204.47800 +0.79409483 +0.60593762
a 2.9089216 Ω 118.14180 −0.54839241 +0.74797037
e 0.0559207 i 3.08569 −0.26206712 +0.27088730
P 4.96 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1981 10 24 675 0.5+ 0.7+ 1998 02 26 566 0.3+ 0.0 1999 05 17 699 0.0 0.2+
1981 10 25 675 0.0 0.8+ 1998 02 26 566 0.2− 0.1+ 1999 05 17 699 1.0+ 0.1+
1991 11 29 691 0.4+ 0.8+ 1999 05 08 699 0.7+ 0.0 1999 05 17 699 0.4− 0.1+
1991 11 29 691 0.2+ 0.3+ 1999 05 08 699 0.6+ 0.1− 1999 05 18 704 0.6+ 0.3−
1991 12 03 691 1.4− 0.1− 1999 05 08 699 0.4+ 0.4− 1999 05 18 704 0.3− 0.6+
1991 12 03 691 (5.6− 0.5−) 1999 05 10 704 0.1+ 0.6− 1999 05 18 704 1.1− 0.1+
1991 12 03 691 0.5− 0.2+ 1999 05 10 704 0.1− 0.9+ 1999 05 18 704 0.5+ 0.6+
1993 01 27 010 0.6+ 0.6− 1999 05 10 704 0.4+ 0.8− 1999 05 18 704 0.6− 0.3−
1993 01 27 010 0.7− 0.6− 1999 05 10 704 0.8+ 0.8+ 1999 06 09 704 0.6+ 0.6+
1993 01 27 010 0.2− 1.1− 1999 05 10 704 0.6− 0.5− 1999 06 09 704 0.1− 1.5+
1993 01 28 010 0.1− 0.8+ 1999 05 13 704 0.4− 0.4+ 1999 06 09 704 0.4+ 0.3−
1993 01 28 010 0.6− 0.9+ 1999 05 13 704 0.6− 0.5+ 1999 06 09 704 0.6+ 1.0−
1993 01 28 010 1.1− 1.1+ 1999 05 13 704 0.1− 0.6+ 1999 06 09 704 0.2+ 1.4−
1998 01 25 566 0.6+ 0.2− 1999 05 13 704 0.1− 1.2+ 1999 06 14 704 1.3+ 0.1−
1998 01 25 566 0.6+ 0.2− 1999 05 13 704 0.8− 0.7+ 1999 06 14 704 0.0 0.1+
1998 01 25 566 0.6+ 0.3− 1999 05 14 704 0.6− 0.1− 1999 06 14 704 0.3− 0.3+
1998 01 27 012 0.1− 0.4+ 1999 05 14 704 0.7− 0.4− 1999 06 14 704 0.7− 0.4−
1998 01 27 012 0.5+ 0.1+ 1999 05 14 704 0.4− 0.7+ 1999 06 14 704 0.3− 0.1+
1998 01 27 012 0.1− 0.9− 1999 05 14 704 1.2+ 0.8+
1998 02 26 566 0.1− 0.1− 1999 05 14 704 0.6− 1.4−

(11225)∗ 1999 JD36 = 1978 RY8 = 1987 BL3

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34994)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 235.62968 (2000.0) P Q
n 0.27079775 ω 207.81674 +0.91941502 −0.39324251
a 2.3661341 Ω 175.32736 +0.37317980 +0.86746320
e 0.1092806 i 4.24458 +0.12414857 +0.30474238
P 3.64 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1978 09 02 809 0.2+ 0.8− 1998 01 26 566 0.5+ 0.1− 1999 05 18 704 0.4− 0.4+
1978 09 02 809 0.2+ 0.6− 1998 01 26 566 0.3+ 0.2− 1999 06 04 703 0.7− 0.1+
1978 09 02 809 0.0 0.5− 1999 04 14 699 1.3+ 1.2− 1999 06 04 703 0.3− 0.1−
1978 09 02 809 0.1+ 0.1+ 1999 04 14 699 1.0+ 1.2+ 1999 06 04 703 0.2− 0.5+
1978 09 06 809 0.3+ 0.4− 1999 04 14 699 0.6− 1.5+ 1999 06 04 703 0.2+ 0.9−
1978 09 10 809 1.0− 1.3+ 1999 05 10 704 1.0− 0.8− 1999 06 05 703 0.1+ 0.4−
1978 09 10 809 0.1+ 1.0− 1999 05 10 704 0.2− 0.1+ 1999 06 05 703 0.6+ 0.3+
1978 09 10 809 0.1− 1.0+ 1999 05 10 704 1.8− 1.1+ 1999 06 05 703 0.1+ 1.2+
1978 09 10 809 0.9+ 0.2− 1999 05 10 704 (0.2− 2.3−) 1999 06 05 703 0.4+ 0.8+
1987 01 30 010 1.2+ 0.7− 1999 05 10 704 0.2− 0.3+ 1999 06 08 704 (0.5+ 2.2−)
1987 01 30 010 0.8− 1.0+ 1999 05 13 704 0.1− 0.1+ 1999 06 08 704 0.5− 0.8+
1987 01 30 010 1.6− 1.1+ 1999 05 13 704 0.1− 1.1− 1999 06 08 704 1.1+ 0.6−
1995 03 27 691 0.1+ 0.6− 1999 05 13 704 0.3+ 1.0− 1999 06 08 704 0.7− 0.3−
1995 03 27 691 0.2+ 0.7− 1999 05 13 704 0.3+ 0.3+ 1999 06 14 704 1.2+ 0.3−
1995 03 27 691 0.3+ 0.7− 1999 05 13 704 0.1− 1.2− 1999 06 14 704 0.1+ 1.3+
1997 12 26 566 0.4− 0.0 1999 05 18 704 1.3+ 1.2− 1999 06 14 704 0.4+ 0.5−
1997 12 26 566 0.2− 0.3− 1999 05 18 704 1.3− 0.3− 1999 06 14 704 0.2+ 0.8−
1997 12 26 566 0.1− 0.3− 1999 05 18 704 1.6− 0.4+
1998 01 26 566 0.3+ 0.9− 1999 05 18 704 0.3+ 1.1+
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(11226)∗ 1999 JO36 = 1969 TS7 = 1990 SU = 1995 SD55

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 34994)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 341.59934 (2000.0) P Q
n 0.18754622 ω 52.72934 −0.05398759 +0.99414184
a 3.0227148 Ω 214.53139 −0.96045847 −0.07734965
e 0.0518366 i 9.50775 −0.27313892 +0.07549200
P 5.26 H 13.1 G 0.15 U 1
Residuals in seconds of arc
1969 10 08 033 0.2− 0.2+ 1999 04 22 691 0.5− 0.9− 1999 05 18 704 0.2+ 1.1+
1969 10 08 033 0.4− 0.1+ 1999 05 08 699 0.2+ 0.0 1999 05 18 704 0.6− 0.8+
1990 09 16 675 0.9+ 0.0 1999 05 08 699 0.0 0.2+ 1999 05 19 704 0.0 0.1−
1990 09 16 675 1.2+ 1.0− 1999 05 08 699 0.1+ 0.4+ 1999 05 19 704 0.0 0.3−
1990 09 17 675 0.3+ 0.3+ 1999 05 10 704 0.1− 0.3− 1999 05 19 704 0.8− 0.9−
1990 09 17 675 1.1+ 1.3− 1999 05 10 704 0.6− 0.6− 1999 05 19 704 0.9− 0.6+
1990 09 18 675 (0.6+ 2.7−) 1999 05 10 704 0.0 0.5− 1999 06 04 703 0.0 0.2+
1990 09 18 675 (0.1+ 2.7−) 1999 05 10 704 0.4− 1.2− 1999 06 04 703 0.1− 0.5+
1990 09 20 675 0.7+ 1.7− 1999 05 13 704 0.3− 1.1− 1999 06 04 703 0.2+ 0.3−
1990 09 20 675 0.3− 0.4+ 1999 05 13 704 0.1− 0.6− 1999 06 04 703 0.1− 1.3−
1990 10 15 675 0.8− 0.5− 1999 05 13 704 0.4+ 0.3− 1999 06 05 703 0.4+ 0.4−
1990 10 15 675 0.7+ 1.2+ 1999 05 13 704 0.2+ 0.3+ 1999 06 05 703 0.1− 0.3+
1995 09 20 693 0.4+ 1.0− 1999 05 13 704 (2.1− 1.4+) 1999 06 05 703 0.5− 0.2+
1995 09 20 693 0.3− 1.7− 1999 05 14 704 0.0 0.3− 1999 06 05 703 0.1+ 0.7+
1995 09 25 693 (2.3− 1.2−) 1999 05 14 704 0.2− 0.1− 1999 06 09 704 1.5+ 0.5−
1995 09 25 693 1.3− 1.8− 1999 05 14 704 0.5− 0.5+ 1999 06 09 704 (0.3+ 2.4+)
1998 01 29 566 0.5− 1.4− 1999 05 14 704 1.1− 0.6− 1999 06 09 704 1.5+ 1.5−
1998 01 29 566 0.8− 1.2− 1999 05 14 704 0.6− 1.2+ 1999 06 09 704 (2.4− 0.3+)
1998 01 29 566 0.6− 1.5− 1999 05 17 699 0.5+ 0.2− 1999 06 14 704 1.2+ 0.7−
1998 02 26 566 0.0 0.6− 1999 05 17 699 0.4+ 0.2+ 1999 06 14 704 0.5+ 1.0−
1998 02 26 566 0.2− 0.4− 1999 05 17 699 0.7+ 0.1− 1999 06 14 704 0.3+ 0.3+
1998 02 26 566 0.0 0.4− 1999 05 18 704 0.1− 0.5− 1999 06 14 704 1.0+ 0.4+
1999 04 22 691 1.5− 1.4+ 1999 05 18 704 0.3+ 0.0 1999 06 14 704 0.7− 1.3+
1999 04 22 691 0.3+ 0.2− 1999 05 18 704 0.1− 0.2−

(11227)∗ 1999 JR43 = 1969 RD1 = 1978 EK8 = 1985 FH2 = 1988 BS4

= 1997 WU43
Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 34998)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 120.72912 (2000.0) P Q
n 0.28815325 ω 197.17193 −0.69659290 −0.71527198
a 2.2701456 Ω 297.02403 +0.66543435 −0.61487744
e 0.0267054 i 3.60898 +0.26824514 −0.33213209
P 3.42 H 14.1 G 0.15 U 1
Residuals in seconds of arc
1969 09 13 095 (0.8− 4.6+) 1997 12 05 704 0.8+ 0.5− 1999 05 13 704 0.5+ 0.2+
1978 03 05 095 1.8− 0.3+ 1997 12 05 704 0.2+ 1.5− 1999 05 13 704 0.7+ 0.5+
1985 03 24 688 1.0+ 0.1− 1997 12 05 704 0.2+ 2.0− 1999 05 18 704 0.0 0.7−
1985 03 24 688 1.7+ 0.4− 1998 01 08 699 1.1+ 0.9+ 1999 05 18 704 0.1+ 1.3−
1988 01 18 071 (4.9+ 4.9+) 1998 01 08 699 0.4+ 1.4+ 1999 05 18 704 0.2+ 0.8−
1988 01 18 071 (4.8+ 3.2+) 1998 01 08 699 0.4+ 0.9+ 1999 05 18 704 0.0 0.4−
1988 01 18 071 (2.0+ 3.6+) 1999 04 15 704 0.8+ 0.6+ 1999 05 18 704 0.1+ 0.1−
1988 01 19 071 0.2− 0.9− 1999 04 15 704 0.8− 0.8− 1999 05 18 699 0.6− 0.6−
1996 07 21 566 0.3+ 0.7− 1999 04 15 704 1.0− 0.5+ 1999 05 18 699 0.1− 0.2−
1996 07 21 566 0.3+ 0.7− 1999 04 15 704 (1.2− 2.7−) 1999 05 18 699 0.4− 0.0
1996 07 21 566 0.3+ 0.7− 1999 04 15 704 0.1− 0.3+ 1999 05 19 704 0.2+ 0.9−
1997 11 29 704 0.2− 0.1− 1999 05 09 699 0.4− 0.6+ 1999 05 19 704 0.2+ 0.4−
1997 11 29 704 0.8− 0.1+ 1999 05 09 699 0.0 0.3+ 1999 05 19 704 0.1+ 0.7−
1997 11 29 704 1.6− 0.3− 1999 05 09 699 0.0 0.2+ 1999 06 09 704 1.1− 0.3+

1997 11 29 704 0.1− 0.2− 1999 05 10 704 0.5+ 0.6− 1999 06 09 704 1.2− 0.1−
1997 11 29 704 (2.2− 0.3+) 1999 05 10 704 0.1+ 0.7− 1999 06 09 704 1.1− 1.4+
1997 12 04 704 0.1− 0.4+ 1999 05 10 704 0.3+ 0.4− 1999 06 09 704 0.9− 0.7+
1997 12 04 704 0.3− 0.7− 1999 05 10 704 1.2+ 0.2− 1999 06 09 704 (1.9− 2.6+)
1997 12 04 704 0.5− 0.1+ 1999 05 10 704 0.2+ 0.8− 1999 06 15 704 0.0 0.0
1997 12 04 704 0.2+ 1.3− 1999 05 13 704 0.7+ 0.0 1999 06 15 704 0.5− 0.6+
1997 12 05 704 0.5+ 0.6− 1999 05 13 704 0.3+ 0.0 1999 06 15 704 0.7− 0.8+
1997 12 05 704 (2.3+ 1.0−) 1999 05 13 704 1.0+ 0.1− 1999 06 15 704 0.9− 0.6+

(11228)∗ 1999 JW49 = 1976 UW18 = 1981 EE49 = 1986 QW
Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 35002)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 193.51163 (2000.0) P Q
n 0.28571888 ω 297.94833 +0.45864824 −0.88707975
a 2.2830220 Ω 124.65705 +0.83598843 +0.41079779
e 0.1448383 i 3.64274 +0.30127253 +0.21055807
P 3.45 H 14.6 G 0.15 U 2
Residuals in seconds of arc
1976 10 22 381 1.1− 0.3+ 1986 09 01 809 0.6− 0.2+ 1999 05 13 704 0.3+ 1.1+
1976 10 22 381 0.0 0.3− 1986 09 01 809 0.4− 0.1− 1999 05 13 704 0.7+ 0.8+
1976 10 24 381 0.7− 0.4+ 1986 09 01 809 0.4− 0.3− 1999 05 18 704 1.0− 0.3−
1976 10 24 381 0.2+ 0.1− 1995 03 29 691 1.3+ 0.6+ 1999 05 18 704 0.5+ 0.4+
1981 03 08 095 1.4+ 1.7+ 1995 03 29 691 0.2− 0.1− 1999 05 18 704 0.3− 0.3−
1986 08 26 809 2.4+ 1.2+ 1995 03 29 691 0.4− 0.1− 1999 05 18 704 0.1− 1.0+
1986 08 26 809 2.4+ 1.3+ 1995 04 04 691 0.0 0.1− 1999 05 18 704 0.3+ 0.7+
1986 08 26 809 (2.7+ 1.4+) 1995 04 04 691 0.0 0.1+ 1999 06 05 703 0.6+ 0.6−
1986 08 27 809 0.6+ 0.3+ 1995 04 04 691 0.2− 0.5− 1999 06 05 703 0.1− 0.4+
1986 08 27 809 1.0+ 0.5+ 1999 05 10 704 0.3− 0.1− 1999 06 05 703 0.4− 0.1+
1986 08 27 809 0.8+ 0.5+ 1999 05 10 704 0.3− 0.5+ 1999 06 05 703 0.7+ 1.4−
1986 08 28 809 0.2− 0.8− 1999 05 10 704 (0.4− 2.2+) 1999 06 09 704 0.6+ 1.3+
1986 08 28 809 0.0 0.4− 1999 05 10 704 1.1− 0.4+ 1999 06 09 704 0.1− 0.7−
1986 08 28 809 0.4+ 0.4− 1999 05 10 704 0.7− 1.3− 1999 06 09 704 0.7+ 1.2+
1986 08 29 809 1.9− 0.0 1999 05 13 704 1.9− 0.0 1999 06 09 704 0.2+ 0.5−
1986 08 29 809 1.5− 0.1− 1999 05 13 704 0.4+ 1.2−
1986 08 29 809 1.2− 0.0 1999 05 13 704 0.4− 0.1−
(11229)∗ 1999 JX52 = 1983 TK2 = 1993 SE16

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 35005)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 281.67548 (2000.0) P Q
n 0.29412995 ω 260.11551 +0.99466573 +0.08164906
a 2.2392876 Ω 95.18142 −0.05058635 +0.91868634
e 0.1523735 i 3.62893 −0.08989500 +0.38645677
P 3.35 H 14.8 G 0.15 U 1
Residuals in seconds of arc
1983 10 09 675 0.5− 0.3− 1999 04 19 699 1.1+ 0.0 1999 06 06 703 0.2+ 0.0
1983 10 09 675 0.4+ 0.4+ 1999 04 19 699 0.7+ 0.5+ 1999 06 06 703 0.1+ 0.3+
1993 09 21 675 0.0 0.9− 1999 05 10 704 0.1+ 0.6− 1999 06 06 703 0.3+ 1.0+
1993 09 21 675 0.8− 0.4− 1999 05 10 704 0.5− 1.6+ 1999 06 06 703 0.4+ 1.0+
1993 09 23 675 0.8− 0.4− 1999 05 10 704 0.3− 0.2− 1999 06 12 691 0.0 0.2+
1993 10 13 675 (2.7+ 0.7+) 1999 05 10 704 0.2+ 0.7− 1999 06 12 691 0.1− 0.0
1993 10 13 675 2.0+ 1.2+ 1999 05 10 704 1.1− 0.4− 1999 06 12 691 0.1− 0.0
1998 01 07 699 0.4− 0.5− 1999 05 13 704 0.2+ 0.1− 1999 06 14 704 0.2+ 0.4−
1998 01 07 699 0.0 0.9− 1999 05 13 704 1.2− 1.1− 1999 06 14 704 0.5+ 0.1−
1998 01 07 699 0.4+ 0.6− 1999 05 13 704 0.2− 0.6− 1999 06 14 704 0.1+ 0.3−
1998 01 26 566 0.0 0.4+ 1999 05 13 704 1.0− 0.3− 1999 06 14 704 0.1+ 0.5−
1998 01 26 566 0.4+ 0.2+ 1999 05 13 704 1.6− 1.7− 1999 06 14 704 0.1+ 0.3−
1998 01 26 566 0.2+ 0.5+ 1999 05 18 704 0.1+ 0.1− 1999 06 18 691 0.1+ 0.0
1998 02 26 566 0.1− 0.3− 1999 05 18 704 0.3− 0.3+ 1999 06 18 691 0.1+ 0.1+
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1998 02 26 566 0.2− 0.2+ 1999 05 18 704 0.4+ 0.1− 1999 06 18 691 0.1− 0.0
1998 02 26 566 0.8− 0.1+ 1999 05 18 704 0.2− 0.1+
1999 04 19 699 1.2+ 1.1+ 1999 05 18 704 0.7+ 0.4+

(11230)∗ 1999 JV57 = 1958 VD1 = 1974 SC2 = 1977 QQ = 1982 BU6

= 1987 UW8 = 1990 SQ28 = 1990 UP10

Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 35009)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 270.50210 (2000.0) P Q
n 0.30668445 ω 338.26325 +0.98416421 −0.16707008
a 2.1777509 Ω 31.53594 +0.17469714 +0.85757967
e 0.1381676 i 6.50249 +0.03002845 +0.48646141
P 3.21 H 13.5 G 0.15 U 2
Residuals in seconds of arc
1958 11 13 760 0.9− 1.6− 1998 01 24 566 0.1− 0.9+ 1999 05 19 704 1.1+ 1.1+
1958 11 13 760 1.6+ 1.4− 1999 05 10 704 0.1+ 0.3− 1999 05 19 704 (2.7− 1.2+)
1974 09 19 095 (5.7− 2.7−) 1999 05 10 704 0.6+ 0.2+ 1999 05 19 704 0.5− 0.4+
1974 09 22 095 (2.0− 3.7−) 1999 05 10 704 0.6+ 0.6+ 1999 05 19 704 1.3− 0.5+
1977 08 18 095 0.5+ 0.3+ 1999 05 10 704 0.7+ 1.4+ 1999 06 09 704 0.1− 0.4+
1982 01 26 381 0.1+ 0.0 1999 05 10 704 0.7− 0.8+ 1999 06 09 704 0.1+ 0.7+
1982 01 26 381 0.9+ 0.4+ 1999 05 13 704 0.2+ 1.0− 1999 06 09 704 0.7− 1.0+
1987 10 23 095 0.3+ 2.1+ 1999 05 13 704 0.1+ 1.3− 1999 06 09 704 0.4+ 1.0+
1990 09 24 095 0.1− 0.6+ 1999 05 13 704 0.3+ 1.4− 1999 06 09 704 0.4+ 0.8+
1990 09 24 095 0.0 0.4+ 1999 05 13 704 (3.1+ 1.2−) 1999 06 15 704 0.1+ 0.2−
1990 10 22 399 0.0 0.4− 1999 05 18 704 0.8+ 0.8− 1999 06 15 704 0.3− 0.3+
1990 10 22 399 (2.6− 1.4+) 1999 05 18 704 0.3− 0.7− 1999 06 15 704 0.5− 0.4+
1990 10 22 399 1.8− 1.7+ 1999 05 18 704 0.2+ 0.4− 1999 06 15 704 0.2− 0.2−
1998 01 24 566 0.0 0.8+ 1999 05 18 704 0.9− 0.7− 1999 06 15 704 0.0 0.0
1998 01 24 566 0.1− 0.7+ 1999 05 18 704 0.4+ 0.1−

(11231)∗ 1999 JF59 = 1950 BZ = 1981 CV = 1981 ES48 = 1990 WU3

= 4714 T-1
Discovered 1999 May 10 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 35011)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 191.77680 (2000.0) P Q
n 0.28655619 ω 302.90445 +0.33592466 −0.93937863
a 2.2785725 Ω 127.31479 +0.89045560 +0.29295480
e 0.1246474 i 4.95686 +0.30699095 +0.17817206
P 3.44 H 13.6 G 0.15 U 2
Residuals in seconds of arc
1950 01 28 760 (1.2+ 2.9+) 1998 04 14 704 0.1− 0.0 1999 05 18 704 0.4− 0.4+
1950 01 28 760 0.2+ 2.2+ 1998 04 14 704 1.5− 0.0 1999 05 18 704 0.0 0.1−
1950 01 28 760 0.5+ 0.5+ 1998 04 14 704 0.8− 0.8− 1999 05 18 704 0.2− 0.0
1950 01 28 760 0.9− 1.9− 1999 05 09 699 0.2+ 0.8+ 1999 05 18 704 0.6− 1.1−
1971 03 24 675 (1.9+ 2.9−) 1999 05 09 699 1.0+ 0.8− 1999 05 18 704 0.6− 0.2+
1971 03 26 675 0.1+ 0.6+ 1999 05 09 699 0.7+ 0.5− 1999 05 19 704 0.1− 0.6−
1971 03 26 675 0.4− 1.5+ 1999 05 10 704 0.3+ 0.4− 1999 05 19 704 0.4+ 0.1−
1971 05 13 675 0.2+ 1.1− 1999 05 10 704 0.1− 0.4− 1999 05 19 704 0.1− 0.9−
1971 05 14 675 0.9− 0.8− 1999 05 10 704 0.6− 0.2− 1999 05 19 704 0.2− 0.1+
1971 05 16 675 0.9+ 1.0− 1999 05 10 704 0.2+ 0.4− 1999 06 09 704 1.0+ 0.2−
1981 02 08 688 1.2+ 0.7+ 1999 05 10 704 0.8− 0.6− 1999 06 09 704 0.6+ 0.4−
1981 02 08 688 0.3+ 0.3+ 1999 05 13 704 0.0 0.4− 1999 06 09 704 0.7+ 0.0
1981 03 08 095 (2.8− 2.1+) 1999 05 13 704 0.2− 0.5− 1999 06 09 704 0.5+ 0.0
1990 11 21 809 0.4− 1.3− 1999 05 13 704 0.1+ 0.8− 1999 06 09 704 0.3+ 0.3+
1990 11 21 809 0.8+ 0.8− 1999 05 13 704 0.3− 0.5− 1999 06 14 704 0.0 0.3−
1990 11 21 809 0.8+ 0.8− 1999 05 13 704 0.5− 0.8− 1999 06 14 704 0.2+ 0.5−
1990 11 22 809 (0.3− 2.3−) 1999 05 14 704 0.6− 0.6+ 1999 06 14 704 0.5+ 0.2−
1990 11 22 809 0.2+ 1.3− 1999 05 14 704 0.4− 0.5− 1999 06 14 704 0.4+ 0.2−

1990 11 22 809 0.1− 1.5− 1999 05 14 704 (1.1+ 2.2+) 1999 06 14 704 0.5+ 0.3−
1998 04 14 704 0.0 1.0− 1999 05 14 704 2.0− 1.9+
1998 04 14 704 0.0 0.1− 1999 05 14 704 1.1− 1.6+

(11232)∗ 1999 JA77 = 1978 TF = 1979 YK4 = 1988 LX = 1990 UV1

= 1998 DJ36
Discovered 1999 May 12 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 35022)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 351.77275 (2000.0) P Q
n 0.17347203 ω 156.06737 −0.37287762 +0.90680929
a 3.1840734 Ω 91.54943 −0.87989906 −0.27830680
e 0.0825162 i 11.34354 −0.29451642 −0.31661055
P 5.68 H 12.6 G 0.15 U 2
Residuals in seconds of arc
1978 10 03 095 0.6− 0.3− 1999 04 16 703 0.7+ 0.2+ 1999 05 15 704 0.0 0.7+
1979 12 18 095 0.6+ 0.8− 1999 04 16 703 0.1+ 0.5+ 1999 05 15 704 1.1− 0.1−
1988 06 08 675 0.1− 0.5− 1999 04 16 703 0.5+ 0.2+ 1999 05 15 704 (2.1− 0.3+)
1988 06 08 675 0.2− 1.6− 1999 04 16 703 0.2+ 0.5+ 1999 05 15 704 0.5+ 0.6−
1990 10 20 413 0.1+ 1.1− 1999 05 12 704 0.3+ 0.6− 1999 05 15 704 1.2− 0.2+
1990 10 20 413 (2.6+ 0.3+) 1999 05 12 704 0.2+ 1.3− 1999 05 17 704 0.2+ 0.1+
1990 10 27 413 1.0+ 0.0 1999 05 12 704 0.9− 1.9− 1999 05 17 704 0.3− 0.3+
1998 02 26 098 0.1− 0.8− 1999 05 12 704 0.4− 0.4− 1999 05 17 704 0.5+ 1.3+
1998 02 26 098 1.1− 0.8+ 1999 05 12 704 1.8− 1.4− 1999 05 17 704 0.4− 0.5+
1998 02 27 098 (2.7+ 0.6−) 1999 05 14 704 0.2+ 0.0 1999 05 17 704 1.0− 0.0
1998 02 27 098 0.5+ 0.3− 1999 05 14 704 0.2+ 0.3− 1999 06 08 704 0.9+ 0.3−
1999 03 24 699 0.3+ 1.1+ 1999 05 14 704 0.8− 0.1+ 1999 06 08 704 1.3− 0.2+
1999 03 24 699 (2.1+ 1.3+) 1999 05 14 704 0.4+ 1.1+ 1999 06 08 704 0.8− 0.7−
1999 03 24 699 0.1+ 1.1+ 1999 05 14 704 1.3− 0.1+ 1999 06 08 704 0.3− 0.1+
1999 04 12 704 0.7+ 0.9− 1999 05 14 704 0.3+ 0.7− 1999 06 08 704 0.5− 1.3−
1999 04 12 704 0.1+ 0.1− 1999 05 14 704 0.7− 0.6− 1999 06 09 699 0.7+ 0.9+
1999 04 12 704 0.3+ 0.4− 1999 05 14 704 0.4− 0.5− 1999 06 09 699 0.7+ 0.9+
1999 04 12 704 0.8+ 0.0 1999 05 14 704 0.5− 0.3− 1999 06 09 699 0.9+ 0.8+
1999 04 12 704 0.8− 0.3− 1999 05 14 704 0.8− 0.0 1999 07 05 682 0.0 0.5+
1999 04 15 704 0.8+ 0.4+ 1999 05 14 704 0.1− 0.1− 1999 07 05 682 0.2+ 0.9+
1999 04 15 704 0.0 1.4− 1999 05 14 704 0.5+ 0.2+ 1999 07 06 682 0.6+ 0.4+
1999 04 15 704 1.4+ 1.1− 1999 05 14 704 1.4+ 0.7+ 1999 07 06 682 0.1+ 0.3+
1999 04 15 704 0.7− 0.5+ 1999 05 14 704 0.8+ 1.5+
1999 04 15 704 0.3+ 0.4− 1999 05 14 704 (1.8+ 3.1+)

(11233)∗ 1999 JA82 = 1982 KQ1 = 1991 NJ = 1995 KC3

Discovered 1999 May 12 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 35027)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 290.63697 (2000.0) P Q
n 0.22858948 ω 218.79154 +0.80370945 +0.54511575
a 2.6491013 Ω 106.55447 −0.46483523 +0.82546581
e 0.1763554 i 14.40960 −0.37145570 +0.14647530
P 4.31 H 13.0 G 0.15 U 2
Residuals in seconds of arc
1982 05 22 381 0.2− 0.3+ 1991 07 13 809 0.7+ 0.0 1999 04 10 704 0.6− 1.7−
1982 05 22 381 1.3− 0.0 1991 07 14 809 0.2+ 0.5+ 1999 05 12 704 0.6+ 0.2+
1982 05 23 381 2.3+ 1.3+ 1991 07 14 809 0.6+ 0.4+ 1999 05 12 704 0.9+ 0.1+
1982 05 23 381 (1.3− 4.5+) 1991 07 14 809 1.0+ 0.6+ 1999 05 12 704 0.1+ 0.1+
1982 05 24 381 (6.2+ 3.9+) 1994 02 12 675 0.1+ 0.2− 1999 05 12 704 0.1+ 0.0
1991 07 06 809 0.3− 0.5+ 1994 02 12 675 0.2− 0.1− 1999 05 12 704 0.7− 0.9−
1991 07 06 809 0.2− 0.8+ 1995 05 29 675 0.3− 0.9+ 1999 05 15 704 0.1+ 0.5+
1991 07 06 809 0.2+ 1.1+ 1995 05 29 675 0.4− 0.6+ 1999 05 15 704 0.3− 0.7+
1991 07 07 809 0.3+ 0.6+ 1995 05 31 675 0.2+ 1.1+ 1999 05 15 704 0.0 0.4−
1991 07 07 809 0.6+ 0.6+ 1995 05 31 675 0.5+ 0.0 1999 05 15 704 0.7− 0.1−
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1991 07 08 809 1.9− 1.4− 1998 01 25 566 0.2− 0.1− 1999 05 15 704 0.2− 1.3+
1991 07 08 809 1.4− 1.2− 1998 01 25 566 0.1− 0.1− 1999 05 17 704 0.4+ 0.2+
1991 07 09 675 0.3− 1.5− 1998 01 25 566 0.1− 0.1+ 1999 05 17 704 0.2+ 0.1−
1991 07 09 675 0.1+ 1.3− 1999 03 28 699 1.2+ 0.7+ 1999 05 17 704 0.2− 0.3+
1991 07 11 675 (0.4− 3.0−) 1999 03 28 699 0.2+ 0.3+ 1999 05 17 704 0.1− 0.0
1991 07 12 809 0.4− 0.9− 1999 03 28 699 0.9+ 0.2+ 1999 05 17 704 1.1− 0.6−
1991 07 12 809 0.0 0.8− 1999 04 10 704 0.3+ 0.6− 1999 06 07 704 0.8+ 0.4+
1991 07 12 809 0.7+ 0.6− 1999 04 10 704 0.6− 0.4− 1999 06 07 704 0.2+ 1.0−
1991 07 13 809 0.2− 0.1+ 1999 04 10 704 0.5− 0.6− 1999 06 07 704 0.6− 0.5−
1991 07 13 809 0.2+ 0.1+ 1999 04 10 704 0.3− 1.4− 1999 06 07 704 (2.5− 0.3+)

(11234)∗ 1999 JS82 = 1989 AY1 = 1991 NY3 = 1998 BM2

Discovered 1999 May 12 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 35027)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 195.87888 (2000.0) P Q
n 0.22452594 ω 291.66456 +0.69181990 −0.69266263
a 2.6809685 Ω 112.85082 +0.71685941 +0.62498073
e 0.0487889 i 12.78780 +0.08658989 +0.36002440
P 4.39 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1989 01 02 046 0.2− 1.9− 1998 01 22 704 0.1+ 0.2+ 1999 05 12 704 0.2− 0.4+
1989 01 02 046 0.5+ 1.9− 1998 01 23 704 0.2+ 0.1+ 1999 05 15 704 0.4+ 1.3−
1989 01 03 046 1.1+ 1.7− 1998 01 23 704 1.0− 0.5+ 1999 05 15 704 1.3− 0.1+
1989 01 03 046 0.1− 1.5− 1998 01 23 704 0.2+ 0.6+ 1999 05 15 704 0.2+ 0.4−
1991 07 07 809 0.9+ 0.2− 1998 01 23 704 0.1+ 0.1+ 1999 05 15 704 0.1− 0.2−
1991 07 07 809 0.8+ 0.2− 1998 01 23 704 0.0 0.1+ 1999 05 15 704 1.3− 0.8+
1991 07 08 809 0.3− 0.2+ 1998 01 24 704 0.1− 0.2+ 1999 05 17 704 0.1+ 1.1−
1991 07 08 809 0.1− 0.1+ 1998 01 24 704 0.0 0.0 1999 05 17 704 0.0 0.8−
1991 07 08 809 0.2+ 0.2+ 1998 01 24 704 0.1− 0.2− 1999 05 17 704 0.6+ 0.7−
1991 07 08 809 (2.7+ 0.0 ) 1998 01 24 704 0.4− 0.1− 1999 05 17 704 0.5− 0.7−
1991 07 08 809 (3.0+ 0.1−) 1998 01 24 704 0.2− 0.1− 1999 05 17 704 0.6− 0.6−
1991 07 08 809 (3.3+ 0.1−) 1998 01 25 704 0.0 0.2+ 1999 05 18 703 0.8+ 0.1−
1991 07 10 809 0.4− 1.4+ 1998 01 25 704 0.1− 0.4+ 1999 05 18 703 0.2+ 0.1−
1991 07 10 809 0.1− 1.3+ 1998 01 25 704 0.1− 0.1+ 1999 05 18 703 0.3+ 0.5+
1991 08 06 413 0.6− 1.9− 1998 01 25 704 0.2− 0.1− 1999 05 18 703 0.0 0.6+
1991 08 06 413 0.4+ 0.7− 1998 01 25 704 0.3+ 0.1+ 1999 06 08 704 1.4+ 0.4+
1991 08 13 413 0.5− 0.9− 1999 04 12 704 0.7+ 0.2+ 1999 06 08 704 0.6+ 0.1−
1991 08 13 413 0.3− 1.1− 1999 04 12 704 1.3− 0.5+ 1999 06 08 704 0.6− 0.3+
1998 01 20 704 0.1− 0.3+ 1999 04 12 704 0.7+ 0.8+ 1999 06 08 704 0.1− 0.6−
1998 01 20 704 0.1+ 0.3+ 1999 04 12 704 0.4− 0.3− 1999 06 08 704 0.9− 1.1−
1998 01 20 704 0.2+ 0.5+ 1999 04 12 704 1.1− 0.3+ 1999 06 10 699 0.3+ 0.4+
1998 01 20 704 0.1+ 0.3+ 1999 04 15 704 0.6+ 0.2− 1999 06 10 699 0.3+ 1.0+
1998 01 20 704 0.2+ 0.4+ 1999 04 15 704 (0.0 2.7+) 1999 06 10 699 0.2− 0.1−
1998 01 20 704 0.1− 0.2+ 1999 04 15 704 (0.7+ 3.4+) 1999 07 01 699 0.5+ 0.1−
1998 01 22 704 0.3+ 0.1− 1999 05 12 704 0.0 0.4− 1999 07 01 699 1.1+ 0.1−
1998 01 22 704 0.4+ 0.1+ 1999 05 12 704 1.1− 0.5− 1999 07 01 699 0.1− 0.2−
1998 01 22 704 0.1+ 0.1+ 1999 05 12 704 0.2− 0.5−
1998 01 22 704 (0.5+ 3.4+) 1999 05 12 704 0.4+ 0.7+

(11235)∗ 1999 JP91 = 1988 FV = 1994 LX2 = 1998 FQ13

Discovered 1999 May 12 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 35030)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 249.23406 (2000.0) P Q
n 0.18980474 ω 246.48500 +0.97896753 −0.08998288
a 2.9986885 Ω 118.23622 +0.14262993 +0.94357203
e 0.1236097 i 11.99528 −0.14587419 +0.31870818
P 5.19 H 13.2 G 0.15 U 1

Residuals in seconds of arc
1988 03 17 033 1.6+ 0.3+ 1998 03 25 704 0.2− 0.3+ 1999 05 17 704 0.2− 0.1−
1988 03 18 033 1.5+ 0.0 1998 03 25 704 0.5− 0.5+ 1999 05 17 704 0.1− 0.3−
1988 03 18 033 0.8− 0.7+ 1998 03 25 704 1.2− 0.6+ 1999 05 17 704 0.3− 1.1−
1988 03 19 033 2.0− 0.4+ 1998 03 25 704 1.2+ 0.9+ 1999 05 17 704 0.5− 0.7+
1994 06 14 691 0.3+ 0.2− 1998 03 25 704 0.7− 0.1+ 1999 05 17 704 (2.4+ 1.0−)
1994 06 14 691 0.2− 0.2+ 1998 03 26 566 0.0 0.1− 1999 06 08 704 1.4+ 0.6−
1994 06 14 691 0.2− 0.4+ 1998 03 26 566 0.1+ 0.3− 1999 06 08 704 0.7+ 1.0−
1994 06 15 691 0.8+ 0.3+ 1998 03 26 566 0.2− 0.3− 1999 06 08 704 0.5+ 0.4−
1994 06 15 691 0.5+ 0.1+ 1998 03 27 566 0.1+ 0.6− 1999 06 08 704 0.1− 0.2−
1994 06 15 691 0.5− 0.7+ 1998 03 27 566 0.2− 0.4− 1999 06 08 704 0.3− 0.8−
1998 01 24 566 0.4+ 0.3− 1998 03 27 566 0.1− 0.7− 1999 06 09 699 0.3+ 0.3−
1998 01 24 566 0.3+ 0.4− 1999 05 07 703 0.5− 0.8+ 1999 06 09 699 0.5+ 1.0+
1998 01 24 566 0.1− 0.2− 1999 05 07 703 0.2− 0.7+ 1999 06 09 699 0.1− 0.9+
1998 02 25 566 0.5+ 0.4+ 1999 05 07 703 (1.5− 2.3−) 1999 06 14 704 0.2+ 0.1−
1998 02 25 566 0.4+ 0.2+ 1999 05 07 703 (0.5+ 2.4−) 1999 06 14 704 0.1+ 0.1+
1998 02 25 566 0.6+ 0.3+ 1999 05 12 704 0.1− 0.1+ 1999 06 14 704 0.3+ 0.3−
1998 03 24 704 0.6+ 0.5+ 1999 05 12 704 0.9− 0.1− 1999 06 14 704 0.1− 0.5−
1998 03 24 704 0.5− 0.4− 1999 05 12 704 0.6− 0.7− 1999 06 14 704 0.1+ 0.1−
1998 03 24 704 0.4− 1.0− 1999 05 12 704 0.1+ 0.1−
1998 03 24 704 0.3− 0.2+ 1999 05 12 704 1.0− 0.0

(11236)∗ 1999 KX14 = 1988 SO3 = 1992 UD10 = 1995 JS1

Discovered 1999 May 18 by the Lincoln Laboratory Near-Earth Asteroid
Research Team at Socorro.
Id. G. V. Williams (MPC 35045)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 332.06857 (2000.0) P Q
n 0.25876828 ω 227.22719 +0.77407528 +0.63037738
a 2.4389077 Ω 93.60854 −0.56236599 +0.72714746
e 0.2060875 i 3.36508 −0.29077819 +0.27181045
P 3.81 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1988 09 16 095 0.5− 0.1+ 1995 05 08 010 1.0+ 1.5− 1999 06 09 704 0.3− 0.1+
1988 09 16 095 1.1− 1.0− 1995 05 08 010 0.8+ 1.4− 1999 06 09 704 0.4− 1.5−
1992 10 31 033 0.7+ 0.5− 1999 05 18 704 0.9+ 0.5− 1999 06 15 704 0.4+ 0.4−
1992 10 31 033 0.7+ 0.2+ 1999 05 18 704 0.1+ 0.0 1999 06 15 704 0.7+ 0.1−
1992 11 01 033 0.5+ 0.4+ 1999 05 18 704 0.8− 0.5+ 1999 06 15 704 0.1− 0.7−
1992 11 23 033 0.5+ 0.5− 1999 05 18 704 1.3− 0.6+ 1999 06 15 704 0.4− 0.2+
1992 11 23 033 1.3+ 0.1− 1999 05 18 704 1.8− 1.1+ 1999 06 15 704 0.0 0.5−
1994 01 12 691 1.4− 0.3+ 1999 05 19 704 0.0 0.8+ 1999 07 14 704 1.3+ 1.6+
1994 01 12 691 0.0 0.8+ 1999 05 19 704 0.9− 1.4+ 1999 07 14 704 0.0 0.8+
1994 01 12 691 1.3− 0.7+ 1999 05 19 704 1.2+ 0.7− 1999 07 14 704 0.6− 0.4+
1995 05 05 010 (2.5− 1.1+) 1999 05 19 704 0.7+ 0.1− 1999 07 14 704 0.4− 0.4+
1995 05 05 010 (2.5− 1.7+) 1999 06 09 704 0.1+ 0.7− 1999 07 14 704 0.8− 0.0
1995 05 05 010 0.8− 0.2+ 1999 06 09 704 0.1+ 0.1+
1995 05 08 010 1.5+ 1.9− 1999 06 09 704 0.2+ 0.1−

(11237)∗ 1999 KE15 = 1978 EU2 = 1978 GG1 = 1988 VH11 = 1990 FB5

= 1992 UM1
Discovered 1999 May 18 by the Lincoln Laboratory Near-Earth Asteroid

Research Team at Socorro.
Id. G. V. Williams (MPC 35045)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 78.49664 (2000.0) P Q
n 0.24113888 ω 8.88665 −0.98755036 +0.15730303
a 2.5563750 Ω 180.16417 −0.14841919 −0.93221426
e 0.0428056 i 4.16609 −0.05211557 −0.32593301
P 4.09 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1978 03 05 095 0.6+ 1.2+ 1994 03 07 691 0.3− 0.0 1999 06 09 704 1.5− 0.0
1978 04 07 095 (9.0− 1.1+) 1998 02 24 566 0.5+ 0.4+ 1999 06 09 704 0.8− 0.0
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1988 11 03 327 0.6− 0.2− 1998 02 24 566 0.8+ 0.6+ 1999 06 09 704 0.1− 0.4+
1988 11 03 327 1.9+ 0.3− 1998 02 24 566 0.5+ 0.5+ 1999 06 15 704 0.4− 0.1−
1990 03 17 095 0.5− 0.5− 1999 05 18 704 0.5+ 0.2+ 1999 06 15 704 0.4− 0.1+
1990 03 17 095 0.2− 1.2− 1999 05 18 704 0.7+ 1.9+ 1999 06 15 704 0.7− 0.1−
1992 10 19 399 (2.4+ 2.8+) 1999 05 18 704 0.8+ 0.8+ 1999 06 15 704 0.3− 0.1−
1992 10 19 399 (2.1+ 2.7+) 1999 05 18 704 (0.6+ 3.4+) 1999 06 15 704 0.3− 0.0
1992 10 22 399 1.5− 0.9+ 1999 05 19 704 (2.4+ 0.2−) 1999 07 13 704 0.5+ 0.2−
1992 10 22 399 (2.5− 0.1+) 1999 05 19 704 1.4+ 0.4+ 1999 07 13 704 0.1+ 0.0
1994 02 10 691 0.1− 0.1+ 1999 05 19 704 0.9+ 0.2+ 1999 07 13 704 0.7− 0.7+
1994 02 10 691 0.3− 0.0 1999 05 19 704 1.4+ 0.8− 1999 07 13 704 0.5− 0.4−
1994 02 10 691 0.6− 0.0 1999 05 19 704 1.1+ 1.5− 1999 07 13 704 0.9− 0.6−
1994 03 07 691 0.3− 0.6− 1999 06 09 704 0.0 0.3+
1994 03 07 691 0.2− 0.1+ 1999 06 09 704 0.6− 0.7−

(11238)∗ 2044 P-L = 1999 JY57

Discovered 1960 Sept. 24 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. G. V. Williams (MPC 35046)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 32.71012 (2000.0) P Q
n 0.29733754 ω 242.66295 −0.60489389 +0.79622085
a 2.2231540 Ω 350.09060 −0.70458639 −0.54198140
e 0.0656921 i 3.88211 −0.37102750 −0.26886526
P 3.31 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1960 09 24 675 0.8− 0.2− 1993 09 14 691 0.2+ 0.9− 1999 05 18 704 0.3+ 0.8−
1960 09 26 675 0.2− 0.3− 1997 12 06 704 0.0 1.4+ 1999 05 18 704 0.1+ 1.1−
1960 09 28 675 0.4− 0.0 1997 12 06 704 (2.2− 1.8+) 1999 05 18 704 1.6− 1.6−
1960 09 29 675 0.5+ 0.7+ 1997 12 06 704 (0.6+ 2.1+) 1999 06 09 704 0.3− 0.5+
1960 10 17 675 0.4+ 0.4− 1997 12 06 704 0.0 0.7− 1999 06 09 704 1.3+ 1.7+
1960 10 22 675 0.1+ 0.4+ 1999 05 10 704 1.4+ 1.0− 1999 06 09 704 0.2− 0.3+
1960 10 25 675 0.0 0.8− 1999 05 10 704 0.6+ 0.8− 1999 06 09 704 0.5− 0.7+
1960 10 26 675 0.3+ 0.7+ 1999 05 10 704 1.2+ 0.7− 1999 06 09 704 0.3− 1.8+
1992 02 28 691 0.3+ 0.2− 1999 05 13 704 0.7+ 0.7+ 1999 06 15 704 0.0 0.4+
1992 02 28 691 0.5− 0.1− 1999 05 13 704 0.1− 0.6+ 1999 06 15 704 0.1− 0.9+
1992 02 28 691 0.2− 0.3− 1999 05 13 704 0.8− 0.7− 1999 06 15 704 0.1− 0.3+
1993 09 14 691 0.6+ 0.6− 1999 05 13 704 0.7+ 0.3− 1999 06 15 704 0.2− 0.3+
1993 09 14 691 (2.6+ 1.3+) 1999 05 18 704 1.2− 1.5− 1999 06 15 704 0.4− 0.7+

(11239)∗ 4141 P-L = 1954 GQ = 1999 JR79

Discovered 1960 Sept. 24 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. E. Bowell (MPC 35047), G. V. Williams (ibid.), M. E. Sansaturio (ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 156.70077 (2000.0) P Q
n 0.24402913 ω 231.65909 +0.03789025 −0.99826108
a 2.5361500 Ω 216.24710 +0.93900204 +0.05102583
e 0.1788375 i 4.38010 +0.34181794 −0.02951570
P 4.04 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1954 04 02 675 1.3+ 1.4− 1998 02 01 327 0.2+ 0.3− 1999 05 13 704 1.4− 0.1−
1954 04 02 675 1.3− 0.8+ 1998 02 01 327 0.3+ 0.2− 1999 05 13 704 0.7− 0.6−
1960 09 24 675 0.0 0.3− 1998 02 01 327 0.1+ 0.0 1999 05 14 704 0.8− 0.6+
1960 09 24 675 0.0 1.3− 1998 04 14 704 (1.6− 2.2−) 1999 05 14 704 0.2+ 0.6−
1960 09 25 675 0.3+ 0.1− 1998 04 14 704 (2.4+ 1.6−) 1999 05 14 704 1.3+ 1.4−
1960 09 26 675 0.3− 0.7− 1998 04 14 704 (2.3− 0.3−) 1999 05 14 704 0.5+ 0.1−
1960 09 28 675 0.4− 0.2− 1998 04 14 704 1.2+ 0.1+ 1999 05 14 704 0.1− 0.1+
1960 10 17 675 0.2− 0.6+ 1998 04 14 704 (2.8− 0.1+) 1999 06 15 704 0.4+ 0.1+
1960 10 22 675 1.0− 0.1− 1999 05 07 699 1.9+ 2.0+ 1999 06 15 704 0.1− 0.4+
1960 10 24 675 1.4+ 0.8+ 1999 05 07 699 1.0+ 0.7+ 1999 06 15 704 0.8− 0.3−
1960 10 26 675 1.0+ 0.4− 1999 05 07 699 0.4− 0.7+ 1999 06 15 704 0.8− 1.0−
1994 01 17 010 0.2− 0.0 1999 05 13 704 0.4+ 0.2− 1999 06 15 704 0.9− 0.6−

1994 01 17 010 0.1− 0.1− 1999 05 13 704 0.8− 0.9−
1994 01 17 010 1.3− 0.7− 1999 05 13 704 0.5+ 0.3−
(11240)∗ 4175 P-L = 1999 JC27

Discovered 1960 Sept. 24 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. G. V. Williams (MPC 35047)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 115.31169 (2000.0) P Q
n 0.29461640 ω 282.53344 −0.54591898 −0.83741181
a 2.2368220 Ω 200.62182 +0.79515062 −0.50779163
e 0.1101995 i 4.35090 +0.26402264 −0.20221057
P 3.35 H 15.2 G 0.15 U 1
Residuals in seconds of arc
1960 09 24 675 1.3− 0.1+ 1997 11 03 704 0.5− 1.2+ 1999 05 13 704 0.1+ 1.3−
1960 09 25 675 0.0 0.3+ 1997 11 03 704 0.6− 0.0 1999 05 15 703 0.5− 0.6+
1960 09 26 675 0.2− 0.2− 1997 11 03 704 0.1+ 0.3− 1999 05 15 703 0.0 0.5+
1960 09 26 675 0.2+ 0.6+ 1997 11 03 704 1.7− 1.6− 1999 05 15 703 0.6− 0.2+
1960 09 26 675 0.1− 1.1− 1999 04 12 704 0.3− 1.1− 1999 05 15 703 1.0− 0.5−
1960 09 27 675 0.5+ 0.1+ 1999 04 12 704 1.1− 1.8+ 1999 05 18 704 0.1− 1.1−
1960 09 28 675 0.5− 0.4− 1999 04 12 704 0.5+ 0.3− 1999 05 18 704 0.1− 0.2+
1960 09 28 675 0.7+ 0.5− 1999 04 12 704 (2.1− 1.3+) 1999 05 18 704 1.6− 0.2+
1960 10 17 675 1.0+ 0.1+ 1999 05 07 699 0.4− 0.9+ 1999 05 18 704 1.6− 1.0−
1960 10 22 675 0.5+ 1.1+ 1999 05 07 699 (0.7− 2.8+) 1999 05 18 704 0.6− 0.1+
1990 08 29 675 1.8− 0.3+ 1999 05 07 699 1.1− 0.4+ 1999 05 19 704 0.0 0.7−
1990 08 29 675 0.7− 0.3+ 1999 05 10 704 1.2+ 0.4+ 1999 05 19 704 1.2+ 0.5−
1992 04 07 809 0.7− 1.8+ 1999 05 10 704 1.0+ 0.7+ 1999 05 19 704 0.2− 0.3−
1997 09 09 910 0.2+ 0.4+ 1999 05 10 704 1.5+ 0.6+ 1999 05 19 704 0.7− 0.2−
1997 09 09 910 0.1+ 0.4+ 1999 05 10 704 1.1+ 0.6+ 1999 05 19 704 0.1− 0.0
1997 09 09 910 0.4+ 0.2+ 1999 05 10 704 1.7+ 0.1− 1999 05 20 699 1.2+ 0.1+
1997 10 29 566 0.9+ 0.4+ 1999 05 13 704 0.0 0.3+ 1999 05 20 699 0.9+ 0.1+
1997 10 29 566 0.8+ 0.4+ 1999 05 13 704 0.5− 0.6− 1999 05 20 699 0.6+ 0.2+
1997 10 29 566 0.6+ 0.2+ 1999 05 13 704 (2.1+ 0.1−)
1997 11 03 704 0.7+ 0.7+ 1999 05 13 704 0.7+ 0.1+

(11241)∗ 6792 P-L = 1990 SE7

Discovered 1960 Sept. 24 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. G. V. Williams (MPC 17463)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.61834 (2000.0) P Q
n 0.19771149 ω 209.27920 +0.67202554 +0.73838593
a 2.9181981 Ω 103.00598 −0.66768878 +0.63704315
e 0.0527624 i 3.31159 −0.32027077 +0.22127415
P 4.99 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1960 09 24 675 0.7− 0.1+ 1998 03 20 704 1.6− 0.2+ 1998 04 19 704 0.4+ 0.2+
1960 09 26 675 0.7− 0.1− 1998 03 20 704 1.3− 0.4− 1998 04 19 704 0.3+ 0.0
1960 09 27 675 0.1+ 0.3− 1998 03 20 704 0.3− 0.5+ 1998 04 19 704 0.2+ 0.3+
1960 09 28 675 0.3+ 0.1+ 1998 03 22 704 0.3+ 0.3− 1998 04 19 704 0.8+ 0.8−
1960 10 17 675 0.2+ 0.6+ 1998 03 22 704 0.0 0.7+ 1998 04 19 704 1.8− 0.1−
1960 10 26 675 0.4+ 0.6+ 1998 03 22 704 0.3+ 0.1− 1999 06 09 704 0.2+ 0.4−
1990 09 15 809 0.7+ 0.4+ 1998 03 22 704 0.5+ 0.7− 1999 06 09 704 0.7− 1.0−
1990 09 15 809 0.9+ 0.1+ 1998 03 22 704 1.0+ 0.2− 1999 06 09 704 0.5− 0.2−
1990 09 15 809 1.5+ 0.0 1998 03 25 566 0.4− 1.2− 1999 06 09 704 1.2− 0.6−
1990 09 22 809 0.8+ 0.4+ 1998 03 25 566 0.1+ 1.0− 1999 06 15 704 0.4+ 0.6−
1990 09 22 809 0.5+ 0.0 1998 03 25 566 0.2− 0.8− 1999 06 15 704 0.0 0.9+
1990 09 22 809 0.3− 0.2− 1998 03 26 566 0.1− 0.1− 1999 06 15 704 0.3+ 0.5−
1990 09 25 809 0.0 0.8− 1998 03 26 566 0.2− 0.2− 1999 06 15 704 0.3+ 0.2+
1990 09 25 809 0.6− 1.1− 1998 03 26 566 0.5− 0.0 1999 07 14 704 0.0 0.0
1990 09 25 809 1.0− 1.9− 1998 03 29 704 0.4− 0.3− 1999 07 14 704 0.7+ 0.2+
1995 09 18 691 0.3− 0.2+ 1998 03 29 704 0.1+ 0.2+ 1999 07 14 704 0.0 1.4+
1995 09 18 691 0.3− 0.1+ 1998 03 29 704 (0.7+ 2.1+) 1999 07 14 704 0.6+ 0.3+
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1995 09 18 691 0.6− 0.0 1998 03 29 704 1.3+ 1.2+
1998 03 20 704 0.6− 0.4+ 1998 03 29 704 1.2+ 0.5+

(11242)∗ 2144 T-1 = 1993 UV6

Discovered 1971 Mar. 25 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. T. Kobayashi (MPC 24115)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 42.56980 (2000.0) P Q
n 0.28663115 ω 73.53913 −0.57245988 +0.81915119
a 2.2781752 Ω 161.40379 −0.78857813 −0.53808808
e 0.0581385 i 6.44413 −0.22457562 −0.19862663
P 3.44 H 15.6 G 0.15 U 1
Residuals in seconds of arc
1971 03 24 675 0.2− 2.3− 1993 10 21 809 0.2− 0.7+ 1996 08 20 566 0.6− 1.4−
1971 03 25 675 1.3− 0.8+ 1995 02 04 413 0.0 0.0 1996 08 20 566 0.3− 1.8−
1971 03 25 675 0.3− 0.8− 1995 02 04 413 0.3− 1.2− 1996 08 20 566 0.5− 1.3−
1971 03 26 675 1.2+ 0.3− 1995 03 02 691 0.1− 0.6+ 1999 06 14 704 1.1− 0.5+
1971 03 27 675 0.0 0.0 1995 03 02 691 0.4+ 0.5+ 1999 06 14 704 0.7− 0.1+
1971 04 02 675 (3.9+ 2.1−) 1995 03 02 691 0.2+ 0.5+ 1999 06 14 704 0.3− 0.4+
1989 08 01 675 0.0 1.4− 1995 03 23 691 0.1− 0.4+ 1999 06 14 704 0.2+ 1.1+
1993 10 10 809 0.2− 1.1+ 1995 03 23 691 0.2− 0.3+ 1999 06 14 704 0.4+ 0.9+
1993 10 10 809 0.1− 1.1+ 1995 03 23 691 0.2− 0.3+ 1999 07 13 704 0.1+ 0.1+
1993 10 10 809 0.3+ 1.0+ 1995 03 29 691 0.0 0.5+ 1999 07 13 704 0.1− 0.7+
1993 10 20 809 (0.7+ 3.1+) 1995 03 29 691 0.1+ 0.4+ 1999 07 13 704 0.5+ 0.3+
1993 10 20 809 (0.4+ 2.8+) 1995 03 29 691 0.7+ 0.8+ 1999 07 13 704 1.9+ 1.0+
1993 10 20 809 0.7− 1.8+ 1995 04 04 691 0.1+ 0.2+ 1999 07 13 704 1.7+ 1.6+
1993 10 21 809 0.6+ 1.0+ 1995 04 04 691 0.3− 0.4+
1993 10 21 809 0.1+ 1.1+ 1995 04 04 691 0.0 0.5+

(11243)∗ 2157 T-1 = 4623 T-1 = 1987 SQ28 = 1999 FE35

Discovered 1971 Mar. 25 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. M. E. Sansaturio (MPC 35050), G. V. Williams (d, ibid.)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 162.88278 (2000.0) P Q
n 0.21240180 ω 247.71260 +0.62849287 −0.77759602
a 2.7820436 Ω 163.30785 +0.73520838 +0.58614658
e 0.1167926 i 3.68690 +0.25390027 +0.22754474
P 4.64 H 13.4 G 0.15 U 2
Residuals in seconds of arc
1971 03 24 675 1.3+ 0.4− 1994 03 04 691 0.2+ 0.7+ 1999 03 23 703 (7.4− 0.9+)
1971 03 25 675 1.5− 0.2− 1994 03 04 691 0.3+ 0.1+ 1999 04 07 699 0.2− 0.6−
1971 03 25 675 1.1− 1.0+ 1999 03 19 704 0.5+ 1.4− 1999 04 07 699 0.6+ 0.9−
1971 03 26 675 1.0− 0.9+ 1999 03 19 704 1.1− 0.7+ 1999 04 07 699 0.9+ 0.2−
1971 03 27 675 1.4− 2.1+ 1999 03 19 704 0.9+ 0.0 1999 04 10 699 1.3+ 0.6+
1971 04 02 675 1.1+ 0.0 1999 03 19 704 0.6− 0.4+ 1999 04 10 699 0.5+ 0.2−
1971 04 16 675 1.0+ 0.6− 1999 03 20 704 0.2+ 0.3− 1999 04 10 699 1.1+ 1.4+
1971 04 16 675 1.2+ 0.4− 1999 03 20 704 0.7− 0.3− 1999 04 12 704 0.9− 0.6+
1971 05 13 675 0.2+ 1.7− 1999 03 20 704 0.9− 1.0+ 1999 04 12 704 0.8− 1.0+
1971 05 14 675 0.5+ 1.0− 1999 03 20 704 0.9− 0.0 1999 04 12 704 0.3+ 0.0
1971 05 16 675 (0.2− 3.0−) 1999 03 20 704 (2.7− 1.0−) 1999 04 12 704 0.5+ 0.2−
1987 09 24 095 0.4− 2.2+ 1999 03 23 703 0.8− 0.2− 1999 04 12 704 0.8+ 0.2+
1987 09 27 095 0.1− 0.9− 1999 03 23 703 0.5− 0.2−
1994 03 04 691 0.3− 0.5− 1999 03 23 703 0.3+ 0.3−

(11244)∗ 4314 T-2 = 1962 XR1

Discovered 1973 Sept. 29 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. T. Kobayashi (MPC 15729)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 262.75147 (2000.0) P Q
n 0.26073675 ω 323.50680 +0.50506784 −0.86076530
a 2.4266169 Ω 96.07803 +0.80612810 +0.44433138
e 0.1708546 i 3.64189 +0.30832445 +0.24829967
P 3.78 H 14.4 G 0.15 U 1
Residuals in seconds of arc
1962 12 03 033 0.1− 0.4+ 1996 12 03 894 (2.0+ 0.9+) 1999 06 18 691 0.0 0.8+
1962 12 04 033 1.7+ 0.3+ 1996 12 03 894 1.3+ 0.4− 1999 06 18 691 0.5+ 0.0
1973 09 29 675 1.2+ 2.1− 1996 12 06 894 0.4− 1.2+ 1999 06 23 703 1.0− 1.0−
1973 09 29 675 0.3+ 1.8− 1996 12 06 894 1.6− 0.4+ 1999 06 23 703 0.9− 0.2−
1973 09 30 675 1.1− 1.4+ 1996 12 07 894 (2.3− 0.5+) 1999 06 23 703 0.2− 0.2−
1973 09 30 675 0.9− 0.2+ 1998 04 21 704 0.8− 1.4− 1999 06 23 703 1.0+ 1.5+
1973 10 04 675 0.0 0.3− 1998 04 21 704 (0.2− 2.3−) 1999 07 14 704 0.4+ 0.1−
1973 10 04 675 0.3− 0.5+ 1998 04 21 704 0.2− 0.8− 1999 07 14 704 0.8+ 0.1+
1973 10 05 675 1.1− 1.1+ 1998 04 21 704 0.8− 0.4+ 1999 07 14 704 0.4+ 0.1−
1973 10 05 675 1.3− 1.0+ 1998 04 21 704 0.7− 1.1+ 1999 07 14 704 0.3+ 0.6+
1988 09 13 675 0.9+ 0.6− 1998 04 22 704 0.4+ 1.8+ 1999 07 16 704 0.3+ 0.4+
1988 09 13 675 0.6+ 0.1− 1998 04 22 704 0.6+ 0.8+ 1999 07 16 704 0.5+ 0.4+
1988 09 16 675 0.2− 1.0− 1998 04 22 704 0.8+ 0.7+ 1999 07 16 704 0.1− 0.3−
1988 09 16 675 0.7+ 0.8− 1998 04 22 704 0.9− 0.9+ 1999 07 16 704 0.0 0.5+
1992 10 01 691 0.1− 0.9+ 1998 04 22 704 1.1+ 1.3− 1999 07 16 704 0.8− 0.9+
1992 10 01 691 0.0 0.6+ 1999 06 18 691 0.1− 0.4+

(11245)∗ 3100 T-3 = 3704 T-2
Discovered 1977 Oct. 16 by C. J. van Houten and I. van Houten-Groeneveld

on Palomar Schmidt plates taken by T. Gehrels.
Id. T. Kobayashi (MPC 15259)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 53.88486 (2000.0) P Q
n 0.26003581 ω 80.75818 −0.61310527 +0.78961332
a 2.4309756 Ω 151.38161 −0.74358971 −0.56622135
e 0.1224201 i 2.96236 −0.26678882 −0.23644064
P 3.79 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1973 09 19 675 0.5+ 0.1− 1977 10 16 675 0.4− 0.4− 1998 01 26 566 0.1− 0.6−
1973 09 19 675 0.6+ 0.4+ 1977 10 16 675 0.6− 1.4+ 1999 06 14 734 0.9− 0.2−
1973 09 20 675 2.2+ 1.2− 1977 10 17 675 1.1− 1.2+ 1999 06 14 734 0.4− 0.2−
1973 09 24 675 0.4+ 1.9− 1977 10 17 675 0.1+ 1.4+ 1999 06 14 734 0.8− 0.5−
1973 09 24 675 0.8− 1.3− 1977 10 21 675 0.4+ 0.1+ 1999 07 14 704 0.1− 0.3+
1973 09 25 675 0.8+ 1.7− 1977 10 21 675 0.3− 1.7+ 1999 07 14 704 0.3+ 1.1+
1973 09 25 675 0.1− 1.9− 1977 10 22 675 1.6− 1.1− 1999 07 14 704 0.2+ 0.1−
1977 10 07 675 (2.5+ 0.6+) 1977 10 22 675 0.4+ 0.4− 1999 07 14 704 0.2+ 0.1−
1977 10 11 675 1.2+ 1.1+ 1981 10 25 675 0.3+ 1.8+ 1999 07 14 704 0.0 0.1+
1977 10 11 675 0.7− 0.7+ 1981 10 26 675 0.5− 1.4+ 1999 07 19 704 0.3+ 0.1+
1977 10 12 675 0.1+ 1.5− 1998 01 26 566 0.3+ 0.9− 1999 07 19 704 0.6+ 0.6+
1977 10 12 675 0.2− 0.5− 1998 01 26 566 0.6− 0.7− 1999 07 19 704 0.3+ 0.6+

(11246)∗ 4250 T-3 = 1989 YR7

Discovered 1977 Oct. 16 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. H. Kaneda (MPC 16884)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 250.59834 (2000.0) P Q
n 0.25658834 ω 229.80646 +0.97215742 −0.23139459
a 2.4527019 Ω 143.52900 +0.22942434 +0.90778648
e 0.1876482 i 3.56547 +0.04769089 +0.34982888
P 3.84 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1977 10 07 675 1.6+ 0.1+ 1989 12 26 033 1.3+ 1.6+ 1999 05 10 704 1.0− 0.1−
1977 10 11 675 1.9+ 1.7− 1996 06 22 566 0.4− 0.4+ 1999 05 10 704 0.6+ 0.9−
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1977 10 11 675 2.1+ 0.5− 1996 06 22 566 0.3− 0.6+ 1999 05 10 704 1.0+ 0.6+
1977 10 12 675 0.2− 2.2− 1996 06 22 566 0.1+ 0.5+ 1999 05 18 704 0.9− 1.5−
1977 10 12 675 0.6+ 0.7− 1998 03 04 704 (2.3+ 0.8−) 1999 05 18 704 0.3+ 0.1−
1977 10 16 675 0.6− 1.6+ 1998 03 04 704 0.2+ 1.5− 1999 05 18 704 0.0 1.4+
1977 10 16 675 0.9− 0.6+ 1998 03 04 704 0.1+ 0.3− 1999 05 18 704 0.2− 0.2−
1977 10 17 675 0.4− 1.1− 1998 03 04 704 (5.7− 1.6+) 1999 06 07 703 1.0− 0.4−
1977 10 17 675 0.1− 0.2− 1998 03 21 691 0.1− 0.3+ 1999 06 07 703 0.3− 0.6−
1977 10 21 675 0.1− 0.0 1998 03 21 691 0.7− 0.2− 1999 06 07 703 1.0− 0.0
1977 10 21 675 1.1− 0.3− 1998 03 21 691 0.0 0.4− 1999 06 07 703 1.0− 0.8+
1977 10 22 675 2.0− 1.1− 1998 03 26 691 0.6− 0.2− 1999 06 14 704 1.1+ 0.0
1977 10 22 675 0.1− 2.1+ 1998 03 26 691 0.8− 0.5− 1999 06 14 704 0.3+ 0.3−
1989 12 26 033 0.1+ 0.3+ 1998 03 26 691 0.6− 0.2+ 1999 06 14 704 1.0+ 1.0−
1989 12 26 033 0.1− 0.3+ 1999 05 10 704 1.0+ 0.5+ 1999 06 14 704 0.2+ 0.3−
(11247)∗ 4280 T-3 = 1998 FJ55

Discovered 1977 Oct. 16 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. A. Gnädig (MPC 32505)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 296.25447 (2000.0) P Q
n 0.16960906 ω 190.09907 +0.94878597 +0.31321803
a 3.2322382 Ω 151.54150 −0.28348162 +0.90168484
e 0.1521263 i 4.96320 −0.13943940 +0.29809212
P 5.81 H 13.3 G 0.15 U 2
Residuals in seconds of arc
1977 10 07 675 0.5+ 1.8− 1997 01 10 691 0.4− 0.3+ 1999 05 13 704 0.2+ 0.4−
1977 10 11 675 1.0+ 0.8− 1997 01 10 691 0.4− 0.3+ 1999 05 18 704 0.1+ 0.5+
1977 10 11 675 2.0+ 0.7− 1997 01 10 691 0.5− 0.1+ 1999 05 18 704 0.7− 0.7−
1977 10 12 675 0.9+ 0.4− 1998 03 20 704 0.3+ 1.4− 1999 05 18 704 0.4+ 0.2−
1977 10 12 675 0.2− 1.2− 1998 03 20 704 0.6+ 1.1− 1999 05 18 704 0.8+ 0.1+
1977 10 16 675 0.5− 1.4+ 1998 03 20 704 0.1+ 0.9− 1999 05 19 704 0.6+ 0.4−
1977 10 16 675 0.2− 0.9+ 1998 03 20 704 1.3− 0.6− 1999 05 19 704 0.3+ 0.5−
1977 10 17 675 2.2− 2.2− 1998 03 20 704 (4.6− 0.4−) 1999 05 19 704 0.4− 0.2+
1977 10 17 675 1.2− 0.6− 1998 03 22 704 0.9+ 0.8− 1999 05 19 704 0.6+ 0.4−
1977 10 21 675 2.0+ 0.3+ 1998 03 22 704 0.0 0.6− 1999 06 09 704 0.2+ 0.1+
1977 10 21 675 0.2− 2.2− 1998 03 22 704 0.0 0.0 1999 06 09 704 0.1− 0.9−
1977 10 22 675 1.0− 0.3− 1998 03 22 704 0.5+ 1.4− 1999 06 09 704 0.8− 0.5+
1977 10 22 675 1.3+ 1.9+ 1998 03 22 704 2.0− 0.6+ 1999 06 09 704 0.0 0.7−
1993 04 25 691 0.2− 0.2+ 1999 05 10 704 0.1− 0.3+ 1999 06 09 704 0.3+ 0.6−
1993 04 25 691 0.1− 0.4+ 1999 05 10 704 0.0 1.7+ 1999 06 14 704 0.7− 0.4−
1993 04 25 691 0.5− 0.2+ 1999 05 10 704 0.7− 0.2+ 1999 06 14 704 0.9− 0.1−
1997 01 02 691 0.1+ 0.2− 1999 05 13 704 1.1+ 0.7− 1999 06 14 704 0.6− 0.6+
1997 01 02 691 0.1+ 0.0 1999 05 13 704 1.3+ 1.0− 1999 06 14 704 1.0− 0.6−
1997 01 02 691 0.2+ 0.2− 1999 05 13 704 0.6+ 0.2+ 1999 06 14 704 0.6− 1.2+

(11248)∗ 4354 T-3 = 1990 UH5

Discovered 1977 Oct. 16 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. B. G. Marsden (MPC 17836)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 272.99474 (2000.0) P Q
n 0.30555137 ω 251.27870 +0.91193055 −0.40709893
a 2.1831315 Ω 132.70764 +0.39793148 +0.84670862
e 0.0721791 i 4.01952 +0.10016588 +0.34257112
P 3.23 H 15.1 G 0.15 U 2
Residuals in seconds of arc
1954 07 03 675 1.0+ 0.8+ 1990 10 19 809 0.6+ 1.9+ 1996 08 12 684 0.5+ 0.3−
1954 07 03 675 0.7− 0.3+ 1990 10 19 809 (0.0 2.2+) 1996 08 17 566 0.3+ 0.2+
1977 10 16 675 1.3+ 0.9− 1990 10 20 809 0.4+ 0.5− 1996 08 17 566 0.2+ 0.3−
1977 10 16 675 1.1+ 1.4− 1990 10 20 809 0.2− 0.9+ 1996 08 17 566 0.2+ 0.6+
1977 10 17 675 (0.4− 3.5−) 1990 10 20 809 0.9− 0.2− 1999 06 15 704 0.2− 0.8+
1977 10 17 675 0.5+ 2.3− 1990 10 24 809 0.7− 0.8+ 1999 06 15 704 0.1+ 0.1−
1977 10 21 675 0.1+ 0.7− 1990 10 24 809 1.3− 0.4+ 1999 06 15 704 0.4− 0.0

1977 10 21 675 0.9− 0.3− 1990 10 24 809 0.9− 0.1+ 1999 06 15 704 0.2+ 0.7+
1977 10 22 675 2.2− 0.4− 1993 09 21 675 0.7+ 0.9− 1999 07 19 704 0.2− 0.6+
1977 10 22 675 0.3+ 1.6+ 1993 09 21 675 0.7+ 0.5− 1999 07 19 704 0.7− 0.4+
1990 10 16 809 0.2− 1.3+ 1995 03 23 033 0.5+ 0.2+ 1999 07 19 704 0.2− 0.3+
1990 10 16 809 0.3− 0.3+ 1995 03 23 033 0.7+ 0.3+ 1999 07 19 704 0.8− 0.6+
1990 10 16 809 0.7− 0.8+ 1996 08 12 684 0.4+ 0.4−
1990 10 19 809 1.5+ 1.5+ 1996 08 12 684 0.3+ 0.4−

1953 GJ = 1998 SP141

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 223.67398 (2000.0) P Q
n 0.29143408 ω 62.88895 −0.55735825 +0.83021314
a 2.2530759 Ω 173.21226 −0.78833068 −0.52542516
e 0.1723536 i 4.80296 −0.26055044 −0.18621102
P 3.38 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1953 04 07 024 1.0− 0.6− 1998 09 26 704 1.3+ 0.4+ 1998 10 11 699 0.3− 0.5+
1953 04 12 024 1.0+ 0.8+ 1998 09 26 704 0.5− 0.6− 1998 10 15 704 0.3+ 0.2−
1953 04 19 024 (1.8+ 5.6−) 1998 09 27 704 0.4+ 0.9+ 1998 10 15 704 0.7− 0.3−
1997 01 19 327 0.9+ 0.2+ 1998 09 27 704 0.6+ 0.3− 1998 10 15 704 1.1− 0.1+
1997 01 19 327 0.4− 0.4+ 1998 09 27 704 1.0− 1.8+ 1998 10 15 704 1.1− 0.2−
1997 01 19 327 0.2− 0.1+ 1998 09 27 704 0.8+ 0.2+ 1998 11 11 704 (2.2− 3.2−)
1998 09 26 704 1.5+ 0.3+ 1998 09 27 704 0.1− 1.2+ 1998 11 11 704 1.5− 2.0−
1998 09 26 704 1.0+ 1.2− 1998 10 11 699 0.2− 0.2+ 1998 11 11 704 0.3− 0.8−
1998 09 26 704 0.4+ 0.2− 1998 10 11 699 0.3+ 0.8+ 1998 11 11 704 (2.3− 0.3+)

1975 SN1 = 1999 JF47

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 283.82691 (2000.0) P Q
n 0.19361957 ω 273.16573 +0.90470470 +0.42323347
a 2.9591697 Ω 61.80009 −0.36557724 +0.83003624
e 0.0745395 i 3.17517 −0.21877544 +0.36319867
P 5.09 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1975 09 30 675 0.1− 0.8+ 1999 05 10 704 0.1− 0.5− 1999 05 17 703 0.3+ 0.8+
1975 10 01 675 0.1+ 0.0 1999 05 10 704 (1.4− 2.3+) 1999 05 18 704 0.6+ 1.2−
1975 10 02 675 0.6+ 1.3+ 1999 05 10 704 0.7− 0.7+ 1999 05 18 704 1.5− 0.1−
1975 10 15 675 0.8− 1.3− 1999 05 13 704 0.7− 1.2− 1999 05 18 704 0.3+ 0.3−
1975 10 16 675 0.2+ 0.6− 1999 05 13 704 1.6+ 0.5− 1999 05 18 704 (0.4− 2.0−)
1993 02 26 691 0.2+ 0.1− 1999 05 13 704 (0.5− 2.2−) 1999 05 18 704 1.1− 0.7+
1993 02 26 691 0.0 0.1− 1999 05 13 704 0.1− 0.3+ 1999 06 15 704 0.8− 0.1+
1993 02 26 691 0.2− 0.3+ 1999 05 13 704 0.4− 1.0+ 1999 06 15 704 0.5− 0.6+
1999 05 08 699 (2.2+ 1.4+) 1999 05 17 703 0.1+ 0.0 1999 06 15 704 0.5+ 0.6−
1999 05 08 699 0.4+ 0.2− 1999 05 17 703 0.1− 0.2+ 1999 06 15 704 0.7+ 0.5−
1999 05 08 699 1.1+ 0.9+ 1999 05 17 703 0.2− 0.2+ 1999 06 15 704 0.4+ 0.5−

1976 YN7 = 1977 AU = 1997 MB12 = 1998 XZ79

Id. B. G. Marsden (d, MPC 9153), S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 98.66957 (2000.0) P Q
n 0.22276784 ω 273.08309 +0.94507075 −0.23217702
a 2.6950555 Ω 100.42866 +0.30268478 +0.88733092
e 0.1881554 i 13.52919 −0.12338232 +0.39841897
P 4.42 H 13.6 G 0.15 U 3
Residuals in seconds of arc
1976 12 20 095 (1.1− 4.3+) 1997 06 29 704 0.1− 0.2+ 1998 12 15 704 0.2+ 0.3+
1977 01 13 095 0.8− 0.5− 1997 07 02 704 0.1+ 0.6− 1998 12 15 704 0.3+ 0.9+
1977 01 20 095 0.6+ 1.4+ 1997 07 02 704 0.6+ 0.6+ 1998 12 15 704 (0.5+ 2.6+)
1997 06 29 704 0.1− 0.1− 1997 07 02 704 0.1+ 0.4− 1998 12 22 704 0.2+ 1.3−
1997 06 29 704 0.2− 0.2+ 1997 07 02 704 0.0 0.4− 1998 12 22 704 0.7− 0.7−
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1997 06 29 704 0.0 0.2+ 1997 07 02 704 0.1− 0.7+ 1998 12 22 704 0.3− 0.2−
1997 06 29 704 0.1− 0.3+ 1998 12 15 704 0.7+ 1.5+ 1998 12 22 704 0.3− 0.7−

1977 CP = 1984 CJ1 = 1991 CE5 = 1999 ND22

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 135.47392 (2000.0) P Q
n 0.28097814 ω 127.80854 −0.90560461 −0.42403579
a 2.3086301 Ω 27.10496 +0.38295374 −0.82624372
e 0.1481523 i 1.08136 +0.18228197 −0.37083010
P 3.51 H 14.3 G 0.15 U 5
Residuals in seconds of arc
1977 02 11 675 0.6− 0.1− 1984 02 04 688 1.5+ 0.7− 1999 07 16 704 0.4+ 0.6+
1977 02 11 675(12.2+ 2.9−) 1991 02 11 675 0.0 0.2+ 1999 07 16 704 0.7+ 0.5−
1977 02 12 675 0.4− 0.8− 1991 02 11 675 0.8− 0.2+ 1999 07 16 704 0.1− 1.0+
1977 02 12 675 0.0 0.8+ 1999 07 14 704 0.1+ 0.1− 1999 07 16 704 0.2− 0.1+
1977 02 14 675 0.2+ 0.3+ 1999 07 14 704 0.1− 0.1+
1984 02 04 688 (5.5+ 1.3−) 1999 07 14 704 0.8− 1.3−

1979 QZ9 = 1979 SH2 = 1989 PO1 = 1999 NN14

Id. S. Nakano (d, MPC 10610), G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 331.84278 (2000.0) P Q
n 0.29144766 ω 30.20391 +0.94315448 +0.32954801
a 2.2530059 Ω 310.49062 −0.31514663 +0.84558074
e 0.1784726 i 3.24894 −0.10555678 +0.41998966
P 3.38 H 13.7 G 0.15 U 3
Residuals in seconds of arc
1979 08 27 095 0.0 0.2+ 1998 03 20 704 0.1− 1.0− 1999 06 15 704 0.1− 0.8−
1979 09 22 095 1.7+ 1.0− 1998 03 20 704 0.2− 0.6− 1999 06 15 704 0.9− 0.2−
1979 09 28 095 0.5+ 1.6− 1998 03 20 704 0.0 1.4− 1999 07 14 704 (0.7+ 3.1+)
1989 08 05 033 0.8− 0.7− 1998 03 20 704 (1.5− 2.3−) 1999 07 14 704 0.8+ 0.6+
1989 08 06 033 0.4− 1.4− 1998 03 20 704 0.9− 0.1− 1999 07 14 704 0.3+ 0.1−
1994 05 07 691 0.2+ 0.2+ 1998 03 25 566 1.2− 1.0− 1999 07 14 704 0.8+ 0.5−
1994 05 07 691 0.1− 0.4− 1998 03 25 566 0.8− 1.0− 1999 07 14 704 0.0 0.6−
1994 05 07 691 0.0 0.4− 1998 03 25 566 0.8− 0.6− 1999 07 16 704 0.6+ 0.1+
1998 01 24 566 0.6+ 0.1+ 1999 06 13 699 0.5− 0.1+ 1999 07 16 704 0.1+ 0.6+
1998 01 24 566 0.6+ 0.3+ 1999 06 13 699 0.6− 0.6+ 1999 07 16 704 0.6+ 0.2−
1998 01 24 566 0.8+ 0.3+ 1999 06 13 699 0.8− 0.2− 1999 07 16 704 0.5+ 0.6+
1998 02 25 566 0.2− 0.3− 1999 06 15 704 0.4+ 0.2− 1999 07 16 704 0.1+ 0.1+
1998 02 25 566 0.3− 0.1− 1999 06 15 704 0.4− 0.1−
1998 02 25 566 0.3− 0.0 1999 06 15 704 0.1− 0.4−

1980 FQ1 = 1998 VC12

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 50.15820 (2000.0) P Q
n 0.19285759 ω 217.18940 +0.75543043 −0.65511234
a 2.9669590 Ω 183.80885 +0.63696880 +0.73866846
e 0.1071446 i 10.72045 +0.15360864 +0.15873476
P 5.11 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1980 03 16 809 0.1− 0.3+ 1980 03 23 809 0.6+ 0.2− 1998 11 10 704 0.2+ 0.1−
1980 03 16 809 0.4+ 0.1− 1998 09 18 699 0.7+ 0.2− 1998 11 11 704 0.0 0.3−
1980 03 16 809 0.5− 0.0 1998 09 18 699 0.2+ 0.1+ 1998 11 11 704 0.0 0.2−
1980 03 16 809 0.5+ 0.1− 1998 09 18 699 0.4+ 0.3+ 1998 11 11 704 0.6− 0.1+
1980 03 17 809 0.4− 1.5+ 1998 10 12 699 0.3− 0.8+ 1998 11 11 704 0.2+ 0.2−
1980 03 17 809 0.1+ 0.1+ 1998 10 12 699 0.0 0.7+ 1998 11 11 704 0.5− 0.1−
1980 03 17 809 0.6+ 0.7− 1998 10 12 699 0.2+ 0.3+ 1998 11 19 699 0.1+ 0.3+
1980 03 17 809 0.0 0.2− 1998 11 10 704 0.3+ 0.4− 1998 11 19 699 0.3− 0.0
1980 03 20 413 1.8− 0.1− 1998 11 10 704 0.2− 0.6− 1998 11 19 699 0.5− 0.1+
1980 03 20 413 0.6+ 0.3− 1998 11 10 704 0.0 0.5−

1980 SF = 1997 ED47 = 1998 OG6

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 58.74035 (2000.0) P Q
n 0.27012473 ω 216.45057 +0.97384463 −0.22659262
a 2.3700626 Ω 156.62912 +0.21719468 +0.90662589
e 0.2128850 i 2.42804 +0.06673158 +0.35592876
P 3.65 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1980 09 16 046 0.1+ 1.5− 1997 03 13 809 0.1+ 0.1− 1998 07 31 120 1.5+ 1.0+
1980 09 16 046 0.3− 1.1− 1997 04 11 704 1.2− 1.0− 1998 07 31 120 0.5+ 0.8−
1980 10 03 046 1.8+ 0.7− 1997 04 11 704 0.2+ 1.9− 1998 07 31 120 0.2+ 0.1−
1980 10 03 046 0.7− 1.3− 1998 07 14 699 0.3+ 0.4− 1998 08 17 704 0.3− 0.2−
1980 10 05 046 0.3+ 0.5+ 1998 07 14 699 1.7+ 0.6+ 1998 08 17 704 1.8− 0.5+
1980 10 05 046 0.4− 1.8+ 1998 07 14 699 0.2− 0.1− 1998 08 17 704 0.0 0.2+
1997 03 12 809 (2.4− 3.0−) 1998 07 30 120 0.5+ 0.3+ 1998 08 17 704 1.8− 0.3+
1997 03 12 809 (3.2− 1.6−) 1998 07 30 120 1.6− 1.6− 1998 08 17 704 1.1− 0.4+
1997 03 12 809 (3.9− 1.5−) 1998 07 30 120 0.1− 0.1+ 1998 08 27 699 0.9− 1.4+
1997 03 13 809 0.3− 0.2− 1998 07 30 120 0.9+ 0.4+ 1998 08 27 699 0.9+ 0.1−
1997 03 13 809 0.3+ 1.3+ 1998 07 31 120 1.7+ 1.3− 1998 08 27 699 0.4− 0.4+

1981 DP = 1999 NC47

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 55.40913 (2000.0) P Q
n 0.28122793 ω 349.52181 −0.72697052 +0.67792528
a 2.3072629 Ω 233.73226 −0.61980007 −0.71629334
e 0.1154972 i 7.78621 −0.29557020 −0.16535167
P 3.50 H 15.6 G 0.15 U 4
Residuals in seconds of arc
1981 02 09 413 1.2− 0.0 1981 03 12 413 2.3+ 0.3− 1999 07 13 704 0.1− 0.2+
1981 02 09 413 0.4+ 0.1− 1981 04 07 413 0.6− 1.3+ 1999 07 13 704 0.0 0.0
1981 02 28 413 0.9+ 0.7+ 1981 04 07 413 1.6+ 0.5− 1999 07 13 704 0.3+ 0.8+
1981 02 28 413 1.4+ 0.3− 1981 04 08 413 0.1− 0.0 1999 07 13 704 0.3− 0.1−
1981 03 06 413 2.2− 0.1+ 1981 04 08 413 0.8+ 0.6− 1999 07 19 704 0.3− 0.1+
1981 03 06 413 0.9− 2.3− 1981 04 09 413 1.3− 1.7+ 1999 07 19 704 0.4− 0.4−
1981 03 08 413 1.0− 1.1+ 1981 04 09 413 1.3+ 1.3− 1999 07 19 704 0.0 0.7−
1981 03 08 413 1.0+ 0.3− 1981 05 01 413 1.3− 1.2− 1999 07 19 704 0.7+ 0.2+
1981 03 12 413 1.6− 1.0+ 1981 05 03 413 0.2+ 0.8+

1981 DU2 = 1999 NR28

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 14.85705 (2000.0) P Q
n 0.22804668 ω 330.48044 +0.24128232 +0.95879833
a 2.6533032 Ω 313.02996 −0.84532467 +0.13174668
e 0.2085589 i 11.83812 −0.47666450 +0.25169143
P 4.32 H 14.6 G 0.15 U 5
Residuals in seconds of arc
1981 02 09 413 0.7+ 0.8− 1981 03 12 413 1.2+ 0.4+ 1999 07 14 704 0.0 0.8−
1981 02 28 413 2.8+ 3.2+ 1981 04 30 413 0.3+ 0.0 1999 07 14 704 0.1+ 0.8−
1981 03 06 413 3.6− 0.5− 1981 05 02 413 0.3− 0.1− 1999 07 16 704 0.2− 0.0
1981 03 06 413 0.5− 1.9− 1981 05 02 413 0.1− 0.5− 1999 07 16 704 0.4− 0.5+
1981 03 08 413 0.6− 0.0 1999 07 14 704 0.1− 0.6+ 1999 07 16 704 0.3− 0.5+
1981 03 08 413 1.5+ 0.7− 1999 07 14 704 0.7+ 0.4− 1999 07 16 704 0.4+ 0.2+
1981 03 12 413 1.2− 0.8+ 1999 07 14 704 0.2− 0.5+
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1981 EY4 = 1999 NW18

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.59394 (2000.0) P Q
n 0.23281130 ω 31.27538 +0.95250014 +0.28048580
a 2.6169777 Ω 311.94908 −0.30181892 +0.81750277
e 0.1098754 i 9.17754 −0.04060565 +0.50300789
P 4.23 H 14.2 G 0.15 U 5
Residuals in seconds of arc
1981 02 09 413 0.4− 0.4− 1981 03 12 413 1.7+ 1.0− 1999 07 14 704 0.5+ 0.2+
1981 03 02 413 (4.8− 0.1−) 1981 04 09 413 1.8− 0.8+ 1999 07 16 704 0.6− 0.3−
1981 03 02 413 1.0+ 0.5− 1981 04 09 413 1.5+ 0.9− 1999 07 16 704 0.4+ 0.5+
1981 03 07 413 2.2− 1.0+ 1981 04 29 413 0.3+ 0.2− 1999 07 16 704 0.1+ 0.2+
1981 03 07 413 0.5+ 0.2+ 1999 07 14 704 0.2+ 0.5+ 1999 07 16 704 0.0 0.6−
1981 03 10 413 2.1− 0.7+ 1999 07 14 704 0.3− 0.1+
1981 03 10 413 1.5+ 0.3+ 1999 07 14 704 0.3− 0.6−
1981 ES18 = 1992 LD3 = 1999 JA21

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 27.10728 (2000.0) P Q
n 0.27637062 ω 11.36236 −0.77747187 +0.62871589
a 2.3342183 Ω 207.61287 −0.57968097 −0.72620071
e 0.1888057 i 1.96980 −0.24394152 −0.27811664
P 3.57 H 16.0 G 0.15 U 2
Residuals in seconds of arc
1981 02 09 413 0.4+ 0.7+ 1981 05 02 413 0.5+ 0.5− 1999 05 13 704 0.5+ 0.3−
1981 02 13 413 0.2+ 0.1− 1992 06 03 809 0.3− 1.5− 1999 05 13 704 0.2+ 0.5+
1981 03 02 413 1.0− 0.8+ 1992 06 03 809 (0.2+ 2.3−) 1999 05 13 704 0.1+ 0.0
1981 03 07 413 0.3− 1.1+ 1992 06 03 809 (0.4+ 3.2−) 1999 05 13 704 0.2− 0.4−
1981 03 07 413 2.1+ 1.0− 1999 04 06 691 0.4− 0.3+ 1999 05 13 704 0.5− 0.4−
1981 03 11 413 0.6− 0.3− 1999 04 06 691 0.7− 0.3+ 1999 05 18 704 0.1+ 0.4+
1981 03 11 413 0.4− 0.3− 1999 04 06 691 0.6− 0.1+ 1999 05 18 704 0.8− 1.5−
1981 03 16 413 0.8− 0.6+ 1999 04 15 704 0.7− 0.0 1999 05 18 704 0.1− 0.6+
1981 03 16 413 2.0+ 1.4− 1999 04 15 704 0.3− 1.0− 1999 05 18 704 (2.3− 0.2+)
1981 03 29 413 0.3− 0.1+ 1999 04 15 704 0.3− 0.1− 1999 05 18 704 0.9− 1.0+
1981 03 29 413 (2.7+ 2.0−) 1999 05 07 699 0.1+ 0.0 1999 05 19 704 0.9+ 0.9+
1981 04 08 413 1.3− 1.3+ 1999 05 07 699 1.3+ 0.1− 1999 05 19 704 0.7− 0.1+
1981 04 08 413 0.4− 0.7− 1999 05 07 699 0.1+ 0.1+ 1999 05 19 704 1.1+ 0.8−
1981 04 11 413 0.3− 0.1− 1999 05 10 704 0.2+ 0.7− 1999 05 19 704 0.2− 0.6+
1981 04 11 413 0.2+ 1.0− 1999 05 10 704 1.3+ 1.3+ 1999 05 19 704 0.1+ 1.9+
1981 04 30 413 0.3− 0.5− 1999 05 10 704 1.2+ 0.4−
1981 ES41 = 1975 EQ1 = 1999 JD31

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 84.81930 (2000.0) P Q
n 0.16852318 ω 122.46379 −0.61874263 −0.78558696
a 3.2461079 Ω 5.76385 +0.70940104 −0.56051554
e 0.2390364 i 1.86566 +0.33750219 −0.26206002
P 5.85 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1975 03 06 095 1.5− 0.4− 1996 10 13 566 0.4− 0.2− 1999 05 14 704 1.5+ 0.7−
1981 02 09 413 0.5+ 0.3− 1997 12 25 566 0.4+ 1.2+ 1999 05 14 704 0.8+ 1.3+
1981 02 12 413 0.5+ 0.0 1997 12 25 566 0.5+ 1.1+ 1999 05 14 704 0.2+ 1.2−
1981 02 13 413 0.0 0.3− 1997 12 25 566 0.3+ 1.2+ 1999 05 14 704 0.7− 1.0+
1981 03 02 413 1.7− 0.5− 1998 04 14 704 0.8− 0.2− 1999 05 14 704 1.5− 1.0+
1981 03 06 413 0.7− 0.9− 1998 04 14 704 0.6+ 1.4+ 1999 05 18 704 0.4− 1.6−
1981 03 06 413 1.6+ 0.4− 1998 04 14 704 (0.5+ 2.9+) 1999 05 18 704 (0.7− 2.1−)
1981 03 11 413 1.7− 0.7− 1998 04 14 704 0.8− 0.7− 1999 05 18 704 0.8− 0.3−
1981 03 11 413 1.2+ 1.0− 1999 05 10 704 0.6− 1.0− 1999 05 18 699 0.1− 0.5+
1981 03 15 413 1.2− 0.1− 1999 05 10 704 1.0− 0.5+ 1999 05 18 699 0.3+ 0.5+
1981 03 15 413 1.0+ 0.6− 1999 05 10 704 0.1+ 0.8+ 1999 05 18 699 0.1+ 0.9+
1993 04 27 809 (0.2− 3.5+) 1999 05 10 704 (2.6− 0.7+) 1999 06 07 703 0.1+ 0.5+

1993 04 27 809 (0.7+ 2.7+) 1999 05 13 704 1.5+ 1.2+ 1999 06 07 703 0.3+ 0.2−
1993 04 27 809 2.0+ 1.9+ 1999 05 13 704 0.1− 0.1− 1999 06 07 703 0.2+ 1.2−
1996 10 13 566 0.0 0.0 1999 05 13 704 0.9+ 1.4+ 1999 06 07 703 1.0− 0.3+
1996 10 13 566 0.4+ 0.0 1999 05 13 704 (1.0− 3.1+)

1981 EA44 = 1991 RN34 = 1999 JL96

Id. G. V. Williams (MPC 34825; d, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 292.13483 (2000.0) P Q
n 0.22737320 ω 161.78946 +0.95675225 +0.29085690
a 2.6585400 Ω 181.33514 −0.28693430 +0.94058167
e 0.1813939 i 12.98018 −0.04789398 +0.17523809
P 4.33 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1981 03 06 413 2.3+ 2.5− 1999 05 12 704 0.1− 0.3+ 1999 06 11 703 0.1− 1.8+
1981 03 06 413 0.1+ 0.4+ 1999 05 12 704 1.2+ 1.3+ 1999 06 11 703 1.9− 0.1+
1981 03 11 413 2.4− 1.1+ 1999 05 12 704 1.2+ 0.5+ 1999 06 11 703 0.8+ 0.1+
1981 03 15 413 1.9− 0.4+ 1999 05 12 704 0.7+ 0.1+ 1999 06 11 703 0.4− 0.4+
1981 03 15 413 1.7− 1.5+ 1999 05 12 704 1.3− 0.4− 1999 06 14 704 0.3− 0.2−
1981 04 26 413 1.8+ 3.5− 1999 05 17 704 0.1+ 0.2+ 1999 06 14 704 0.2− 0.1+
1981 05 01 413 2.0+ 1.0+ 1999 05 17 704 0.6− 0.5− 1999 06 14 704 0.0 0.5+
1991 09 12 675 0.3+ 0.3+ 1999 05 17 704 0.2− 0.7− 1999 06 14 704 0.2+ 0.2−
1991 09 12 675 0.2− 1.3− 1999 05 17 704 0.8+ 2.5− 1999 06 14 704 0.1+ 0.1−

1981 EM46 = 1999 NS16

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 274.26880 (2000.0) P Q
n 0.28885284 ω 145.40884 +0.81859466 −0.57393775
a 2.2664786 Ω 249.63175 +0.52145283 +0.75890664
e 0.0827709 i 1.36434 +0.24081055 +0.30766243
P 3.41 H 15.3 G 0.15 U 3
Residuals in seconds of arc
1981 02 09 413 0.6− 0.4+ 1998 03 02 809 (0.0 4.0−) 1999 07 14 704 0.3− 0.1−
1981 03 02 413 1.3− 0.2+ 1998 03 20 704 1.1− 0.5− 1999 07 14 704 0.4− 0.2−
1981 03 02 413 0.7+ 0.6− 1998 03 20 704 (1.1+ 2.3−) 1999 07 14 704 0.4− 0.6+
1981 03 07 413 (4.7+ 0.5−) 1998 03 20 704 0.0 0.5+ 1999 07 16 704 0.7+ 0.4−
1981 03 11 413 0.5+ 1.2− 1998 03 20 704 0.2+ 1.3+ 1999 07 16 704 0.5− 0.1+
1981 04 30 413 0.2− 0.2− 1998 03 20 704 (3.2− 1.0+) 1999 07 16 704 0.2+ 0.4+
1981 05 02 413 0.1+ 0.4− 1999 07 14 704 0.6+ 0.2+ 1999 07 16 704 0.6− 0.1−
1998 02 28 809 1.6+ 0.6+ 1999 07 14 704 0.7+ 0.2−

1983 LD = 1999 NJ1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 52.68578 (2000.0) P Q
n 0.37225812 ω 6.53412 −0.41366060 +0.86635522
a 1.9138443 Ω 239.36545 −0.84933565 −0.47792135
e 0.0392697 i 18.97995 −0.32789306 +0.14498210
P 2.65 H 16.0 G 0.15 U 5
Residuals in seconds of arc
1983 06 13 675 1.4− 0.9+ 1999 07 12 704 0.2− 0.1+ 1999 07 13 704 0.5+ 0.5−
1983 06 13 675 0.8+ 0.7− 1999 07 12 704 0.3− 0.3− 1999 07 13 704 0.6− 0.3−
1983 06 18 675 0.3+ 0.2− 1999 07 13 704 0.5− 0.2+ 1999 07 13 704 0.2+ 0.0
1983 06 20 675 0.4+ 0.1− 1999 07 13 704 0.2− 0.1+ 1999 07 13 704 0.3− 0.2−
1999 07 12 704 0.1+ 0.7+ 1999 07 13 704 0.3+ 1.0+ 1999 07 13 704 0.1+ 0.7−
1999 07 12 704 0.2− 0.8+ 1999 07 13 704 1.1+ 0.4−
1999 07 12 704 0.3− 0.2+ 1999 07 13 704 0.2+ 0.7−

1984 SB2 = 1999 KL5

Id. S. Nakano, R. H. McNaught (1986 observations)
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 240.71556 (2000.0) P Q
n 0.24197420 ω 162.70346 +0.97205626 −0.12154861
a 2.5504883 Ω 206.87940 +0.12552490 +0.99206480
e 0.1590470 i 26.37226 +0.19836865 −0.03214598
P 4.07 H 13.6 G 0.15 U 3
Residuals in seconds of arc
1984 09 29 046 0.1− 0.8− 1999 04 12 704 (0.5+ 2.3−) 1999 05 17 704 0.3+ 1.6+
1984 09 30 046 0.5− 1.0− 1999 05 09 699 0.9+ 0.7+ 1999 05 17 704 1.2+ 0.0
1984 09 30 046 1.0+ 1.1+ 1999 05 09 699 1.1+ 0.4+ 1999 05 18 704 0.3+ 0.5+
1984 10 01 046 1.1+ 1.9+ 1999 05 09 699 0.2+ 0.8+ 1999 05 18 704 0.4+ 0.4+
1984 10 06 046 (5.0− 0.8+) 1999 05 12 704 1.0− 1.7− 1999 05 18 704 0.1+ 0.2−
1984 10 06 046 (4.4− 3.6+) 1999 05 12 704 1.1+ 0.3+ 1999 05 18 704 0.4− 0.8+
1984 10 28 046 (2.1− 7.8−) 1999 05 12 704 0.8+ 0.3+ 1999 05 18 704 1.5− 0.1+
1984 10 28 046 (0.0 4.8−) 1999 05 12 704 1.4− 0.2− 1999 05 19 704 1.5− 0.6−
1984 10 29 046 0.1+ 0.5+ 1999 05 12 704 1.4+ 0.4− 1999 05 19 704 0.3− 0.3+
1984 10 29 046 (4.0+ 1.8+) 1999 05 13 704 0.6+ 0.0 1999 05 19 704 0.1+ 1.0+
1984 10 30 046 1.4− 1.8+ 1999 05 13 704 0.4− 0.3+ 1999 05 19 704 0.4− 1.5−
1986 03 13 413 0.3+ 1.1+ 1999 05 13 704 0.1+ 0.9+ 1999 05 21 691 0.7− 0.2+
1986 03 13 413 (5.1− 6.3+) 1999 05 13 704 0.9+ 0.9− 1999 05 21 691 0.6− 0.1+
1999 04 12 704 1.5+ 0.2+ 1999 05 13 704 0.1+ 1.2− 1999 05 21 691 0.9− 0.4+
1999 04 12 704 0.8+ 0.1− 1999 05 17 704 0.1+ 0.7+ 1999 05 22 691 0.1− 0.6−
1999 04 12 704 0.2+ 0.2− 1999 05 17 704 1.3− 0.2− 1999 05 22 691 1.0− 0.1+
1999 04 12 704 0.2− 1.0+ 1999 05 17 704 0.0 0.6+ 1999 05 22 691 1.3− 0.0

1985 FF2

Id. E. Bowell (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 80.55222 (2000.0) P Q
n 0.21630024 ω 186.44598 −0.70403498 −0.70413150
a 2.7485146 Ω 308.35513 +0.65671158 −0.59600037
e 0.1470715 i 6.76523 +0.27030473 −0.38598237
P 4.56 H 13.6 G 0.15 U 5
Residuals in seconds of arc
1985 02 24 675 (4.0− 0.8+) 1999 03 25 704 0.1+ 1.7+ 1999 04 15 704 0.3− 0.4+
1985 02 24 675 1.4+ 0.1− 1999 03 25 704 0.2− 1.2+ 1999 04 15 704 0.1+ 0.0
1985 02 27 675 2.1− 0.1+ 1999 04 14 704 0.1+ 0.2− 1999 05 15 699 0.2+ 0.2−
1985 02 27 675 1.2+ 0.1− 1999 04 14 704 0.7− 0.9− 1999 05 15 699 0.2− 0.7−
1985 03 24 688 1.6− 0.2+ 1999 04 14 704 0.3+ 2.4− 1999 05 15 699 0.1− 0.3−
1985 03 24 688 1.0+ 0.4− 1999 04 14 704 1.9− 1.0+ 1999 05 16 699 0.2+ 0.1−
1999 03 25 704 0.1− 1.0− 1999 04 15 704 0.5+ 0.2− 1999 05 16 699 0.3+ 0.2+
1999 03 25 704 0.9+ 0.7− 1999 04 15 704 1.2+ 1.4+ 1999 05 16 699 0.7− 0.8+
1999 03 25 704 0.1− 0.1− 1999 04 15 704 0.4+ 0.3+

1985 UR = 1999 JC91

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 211.87207 (2000.0) P Q
n 0.25831175 ω 209.71318 +0.73757933 −0.67340782
a 2.4417804 Ω 192.99725 +0.65505964 +0.73152207
e 0.2005630 i 12.84161 +0.16393169 +0.10675848
P 3.82 H 13.9 G 0.15 U 5
Residuals in seconds of arc
1985 09 21 095 0.1+ 0.3+ 1985 10 24 046 0.8− 0.9+ 1999 05 17 704 1.3+ 0.5−
1985 10 18 095 (0.6+ 7.2−) 1985 10 24 046 (0.6+ 4.2+) 1999 05 17 704 0.3+ 0.1−
1985 10 20 046 (3.3+ 0.7+) 1999 05 12 704 (3.0− 1.4−) 1999 05 17 704 0.8− 0.1+
1985 10 20 046 0.6+ 1.1− 1999 05 12 704 1.2− 0.4+ 1999 05 17 704 0.1+ 0.4+
1985 10 21 046 0.7− 0.2+ 1999 05 12 704 0.4+ 0.2− 1999 05 17 704 0.7+ 0.0
1985 10 21 046 0.8+ 0.3− 1999 05 12 704 0.7− 0.1−

1986 QM = 1998 XR72

Id. S. Nakano

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 198.12896 (2000.0) P Q
n 0.26617365 ω 359.82897 +0.47372986 +0.88013601
a 2.3934591 Ω 298.44761 −0.80795770 +0.42049630
e 0.1664700 i 1.99896 −0.35040602 +0.22032581
P 3.70 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1986 08 25 809 0.9− 0.5− 1986 09 02 809 0.1+ 0.3− 1986 09 09 809 0.3+ 0.5−
1986 08 25 809 0.6− 0.5− 1986 09 02 809 0.1+ 0.1− 1986 09 09 809 0.4+ 0.5−
1986 08 25 809 0.2+ 0.3− 1986 09 02 809 0.1+ 0.3+ 1986 09 09 809 0.5+ 0.5−
1986 08 26 809 0.0 1.1+ 1986 09 03 809 1.3− 0.4− 1986 09 10 809 0.7+ 0.2+
1986 08 26 809 0.2+ 0.6+ 1986 09 03 809 1.1− 0.5+ 1986 09 10 809 0.7+ 0.2−
1986 08 26 809 0.3+ 0.8+ 1986 09 03 809 1.0− 1.5+ 1986 09 10 809 0.9+ 0.5−
1986 08 27 809 0.8− 0.9+ 1986 09 05 809 (4.1− 0.6−) 1992 02 01 691 0.4+ 0.0
1986 08 27 809 0.4− 0.8+ 1986 09 05 809 (4.0− 0.6−) 1992 02 01 691 0.5+ 0.3+
1986 08 27 809 0.1+ 0.9+ 1986 09 05 809 (3.9− 0.7−) 1992 02 01 691 0.8− 0.3+
1986 08 28 809 0.5− 0.0 1986 09 06 809 1.6− 0.0 1998 12 14 704 (2.2+ 0.1+)
1986 08 28 809 0.1+ 0.1+ 1986 09 06 809 1.5− 0.3− 1998 12 14 704 0.4− 0.6−
1986 08 28 809 0.6+ 0.1+ 1986 09 06 809 1.5− 0.4− 1998 12 14 704 0.7− 0.5−
1986 08 29 809 0.2+ 0.4− 1986 09 07 809 0.1+ 0.2− 1998 12 16 704 1.6+ 1.3+
1986 08 29 809 0.7+ 0.3− 1986 09 07 809 0.1+ 0.4− 1998 12 16 704 1.0− 0.3+
1986 08 29 809 1.3+ 0.2− 1986 09 07 809 0.2+ 0.5− 1998 12 16 704 0.5+ 0.3−
1986 09 01 809 0.9+ 0.1− 1986 09 08 809 0.1− 0.1+ 1998 12 16 704 (3.0− 0.7+)
1986 09 01 809 1.0+ 0.3− 1986 09 08 809 0.0 0.2+
1986 09 01 809 0.9+ 0.4− 1986 09 08 809 0.3+ 0.2+

1986 TH3 = 1999 MT1

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 280.59180 (2000.0) P Q
n 0.21782226 ω 219.17176 +0.61651674 −0.78497438
a 2.7356962 Ω 193.14815 +0.77284100 +0.61814598
e 0.3188457 i 15.55813 +0.15041243 +0.04136151
P 4.52 H 13.5 G 0.15 U 4
Residuals in seconds of arc
1986 09 09 095 0.7+ 0.9+ 1999 06 22 596 (3.8+ 0.3−) 1999 07 02 596 0.7− 0.9−
1986 09 12 095 (4.0+ 3.6−) 1999 06 22 596 (3.9+ 1.5+) 1999 07 02 596 1.4− 0.0
1986 10 04 046 (2.1− 3.1+) 1999 06 23 596 0.2+ 0.8− 1999 07 02 596 0.1+ 0.1+
1986 10 04 046 (3.0− 3.9+) 1999 06 23 596 0.9− 0.9+ 1999 07 10 596 0.3+ 0.8+
1986 10 04 046 (8.6+ 0.5−) 1999 06 23 596 1.5− 1.1− 1999 07 10 596 1.1+ 0.4−
1986 10 05 046 (9.5+ 1.0−) 1999 06 23 596 0.1− 0.4+ 1999 07 10 596 0.1− 1.0−
1986 10 05 046 (0.3− 4.8+) 1999 06 24 596 0.3− 0.1+ 1999 07 12 704 0.1+ 0.9+
1986 10 05 046 (0.9− 5.5+) 1999 06 24 596 1.7+ 0.0 1999 07 12 704 0.8+ 0.7+
1986 10 05 046 (5.6+ 0.6+) 1999 06 25 596 0.3+ 0.3− 1999 07 12 704 0.0 0.0
1986 10 05 046 (6.2+ 1.4+) 1999 06 25 596 0.1− 0.2− 1999 07 12 704 0.5+ 0.2+
1986 10 09 046 1.2+ 0.6− 1999 06 25 596 0.3+ 0.1+ 1999 07 20 596 0.5+ 0.8+
1986 10 09 046 0.2+ 0.0 1999 06 26 596 0.4− 0.0 1999 07 20 596 1.7− 0.6+
1986 10 10 046 1.3− 0.0 1999 06 26 596 0.3+ 1.2− 1999 07 20 596 0.6+ 0.3−
1986 10 10 046 0.6− 0.3− 1999 06 26 596 0.6− 0.4− 1999 07 20 596 0.9+ 0.8+

1987 OO = 1999 NM60

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 345.81518 (2000.0) P Q
n 0.24344128 ω 80.88932 +0.79648836 +0.58151851
a 2.5402311 Ω 243.38042 −0.60153055 +0.73424545
e 0.2296411 i 10.67859 −0.06137824 +0.35031393
P 4.05 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1987 07 27 511 0.4− 1.7+ 1987 08 22 809 0.4+ 0.3+ 1999 07 13 704 0.0 0.1+
1987 07 27 511 2.0+ 1.8− 1999 06 14 704 0.2+ 0.0 1999 07 13 704 0.1+ 0.4+
1987 07 28 511 1.6− 0.0 1999 06 14 704 0.2+ 0.0 1999 07 13 704 0.3+ 0.4+
1987 07 31 511 1.1− 0.2+ 1999 06 14 704 0.0 0.2− 1999 07 22 704 0.3− 0.0
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1987 08 01 511 1.1+ 1.2− 1999 06 14 704 0.1+ 0.2− 1999 07 22 704 0.1− 0.1−
1987 08 20 809 0.2+ 0.1− 1999 06 14 704 0.4+ 0.3− 1999 07 22 704 0.8− 0.3−
1987 08 20 809 0.1− 0.9+ 1999 07 13 704 0.0 0.2+ 1999 07 22 704 0.4− 0.0
1987 08 22 809 0.5− 0.6− 1999 07 13 704 0.1+ 0.0 1999 07 22 704 0.1+ 0.6+

1987 QW = 1999 NF52

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 16.38848 (2000.0) P Q
n 0.24381396 ω 80.78900 +0.23013310 +0.96949874
a 2.5376419 Ω 203.05051 −0.95585523 +0.20892276
e 0.1887229 i 12.43723 −0.18270066 +0.12815411
P 4.04 H 14.3 G 0.15 U 5
Residuals in seconds of arc
1987 08 22 033 0.6− 1.1− 1987 09 18 010 1.1− 0.4+ 1999 07 22 704 1.1+ 0.0
1987 08 22 033 0.3− 0.6− 1999 07 12 704 0.6− 0.1− 1999 07 22 704 0.5+ 0.2−
1987 08 26 809 1.7+ 1.4+ 1999 07 12 704 0.6− 0.2+ 1999 07 22 704 0.8+ 0.0
1987 08 26 809 0.5+ 1.1+ 1999 07 12 704 0.7− 0.2− 1999 07 22 704 0.7+ 0.2+
1987 09 18 010 0.5+ 0.6− 1999 07 12 704 0.6− 0.2− 1999 07 22 704 0.1− 0.1+
1987 09 18 010 0.8− 0.6− 1999 07 12 704 0.5− 0.1+

1987 QF1 = 1999 FL6

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 276.30617 (2000.0) P Q
n 0.22816265 ω 130.92774 +0.88686393 +0.46180145
a 2.6524041 Ω 201.58103 −0.43490749 +0.82375396
e 0.1903598 i 2.26752 −0.15597383 +0.32889031
P 4.32 H 14.4 G 0.15 U 5
Residuals in seconds of arc
1987 08 21 046 1.3+ 2.0− 1987 08 30 809 1.4− 0.3+ 1999 04 07 704 1.0+ 0.1−
1987 08 21 046 (0.5+ 3.4+) 1987 08 30 809 0.2+ 0.8+ 1999 04 07 704 0.9− 0.4−
1987 08 27 809 1.3+ 0.2+ 1987 08 30 809 0.7− 0.0 1999 04 07 704 0.2− 0.0
1987 08 27 809 1.5+ 0.2+ 1987 08 31 809 0.6− 1.0− 1999 04 07 704 0.3+ 0.4+
1987 08 27 809 1.8+ 0.1− 1987 08 31 809 0.3− 0.9− 1999 04 15 704 0.1− 0.1+
1987 08 28 809 2.3− 1.0+ 1999 03 17 910 0.3+ 0.1− 1999 04 15 704 0.2− 0.2−
1987 08 28 809 0.4− 1.3+ 1999 03 17 910 0.1− 0.3+ 1999 04 15 704 0.4− 1.4−
1987 08 28 809 0.9− 0.6+ 1999 03 17 910 0.2+ 0.1+ 1999 04 15 704 0.6− 0.5−
1987 08 29 809 0.5− 0.0 1999 03 21 910 1.0+ 0.6+ 1999 04 16 691 0.5− 0.1−
1987 08 29 809 0.2+ 0.1+ 1999 03 21 910 0.7+ 0.4+ 1999 04 16 691 0.3− 0.4+
1987 08 29 809 0.7+ 0.3− 1999 03 21 910 0.7+ 0.3+ 1999 04 16 691 0.6− 0.6+

1987 SL5 = 1989 GK3 = 1998 SH108

Id. G. V. Williams (MPC 32919), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 40.48181 (2000.0) P Q
n 0.26883378 ω 210.76636 +0.23743230 −0.96980272
a 2.3776440 Ω 225.56436 +0.90638041 +0.24182009
e 0.2024238 i 4.47842 +0.34942875 +0.03171319
P 3.67 H 14.5 G 0.15 U 2
Residuals in seconds of arc
1987 09 29 054 0.8+ 0.3− 1998 09 17 699 0.7− 0.1+ 1998 10 29 704 0.1− 0.1+
1987 09 30 054 0.6− 0.7− 1998 09 26 704 0.4+ 0.5− 1998 10 29 704 0.4− 0.5+
1987 09 30 054 0.2+ 0.3+ 1998 09 26 704 0.3+ 0.3− 1998 10 29 704 0.1− 0.0
1987 10 02 054 0.1− 0.3− 1998 09 26 704 0.3− 0.1+ 1998 10 29 704 0.1+ 0.3−
1987 10 17 675 0.4− 1.5+ 1998 09 26 704 1.4+ 0.3− 1998 10 29 704 0.2− 0.5+
1987 10 17 675 0.6− 1.2+ 1998 09 26 704 0.4+ 0.8− 1998 11 10 699 0.3− 0.2+
1987 10 25 054 0.5+ 0.3− 1998 09 27 704 0.2− 0.1+ 1998 11 10 699 0.3+ 0.4+
1987 10 25 054 0.4− 0.2− 1998 09 27 704 0.4+ 0.2+ 1998 11 10 699 0.5+ 0.1−
1989 04 02 809 0.5+ 0.9− 1998 09 27 704 0.3+ 0.5+ 1998 12 09 699 0.8− 1.4+
1989 04 02 809 0.3− 0.4− 1998 09 27 704 0.4− 0.5+ 1998 12 09 699 0.2+ 0.3−
1989 04 02 809 0.4− 0.3+ 1998 09 27 704 0.7− 0.6+ 1998 12 09 704 0.4+ 0.2−
1998 08 20 699 0.9+ 0.4+ 1998 10 28 704 0.1+ 0.9− 1998 12 09 704 0.3+ 1.0−

1998 08 20 699 0.2− 0.4− 1998 10 28 704 0.3+ 1.0− 1998 12 09 699 0.3+ 0.2−
1998 08 20 699 0.0 0.0 1998 10 28 704 0.1− 0.8− 1998 12 09 704 0.7− 0.6+
1998 09 17 699 0.0 0.1− 1998 10 28 704 0.0 0.7− 1998 12 09 704 1.4+ 0.2−
1998 09 17 699 0.8− 0.2+ 1998 10 28 704 0.4− 0.8− 1998 12 09 704 0.5− 0.5+

1988 BM2 = 1999 JB35

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 108.14761 (2000.0) P Q
n 0.19551729 ω 65.69995 −0.31795621 −0.92658290
a 2.9399906 Ω 44.46761 +0.73221412 −0.37457028
e 0.2429575 i 16.66331 +0.60230086 −0.03378234
P 5.04 H 13.2 G 0.15 U 4
Residuals in seconds of arc
1988 01 24 675 0.4− 0.1+ 1999 05 08 699 0.9+ 0.8− 1999 05 13 704 0.3+ 1.2+
1988 01 24 675 0.2− 0.3+ 1999 05 10 704 0.7− 0.3+ 1999 05 13 704 1.1− 0.5+
1988 02 16 675 0.4+ 0.0 1999 05 10 704 0.5+ 0.6− 1999 05 13 704 0.7+ 0.3+
1988 02 17 675 0.5+ 0.8+ 1999 05 10 704 0.7− 0.8+ 1999 06 09 704 (2.5+ 0.8−)
1988 02 20 675 1.1+ 0.6+ 1999 05 10 704 1.2− 0.3− 1999 06 09 704 0.3+ 0.3−
1988 03 17 675 1.6− 2.0− 1999 05 10 704 0.3+ 0.4− 1999 06 09 704 0.2+ 1.1−
1999 05 08 699 0.6+ 0.8+ 1999 05 13 704 0.7− 0.5+ 1999 06 09 704 0.2+ 0.5+
1999 05 08 699 0.4+ 0.6− 1999 05 13 704 0.2+ 0.7−

1988 BJ5 = 1999 OF2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 217.04361 (2000.0) P Q
n 0.22065122 ω 226.43368 −0.82901706 −0.52043771
a 2.7122632 Ω 281.20127 +0.55410514 −0.71506401
e 0.0643110 i 12.04081 +0.07548649 −0.46672053
P 4.47 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1988 01 28 413 0.4− 0.4− 1999 07 22 704 0.0 0.5− 1999 07 23 704 0.2− 0.4+
1988 01 28 413 0.5+ 0.4+ 1999 07 22 704 0.6− 0.9− 1999 07 23 704 0.4− 1.2+
1988 02 23 413 0.6− 0.5− 1999 07 22 704 1.5+ 0.0 1999 07 23 704 0.1− 0.1−
1988 02 23 413 0.0 0.6+ 1999 07 22 704 0.4− 0.5− 1999 07 23 704 0.1− 0.5+
1988 03 12 413 0.9+ 0.1− 1999 07 22 704 0.3− 0.2−
1988 03 12 413 0.3− 0.1− 1999 07 23 704 0.7+ 0.1+

1988 VA = 1999 NZ54

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 301.27821 (2000.0) P Q
n 0.26004361 ω 182.33120 +0.75107698 −0.64745942
a 2.4309271 Ω 219.03227 +0.60900490 +0.75497279
e 0.1966943 i 11.83409 +0.25494393 +0.10398262
P 3.79 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1988 11 02 372 (2.2− 4.6−)Y 1988 11 30 372 0.5+ 0.7+ 1998 05 23 704 (4.6− 0.3+)
1988 11 02 372 (3.0− 2.5−)Y 1988 11 30 372 1.1+ 0.3+ 1999 07 12 704 0.5− 0.1−
1988 11 03 327 0.3+ 0.2+ 1998 05 01 704 0.7+ 0.8− 1999 07 12 704 0.8+ 0.3−
1988 11 03 327 0.2− 0.6+ 1998 05 01 704 0.8+ 0.4− 1999 07 12 704 0.7+ 0.1+
1988 11 03 372 0.4+ 1.4− Y 1998 05 01 704 (2.1+ 0.2−) 1999 07 12 704 0.4+ 0.1+
1988 11 03 372 0.2− 2.0− Y 1998 05 01 704 (2.3+ 0.2−) 1999 07 12 704 0.1+ 0.9+
1988 11 04 046 1.5− 2.4− 1998 05 22 704 0.7+ 0.1+ 1999 07 22 704 0.4− 0.1−
1988 11 04 046 1.0− 1.7− 1998 05 22 704 0.0 0.9− 1999 07 22 704 0.6− 0.0
1988 11 06 372 1.2− 1.4+ 1998 05 22 704 0.7− 0.4+ 1999 07 22 704 0.0 0.1−
1988 11 08 372 0.1− 0.1− 1998 05 22 704 (3.7− 0.4−) 1999 07 22 704 0.2− 0.4+
1988 11 08 372 1.0− 1.0+ 1998 05 23 704 0.1− 0.6+ 1999 07 22 704 0.3− 0.5−
1988 11 13 372 1.1+ 1.5+ 1998 05 23 704 0.8− 0.3−
1988 11 13 372 1.8+ 1.8+ 1998 05 23 704 0.6− 0.9+

1988 XU2 = 1999 JU78

Id. S. Nakano
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 165.83939 (2000.0) P Q
n 0.22521033 ω 356.80861 +0.33066974 −0.93157933
a 2.6755342 Ω 73.84156 +0.86931591 +0.23836137
e 0.1431209 i 9.04831 +0.36735183 +0.27448826
P 4.38 H 13.1 G 0.15 U 5
Residuals in seconds of arc
1988 12 01 054 0.6− 0.5+ 1999 05 13 704 0.0 1.1− 1999 05 17 704 0.6+ 0.4+
1988 12 12 054 0.3+ 0.7− 1999 05 13 704 0.2− 0.7− 1999 05 17 704 0.3− 0.2−
1988 12 13 054 0.2+ 0.4+ 1999 05 14 704 0.6− 0.9+ 1999 05 18 704 0.6− 0.3+
1999 04 12 704 0.6− 0.1+ 1999 05 14 704 1.1− 0.1− 1999 05 18 704 0.1− 0.4−
1999 04 12 704 1.9− 0.8− 1999 05 14 703 0.1+ 0.0 1999 05 18 704 1.4− 0.1−
1999 04 12 704 0.1+ 1.4+ 1999 05 14 704 0.6+ 1.0− 1999 05 18 704 0.5+ 0.2+
1999 04 12 704 0.8+ 0.7− 1999 05 14 703 0.1− 0.4+ 1999 05 18 704 0.7+ 1.3+
1999 04 12 704 1.5− 0.1− 1999 05 14 704 0.6− 0.2+ 1999 05 20 699 0.0 0.1+
1999 05 10 699 0.6+ 1.0+ 1999 05 14 703 0.3+ 0.6− 1999 05 20 699 0.5+ 0.1+
1999 05 10 699 1.3+ 0.5+ 1999 05 14 704 0.6− 0.5+ 1999 05 20 699 0.5+ 1.2+
1999 05 10 699 0.5+ 1.1+ 1999 05 14 703 1.4+ 0.2− 1999 06 07 703 0.3+ 0.6−
1999 05 13 704 0.4− 0.7− 1999 05 17 704 0.4+ 0.3+ 1999 06 07 703 0.1− 0.3+
1999 05 13 704 0.0 0.4− 1999 05 17 704 0.2− 1.0− 1999 06 07 703 0.5+ 0.1−
1999 05 13 704 0.2− 0.2− 1999 05 17 704 0.8+ 1.0− 1999 06 07 703 0.3+ 0.4−

1989 AM3 = 1999 NK14

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 173.21853 (2000.0) P Q
n 0.23061052 ω 179.76543 −0.48504859 −0.85902833
a 2.6336010 Ω 299.24607 +0.80202047 −0.36237619
e 0.1329017 i 10.81376 +0.34855563 −0.36159898
P 4.27 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1988 12 29 413 0.3+ 0.2+ 1989 01 15 413 1.5+ 0.2− 1999 07 14 704 0.1− 0.7+
1988 12 29 413 1.8+ 1.2− 1998 02 27 566 0.0 0.1+ 1999 07 14 704 0.0 0.4+
1989 01 04 413 0.7− 0.2+ 1998 02 27 566 0.1− 0.2− 1999 07 14 704 0.3+ 0.6+
1989 01 04 413 0.4− 0.4+ 1998 02 27 566 0.1− 0.3− 1999 07 14 704 1.2+ 0.5+
1989 01 08 675 1.0− 0.2− 1999 06 15 704 0.7− 1.1− 1999 07 16 704 0.0 0.1+
1989 01 08 675 1.5− 0.3+ 1999 06 15 704 0.9− 0.5+ 1999 07 16 704 0.7+ 0.4+
1989 01 10 413 0.6− 0.4+ 1999 06 15 704 1.4− 0.2− 1999 07 16 704 0.7+ 0.1−
1989 01 15 413 1.3+ 1.2+ 1999 06 15 704 0.5− 0.8−

1989 ST = 1999 NV12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 347.38052 (2000.0) P Q
n 0.28770100 ω 22.66929 +0.71056288 +0.69991010
a 2.2725240 Ω 292.70054 −0.65699003 +0.62316419
e 0.2751075 i 4.49449 −0.25192160 +0.34898744
P 3.43 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1989 09 29 399 0.6+ 0.3+ 1989 10 29 399 0.1+ 0.9− 1999 07 14 704 1.5+ 0.5−
1989 09 29 399 1.3− 0.2− 1989 10 29 399 1.7− 0.8− 1999 07 14 704 1.0− 0.2−
1989 09 29 399 1.7− 1.9− 1989 10 29 399 0.4+ 0.6+ 1999 07 16 704 0.6+ 0.5+
1989 10 03 399 0.0 0.0 1999 06 09 704 0.0 0.9− 1999 07 16 704 0.2+ 1.0+
1989 10 03 399 1.3+ 0.2+ 1999 06 09 704 0.0 0.1− 1999 07 16 704 0.0 0.5+
1989 10 03 399 1.2+ 0.3− 1999 06 09 704 0.0 0.2+ 1999 07 16 704 0.5+ 0.1+
1989 10 23 399 0.9+ 0.7+ 1999 06 09 704 0.5+ 0.7− 1999 07 16 704 1.4− 0.7+
1989 10 23 399 0.5+ 0.2+ 1999 07 14 704 0.3− 0.2+
1989 10 23 399 0.1− 1.8+ 1999 07 14 704 0.5− 0.7−

1989 SL2 = 1999 NG37

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.73636 (2000.0) P Q
n 0.28713233 ω 266.87235 +0.97008222 −0.23293392
a 2.2755234 Ω 106.58966 +0.24128135 +0.89378690
e 0.1641687 i 4.09436 +0.02690338 +0.38325809
P 3.43 H 15.5 G 0.15 U 4
Residuals in seconds of arc
1989 09 26 809 1.2+ 1.3− 1989 10 07 809 1.6− 1.8+ 1998 04 20 704 0.3− 1.6−
1989 09 26 809 0.2+ 0.7− 1989 10 08 809 0.8− 0.5− 1999 07 14 704 0.2+ 0.3+
1989 09 26 809 0.0 2.0− 1989 10 08 809 0.9− 0.1+ 1999 07 14 704 0.1+ 0.1+
1989 09 28 809 2.3+ 0.2+ 1989 10 08 809 0.7− 0.4+ 1999 07 14 704 0.3− 0.1−
1989 09 28 809 0.6+ 0.7− 1998 03 25 566 0.9+ 0.9− 1999 07 14 704 0.2− 0.2−
1989 09 28 809 0.4− 1.5− 1998 03 25 566 0.0 0.4− 1999 07 14 704 0.2+ 0.2−
1989 10 03 809 0.6+ 0.7+ 1998 03 25 566 0.1− 0.5− 1999 07 16 704 0.2− 0.2+
1989 10 03 809 0.2+ 0.0 1998 04 20 704 0.0 0.0 1999 07 16 704 0.0 0.2+
1989 10 03 809 0.4− 0.8− 1998 04 20 704 0.1− 0.6+ 1999 07 16 704 0.2+ 0.2+
1989 10 07 809 0.0 2.4+ 1998 04 20 704 0.5− 1.0+
1989 10 07 809 0.1− 1.6+ 1998 04 20 704 0.0 1.9+

1989 SK10 = 1995 AG2 = 1998 YL25

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 104.68795 (2000.0) P Q
n 0.23316627 ω 111.89667 +0.94762363 −0.31921039
a 2.6143209 Ω 266.71980 +0.28894176 +0.87106303
e 0.1754667 i 0.61327 +0.13609598 +0.37330139
P 4.23 H 15.2 G 0.15 U 5
Residuals in seconds of arc
1989 09 28 809 0.2+ 1.4+ 1995 01 08 691 0.3+ 0.4+ 1998 12 14 704 1.1+ 0.7−
1989 09 28 809 0.7+ 1.5+ 1995 01 08 691 0.2+ 0.3− 1998 12 16 704 0.4+ 0.3+
1989 09 28 809 1.3+ 1.4+ 1995 01 08 691 0.3+ 0.2− 1998 12 16 704 (1.1− 2.1+)
1989 09 29 809 0.9− 0.8− 1995 01 08 691 (2.3− 0.2+) 1998 12 16 704 (2.5− 0.2+)
1989 09 29 809 0.5− 0.8− 1995 01 09 691 0.3− 0.1− 1998 12 16 704 0.3− 0.1−
1989 09 29 809 0.4− 0.8− 1995 01 09 691 0.4− 0.0 1998 12 16 704 0.9− 1.0+
1989 10 01 809 0.4− 0.4− 1995 01 09 691 0.1− 0.0 1998 12 17 704 0.0 0.2−
1989 10 01 809 0.2− 0.5− 1998 12 14 704 1.9+ 0.3− 1998 12 17 704 0.7− 0.6+
1989 10 01 809 0.0 0.5− 1998 12 14 704 0.3+ 1.2− 1998 12 17 704 0.0 0.2−
1995 01 08 691 0.1+ 0.5+ 1998 12 14 704 (2.3+ 0.9−) 1998 12 17 704 0.4− 0.6−
1995 01 08 691 0.2+ 0.5+ 1998 12 14 704 (0.8− 3.4−) 1998 12 17 704 1.3− 0.6+

1989 UZ1 = 1999 NU58

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 326.69740 (2000.0) P Q
n 0.28677085 ω 121.94155 +0.99105563 +0.01340903
a 2.2774353 Ω 237.60857 −0.05509165 +0.94730946
e 0.3203494 i 9.04668 +0.12154688 +0.32003905
P 3.44 H 15.1 G 0.15 U 4
Residuals in seconds of arc
1989 10 29 888 2.0+ 0.3+ 1989 11 26 888 0.1+ 0.0 1999 07 13 704 0.2− 0.1−
1989 10 29 888 1.8+ 0.3+ 1989 11 26 888 1.2+ 0.1+ 1999 07 13 704 0.3+ 0.4−
1989 11 01 888 0.2− 0.9+ 1989 12 02 888 0.4− 0.6− 1999 07 13 704 0.2+ 0.2+
1989 11 01 888 0.2+ 1.3+ 1989 12 02 888 0.2− 0.5− 1999 07 22 704 0.2− 0.1−
1989 11 04 888 0.4+ 1.0+ 1999 06 14 704 0.1+ 0.4− 1999 07 22 704 0.2− 0.2+
1989 11 04 888 0.2+ 0.9− 1999 06 14 704 0.7+ 0.2− 1999 07 22 704 0.3− 0.2−
1989 11 05 675 0.4− 0.1− 1999 06 14 704 0.3+ 0.6+ 1999 07 22 704 0.1− 0.1+
1989 11 05 675 0.2− 0.3+ 1999 06 14 704 0.1+ 0.2− 1999 07 22 704 0.1− 0.4+
1989 11 21 888 1.6− 0.8− 1999 07 13 704 0.3− 0.4−
1989 11 21 888 2.9− 2.2− 1999 07 13 704 0.0 0.2−
1989 UX4 = 1977 DS5 = 1982 SD8 = 1998 FB36 = 1999 NL6

Id. S. Nakano
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.52600 (2000.0) P Q
n 0.28623023 ω 210.52750 +0.99607425 +0.08217213
a 2.2803021 Ω 144.71257 −0.06523688 +0.93279618
e 0.1867513 i 3.26702 −0.05983507 +0.35091170
P 3.44 H 14.6 G 0.15 U 2
Residuals in seconds of arc
1977 02 19 381 0.7− 1.1+ 1998 01 08 910 0.6− 1.0− 1998 03 25 566 0.4− 0.6+
1977 02 19 381 1.1+ 0.9− 1998 01 08 910 0.4− 0.7− 1998 04 19 704 (1.2+ 2.6+)
1982 09 19 095 1.2− 2.2+ 1998 03 20 704 0.2+ 0.7+ 1998 04 19 704 (0.6+ 2.2+)
1989 10 25 046 0.1− 1.0+ 1998 03 20 704 1.8+ 1.0+ 1998 04 19 704 0.3+ 0.3−
1989 10 25 046 1.4+ 1.0+ 1998 03 20 704 1.7+ 0.1+ 1998 04 19 704 0.6+ 0.0
1989 10 25 046 0.5+ 1.0+ 1998 03 20 704 1.2+ 0.1− 1998 04 19 704 0.2− 0.6+
1989 10 25 046 1.8+ 0.5+ 1998 03 20 704 1.5+ 0.5+ 1999 07 13 704 0.0 0.5+
1989 10 26 046 2.0− 1.9+ 1998 03 22 704 1.4− 1.6+ 1999 07 13 704 0.0 0.4+
1989 10 26 046 0.5+ 0.8+ 1998 03 22 704 1.0− 1.5+ 1999 07 13 704 0.1− 0.4+
1989 10 27 675 1.8− 1.1− 1998 03 22 704 1.0− 0.1− 1999 07 13 704 0.1− 0.3+
1989 10 27 675 1.1− 1.9− 1998 03 22 704 0.4− 0.3+ 1999 07 13 704 0.0 0.0
1989 11 02 046 (4.7− 0.5+) 1998 03 22 704 0.9+ 1.1+ 1999 07 16 704 0.0 0.2+
1989 11 02 046 (3.4− 0.1−) 1998 03 25 566 0.2+ 0.8+ 1999 07 16 704 0.2− 0.2+
1998 01 08 910 0.5− 1.1− 1998 03 25 566 0.2− 1.2+ 1999 07 16 704 0.0 0.0

1989 WE4 = 1985 TL1 = 1998 BX40 = 1999 KH16

Id. S. Nakano (MPC 32220), G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 244.54359 (2000.0) P Q
n 0.26288511 ω 225.35847 +0.95682503 −0.28979688
a 2.4133782 Ω 151.46514 +0.27820651 +0.89071976
e 0.2167706 i 2.69271 +0.08418430 +0.35019434
P 3.75 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1985 10 15 688 1.2− 0.6+ 1996 10 10 566 0.4+ 0.1− 1999 05 13 704 0.7− 0.1−
1985 10 15 688 0.1+ 1.4− 1998 01 24 566 0.9− 0.7+ 1999 05 14 703 0.4− 0.4+
1989 11 04 675 1.5− 0.1− 1998 01 24 566 1.1− 0.3+ 1999 05 14 703 0.0 0.6−
1989 11 04 675 0.1− 0.2+ 1998 01 24 566 1.4− 0.4+ 1999 05 14 703 0.3− 0.9+
1989 11 28 033 (3.6− 0.9+) 1998 01 29 566 0.1− 1.0− 1999 05 14 703 1.4+ 1.2+
1989 11 29 033 1.4+ 0.3− 1998 01 29 566 0.1− 0.6− 1999 05 18 704 0.9+ 0.4−
1989 12 02 033 (3.3− 1.5+) 1998 01 29 566 0.0 0.8− 1999 05 18 704 1.2− 1.7−
1989 12 03 033 1.1+ 0.5+ 1999 05 10 704 1.4+ 1.3+ 1999 05 18 704 (2.8+ 2.9−)
1989 12 03 033 1.5+ 0.0 1999 05 10 704 (2.8+ 1.8−) 1999 05 18 704 (0.0 2.5−)
1996 08 19 566 0.2+ 0.3− 1999 05 10 704 0.2− 0.5− 1999 05 19 704 0.4− 0.8−
1996 08 19 566 0.1− 0.6− 1999 05 10 704 1.3+ 0.8+ 1999 05 19 704 0.7− 0.6+
1996 08 19 566 0.1+ 0.4− 1999 05 13 704 1.4− 0.7− 1999 05 19 704 (2.7+ 0.3−)
1996 10 10 566 1.1− 0.0 1999 05 13 704 (2.1− 2.2−)
1996 10 10 566 0.5+ 0.1− 1999 05 13 704 1.8+ 1.6−

1990 AE = 1999 NV38

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 266.64005 (2000.0) P Q
n 0.27555649 ω 351.11859 +0.28250598 −0.95569777
a 2.3388137 Ω 82.43974 +0.88515036 +0.22649822
e 0.2495980 i 4.78297 +0.36972857 +0.18799022
P 3.58 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1990 01 01 400 (1.8+ 2.9+) 1998 04 22 704 1.2+ 1.4+ 1998 05 22 704 1.4− 0.1+
1990 01 01 400 (2.6+ 1.2+) 1998 04 22 704 (0.1− 2.0+) 1999 06 22 703 0.0 1.4+
1990 01 02 400 0.3− 0.3− 1998 04 22 704 (4.8− 2.4+) 1999 06 22 703 0.1+ 0.2−
1990 01 17 400 1.0− 0.9− 1998 05 01 704 0.1+ 1.3− 1999 06 22 703 0.7− 0.0
1990 01 17 400 0.2− 0.3+ 1998 05 01 704 (0.8− 2.1−) 1999 06 22 703 0.4− 0.8−
1990 01 21 400 0.3+ 0.9+ 1998 05 01 704 1.0− 0.7− 1999 07 14 704 0.9+ 0.4−
1990 01 21 400 1.2+ 0.0 1998 05 01 704 1.3− 0.6+ 1999 07 14 704 0.1+ 0.1+
1990 01 22 046 (3.6− 1.3+) 1998 05 03 566 0.1− 1.2− 1999 07 14 704 0.1+ 0.4+

1990 01 22 046 (2.7− 1.8+) 1998 05 03 566 0.1− 1.3− 1999 07 14 704 0.4+ 0.3+
1990 01 24 400 0.5− 0.3+ 1998 05 03 566 0.1− 0.4− 1999 07 16 704 0.5+ 0.3+
1990 01 24 400 (0.7− 2.9+) 1998 05 22 704 0.1+ 1.1+ 1999 07 16 704 0.8− 0.2+
1990 01 29 046 0.4+ 0.7+ 1998 05 22 704 (3.1+ 1.3−) 1999 07 16 704 0.8− 0.4+
1990 01 29 046 0.3+ 0.3+ 1998 05 22 704 1.7+ 0.5+
1998 04 22 704 0.6+ 1.0+ 1998 05 22 704 0.2+ 0.4+

1990 DU2 = 1999 JF26

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 147.24269 (2000.0) P Q
n 0.23804757 ω 260.80864 +0.31948494 −0.94757224
a 2.5784589 Ω 170.55299 +0.88316307 +0.29545446
e 0.3270078 i 2.10157 +0.34344194 +0.12171080
P 4.14 H 14.8 G 0.15 U 6
Residuals in seconds of arc
1990 02 24 809 (2.1− 0.7+) 1990 03 02 809 0.2− 0.3− 1999 05 10 704 0.6− 0.5+
1990 02 24 809 1.6− 0.5+ 1990 03 02 809 0.0 0.3+ 1999 05 13 704 1.0+ 1.7−
1990 02 24 809 1.0− 0.6+ 1990 03 02 809 0.0 0.7+ 1999 05 13 704 1.1− 0.8−
1990 02 25 809 1.2+ 0.8− 1999 05 10 704 0.6+ 0.6+ 1999 05 13 704 1.1+ 0.1+
1990 02 25 809 1.6+ 0.9− 1999 05 10 704 (1.2− 2.1+) 1999 05 13 704 (0.7+ 2.7−)
1990 02 25 809 (2.1+ 0.7−) 1999 05 10 704 1.0− 1.3+

1990 QS6 = 1999 JA31

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 205.12242 (2000.0) P Q
n 0.29907050 ω 34.27605 +0.67384485 −0.73876707
a 2.2145577 Ω 13.37421 +0.66521770 +0.59921997
e 0.1380305 i 3.09860 +0.32158753 +0.30847794
P 3.30 H 14.8 G 0.15 U 4
Residuals in seconds of arc
1990 08 16 809 0.2+ 1.0+ 1992 02 28 691 0.0 0.3− 1999 05 13 704 0.1+ 0.6+
1990 08 16 809 0.8− 1.0+ 1992 02 28 691 0.4− 0.4− 1999 05 18 704 1.9+ 1.1−
1990 08 16 809 0.5− 0.8+ 1999 05 10 704 0.2− 1.7+ 1999 05 18 704 0.8+ 0.2+
1990 08 20 809 1.4+ 0.2− 1999 05 10 704 1.3− 0.9− 1999 05 18 704 0.0 1.3−
1990 08 20 809 1.2+ 0.1− 1999 05 10 704 (3.1− 0.9+) 1999 05 18 704 1.0− 1.5−
1990 08 20 809 1.2− 0.0 1999 05 10 704 (3.2− 0.0 ) 1999 05 18 704 1.4+ 0.5−
1990 08 26 809 0.2− 0.7− 1999 05 13 704 0.9− 0.8+ 1999 05 19 704 0.7− 0.3+
1990 08 26 809 0.2− 0.8− 1999 05 13 704 0.3− 0.7+ 1999 05 19 704 0.7− 0.2+
1990 08 26 809 0.3+ 1.5− 1999 05 13 704 0.5+ 0.9− 1999 05 19 704 0.6+ 1.3+
1992 02 28 691 (3.6+ 0.5+) 1999 05 13 704 0.2− 0.5+

1990 RE = 1999 GB45

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 184.91815 (2000.0) P Q
n 0.18041198 ω 236.22416 +0.80005653 −0.59593182
a 3.1018858 Ω 160.07464 +0.59529402 +0.77431430
e 0.1024675 i 11.69845 +0.07439468 +0.21284416
P 5.46 H 13.4 G 0.15 U 2
Residuals in seconds of arc
1990 08 20 809 0.3− 0.6+ 1990 09 19 675 1.4+ 0.7− 1999 04 12 704 0.1+ 0.8+
1990 08 20 809 1.2− 0.6+ 1994 06 01 691 0.1+ 0.0 1999 04 12 704 0.2− 0.7−
1990 08 20 809 1.1− 0.1− 1994 06 01 691 0.1− 0.2− 1999 04 16 704 1.5− 1.3+
1990 08 26 809 0.4− 1.0+ 1994 06 01 691 0.0 0.1+ 1999 04 16 704 (0.0 2.6+)
1990 08 26 809 0.1+ 0.8+ 1997 12 31 327 0.9− 0.4+ 1999 04 16 704 (1.0+ 2.4−)
1990 08 26 809 1.2− 1.3+ 1997 12 31 327 0.4+ 0.6− 1999 05 16 703 0.1+ 0.9+
1990 09 14 675 0.8+ 1.7− 1997 12 31 327 0.3+ 0.2− 1999 05 16 703 0.3+ 0.5+
1990 09 14 675 0.4+ 1.9− 1999 04 12 704 0.2+ 0.2− 1999 05 16 703 1.7− 1.5−
1990 09 19 675 1.6+ 1.0− 1999 04 12 704 1.0+ 1.9− 1999 05 16 703 1.6+ 0.3−
1990 RH3 = 1999 KM7

Id. A. Doppler, E. Bowell
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 279.79781 (2000.0) P Q
n 0.19018376 ω 152.32569 +0.85954579 +0.51096755
a 2.9947031 Ω 176.89481 −0.49562197 +0.83804190
e 0.1014912 i 10.26624 −0.12465913 +0.19130587
P 5.18 H 12.6 G 0.15 U 5
Residuals in seconds of arc
1990 09 14 675 0.3+ 1.1− 1990 09 24 809 0.2− 0.8− 1999 05 18 704 0.4+ 0.7−
1990 09 14 675 1.7+ 0.2− 1990 09 24 809 0.1+ 0.5− 1999 05 18 704 0.7− 1.1−
1990 09 18 675 1.1+ 0.7− 1990 09 29 809 0.3+ 2.0+ 1999 05 18 703 0.7− 0.6+
1990 09 18 675 1.6+ 0.7− 1990 09 29 809 0.7+ 1.7+ 1999 05 18 703 0.3− 0.7+
1990 09 18 095 (0.8+ 3.5−) 1990 09 29 809 0.8+ 1.7+ 1999 05 18 703 1.5+ 0.6+
1990 09 18 095 (2.4+ 0.4+) 1990 10 22 675 0.9+ 0.3− 1999 05 18 703 0.9+ 1.0+
1990 09 22 809 (2.1− 0.0 ) 1990 10 22 675 0.3+ 1.2− 1999 05 19 704 0.2− 0.0
1990 09 22 809 1.5− 0.0 1999 05 17 704 0.2+ 0.2+ 1999 05 19 704 0.2+ 0.1−
1990 09 22 809 1.0− 0.1+ 1999 05 17 704 0.4+ 0.4+ 1999 05 19 704 0.9− 0.8−
1990 09 22 095 0.2− 0.7+ 1999 05 17 704 0.6− 0.1+ 1999 05 19 704 0.3+ 0.4−
1990 09 22 095 (0.4− 2.4−) 1999 05 17 704 0.5− 1.2+ 1999 05 19 704 0.4+ 0.3−
1990 09 23 809 1.5− 0.0 1999 05 17 704 0.9− 0.6− 1999 06 09 699 0.0 0.3+
1990 09 23 809 1.6− 0.1+ 1999 05 18 704 0.2− 0.5− 1999 06 09 699 0.0 0.4+
1990 09 23 809 1.2− 0.1− 1999 05 18 704 0.6+ 0.5− 1999 06 09 699 0.0 0.1+
1990 09 24 809 0.4− 0.8− 1999 05 18 704 0.1− 0.6−

1990 RV5 = 1998 XJ48

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 245.39835 (2000.0) P Q
n 0.28199113 ω 291.66517 +0.11911475 +0.99265587
a 2.3030980 Ω 345.12917 −0.87782309 +0.09534873
e 0.1507366 i 4.72020 −0.46393782 +0.07445100
P 3.50 H 14.1 G 0.15 U 6
Residuals in seconds of arc
1990 08 28 095 2.1+ 0.7− 1990 09 12 809 2.0+ 0.2− 1998 12 14 704 0.1+ 0.2−
1990 08 28 095 1.3− 1.4− 1990 09 12 809 2.0+ 0.3− 1998 12 14 704 0.5+ 2.0+
1990 09 08 809 2.2− 1.4+ 1990 09 14 675 0.3+ 1.7− 1998 12 14 704 0.2− 0.2−
1990 09 09 809 1.2− 1.7+ 1990 09 14 675 0.5+ 1.6− 1998 12 17 704 0.1+ 0.2−
1990 09 09 809 0.8− 1.9+ 1990 09 14 809 0.4− 0.4− 1998 12 17 704 1.7− 0.6−
1990 09 09 809 0.8− 0.7+ 1990 09 15 809 0.5− 0.5− 1998 12 17 704 0.2+ 0.4+
1990 09 10 809 0.6− 0.9+ 1990 09 15 809 0.7− 0.5− 1998 12 17 704 0.7+ 1.3−
1990 09 10 809 0.3− 0.9+ 1998 12 14 704 0.1+ 0.2−
1990 09 12 809 1.8+ 0.2− 1998 12 14 704 0.1+ 0.2+

1990 SP15 = 1990 SR26 = 1994 GO = 1999 CE62

Id. S. Nakano (d, MPC 20913), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 270.88050 (2000.0) P Q
n 0.17029124 ω 71.19004 −0.10679534 +0.99238670
a 3.2236002 Ω 193.13922 −0.98322732 −0.11458142
e 0.0767655 i 15.65660 −0.14784720 +0.04516354
P 5.79 H 11.8 G 0.15 U 3
Residuals in seconds of arc
1990 09 18 675 0.9− 0.8+ 1994 04 03 894 0.9+ 0.8+ 1999 02 16 704 0.1− 0.5−
1990 09 18 675 0.2+ 0.1+ 1994 04 03 894 0.3+ 0.4+ 1999 02 16 704 0.0 0.5−
1990 09 20 675 1.0+ 0.1+ 1999 01 17 699 0.6− 0.6+ 1999 02 16 704 0.4+ 0.1+
1990 09 20 675 0.5− 0.1− 1999 01 17 699 0.8− 0.9+ 1999 02 16 704 1.0+ 0.4−
1990 09 22 095 (2.5− 4.0−) 1999 01 17 699 0.7− 0.8+ 1999 02 16 704 0.3− 0.2−
1990 09 22 095 (0.8+ 2.8−) 1999 02 12 704 0.8− 0.5− 1999 05 07 704 1.9+ 1.6−
1990 10 12 675 0.1− 1.2− 1999 02 12 704 0.6− 0.4− 1999 05 07 704 1.0+ 0.1−
1990 10 12 675 0.5+ 0.9− 1999 02 12 704 0.3+ 0.4+ 1999 05 07 704 0.4+ 0.4+
1994 04 02 894 0.6− 0.0 1999 02 12 704 0.6+ 0.1− 1999 05 07 704 1.7− 0.5+
1994 04 02 894 0.7− 1.7− 1999 02 12 704 0.4+ 0.0

1990 TW3 = 1999 GH22

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 135.43303 (2000.0) P Q
n 0.27662181 ω 219.87111 +0.31640414 −0.94732598
a 2.3328050 Ω 211.77398 +0.89260773 +0.31502040
e 0.1016771 i 5.40688 +0.32115394 +0.05775491
P 3.56 H 14.4 G 0.15 U 3
Residuals in seconds of arc
1990 10 11 033 1.2− 0.7− 1997 10 30 704 0.6− 0.2+ 1999 04 06 704 0.4− 1.0−
1990 10 12 033 0.4+ 1.2− 1998 12 23 704 0.0 1.4+ 1999 04 06 704 0.1+ 0.8−
1990 10 12 033 0.1+ 0.7− 1998 12 23 704 0.1+ 1.4+ 1999 04 06 704 0.8− 1.0−
1990 10 13 033 0.1+ 0.7− 1998 12 23 704 0.3+ 1.0− 1999 04 09 699 0.1+ 0.2+
1990 10 14 033 0.1+ 0.2− 1998 12 23 704 (6.3− 1.3+) 1999 04 09 699 0.3+ 0.3−
1990 10 18 033 1.3+ 0.4+ 1999 03 22 699 0.0 1.4+ 1999 04 09 699 0.1+ 1.1+
1997 10 30 704 0.0 0.1+ 1999 03 22 699 0.7+ 0.7+ 1999 04 12 704 1.7− 1.0−
1997 10 30 704 0.0 0.8+ 1999 03 22 699 0.9+ 1.1+ 1999 04 12 704 0.2+ 0.4−
1997 10 30 704 0.3− 0.6+ 1999 04 06 704 0.6+ 1.4− 1999 04 12 704 (3.0− 0.6+)
1997 10 30 704 0.0 0.6+ 1999 04 06 704 0.9− 0.9−

1990 TC9 = 1999 JX23

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 264.65599 (2000.0) P Q
n 0.29983322 ω 125.24342 +0.99632673 +0.06284480
a 2.2108005 Ω 231.22546 −0.07943944 +0.93194225
e 0.1388945 i 4.27892 +0.03197536 +0.35711927
P 3.29 H 14.7 G 0.15 U 5
Residuals in seconds of arc
1990 09 16 675 0.7− 0.6+ 1999 05 10 704 (1.3− 2.3+) 1999 05 18 704 0.7+ 1.1−
1990 09 16 675 0.4+ 0.6− 1999 05 10 704 (0.9− 2.2+) 1999 05 18 691 0.6− 0.4+
1990 10 10 033 0.0 1.3+ 1999 05 13 704 1.2+ 0.1− 1999 05 18 704 0.1+ 0.3+
1990 10 11 033 0.4− 0.6− 1999 05 13 704 0.0 0.3− 1999 05 18 691 0.4− 0.4+
1990 10 11 033 0.9+ 0.2+ 1999 05 13 704 0.4+ 0.0 1999 05 18 704 0.3− 0.5+
1990 10 12 033 0.6− 0.1− 1999 05 13 704 0.9− 1.4− 1999 05 18 704 0.6+ 0.2−
1990 10 13 033 0.4+ 0.7− 1999 05 13 704 0.7+ 0.3− 1999 05 18 691 0.2− 0.3+
1990 10 14 033 0.0 0.4− 1999 05 15 703 0.3+ 0.3+ 1999 05 19 704 0.9− 0.7−
1999 05 10 704 0.1+ 0.1− 1999 05 15 703 1.2− 0.1− 1999 05 19 704 0.1+ 0.2−
1999 05 10 704 1.1− 0.5− 1999 05 15 703 0.2+ 0.8+ 1999 05 19 704 1.5+ 1.1+
1999 05 10 704 0.1− 0.0 1999 05 15 703 0.7− 0.0 1999 05 19 704 0.4+ 0.6+

1990 VQ4 = 1999 JN86

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 84.39991 (2000.0) P Q
n 0.27807060 ω 44.58265 −0.85333825 −0.50761248
a 2.3246951 Ω 104.56442 +0.43743689 −0.82121256
e 0.0772136 i 7.05803 +0.28365965 −0.26065206
P 3.54 H 14.5 G 0.15 U 3
Residuals in seconds of arc
1990 10 25 675 0.5+ 0.5+ 1999 03 20 699 0.9+ 1.6+ 1999 04 16 703 0.3− 0.6+
1990 10 25 675 0.3− 0.2+ 1999 03 20 699 1.1+ 0.7− 1999 04 16 703 0.1+ 0.5+
1990 11 14 372 (3.3− 1.5+) 1999 03 20 699 0.6+ 1.0+ 1999 04 16 703 0.2+ 0.0
1990 11 14 372 (2.4− 1.1+) 1999 04 12 704 0.4− 0.2− 1999 05 12 704 0.2+ 1.7−
1990 11 15 809 1.2− 0.3− 1999 04 12 704 0.2− 0.4− 1999 05 12 704 0.1− 0.7−
1990 11 15 809 (0.9+ 2.6−) 1999 04 12 704 0.3− 0.5− 1999 05 12 704 0.3− 0.5+
1990 11 15 809 (3.6− 0.4−) 1999 04 12 704 0.1− 0.0 1999 05 12 704 0.3+ 0.1+
1990 11 17 809 0.8+ 1.6− 1999 04 12 704 0.1− 0.5− 1999 05 12 704 1.0− 0.3+
1990 11 17 809 1.1+ 1.9− 1999 04 15 704 (0.9− 2.3−) 1999 05 17 704 0.4− 0.2−
1990 11 17 809 (1.1− 3.0−) 1999 04 15 704 1.2+ 1.6+ 1999 05 17 704 0.3+ 0.4+
1997 11 06 704 1.0− 0.9+ 1999 04 15 704 1.4+ 0.8+ 1999 05 17 704 1.1− 0.1+
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1997 11 06 704 0.3− 0.5+ 1999 04 15 704 0.7− 1.9− 1999 05 17 704 0.6+ 0.0
1997 11 06 704 0.4− 1.1+ 1999 04 15 704 0.5− 0.8− 1999 05 17 704 0.6− 0.6−
1997 11 06 704 0.6+ 0.7+ 1999 04 16 703 0.5− 1.4+

1990 VN6 = 1988 FE1 = 1999 LG12

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 136.58876 (2000.0) P Q
n 0.28874518 ω 348.42926 −0.65666374 −0.75086930
a 2.2670419 Ω 142.55397 +0.70088728 −0.64215531
e 0.0448326 i 6.67045 +0.27847757 −0.15437565
P 3.41 H 15.0 G 0.15 U 2
Residuals in seconds of arc
1988 03 17 033 0.2+ 0.7+ 1990 11 23 809 0.3+ 0.1+ 1999 06 09 704 0.2+ 0.9+
1988 03 17 033 0.1− 0.2− 1990 11 23 809 0.4+ 1.0+ 1999 06 14 704 0.2− 0.2+
1990 10 29 675 (2.3− 0.2+) 1990 11 23 809 0.5− 1.6+ 1999 06 14 704 0.0 0.1+
1990 10 29 675 0.3+ 0.7+ 1996 08 12 566 0.2− 0.2+ 1999 06 14 704 0.1− 0.3+
1990 11 15 809 0.6+ 0.2+ 1996 08 12 566 0.3− 0.1− 1999 06 14 704 0.1− 0.5+
1990 11 15 809 0.5− 0.5+ 1996 08 12 566 0.5+ 0.4+ 1999 06 14 704 (1.1+ 2.1−)
1990 11 15 809 1.1− 0.4− 1999 06 09 704 1.1− 1.0− 1999 06 17 159 0.5+ 0.1−
1990 11 17 809 0.6+ 0.5− 1999 06 09 704 0.2+ 0.1− 1999 06 17 159 0.3+ 0.1−
1990 11 17 809 1.0+ 1.4− 1999 06 09 704 0.3+ 0.4− 1999 06 17 159 0.4− 0.0
1990 11 17 809 1.1− 1.5− 1999 06 09 704 0.3+ 0.3−

1990 WV = 1997 YN20 = 1999 KE16

Id. G. V. Williams (MPC 31380, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 232.70714 (2000.0) P Q
n 0.29250681 ω 280.11816 +0.88652847 −0.45285878
a 2.2475640 Ω 106.86224 +0.45374873 +0.81093288
e 0.1577573 i 5.68472 +0.09043987 +0.37054931
P 3.37 H 15.5 G 0.15 U 3
Residuals in seconds of arc
1990 11 11 809 0.6− 0.1+ 1997 12 26 566 1.9− 1.4− 1998 01 24 704 0.4− 0.7+
1990 11 11 809 1.2− 0.1+ 1997 12 26 566 0.6− 1.3− 1998 01 24 704 0.7+ 0.1−
1990 11 11 809 1.0− 0.7− 1997 12 26 566 0.2+ 1.5− 1998 01 24 704 0.6− 1.4+
1990 11 18 809 0.5+ 0.0 1998 01 02 704 0.8+ 0.4− 1999 05 17 704 0.0 0.4−
1990 11 18 809 0.5+ 0.7+ 1998 01 02 704 0.4+ 0.1+ 1999 05 17 704 1.9+ 2.1+
1990 11 18 809 0.7+ 0.2+ 1998 01 02 704 0.7− 0.7+ 1999 05 17 704 0.4− 0.6+
1990 11 20 809 0.4+ 0.1+ 1998 01 02 704 1.2+ 0.7+ 1999 05 17 704 0.6− 1.1+
1990 11 20 809 0.2+ 0.9+ 1998 01 02 704 0.3+ 0.7+ 1999 05 18 704 1.4− 1.3−
1990 11 20 809 0.1+ 0.1− 1998 01 24 704 0.4+ 0.0 1999 05 18 704 0.8+ 1.1−

1990 WF2 = 1988 PD3 = 1999 JR82

Id. A. Doppler, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 260.38206 (2000.0) P Q
n 0.17397677 ω 247.32613 +0.94256718 +0.28050713
a 3.1779121 Ω 95.99939 −0.19781668 +0.90624138
e 0.0670917 i 10.50580 −0.26913878 +0.31629465
P 5.67 H 13.2 G 0.15 U 1
Residuals in seconds of arc
1988 08 04 413 0.2+ 0.6− 1990 11 20 809 0.1− 0.6− 1999 05 12 704 0.2− 1.2−
1988 08 04 413 0.7− 0.9− 1990 11 20 809 0.2− 1.2− 1999 05 12 704 0.1− 0.5−
1990 10 25 675 0.9− 0.2+ 1990 11 20 809 1.1+ 0.5− 1999 05 12 704 0.1− 1.6+
1990 10 25 675 0.7+ 0.7+ 1998 02 26 566 0.0 0.4− 1999 05 12 704 0.2− 0.6−
1990 10 25 675 0.5− 0.5+ 1998 02 26 566 0.0 0.1− 1999 05 14 703 0.9+ 0.8+
1990 11 11 809 1.2+ 1.5+ 1998 02 26 566 0.1− 0.0 1999 05 14 703 0.4+ 0.5+
1990 11 11 809 0.7+ 1.3+ 1999 04 12 704 0.6− 0.9− 1999 05 14 703 0.1+ 0.7+
1990 11 11 809 0.5− 0.8+ 1999 04 12 704 0.2+ 0.6+ 1999 05 14 703 0.4− 0.5+
1990 11 18 809 0.3− 1.0− 1999 04 12 704 1.0+ 1.0+ 1999 05 15 704 0.4− 1.7−

1990 11 18 809 0.3− 0.9− 1999 04 12 704 0.7+ 0.2− 1999 05 15 704 1.2+ 0.8+
1990 11 18 809 1.0− 0.9− 1999 05 12 704 0.6− 0.3− 1999 05 15 704 1.4− 0.1+

1991 AW2 = 1999 NA12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 216.68606 (2000.0) P Q
n 0.17848257 ω 332.04686 −0.22717504 −0.95268216
a 3.1242001 Ω 130.33382 +0.93559874 −0.27106077
e 0.1531357 i 15.36345 +0.27027115 +0.13756004
P 5.52 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1991 01 15 033 0.0 0.3− 1991 01 22 675 1.1− 1.4− 1999 07 13 704 0.2− 0.9+
1991 01 15 033 0.3+ 0.2+ 1991 01 22 675 0.2− 1.0+ 1999 07 13 704 0.3+ 0.6−
1991 01 15 033 1.0+ 0.6+ 1991 01 22 675 0.0 0.5+ 1999 07 13 704 0.4+ 0.2+
1991 01 15 033 0.1+ 0.9− 1991 02 09 675 0.5+ 0.1− 1999 07 16 704 0.9− 0.4−
1991 01 16 033 0.1− 0.1− 1991 02 09 675 0.4+ 0.1− 1999 07 16 704 0.5− 0.4−
1991 01 22 675 0.9− 0.5+ 1999 07 13 704 1.0+ 0.3− 1999 07 16 704 0.1− 0.5+

1991 BP2 = 1991 BH = 1999 NR21

Id. G. V. Williams (d, MPC 17944; unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 123.79297 (2000.0) P Q
n 0.27772665 ω 214.35521 −0.89502236 −0.31696309
a 2.3266140 Ω 304.05725 +0.44418874 −0.69714112
e 0.2037822 i 22.25718 −0.04038986 −0.64306194
P 3.55 H 12.5 G 0.15 U 5
Residuals in seconds of arc
1991 01 16 327 0.4− 0.1− 1991 02 03 399 0.7+ 0.6+ 1999 07 14 704 0.3+ 0.0
1991 01 16 327 0.7+ 0.4− 1991 02 03 399 0.3+ 0.2+ 1999 07 16 704 0.7− 0.1−
1991 01 17 327 1.1− 0.3+ 1991 02 08 399 (2.4+ 0.4+) 1999 07 16 704 0.2− 0.1+
1991 01 17 327(42.0− 28.7+) 1991 02 08 399 (4.8+ 3.9+) 1999 07 16 704 0.3+ 0.0
1991 01 17 327 0.8− 0.1− 1991 02 08 399 0.6+ 1.8+ 1999 07 16 704 0.5− 0.2−
1991 01 17 327 (0.6− 2.3−) 1991 02 08 399 (2.9+ 0.6+) 1999 07 16 704 0.4+ 0.0
1991 01 22 675 0.9− 0.1− 1991 02 10 675 0.0 1.2− 1999 07 16 704 0.1− 0.0
1991 01 22 675 0.4− 0.1+ 1991 02 13 675 0.1− 1.7− 1999 07 16 704 0.1+ 0.4+
1991 01 23 399 1.9+ 0.1+ 1991 02 19 399 0.1− 0.5+ 1999 07 16 704 0.1− 0.5+
1991 01 23 399 0.3+ 0.1+ 1999 07 14 704 0.3+ 0.3+ 1999 07 22 704 1.6− 0.4+
1991 01 23 399 1.1− 0.5− 1999 07 14 704 0.4+ 0.0 1999 07 22 704 1.0+ 1.0−
1991 01 23 399 (1.1− 2.4−) 1999 07 14 704 0.0 0.3+ 1999 07 22 704 0.8+ 1.3−

1991 BB3 = 1999 GS35

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 90.73862 (2000.0) P Q
n 0.25957403 ω 191.72401 −0.61647221 −0.78711382
a 2.4338579 Ω 296.33837 +0.72422631 −0.55670156
e 0.1272118 i 1.30070 +0.30896319 −0.26558465
P 3.80 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1991 01 15 033 0.4+ 0.0 1997 11 03 691 0.4+ 0.4− 1999 04 14 704 1.2− 0.3−
1991 01 15 033 0.0 0.4− 1997 11 03 691 0.3+ 0.1− 1999 04 14 704 0.9+ 0.7−
1991 01 16 033 0.7− 0.1− 1999 01 21 910 0.0 0.1− 1999 04 14 704 (0.3+ 2.3−)
1991 01 17 033 0.2− 0.4+ 1999 01 21 910 0.2− 0.4+ 1999 04 15 704 0.0 1.2−
1991 01 22 675 0.1+ 0.3− 1999 01 21 910 0.2+ 0.2− 1999 04 15 704 0.6− 0.7−
1991 01 22 675 0.2+ 0.4− 1999 04 07 704 0.3+ 0.7+ 1999 04 15 704 0.2− 0.9−
1993 09 22 809 1.5+ 1.1− 1999 04 07 704 0.3− 0.7+ 1999 04 15 704 1.0− 0.2−
1993 09 22 809 0.7+ 1.0− 1999 04 07 704 0.0 0.9+ 1999 04 15 704 0.3− 0.1−
1993 09 22 809 0.9− 0.8− 1999 04 07 704 0.1+ 0.1− 1999 04 17 703 1.5− 0.1+
1997 11 03 704 0.5+ 0.7− 1999 04 07 704 0.3− 1.0+ 1999 04 17 703 0.6− 1.3−
1997 11 03 704 0.6− 0.2+ 1999 04 09 699 1.3+ 0.1+ 1999 04 17 703 0.4+ 0.3−
1997 11 03 704 0.2+ 0.8+ 1999 04 09 699 1.4+ 0.2− 1999 04 17 703 0.2− 1.1−
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1997 11 03 704 1.0− 0.2− 1999 04 09 699 1.0+ 0.7+
1997 11 03 691 0.3+ 0.0 1999 04 14 704 0.4− 0.1−

1991 GH1 = 1968 DA = 1999 LU25

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 104.95005 (2000.0) P Q
n 0.26009740 ω 84.54787 −0.92338456 −0.37873182
a 2.4305919 Ω 73.18492 +0.32118229 −0.85158942
e 0.1381192 i 3.75171 +0.21024485 −0.36243299
P 3.79 H 13.9 G 0.15 U 5
Residuals in seconds of arc
1968 02 20 095(70.8+ 35.4−) 1991 04 19 675 0.2+ 0.6− 1999 07 14 704 0.6+ 0.3+
1991 04 11 399 (3.2+ 1.3+) 1991 04 19 675 0.5+ 0.1− 1999 07 14 704 0.7− 0.2+
1991 04 11 399 0.3+ 1.4− 1999 06 09 704 0.6+ 0.3− 1999 07 14 704 0.3− 0.0
1991 04 14 675 0.3+ 0.0 1999 06 09 704 0.5− 0.1+ 1999 07 14 704 0.4+ 0.8−
1991 04 14 675 0.4+ 0.8+ 1999 06 09 704 1.3+ 1.1− 1999 07 16 704 0.3+ 0.5−
1991 04 14 399 1.3− 1.0+ 1999 06 09 704 0.4− 0.5+ 1999 07 16 704 0.5− 0.5−
1991 04 14 399 0.9− 0.3− 1999 06 09 704 0.3+ 1.1+ 1999 07 16 704 0.2+ 0.3+
1991 04 16 675 0.5− 0.3− 1999 06 15 704 0.9− 0.9− 1999 07 16 704 0.5− 0.4+
1991 04 16 675 0.5− 0.1+ 1999 06 15 704 1.0− 0.4+ 1999 07 16 704 0.1+ 0.0
1991 04 18 399 1.6+ 0.7+ 1999 06 15 704 0.0 0.1−
1991 04 18 399 (3.1+ 0.6−) 1999 06 15 704 0.9+ 0.8+

1991 GZ4 = 1976 GX = 1999 NC11

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 50.87014 (2000.0) P Q
n 0.26612662 ω 215.62156 −0.28666667 +0.95786380
a 2.3937411 Ω 37.72903 −0.87207344 −0.25318063
e 0.1550934 i 1.67299 −0.39662343 −0.13563374
P 3.70 H 14.8 G 0.15 U 1
Residuals in seconds of arc
1976 04 01 095 1.1+ 0.4+ 1991 05 19 776 0.4+ 1.0+ 1991 06 03 776 0.1+ 0.2−
1991 04 08 809 1.4− 0.7+ 1991 05 20 776 1.4− 0.3+ 1991 06 03 776 0.3+ 0.3−
1991 04 08 809 0.4+ 0.6+ 1991 05 20 776 0.7− 0.5− 1991 06 03 776 0.1+ 0.5+
1991 04 08 809 0.2+ 0.5+ 1991 05 20 776 1.9− 0.1− 1996 11 05 691 0.4− 0.4−
1991 04 10 809 0.3+ 0.9+ 1991 05 20 776 1.4− 0.1− 1996 11 05 691 0.4− 0.4−
1991 04 10 809 0.6+ 0.2+ 1991 05 20 776 0.8− 0.1+ 1996 11 05 691 0.8− 0.1−
1991 04 10 809 0.3+ 0.3+ 1991 05 20 776 0.6− 0.3− 1998 01 25 691 1.3− 1.5−
1991 04 19 809 1.0+ 0.4+ 1991 05 20 776 0.4+ 0.7− 1998 01 25 691 0.9+ 0.1−
1991 04 19 809 1.3− 0.5+ 1991 05 20 776 0.4+ 0.3+ 1998 01 25 691 0.8+ 1.1−
1991 04 19 809 0.9+ 0.6− 1991 05 20 776 0.8− 0.4+ 1999 07 13 704 0.6+ 0.2−
1991 04 19 809 1.7+ 0.4− 1991 05 20 776 0.5− 0.7− 1999 07 13 704 0.5+ 0.7−
1991 04 19 809 1.9+ 0.2− 1991 05 20 776 0.7− 0.1− 1999 07 13 704 0.4− 0.5+
1991 04 19 809 1.9+ 0.2− 1991 05 20 776 0.5− 0.5− 1999 07 13 704 0.1+ 0.2+
1991 04 19 675 0.3+ 1.0− 1991 05 20 776 0.5− 0.2− 1999 07 13 704 0.3− 0.2+
1991 04 19 675 1.0+ 0.0 1991 05 20 776 0.8− 0.2+ 1999 07 16 704 0.3+ 0.3+
1991 05 15 675 0.6+ 1.4− 1991 05 20 776 1.0− 0.1+ 1999 07 16 704 0.6+ 0.3+
1991 05 15 675 0.3− 0.3− 1991 05 21 776 0.7− 0.4+ 1999 07 16 704 0.2+ 0.7−
1991 05 19 776 0.5− 0.1+ 1991 05 21 776 0.1− 1.0+

1991 GY7 = 1999 NS37

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 41.28747 (2000.0) P Q
n 0.26377532 ω 299.10910 −0.19484135 +0.98063637
a 2.4079453 Ω 319.64011 −0.88898028 −0.18505685
e 0.1435750 i 1.74562 −0.41442841 −0.06408013
P 3.74 H 15.4 G 0.15 U 2
Residuals in seconds of arc
1991 04 08 809 1.3+ 0.6+ 1991 04 19 809 0.4+ 0.5− 1999 07 14 704 0.4+ 0.2+
1991 04 08 809 0.3− 0.7+ 1991 04 19 809 1.9− 1.5− 1999 07 14 704 0.1+ 0.4−
1991 04 08 809 0.9− 0.1+ 1994 01 04 691 0.5+ 0.5+ 1999 07 14 704 0.3− 0.0

1991 04 10 809 1.7+ 1.0+ 1994 01 04 691 0.3− 0.2+ 1999 07 14 704 0.2− 0.4−
1991 04 10 809 1.0+ 1.6+ 1994 01 04 691 0.1− 0.3− 1999 07 16 704 0.3− 0.4+
1991 04 10 809 1.3+ 1.4+ 1998 03 20 691 0.3− 0.8− 1999 07 16 704 0.3+ 0.1−
1991 04 15 675 0.6+ 0.5− 1998 03 20 691 0.1− 0.7− 1999 07 16 704 0.0 0.3−
1991 04 15 675 1.5− 0.5− 1998 03 20 691 0.3− 0.6−
1991 04 19 809 1.3− 1.4− 1999 07 14 704 0.3+ 0.1−
1991 JV = 1999 LM2

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 176.77821 (2000.0) P Q
n 0.37184373 ω 2.42390 +0.03259836 −0.91802553
a 1.9152659 Ω 85.90590 +0.91020049 −0.13606855
e 0.0829169 i 23.34022 +0.41288306 +0.37244393
P 2.65 H 16.0 G 0.15 U 5
Residuals in seconds of arc
1991 05 08 691 0.5− 0.1+ 1999 05 12 704 0.2− 0.1− 1999 06 08 704 0.0 0.2+
1991 05 08 691 0.6− 0.3+ 1999 05 12 704 0.2− 1.8− 1999 06 10 704 0.5− 1.6−
1991 05 08 691 0.7− 0.1− 1999 05 12 704 0.3− 1.0+ 1999 06 10 704 0.1− 0.4+
1991 05 11 691 0.2+ 0.5− 1999 05 12 704 1.7− 0.9+ 1999 06 10 704 0.1− 0.3−
1991 05 11 691 0.4+ 0.3− 1999 05 12 704 0.5− 1.3− 1999 06 10 704 0.5− 0.1−
1991 05 11 691 0.4+ 0.6− 1999 06 04 703 0.6+ 0.1− 1999 06 10 704 0.0 0.2−
1991 05 11 691 0.3− 0.7+ 1999 06 04 703 0.0 0.2− 1999 06 10 704 0.4− 0.0
1991 05 11 691 0.6− 0.2− 1999 06 04 703 0.4+ 1.4+ 1999 06 10 704 0.1+ 0.2−
1991 05 11 691 1.2− 0.8+ 1999 06 04 703 0.8+ 1.1+ 1999 06 10 704 0.2− 0.3−
1991 05 12 691 1.2+ 0.2+ 1999 06 08 704 0.7− 0.4− 1999 06 10 704 0.1+ 0.2−
1991 05 12 691 1.0+ 0.1+ 1999 06 08 704 1.7+ 0.8+
1991 05 12 691 1.3+ 0.4+ 1999 06 08 704 1.0+ 0.2−
1991 LV = 1999 NK1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 255.74016 (2000.0) P Q
n 0.38059686 ω 174.59889 +0.56684047 −0.77448445
a 1.8857867 Ω 240.56582 +0.74326068 +0.62780201
e 0.0828316 i 18.81129 +0.35532442 −0.07770764
P 2.59 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1991 05 18 809 1.0+ 0.3+ 1991 06 16 675 1.0− 1.0+ 1999 05 20 704 1.8− 0.5+
1991 05 18 809 1.1+ 0.2+ 1991 06 16 675 0.7− 0.4+ 1999 05 20 704 0.7+ 1.7−
1991 05 18 809 1.0+ 0.1− 1991 06 17 675 0.2− 0.2+ 1999 07 12 704 0.1− 0.0
1991 06 06 809 0.3− 0.5+ 1991 06 17 675 0.3+ 0.2+ 1999 07 12 704 0.6− 1.3−
1991 06 06 809 0.4− 0.5− 1991 07 07 675 (0.2− 4.9−) 1999 07 12 704 0.2+ 0.2+
1991 06 06 809 0.1− 0.8− 1991 07 07 675 (1.4+ 3.4−) 1999 07 12 704 0.1− 0.1−
1991 06 08 809 0.3+ 0.3− 1991 07 09 675 1.2+ 1.2− 1999 07 13 704 0.1+ 0.4+
1991 06 08 809 0.7− 0.1+ 1991 07 09 675 (2.9+ 0.2−) 1999 07 13 704 0.2+ 0.3+
1991 06 08 809 0.1− 0.5− 1999 05 20 704 0.9+ 0.7+ 1999 07 13 704 0.1+ 0.4+
1991 06 14 675 0.5− 0.3+ 1999 05 20 704 0.1+ 0.5+ 1999 07 13 704 0.1+ 0.2+
1991 06 14 675 0.6− 0.5+ 1999 05 20 704 0.6+ 0.6− 1999 07 13 704 0.2− 0.2+

1991 LJ3 = 1995 TD2 = 1998 RM45

Id. G. V. Williams, S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 164.29463 (2000.0) P Q
n 0.30161202 ω 70.42631 +0.04979238 +0.99858128
a 2.2020996 Ω 202.45298 −0.93386716 +0.03984909
e 0.1489737 i 2.83227 −0.35413676 +0.03531965
P 3.27 H 16.0 G 0.15 U 4
Residuals in seconds of arc
1991 05 18 809 (2.9+ 2.8−) 1995 10 14 327 0.3+ 0.1+ 1998 09 14 704 (4.0+ 0.1+)
1991 05 18 809 (2.7+ 3.4−) 1995 10 14 327 0.5− 0.3− 1998 09 18 704 0.2− 0.1+
1991 05 18 809 (2.7+ 3.1−) 1995 10 14 327 0.3+ 1.1− 1998 09 18 704 0.8− 0.1−
1991 06 06 809 0.6− 0.9+ 1995 10 15 327 0.5+ 0.3+ 1998 09 18 704 0.5+ 1.2+
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1991 06 06 809 0.1− 0.9+ 1995 10 15 327 0.1− 0.6+ 1998 09 18 704 1.1− 1.2+
1991 06 06 809 0.4− 0.0 1995 10 15 327 0.4− 0.1− 1998 09 18 704 0.6− 1.2+
1991 06 08 809 1.2+ 0.3− 1998 09 14 704 0.1+ 0.2+ 1998 09 25 699 1.1− 1.3−
1991 06 08 809 0.8+ 1.0− 1998 09 14 704 1.1+ 0.3+ 1998 09 25 699 0.1+ 0.5−
1991 06 08 809 0.9− 0.9− 1998 09 14 704 1.5+ 1.5− 1998 09 25 699 0.4+ 0.5−

1991 NG3 = 1971 VC1 = 1999 LS25

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 314.26987 (2000.0) P Q
n 0.23977335 ω 76.17982 +0.94093680 +0.27438558
a 2.5660716 Ω 267.61148 −0.33205311 +0.86232988
e 0.1944329 i 11.45172 +0.06617153 +0.42555815
P 4.11 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1971 11 11 095 0.1− 0.3+ 1991 07 11 809 0.4− 0.4− 1999 06 15 704 0.1− 0.4+
1991 07 04 809 0.4− 0.5+ 1991 07 11 809 0.0 0.3− 1999 06 15 704 0.0 0.1+
1991 07 04 809 0.1− 0.8+ 1991 07 11 809 0.7+ 0.0 1999 06 15 704 0.0 0.3+
1991 07 04 809 0.3+ 1.0+ 1991 07 11 675 1.6− 0.0 1999 07 14 704 1.1− 0.5+
1991 07 05 809 1.3+ 1.8+ 1991 07 12 809 2.0− 0.0 1999 07 14 704 0.2− 0.4+
1991 07 05 809 1.6+ 1.8+ 1991 07 12 809 1.3− 0.0 1999 07 14 704 0.3− 0.1+
1991 07 05 809 (2.2+ 2.0+) 1991 07 12 809 0.8− 0.1+ 1999 07 14 704 0.2− 0.1−
1991 07 08 809 1.2+ 1.3− 1999 06 09 704 0.3+ 0.2− 1999 07 14 704 0.1+ 0.2−
1991 07 08 809 1.6+ 1.3− 1999 06 09 704 0.2+ 0.5− 1999 07 16 704 0.2− 0.4+
1991 07 10 809 0.1− 1.3− 1999 06 09 704 0.1− 0.8− 1999 07 16 704 0.5− 0.7+
1991 07 10 809 0.5+ 1.0− 1999 06 09 704 0.4+ 0.2− 1999 07 16 704 0.9− 0.1−
1991 07 10 809 0.8+ 0.9− 1999 06 09 704 1.7+ 0.1+ 1999 07 16 704 0.1− 0.1+
1991 07 10 675 0.9− 0.1− 1999 06 15 704 0.1+ 0.1+
1991 07 10 675 (2.4− 0.9−) 1999 06 15 704 0.3+ 0.2+

1991 ND7 = 1978 RH7 = 1996 TL38 = 1999 GA26

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 274.01552 (2000.0) P Q
n 0.22139008 ω 160.09724 +0.71191848 +0.70196753
a 2.7062252 Ω 155.28024 −0.65071982 +0.67028141
e 0.0468209 i 2.78776 −0.26407537 +0.24075800
P 4.45 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1978 09 02 809 0.3− 0.1+ 1991 07 16 809 0.1+ 0.3− 1999 04 07 704 0.8− 0.3+
1978 09 02 809 0.0 0.8− 1996 10 07 809 0.5− 1.3+ 1999 04 07 704 1.5− 0.6+
1978 09 02 809 0.2− 0.3+ 1996 10 07 809 (0.6+ 2.5+) 1999 04 07 699 1.0+ 0.0
1978 09 02 809 0.0 0.5+ 1996 10 07 809 0.2+ 1.5+ 1999 04 07 699 0.9+ 0.2+
1978 09 02 809 0.6+ 0.2− 1996 10 08 809 (3.2− 0.7+) 1999 04 07 699 0.7+ 0.6+
1978 09 06 809 0.1− 0.0 1996 10 08 809 (3.6− 1.4−) 1999 04 12 704 0.9+ 0.3+
1991 07 12 809 0.6+ 1.4− 1996 10 08 809 (2.7− 0.2+) 1999 04 12 704 1.3+ 0.3−
1991 07 12 809 0.8+ 1.2− 1996 10 10 809 0.8+ 0.3− 1999 04 12 704 0.2+ 1.2−
1991 07 12 809 1.0+ 1.1− 1996 10 10 809 0.2− 0.6− 1999 04 12 704 0.9+ 1.2+
1991 07 14 809 0.9− 0.6+ 1996 10 10 809 0.7− 0.7− 1999 04 12 704 1.2+ 0.0
1991 07 14 809 0.2− 1.0+ 1999 03 23 703 0.7− 0.7+ 1999 04 16 704 (4.5+ 3.9+)
1991 07 14 809 0.0 0.9+ 1999 03 23 703 0.1+ 0.3− 1999 04 16 704 0.3− 0.5+
1991 07 15 809 0.5− 0.0 1999 03 23 703 0.4− 0.2+ 1999 04 16 704 (2.5+ 1.9−)
1991 07 15 809 0.2− 0.4+ 1999 03 23 703 0.6− 0.8− 1999 04 16 704 (2.5+ 1.0+)
1991 07 15 809 0.2+ 0.5+ 1999 04 07 704 0.2− 0.5− 1999 04 16 704 0.4− 0.3−
1991 07 16 809 0.6− 0.3+ 1999 04 07 704 0.7− 0.3+
1991 07 16 809 0.2− 0.0 1999 04 07 704 1.2− 0.2−

1991 OR = 1999 NN1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 299.60201 (2000.0) P Q
n 0.36346212 ω 232.85212 +0.94038847 −0.17944570
a 1.9445985 Ω 135.30892 +0.21459700 +0.97209887
e 0.0899950 i 24.25515 −0.26385159 +0.15107294
P 2.71 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1991 07 16 675 0.4− 0.2− 1999 06 12 704 0.5+ 0.3+ 1999 07 13 704 1.7− 0.2−
1991 07 16 675 0.1+ 0.5+ 1999 06 12 704 0.3− 0.1− 1999 07 13 704 0.1+ 0.0
1991 07 18 675 0.2+ 0.3+ 1999 06 12 704 0.2− 0.3− 1999 07 13 704 0.0 0.1−
1991 07 18 675 0.5+ 0.6+ 1999 06 12 704 0.1+ 0.1− 1999 07 13 704 0.0 0.2+
1991 08 07 675 0.7+ 0.2− 1999 06 12 704 0.1− 0.1− 1999 07 13 704 0.1+ 0.5+
1991 08 07 675 1.2− 1.1− 1999 07 12 704 0.3+ 0.4+ 1999 07 13 704 0.1+ 0.1−
1991 08 10 675 1.5+ 1.8− 1999 07 12 704 0.6+ 0.2+ 1999 07 13 704 0.0 0.2+
1991 08 15 675 0.5− 1.0+ 1999 07 12 704 0.0 0.5− 1999 07 22 704 0.2+ 0.2−
1991 08 15 675 (4.8− 1.6+) 1999 07 12 704 0.9+ 0.4− 1999 07 22 704 0.1+ 0.1−
1991 08 15 675 0.2− 1.0+ 1999 07 13 704 0.2+ 0.3+ 1999 07 22 704 0.0 0.3+
1991 08 15 675 0.6− 0.1+ 1999 07 13 704 0.3+ 0.6+ 1999 07 22 704 0.4− 0.2−
1991 08 16 675 (2.8+ 0.1−) 1999 07 13 704 0.9− 0.4− 1999 07 22 704 0.0 0.2−

1991 PD6 = 1999 NL33

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 310.61465 (2000.0) P Q
n 0.24037771 ω 31.91548 +0.99148174 −0.12966747
a 2.5617688 Ω 335.52599 +0.11240971 +0.89945229
e 0.2021256 i 1.69581 +0.06578765 +0.41733910
P 4.10 H 15.0 G 0.15 U 2
Residuals in seconds of arc
1991 08 06 809 0.5− 0.4+ 1991 09 06 809 1.0− 1.6− 1999 07 14 704 0.6− 0.0
1991 08 06 809 0.6− 0.2− 1991 09 06 809 0.6− 1.4− 1999 07 14 704 0.7− 0.3−
1991 08 06 809 0.9− 0.3+ 1993 01 29 691 0.0 1.5− 1999 07 14 704 0.1+ 1.4+
1991 08 08 675 0.7+ 1.1+ 1993 01 29 691 0.5− 0.9− 1999 07 14 704 0.8+ 0.0
1991 08 08 675 0.8+ 0.6+ 1993 01 29 691 0.3− 0.8− 1999 07 16 704 0.1− 0.7+
1991 08 14 809 2.6+ 2.2− 1998 03 29 704 0.1− 0.4− 1999 07 16 704 0.2+ 0.7+
1991 08 14 809 1.0+ 1.5− 1998 03 29 704 2.1− 3.1− 1999 07 16 704 0.4− 0.1+
1991 08 14 809 1.3+ 1.1− 1998 03 29 704 0.1+ 0.5− 1999 07 16 704 0.3+ 0.2−
1991 09 06 809 0.6− 0.5− 1998 03 29 704 0.5+ 0.6+

1991 PG7 = 1999 NN41

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 296.30469 (2000.0) P Q
n 0.12320962 ω 65.19880 +0.63083301 −0.77487375
a 3.9998126 Ω 345.47135 +0.64129376 +0.54988392
e 0.2086149 i 9.23368 +0.43679746 +0.31176650
P 8.00 H 12.1 G 0.15 U 5
Residuals in seconds of arc
1991 08 06 809 0.5− 0.4+ 1991 09 04 809 2.3− 0.3+ 1999 07 14 704 0.7+ 0.5−
1991 08 06 809 0.7− 0.7+ 1991 09 06 809 0.5− 0.4+ 1999 07 14 704 0.6+ 0.3−
1991 08 06 809 0.8− 0.5+ 1991 09 06 809 0.1− 0.4+ 1999 07 14 704 0.2+ 0.5+
1991 08 14 809 1.5+ 1.6− 1991 09 06 809 0.5− 0.1+ 1999 07 14 704 0.5− 0.5−
1991 08 14 809 1.0+ 1.4− 1991 09 07 809 0.8+ 0.4+ 1999 07 16 704 0.6− 0.2+
1991 08 14 809 0.5+ 0.7− 1991 09 07 809 0.1− 0.2− 1999 07 16 704 0.6− 0.4+
1991 09 04 809 1.0+ 0.1+ 1991 09 07 809 0.2− 0.8− 1999 07 16 704 0.8− 0.3−
1991 09 04 809 1.1+ 0.8+ 1999 07 14 704 0.8+ 1.1+
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1991 PH7 = 1984 SB7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 70.58245 (2000.0) P Q
n 0.27720421 ω 333.19985 +0.99082266 +0.13434219
a 2.3295364 Ω 19.09714 −0.11439172 +0.89220546
e 0.2417437 i 2.61391 −0.07200685 +0.43118626
P 3.56 H 16.1 G 0.15 U 5
Residuals in seconds of arc
1984 09 29 809 0.3+ 1.0+ 1991 08 06 809 0.1+ 0.9+ 1991 09 04 809 (2.8+ 0.5+)
1984 09 29 809 0.4+ 0.8+ 1991 08 06 809 0.1− 0.9+ 1991 09 04 809 1.5− 0.5+
1984 09 29 809 0.4+ 0.1+ 1991 08 06 809 1.1− 1.1+ 1991 09 04 809 (4.9− 0.1+)
1984 09 30 809 0.9− 0.6− 1991 08 14 809 0.7+ 1.8− 1991 09 06 809 0.0 0.1−
1984 09 30 809 0.4− 0.4− 1991 08 14 809 0.0 0.7− 1991 09 06 809 1.2+ 0.1−
1984 09 30 809 0.1+ 0.6− 1991 08 14 809 0.4+ 0.6− 1991 09 06 809 0.4+ 0.5−

1991 PL10 = 1999 NN44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 0.94876 (2000.0) P Q
n 0.23755511 ω 147.54899 +0.22528038 +0.96822936
a 2.5820212 Ω 135.20513 −0.92355444 +0.24770097
e 0.1711731 i 8.86167 −0.31031589 −0.03429488
P 4.15 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1991 08 08 675 0.1− 0.7+ 1991 09 06 809 0.1+ 0.5− 1999 07 13 704 0.1− 0.1+
1991 08 08 675 1.1− 0.9+ 1991 09 06 809 0.1− 0.7− 1999 07 13 704 0.0 0.4+
1991 08 14 809 0.6+ 0.5+ 1991 09 07 809 0.2− 0.7+ 1999 07 13 704 1.4− 1.7+
1991 08 14 809 0.7− 0.5− 1991 09 07 809 0.8− 0.6− 1999 07 13 704 0.3− 0.5+
1991 08 16 809 1.6+ 0.1+ 1991 09 07 809 1.4− 1.4− 1999 07 19 704 0.6+ 0.1−
1991 08 16 809 0.6+ 0.3− 1999 06 14 704 0.1− 0.7− 1999 07 19 704 0.7+ 0.1−
1991 08 16 809 1.1+ 0.3− 1999 06 14 704 0.4− 0.4− 1999 07 19 704 0.6+ 0.8−
1991 09 04 809 1.0+ 1.4+ 1999 06 14 704 0.2− 0.8− 1999 07 19 704 0.9+ 0.0
1991 09 04 809 0.0 0.6+ 1999 06 14 704 0.0 0.1− 1999 07 19 704 0.2+ 0.2+
1991 09 04 809 1.3− 0.8− 1999 06 14 704 0.8− 0.2−
1991 09 06 809 0.5+ 0.4− 1999 07 13 704 0.6+ 0.3+

1991 PN17 = 1998 QY1

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 134.56612 (2000.0) P Q
n 0.28128991 ω 341.81899 +0.08901375 +0.99494042
a 2.3069240 Ω 293.26667 −0.90743110 +0.06172368
e 0.2206370 i 2.90661 −0.41066452 +0.07927004
P 3.50 H 15.8 G 0.15 U 3
Residuals in seconds of arc
1991 08 06 033 0.0 0.7− 1998 06 28 691 0.0 0.1− 1998 08 21 566 0.4+ 0.0
1991 08 07 033 0.3+ 0.3− 1998 08 17 704 0.1− 0.2− 1998 08 21 566 0.0 0.3−
1991 08 07 033 0.6− 0.6− 1998 08 17 704 0.3+ 0.1+ 1998 08 21 566 0.1− 0.3−
1991 08 12 033 1.0+ 0.5− 1998 08 17 704 0.3− 0.4− 1998 08 30 699 0.1+ 0.9+
1997 01 10 691 0.1− 0.4− 1998 08 17 704 0.2+ 0.0 1998 08 30 699 0.1− 0.4+
1997 01 10 691 0.4− 0.6− 1998 08 17 704 0.3+ 1.1− 1998 08 30 699 0.2+ 0.8+
1997 01 10 691 0.1− 0.6− 1998 08 19 566 0.2− 0.0 1998 09 15 699 0.5− 0.3−
1998 06 28 691 0.1− 0.2+ 1998 08 19 566 0.1+ 0.0 1998 09 15 699 0.7− 1.1+
1998 06 28 691 0.1− 0.1+ 1998 08 19 566 0.1− 0.1+ 1998 09 15 699 0.0 0.2+

1991 RE = 1999 NM15

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 316.92832 (2000.0) P Q
n 0.23792904 ω 67.68340 +0.99646590 −0.07054018
a 2.5793152 Ω 296.33629 +0.04510160 +0.90733865
e 0.2263102 i 2.91684 +0.07086295 +0.41444018
P 4.14 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1991 08 08 675 0.3+ 1.2− 1991 09 17 675 0.0 0.4− 1999 06 15 704 1.0− 0.8−
1991 08 08 675 0.4+ 1.2− 1991 09 17 675 1.4+ 1.0+ 1999 06 15 704 1.0− 0.4+
1991 09 04 413 0.3− 1.4+ 1997 02 14 691 0.1− 0.4− 1999 07 14 704 0.9+ 0.4−
1991 09 05 413 0.6− 0.5+ 1997 02 14 691 0.1− 0.7− 1999 07 14 704 0.3− 0.4−
1991 09 05 511 0.5+ 0.1+ 1997 02 14 691 0.3− 0.7− 1999 07 14 704 0.1+ 0.1+
1991 09 06 511 0.8− 0.4− 1998 03 29 704 1.1− 1.3− 1999 07 14 704 0.0 0.4−
1991 09 07 511 (2.5+ 1.3−) 1998 03 29 704 0.7+ 0.0 1999 07 14 704 0.0 0.2−
1991 09 14 095 0.5+ 0.5− 1998 03 29 704 (0.1− 2.3−) 1999 07 16 704 0.5+ 0.1+
1991 09 15 675 0.4+ 0.1− 1998 03 29 704 (5.6− 0.1−) 1999 07 16 704 0.5+ 0.8+
1991 09 15 675 0.3+ 0.8− 1999 06 15 704 0.3− 0.2− 1999 07 16 704 0.5+ 0.3+
1991 09 16 675 0.2+ 0.5− 1999 06 15 704 0.6− 0.2− 1999 07 16 704 0.3+ 0.5+
1991 09 16 675 1.4− 0.0 1999 06 15 704 0.2− 0.3− 1999 07 16 704 0.2+ 0.5+

1991 RV2 = 1999 NE7

Id. G. V. Williams, E. Bowell
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 16.24333 (2000.0) P Q
n 0.23835733 ω 10.18043 +0.28787871 +0.95531290
a 2.5762245 Ω 276.57456 −0.88332306 +0.23780878
e 0.2542740 i 3.87324 −0.36995434 +0.17556834
P 4.14 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1991 09 09 033 0.6− 0.4+ 1996 12 28 327 0.2− 0.0 1999 06 13 699 0.5− 0.6+
1991 09 10 033 0.1− 1.0+ 1999 05 14 704 1.1+ 0.2+ 1999 06 13 703 0.5− 0.4+
1991 09 12 033 0.3− 0.0 1999 05 14 704 1.6− 0.4+ 1999 06 13 699 0.2− 1.3+
1991 09 12 033 0.3− 0.0 1999 05 14 704 0.0 0.3+ 1999 07 13 704 0.9+ 0.5−
1991 09 13 033 0.0 0.3+ 1999 05 14 704 0.5− 0.3− 1999 07 13 704 0.3+ 0.6−
1991 09 14 033 0.3− 0.2− 1999 06 13 703 0.7+ 1.0− 1999 07 13 704 0.4+ 0.3+
1991 10 03 033 0.2− 0.6+ 1999 06 13 703 0.6− 0.8− 1999 07 13 704 0.0 0.8−
1991 10 03 033 1.6+ 0.6− 1999 06 13 703 0.5+ 0.2− 1999 07 13 704 0.8− 0.4−
1991 10 04 033 0.1− 0.1− 1999 06 13 703 0.3+ 0.5− 1999 07 16 704 0.5+ 0.3−
1991 10 07 033 0.5− 0.2− 1999 06 13 703 0.3− 1.4+ 1999 07 16 704 0.1+ 0.4−
1991 10 07 033 0.4+ 0.3− 1999 06 13 699 1.0− 0.9+ 1999 07 16 704 0.2− 0.7−
1996 12 28 327 0.3− 0.1+ 1999 06 13 703 0.1− 0.7+
1996 12 28 327 0.5+ 0.6+ 1999 06 13 703 0.9+ 0.8+

1991 RW23 = 1991 PB21 = 1999 JP23

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 216.41251 (2000.0) P Q
n 0.21115159 ω 186.59218 +0.90132385 −0.43254585
a 2.7930142 Ω 199.08726 +0.40051830 +0.85230949
e 0.0798929 i 3.99636 +0.16492545 +0.29406226
P 4.67 H 13.4 G 0.15 U 3
Residuals in seconds of arc
1991 08 08 675 1.2+ 0.8− 1996 11 29 327 0.3+ 0.3− 1999 05 13 704 0.6+ 0.2−
1991 08 08 675 1.6− 1.2− 1996 12 12 327 0.4+ 0.2+ 1999 05 13 704 1.0+ 0.7−
1991 08 08 675 0.0 1.2− 1996 12 12 327 0.0 0.2+ 1999 05 13 704 1.0+ 0.1−
1991 08 08 675 0.5− 0.3− 1996 12 12 327 0.5+ 0.3+ 1999 05 14 704 0.6− 0.7−
1991 09 11 675 1.2+ 0.2+ 1997 02 01 691 0.1− 0.6− 1999 05 14 704 1.6− 0.5+
1991 09 11 675 1.0+ 0.5− 1997 02 01 691 0.2− 0.3− 1999 05 14 704 0.1− 1.7+
1991 09 16 675 0.1− 0.1− 1997 02 01 691 0.1− 0.5− 1999 05 14 704 0.9+ 1.6−
1991 09 16 675 0.7− 0.4+ 1999 04 11 691 0.5− 0.4− 1999 05 14 704 0.2− 0.5−
1991 09 17 675 (1.1− 4.0+) 1999 04 11 691 0.3− 0.2− 1999 05 15 703 0.7+ 0.9+
1991 09 17 675 0.0 1.5+ 1999 04 11 691 0.2− 0.0 1999 05 15 703 0.0 0.7+
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1996 09 18 327 0.9− 0.6+ 1999 04 12 704 (2.7+ 2.1−) 1999 05 15 703 0.0 0.5+
1996 09 18 327 0.6− 0.8+ 1999 04 12 704 0.4+ 1.6+ 1999 05 15 703 0.9− 0.4+
1996 09 18 327 1.4− 0.4+ 1999 04 12 704 0.8− 0.0 1999 05 18 704 1.9+ 0.5−
1996 10 11 566 0.4− 0.5+ 1999 04 12 704 (0.2− 2.6−) 1999 05 18 704 0.4+ 0.7+
1996 10 11 566 0.8− 0.4+ 1999 05 10 704 0.4+ 0.7+ 1999 05 18 704 0.9+ 0.6−
1996 10 11 566 0.6− 0.4+ 1999 05 10 704 0.8− 0.9+ 1999 05 18 704 0.6+ 0.6−
1996 11 09 327 0.5+ 0.5+ 1999 05 10 704 0.5− 0.2+ 1999 05 18 704 0.1+ 0.2−
1996 11 09 327 0.6+ 0.4+ 1999 05 10 704 0.1+ 0.6− 1999 05 18 699 0.4+ 0.8−
1996 11 09 327 0.7+ 0.4+ 1999 05 10 704 0.3+ 1.1− 1999 05 18 699 0.5− 0.7+
1996 11 29 327 0.2+ 0.9+ 1999 05 13 704 1.4− 1.7+ 1999 05 18 699 0.0 1.4+
1996 11 29 327 0.5+ 0.4+ 1999 05 13 704 0.2− 0.9+

1991 TH14 = 1999 NN16

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.49707 (2000.0) P Q
n 0.23707733 ω 246.71981 +0.98516650 −0.15384784
a 2.5854890 Ω 122.05190 +0.17088110 +0.92007476
e 0.2772522 i 5.14534 −0.01570401 +0.36026834
P 4.16 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1991 09 12 675 0.3+ 0.1− 1991 10 02 675 0.4+ 1.2+ 1999 06 15 704 0.3− 0.1+
1991 09 12 675 0.3− 0.0 1991 10 03 675 0.2− 1.6+ 1999 06 15 704 0.4− 0.1−
1991 09 13 675 1.0+ 0.1− 1991 10 07 675 0.4− 1.4− 1999 07 14 704 0.5+ 0.3−
1991 09 16 675 0.7+ 0.6+ 1991 10 07 675 1.5− 0.9− 1999 07 14 704 0.5− 0.7−
1991 09 16 675 1.0+ 0.9+ 1991 10 08 675 0.6+ 0.2+ 1999 07 14 704 0.3+ 1.1−
1991 09 17 675 0.5+ 0.3− 1997 02 08 566 0.0 0.6− 1999 07 14 704 0.4+ 0.0
1991 09 17 675 1.4+ 0.1− 1997 02 08 566 0.4+ 0.6− 1999 07 14 704 0.1+ 0.4+
1991 09 30 691 0.5− 0.9− 1997 02 08 566 0.7− 0.7− 1999 07 16 704 0.4+ 0.5−
1991 09 30 691 1.0− 0.9− 1999 06 15 704 0.2+ 0.1+ 1999 07 16 704 0.3− 0.3−
1991 09 30 691 1.0− 0.6− 1999 06 15 704 0.9− 0.6+ 1999 07 16 704 1.6+ 0.1+
1991 10 02 675 0.7− 0.5+ 1999 06 15 704 1.1− 0.8+ 1999 07 16 704 0.4− 0.3−

1991 VP3 = 1978 EQ3 = 1998 SR23

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.86603 (2000.0) P Q
n 0.27070996 ω 80.98191 −0.64514847 −0.75686623
a 2.3666456 Ω 49.73034 +0.63607276 −0.60786037
e 0.0898497 i 7.87788 +0.42331419 −0.24012346
P 3.64 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1978 03 06 095 0.0 0.3− 1991 11 09 399 (2.6− 1.4−) 1998 09 18 704 1.1+ 0.5+
1991 10 17 675 1.0− 0.5+ 1991 11 09 399 1.1+ 0.5+ 1998 09 18 704 0.7+ 0.6+
1991 10 31 399 (6.0+ 5.9−) 1998 09 14 704 1.4+ 0.4− 1998 09 18 704 0.7− 0.1−
1991 10 31 399 (3.1+ 4.4−) 1998 09 14 704 0.6+ 0.5− 1998 09 18 704 0.6+ 0.6+
1991 11 04 691 0.0 0.0 1998 09 14 704 0.4− 0.7− 1998 09 24 699 0.4− 0.5−
1991 11 04 691 0.0 0.1+ 1998 09 17 699 0.6− 0.0 1998 09 24 699 0.4− 0.2−
1991 11 04 691 0.0 0.4+ 1998 09 17 699 0.3− 0.7+ 1998 09 24 699 0.5− 0.1+
1991 11 04 399 1.2− 1.5− 1998 09 17 699 0.1− 0.2−
1991 11 04 399 0.7+ 0.3+ 1998 09 18 704 0.8− 0.4−

1991 XG1 = 1989 UA10

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Gnädig
M 22.44244 (2000.0) P Q
n 0.08595244 ω 216.52876 +0.50743159 +0.70938222
a 5.0850735 Ω 89.16963 −0.62824294 +0.69310783
e 0.0694276 i 29.28960 −0.58976605 −0.12797813
P 11.47 H 11.1 G 0.15 U 4
Residuals in seconds of arc
1989 10 26 808 0.2− 0.2+ 1991 12 12 033 1.0− 0.2+ 1992 01 25 675 0.5+ 0.1+
1989 10 26 808 0.1+ 0.1− 1992 01 02 033 0.6+ 0.3+ 1996 03 27 675 0.3− 0.5+
1991 12 10 033 0.6− 0.0 1992 01 03 033 0.7+ 0.3− 1996 03 27 675 0.4+ 0.3−
1991 12 10 033 0.1+ 0.1− 1992 01 25 675 0.3− 0.1−

1992 DW7 = 1998 UP31

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 28.40063 (2000.0) P Q
n 0.25879390 ω 37.37270 −0.32997131 −0.94297297
a 2.4387467 Ω 71.93157 +0.85458290 −0.31811958
e 0.1015514 i 2.64237 +0.40100749 −0.09798936
P 3.81 H 14.9 G 0.15 U 5
Residuals in seconds of arc
1992 02 29 809 0.1− 0.1− 1998 11 09 327 0.7+ 0.3− 1998 12 14 704 0.7+ 0.6+
1992 03 03 809 0.1+ 0.3+ 1998 11 09 327 0.1− 0.2− 1998 12 25 327 0.2− 0.0
1992 03 07 809 0.2+ 0.1+ 1998 11 09 327 0.2− 0.3− 1998 12 25 327 0.2− 0.4−
1998 10 22 327 (0.2− 2.6+) 1998 12 08 699 0.2− 0.1− 1998 12 25 327 0.3+ 0.1+
1998 10 22 327 0.6+ 1.6+ 1998 12 08 699 0.4+ 0.1− 1998 12 26 691 0.4+ 0.1+
1998 10 22 327 0.3− 0.1+ 1998 12 08 699 0.1+ 0.0 1998 12 26 691 0.5+ 0.3+
1998 10 23 327 0.5− 0.1+ 1998 12 14 704 1.8− 0.6+ 1998 12 26 691 0.4+ 0.2−
1998 10 23 327 0.3− 0.0 1998 12 14 704 0.1+ 1.7−
1998 10 23 327 0.3− 0.1+ 1998 12 14 704 (0.4+ 3.1−)

1992 ET5 = 1998 FS94 = 1999 JQ79

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 263.92061 (2000.0) P Q
n 0.17365660 ω 234.34779 +0.99515351 +0.01186140
a 3.1818170 Ω 124.77816 +0.02140399 +0.94276775
e 0.1503042 i 6.82547 −0.09597586 +0.33323906
P 5.68 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1992 03 02 809 0.5+ 0.1+ 1998 03 24 704 (4.9− 0.6+) 1999 05 14 704 1.2+ 1.8−
1992 03 05 809 0.7− 1.2+ 1998 03 25 704 0.7+ 0.6− 1999 05 18 704 (2.1+ 2.0−)
1992 03 07 809 0.1+ 0.2− 1998 03 25 704 0.1+ 1.8+ 1999 05 18 704 0.8− 0.8+
1993 04 18 691 0.2+ 0.5− 1998 03 25 704 0.8− 1.4+ 1999 05 18 704 0.2− 1.1−
1997 01 14 566 0.7+ 0.7− 1998 03 25 704 (4.7− 0.3+) 1999 05 18 704 (4.9− 1.6+)
1997 01 14 566 0.7+ 0.5− 1999 05 13 704 0.4− 0.5+ 1999 06 14 704 0.8− 0.3+
1997 01 14 566 0.7− 0.7− 1999 05 13 704 1.0+ 0.2− 1999 06 14 704 0.9− 0.2−
1997 01 17 599 0.1− 0.4− 1999 05 13 704 0.7+ 1.5+ 1999 06 14 704 0.5+ 0.1−
1997 01 17 599 0.5− 0.0 1999 05 13 704 0.5− 0.1− 1999 06 14 704 0.1− 0.2−
1998 03 24 704 0.7− 0.0 1999 05 14 704 (3.1+ 0.4+) 1999 06 14 704 0.9− 1.5−
1998 03 24 704 1.6+ 1.7− 1999 05 14 704 0.2+ 0.4+
1998 03 24 704 0.4− 0.3+ 1999 05 14 704 0.0 0.2+

1992 EV5 = 1986 QX = 1999 FW23

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 346.42420 (2000.0) P Q
n 0.28284544 ω 101.32660 −0.63085742 +0.77035136
a 2.2984581 Ω 129.15692 −0.75030237 −0.57527743
e 0.0865385 i 6.85977 −0.19764933 −0.27498122
P 3.48 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1986 08 26 809 0.4− 0.2− 1992 03 05 809 0.3− 0.4+ 1999 03 20 704 0.6+ 0.5+
1986 08 26 809 0.1+ 0.0 1992 03 07 809 0.8+ 0.5+ 1999 03 20 704 0.1+ 0.9−
1986 08 26 809 0.4+ 0.0 1999 03 19 704 0.3− 0.0 1999 03 20 704 0.3− 0.1+
1986 08 28 809 (6.8− 19.0+) 1999 03 19 704 0.9− 0.9− 1999 03 20 704 0.0 0.9−
1986 08 28 809 (6.6− 19.1+) 1999 03 19 704 1.7− 1.0− 1999 03 20 699 0.5+ 1.9+
1986 08 28 809 (6.4− 19.0+) 1999 03 19 704 0.3− 1.6− 1999 03 20 699 1.5+ 1.6+
1992 03 02 809 0.5− 0.8− 1999 03 20 704 0.6+ 0.4− 1999 03 20 699 0.4+ 1.5+
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1992 EY8 = 1998 KL57

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 146.47579 (2000.0) P Q
n 0.18348528 ω 37.95218 −0.85758767 −0.50221514
a 3.0671516 Ω 111.55317 +0.43786654 −0.82610991
e 0.1103254 i 6.85496 +0.26984492 −0.25558243
P 5.37 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1992 03 02 809 0.4+ 0.1− 1998 05 22 704 0.8+ 0.6+ 1998 05 24 704 (2.4− 1.2−)
1992 03 05 809 0.2− 0.0 1998 05 22 704 0.4− 0.7+ 1999 06 15 691 0.1− 0.5+
1992 03 07 809 0.2− 0.3+ 1998 05 22 704 1.0+ 0.4+ 1999 06 15 691 0.1+ 0.0
1997 01 06 691 0.2− 0.1+ 1998 05 24 704 0.3+ 0.2− 1999 06 15 691 0.3+ 0.3+
1997 01 06 691 0.0 0.2+ 1998 05 24 704 1.4− 0.4− 1999 07 16 704 0.2− 0.2+
1997 01 06 691 0.2+ 0.1+ 1998 05 24 704 1.3+ 1.0− 1999 07 16 704 0.0 0.6−
1998 05 22 704 1.3− 0.8− 1998 05 24 704 0.4− 0.5+ 1999 07 16 704 0.3− 0.5+

1992 EG22 = 1974 VY2 = 1990 UQ14 = 1998 BJ13

Id. G. V. Williams (MPC 31231, unpublished), A. Doppler (MPC 34497), A. Mi-
lani (ibid.)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.22703 (2000.0) P Q
n 0.30839110 ω 225.53944 +0.78923691 +0.60756509
a 2.1697090 Ω 96.84343 −0.53480330 +0.75148505
e 0.1748747 i 5.15866 −0.30181208 +0.25716703
P 3.20 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1974 11 09 808 0.7− 0.7− 1999 05 10 704 0.8− 0.6− 1999 05 22 106 0.8+ 0.6−
1974 11 09 808 1.8+ 2.0− 1999 05 12 699 0.6+ 0.8+ 1999 06 05 739 1.7− 0.0
1990 10 21 385 1.4− 0.3− 1999 05 12 699 0.3+ 0.4+ 1999 06 05 739 0.7− 0.1−
1990 10 21 385 1.5+ 0.0 1999 05 12 699 0.5+ 0.8+ 1999 06 09 704 0.3− 0.6+
1992 03 01 809 0.5− 0.9+ 1999 05 13 704 0.6+ 0.2+ 1999 06 09 704 0.8− 0.0
1992 03 04 809 0.4− 0.0 1999 05 13 704 0.3+ 0.3+ 1999 06 09 704 0.4− 1.2+
1992 03 07 809 0.7+ 0.9− 1999 05 13 704 0.7+ 0.3+ 1999 06 09 704 0.6− 1.2+
1998 01 06 691 0.7− 0.1− 1999 05 13 704 0.6+ 0.2+ 1999 06 09 704 1.0− 0.1−
1998 01 06 691 0.7− 0.0 1999 05 14 704 0.4+ 0.8− 1999 06 11 703 1.5+ 0.1+
1998 01 06 691 0.5− 0.1− 1999 05 14 704 0.2+ 0.3− 1999 06 11 703 0.4+ 0.6+
1998 01 24 704 0.6+ 0.1− 1999 05 14 704 0.3− 0.8− 1999 06 11 703 0.2+ 0.1+
1998 01 24 704 0.2+ 0.2+ 1999 05 14 704 0.0 0.3− 1999 06 11 703 0.1− 0.1+
1998 01 24 704 0.2− 0.6− 1999 05 18 704 0.4+ 0.3− 1999 06 11 703 0.3− 0.4+
1998 01 24 704 0.1+ 0.5+ 1999 05 18 704 0.2+ 0.5− 1999 06 11 703 0.1− 0.5−
1998 01 24 704 0.2− 0.3− 1999 05 18 704 0.4+ 0.6− 1999 06 11 703 0.0 1.0+
1998 01 25 704 1.3− 1.7− 1999 05 18 704 0.5+ 0.9− 1999 06 11 703 0.0 0.7−
1998 01 25 704 0.7+ 0.2+ 1999 05 18 704 0.5+ 0.2+ 1999 06 15 704 0.8− 0.6−
1998 01 25 704 0.8+ 0.7+ 1999 05 19 704 0.1+ 0.2− 1999 06 15 704 1.4− 0.8−
1998 01 25 704 1.0+ 0.4− 1999 05 19 704 0.5− 0.1+ 1999 06 15 704 0.9− 0.3−
1998 01 25 704 (3.5+ 1.8+) 1999 05 19 704 0.5− 0.1+ 1999 06 15 704 0.0 1.0−
1999 05 10 704 0.7+ 1.1− 1999 05 19 704 0.5+ 0.2− 1999 06 15 704 0.6− 0.1−
1999 05 10 704 0.4+ 1.2− 1999 05 22 106 0.7− 0.4+
1999 05 10 704 0.1− 0.7− 1999 05 22 106 0.8+ 0.5+

1992 EZ29 = 1976 UQ9 = 1999 FT39

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 11.27812 (2000.0) P Q
n 0.28117229 ω 136.79461 −0.94415989 +0.32899958
a 2.3075673 Ω 62.42148 −0.30753969 −0.86043627
e 0.0313993 i 1.15888 −0.11824313 −0.38911271
P 3.51 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1976 10 22 381 0.0 0.0 1997 10 30 704 0.7− 0.7+ 1999 03 20 704 0.2+ 1.1−
1976 10 22 381 0.0 0.5+ 1999 02 18 699 0.7− 1.2+ 1999 03 20 704 1.3− 1.2−

1992 03 03 809 0.7− 0.4+ 1999 02 18 699 0.2+ 0.1+ 1999 03 23 704 0.5+ 0.8+
1992 03 07 809 0.4+ 0.2− 1999 02 18 699 0.5− 1.8+ 1999 03 23 704 0.3+ 0.3−
1997 10 30 704 (0.5− 2.8+) 1999 03 20 704 0.4+ 0.5− 1999 03 23 704 0.4+ 0.7+
1997 10 30 704 0.1+ 1.1− 1999 03 20 704 1.1− 1.1−
1997 10 30 704 0.8+ 0.7− 1999 03 20 704 1.7+ 1.0−

1992 KC = 1999 NR49

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 54.42157 (2000.0) P Q
n 0.29541447 ω 64.04988 −0.42739246 +0.90406590
a 2.2327917 Ω 180.64928 −0.85090026 −0.40253261
e 0.1294879 i 3.71219 −0.30545774 −0.14363966
P 3.34 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1992 05 02 809 0.9+ 0.8+ 1992 06 03 675 0.1+ 0.6− 1999 07 13 704 0.2− 0.4−
1992 05 02 809 0.9+ 0.2+ 1992 06 05 675 0.1+ 1.0− 1999 07 13 704 0.6− 0.2+
1992 05 02 809 0.1+ 0.9+ 1992 06 05 675 1.8− 0.1+ 1999 07 13 704 0.1+ 0.0
1992 05 24 372 0.9+ 1.4+ 1992 06 06 675 0.4+ 0.4− 1999 07 13 704 0.0 0.3−
1992 05 24 372 1.2+ 0.7− 1992 06 06 675 1.3+ 0.1− 1999 07 19 704 0.4+ 0.6+
1992 05 25 372 (2.7− 0.3−) 1992 06 26 675 0.2+ 1.5− 1999 07 19 704 0.1+ 0.2+
1992 05 25 372 1.7− 1.2+ 1992 06 28 675 0.8+ 0.1− 1999 07 19 704 0.2+ 0.2+
1992 05 26 372 (2.5+ 1.1+) 1999 05 21 704 0.3− 1.6− 1999 07 21 699 0.6− 0.3+
1992 05 28 372 0.7− 0.2− 1999 05 21 704 0.1+ 0.5+ 1999 07 21 699 0.1− 0.7+
1992 06 01 372 0.6− 0.7+ 1999 05 21 704 1.1+ 0.9− 1999 07 21 699 0.4− 1.1+
1992 06 01 372 1.5− 0.1− 1999 05 21 704 0.1− 2.0−
1992 06 03 675 0.3− 0.2− 1999 07 13 704 0.3+ 0.4+

1992 OJ1 = 1992 OU10 = 1999 NL
Id. G. V. Williams (d, MPC 26884; unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 50.47764 (2000.0) P Q
n 0.28605319 ω 305.50387 −0.02741333 +0.96667282
a 2.2812428 Ω 320.44602 −0.73774682 −0.19138846
e 0.1801279 i 23.56061 −0.67452067 +0.17004150
P 3.45 H 13.6 G 0.15 U 2
Residuals in seconds of arc
1992 07 26 809 (1.6+ 7.5−) 1992 08 07 809 0.4− 0.1+ 1999 07 08 120 0.3− 0.6−
1992 07 26 809 (1.5+ 7.4−) 1992 08 07 809 0.1+ 0.0 1999 07 08 120 0.4+ 0.1+
1992 07 26 809 (1.2+ 7.3−) 1992 08 07 809 0.9+ 0.2+ 1999 07 08 120 0.1+ 0.2−
1992 07 28 809 (0.6+ 4.6−) 1992 08 29 675 (0.9+ 2.9−) 1999 07 08 120 1.5+ 0.6−
1992 07 28 809 (1.5+ 5.9−) 1992 08 29 675 (2.1+ 5.0−) 1999 07 09 120 0.3− 0.4+
1992 07 28 809 (2.2+ 7.3−) 1992 09 01 675 1.1+ 0.5− 1999 07 09 120 0.6+ 0.2+
1992 07 30 809 0.5+ 0.0 1992 09 01 675 0.7+ 0.7− 1999 07 09 120 0.3+ 0.2−
1992 07 30 809 1.0+ 0.4− 1998 01 25 566 0.3+ 0.1+ 1999 07 12 120 0.2− 0.3−
1992 07 30 809 1.5+ 0.4− 1998 01 25 566 0.1+ 0.1+ 1999 07 12 120 0.4− 0.0
1992 08 03 809 1.2− 0.7+ 1998 01 25 566 0.1+ 0.3+ 1999 07 12 120 0.2+ 0.4−
1992 08 03 809 0.7− 0.6+ 1998 02 25 566 0.7− 0.4− 1999 07 16 120 0.1− 0.4−
1992 08 03 809 0.2− 0.6+ 1998 02 25 566 0.1− 0.5− 1999 07 16 120 1.6+ 0.1−
1992 08 04 809 (2.4− 3.1+) 1998 02 25 566 0.3− 0.4− 1999 07 16 120 0.0 0.0
1992 08 04 809 (1.9− 2.8+) 1999 07 08 120 0.5+ 0.5− 1999 07 18 120 0.4− 0.5+
1992 08 04 809 (1.2− 2.7+) 1999 07 08 120 0.9+ 0.1+ 1999 07 18 120 0.1− 0.2−
1992 08 05 809 1.5− 0.0 1999 07 08 120 0.1+ 0.7− 1999 07 23 704 0.6− 0.8+
1992 08 05 809 1.2− 0.1+ 1999 07 08 120 0.2+ 0.1− 1999 07 23 704 0.8− 0.5+
1992 08 05 809 1.1− 0.0 1999 07 08 120 0.5− 0.4− 1999 07 23 704 1.1− 0.6+

1992 PQ1 = 1999 NY8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 24.49848 (2000.0) P Q
n 0.28083861 ω 335.17561 +0.22538812 +0.97198091
a 2.3093948 Ω 307.78042 −0.87918196 +0.17339845
e 0.1587273 i 4.84344 −0.41980862 +0.15870128
P 3.51 H 15.6 G 0.15 U 6
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Residuals in seconds of arc
1992 07 26 809 0.0 0.1+ 1992 08 08 010 0.6+ 1.4+ 1999 07 13 704 0.2− 0.5+
1992 07 26 809 0.6− 0.2+ 1992 08 08 010 0.1− 0.4+ 1999 07 13 704 0.1− 0.0
1992 07 26 809 0.6− 0.2+ 1992 08 09 010 1.5− 0.4− 1999 07 13 704 0.3− 0.0
1992 07 30 809 0.9+ 1.4− 1992 08 09 010 1.1− 0.1+ 1999 07 16 704 0.1− 0.1+
1992 07 30 809 1.2+ 0.8− 1992 08 09 010 0.7− 0.7− 1999 07 16 704 0.6+ 0.2−
1992 07 30 809 1.1+ 0.9− 1999 07 13 704 0.1− 0.1+ 1999 07 16 704 0.1− 0.2−
1992 08 08 010 1.1+ 1.2+ 1999 07 13 704 0.1− 0.3+

1992 PD6 = 1978 WJ2 = 1999 LE17

Id. K. Ichikawa (MPC 22407), G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.99866 (2000.0) P Q
n 0.26670391 ω 238.84620 +0.75751390 +0.65004041
a 2.3902856 Ω 80.53747 −0.57626760 +0.70914529
e 0.0698109 i 3.49708 −0.30673823 +0.27305755
P 3.70 H 14.4 G 0.15 U 3
Residuals in seconds of arc
1978 11 29 675 0.4− 0.6+ 1999 05 10 704 0.2− 0.0 1999 05 19 704 0.4− 0.5+
1978 11 30 675 0.0 1.5+ 1999 05 10 704 0.0 0.9+ 1999 05 19 704 0.7+ 0.2+
1992 08 01 809 1.0− 0.9+ 1999 05 10 704 0.1− 0.4+ 1999 05 19 704 0.6+ 0.4+
1992 08 01 809 0.3− 1.2+ 1999 05 10 704 1.5− 1.0+ 1999 05 19 704 0.0 0.5+
1992 08 01 809 0.4− 1.5+ 1999 05 13 704 0.1+ 0.8+ 1999 06 09 704 0.0 1.6−
1992 08 03 809 0.6− 0.6+ 1999 05 13 704 0.4+ 0.6+ 1999 06 09 704 0.1− 0.9−
1992 08 03 809 0.2− 0.5+ 1999 05 13 704 0.7− 0.7+ 1999 06 09 704 0.3− 1.0−
1992 08 03 809 0.0 0.3+ 1999 05 13 704 0.1− 0.6+ 1999 06 09 704 0.5+ 0.7−
1992 08 04 809 0.5+ 1.5− 1999 05 13 704 0.2+ 1.0+ 1999 06 09 704 0.5+ 0.5−
1992 08 04 809 0.6+ 1.3− 1999 05 18 704 0.2− 0.8+ 1999 06 15 704 0.5+ 0.7−
1992 08 04 809 1.0+ 1.5− 1999 05 18 704 0.3− 0.7+ 1999 06 15 704 0.4+ 0.8−
1995 04 23 691 0.4+ 0.2− 1999 05 18 704 0.2− 0.3+ 1999 06 15 704 0.8+ 1.1−
1995 04 23 691 0.0 0.1+ 1999 05 18 704 0.1+ 0.9+ 1999 06 15 704 0.3+ 0.8−
1995 04 23 691 0.6− 0.6− 1999 05 18 704 0.4− 0.4+ 1999 06 15 704 0.2+ 0.7−
1999 05 10 704 0.2− 0.2+ 1999 05 19 704 0.7− 0.2−
1992 RC1 = 1999 NT24

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 334.78284 (2000.0) P Q
n 0.27252818 ω 348.11165 +0.96709066 +0.25442374
a 2.3561075 Ω 357.14646 −0.22992877 +0.87047231
e 0.2240373 i 2.36257 −0.10894224 +0.42136270
P 3.62 H 15.4 G 0.15 U 5
Residuals in seconds of arc
1992 09 04 033 0.5− 0.6− 1992 09 26 033 0.4+ 0.4+ 1999 07 14 704 0.4− 0.3−
1992 09 06 033 1.1− 0.8− 1992 09 27 033 0.0 0.2− 1999 07 16 704 0.4− 0.1+
1992 09 07 033 1.3+ 0.0 1992 09 28 033 0.2+ 0.4− 1999 07 16 704 0.8+ 0.1−
1992 09 07 033 0.9+ 1.0+ 1999 07 14 704 0.0 0.3+ 1999 07 16 704 0.5− 0.3+
1992 09 24 033 0.7− 0.4+ 1999 07 14 704 0.0 0.2+ 1999 07 16 704 0.1+ 0.3+
1992 09 24 033 0.5− 0.2+ 1999 07 14 704 0.5+ 0.5− 1999 07 16 704 0.0 0.2−
1992 RR5 = 1994 CT1 = 1999 NO20

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 168.23661 (2000.0) P Q
n 0.25649725 ω 39.16214 −0.61145277 −0.78811807
a 2.4532826 Ω 88.64696 +0.70706995 −0.58429315
e 0.1793451 i 4.05408 +0.35521485 −0.19357539
P 3.84 H 14.1 G 0.15 U 3
Residuals in seconds of arc
1992 09 02 809 (2.2+ 1.6−) 1998 02 27 566 0.6− 1.9− 1998 05 14 704 1.1+ 0.6+
1992 09 02 809 0.5+ 1.9− 1998 03 24 704 0.2+ 0.2+ 1998 05 14 704 (2.2− 1.6−)
1992 09 02 809 (0.1+ 2.5−) 1998 03 24 704 0.3− 0.7+ 1999 06 11 703 0.9− 0.6−
1992 09 03 809 (0.6+ 2.7−) 1998 03 24 704 0.4+ 0.1+ 1999 06 11 703 0.3+ 0.4−
1992 09 22 809 0.6+ 0.8− 1998 03 24 704 0.5− 0.3− 1999 06 11 703 0.1+ 0.1−

1992 09 22 809 0.9+ 0.8+ 1998 03 24 704 1.3− 1.1+ 1999 06 11 703 1.6− 1.1+
1992 09 22 809 0.0 0.1+ 1998 04 04 699 0.1+ 1.1+ 1999 07 14 704 0.1+ 0.3+
1992 09 23 809 0.2− 1.4− 1998 04 04 699 0.5+ 1.1+ 1999 07 14 704 0.1+ 0.3+
1992 09 23 809 0.3− 1.4− 1998 04 04 699 0.4+ 0.8+ 1999 07 14 704 0.1+ 0.4−
1992 09 23 809 0.5+ 1.7− 1998 04 19 704 1.7+ 0.2− 1999 07 16 704 0.1− 0.1+
1994 02 08 400 (0.4− 2.6+) 1998 04 19 704 0.7+ 0.2− 1999 07 16 704 0.6− 0.9+
1994 02 08 400 0.9+ 0.1+ 1998 04 19 704 0.9+ 0.0 1999 07 16 704 0.2+ 0.4+
1994 02 11 400 0.6− 0.8− 1998 04 19 704 1.3+ 0.2− 1999 07 16 704 0.6+ 0.3+
1994 02 11 400 (3.0+ 0.9−) 1998 04 19 704 0.4− 0.2− 1999 07 16 704 0.0 0.1−
1998 02 27 566 1.7− 1.1− 1998 04 29 566 0.7− 0.2− 1999 07 22 704 0.8+ 1.7−
1998 02 27 566 0.3− 1.6− 1998 04 29 566 0.5− 0.6− 1999 07 22 704 (2.5+ 0.8−)
1998 02 27 566 1.3− 1.2− 1998 04 29 566 0.7− 0.4− 1999 07 22 704 1.8+ 1.9−
1998 02 27 566 0.3− 1.7− 1998 05 14 704 0.5− 0.4+
1998 02 27 566 1.4− 1.3− 1998 05 14 704 0.5+ 0.1+

1992 SL1 = 1989 QE1 = 1999 FR7

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 198.02124 (2000.0) P Q
n 0.36644285 ω 19.48261 +0.91376426 −0.40526703
a 1.9340389 Ω 4.71939 +0.31227328 +0.65635158
e 0.0780395 i 20.02169 +0.25984663 +0.63636564
P 2.69 H 14.4 G 0.15 U 3
Residuals in seconds of arc
1989 08 26 413 0.1− 0.4− 1999 03 19 699 0.2+ 1.4+ 1999 04 06 704 1.3− 0.7−
1989 08 26 413 0.6+ 0.4− 1999 03 20 704 0.9− 0.2− 1999 04 06 704 1.4− 0.4−
1989 08 26 413 0.3+ 0.4− 1999 03 20 704 0.2− 1.0− 1999 04 06 704 0.5+ 1.2−
1992 09 24 675 (2.0− 2.9−) 1999 03 20 704 0.4− 0.8− 1999 04 07 699 0.4+ 0.1−
1992 09 24 675 0.5− 1.1− 1999 03 20 704 0.0 0.2− 1999 04 07 699 1.1+ 0.7+
1992 09 26 675 0.3+ 0.8− 1999 03 20 704 0.3− 0.3− 1999 04 07 699 0.5+ 0.0
1992 09 30 675 0.4+ 0.6+ 1999 03 23 704 0.2+ 0.2+ 1999 05 07 704 0.2+ 1.3+
1992 09 30 675 0.7+ 0.3− 1999 03 23 704 0.1+ 0.3+ 1999 05 07 704 0.2− 1.6−
1999 02 23 699 0.2+ 0.1− 1999 03 23 704 0.3+ 0.2− 1999 05 07 704 0.1+ 0.7−
1999 02 23 699 0.1− 0.1− 1999 03 23 704 0.7+ 0.6− 1999 05 07 704 0.5+ 0.1+
1999 02 23 699 0.0 0.1+ 1999 03 23 704 0.3+ 0.1− 1999 05 07 704 0.4+ 1.1+
1999 03 19 699 0.1− 0.2− 1999 04 06 704 1.2− 0.2+
1999 03 19 699 0.1+ 0.9+ 1999 04 06 704 1.6− 0.3−

1992 UN = 1998 XR75

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 85.86619 (2000.0) P Q
n 0.17945582 ω 224.10682 +0.88222296 −0.47079526
a 3.1128941 Ω 163.97620 +0.43765549 +0.81539620
e 0.1543882 i 1.21891 +0.17360970 +0.33686921
P 5.49 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1992 10 19 399 0.7+ 0.6+ 1997 12 03 910 0.3+ 0.5− 1998 12 16 704 0.3− 0.9+
1992 10 19 399 (2.9− 0.1+) 1997 12 03 910 0.3− 0.9− 1998 12 16 704 0.3+ 0.7+
1992 10 22 399 0.4+ 0.2− 1998 12 15 704 1.0− 0.2− 1998 12 22 704 0.2+ 0.1−
1992 10 22 399 1.7− 0.3+ 1998 12 15 704 0.7− 0.3− 1998 12 22 704 0.7+ 0.3−
1992 11 16 399 (3.8− 1.3−) 1998 12 15 704 0.1− 0.6+ 1998 12 22 704 (0.4− 3.0−)
1992 11 16 399 (2.8− 0.0 ) 1998 12 15 704 0.2+ 0.0 1998 12 22 704 1.3+ 0.7−
1992 11 18 399 0.2+ 0.2+ 1998 12 15 704 0.6+ 1.1− 1998 12 22 704 1.2− 0.0
1992 11 18 399 0.1− 0.4+ 1998 12 16 704 0.3+ 0.3−
1997 12 03 910 0.6+ 0.3− 1998 12 16 704 0.3− 0.1−
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1992 WR = 1978 WQ1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 303.68823 (2000.0) P Q
n 0.28055572 ω 33.45839 +0.01159964 −0.99658404
a 2.3109469 Ω 56.00466 +0.89443441 −0.02621729
e 0.1360736 i 5.65985 +0.44704870 +0.07831287
P 3.51 H 14.5 G 0.15 U 5
Residuals in seconds of arc
1978 11 29 675 0.1− 0.1+ 1992 11 16 400 0.1+ 1.4+ 1992 11 27 400 0.5+ 1.2−
1978 11 30 675 0.0 0.3+ 1992 11 16 400 0.1− 0.8− 1992 11 27 400 (5.7+ 0.8−)
1992 10 25 675 0.0 0.1− 1992 11 17 400 0.9+ 1.3+
1992 10 25 675 0.3− 0.1− 1992 11 17 400 0.9− 0.9−

1992 WJ1 = 1999 GQ43

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 224.75085 (2000.0) P Q
n 0.22353003 ω 293.87216 +0.96895209 −0.09030009
a 2.6889257 Ω 71.96744 +0.18912009 +0.87033633
e 0.2071338 i 14.00808 −0.15926534 +0.48410801
P 4.41 H 13.1 G 0.15 U 3
Residuals in seconds of arc
1992 11 17 400 1.2+ 1.1− 1992 12 15 399 0.9+ 0.6+ 1999 04 12 704 0.8+ 0.8−
1992 11 17 400 0.0 0.3+ 1992 12 15 399 1.0− 0.2− 1999 04 12 704 0.1− 0.9+
1992 11 18 400 1.5− 0.0 1992 12 17 399 0.8+ 0.1− 1999 04 12 704 0.3− 0.4−
1992 11 18 400 0.4+ 0.0 1992 12 17 399 1.3+ 0.2+ 1999 04 12 704 (2.3− 2.7−)
1992 11 21 399 (2.5− 0.5+) 1995 04 27 691 0.6+ 0.1− 1999 04 16 704 (2.4+ 2.1−)
1992 11 21 399 1.3− 0.2− 1995 04 27 691 0.7+ 0.1+ 1999 04 16 704 1.1− 0.6+
1992 11 27 399 (1.4− 2.8+) 1995 04 27 691 0.6+ 0.3+ 1999 04 16 704 0.6+ 1.2−
1992 11 27 399 1.7− 1.5+ 1995 06 03 691 0.0 0.2+ 1999 04 16 704 0.2− 0.3+
1992 11 28 675 0.0 0.4− 1995 06 03 691 0.3− 0.3+
1992 11 28 675 0.7+ 0.3+ 1995 06 03 691 0.8− 0.8+

1992 WG2 = 1982 DE6 = 1999 NL9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 246.23132 (2000.0) P Q
n 0.25565298 ω 172.41158 +0.06366239 −0.99780532
a 2.4586808 Ω 273.93711 +0.91465939 +0.06563724
e 0.1533165 i 1.04596 +0.39918079 +0.00873526
P 3.86 H 14.1 G 0.15 U 1
Residuals in seconds of arc
1982 02 27 010 1.6+ 0.6+ 1996 12 30 327 0.6+ 0.4+ 1998 05 22 704 1.8− 1.2+
1992 11 18 399 1.9− 0.1+ 1996 12 30 327 0.4+ 0.1+ 1998 05 22 699 0.6+ 0.1−
1992 11 18 399 0.9− 0.5+ 1998 04 22 704 0.7− 0.2− 1998 05 22 699 1.0+ 0.1+
1992 11 21 399 0.9− 0.4+ 1998 04 22 704 0.0 0.4+ 1998 05 22 699 (2.4+ 0.0 )
1992 11 21 399 1.4− 0.3+ 1998 04 22 704 0.3+ 0.6− 1999 07 13 704 0.6− 0.2−
1992 11 25 675 0.9+ 0.7− 1998 04 22 704 0.7+ 0.4− 1999 07 13 704 0.4+ 0.1+
1992 11 25 675 0.5+ 0.7− 1998 05 01 704 0.2+ 0.2− 1999 07 13 704 0.1− 0.1+
1992 11 27 399 0.7− 0.9+ 1998 05 01 704 0.3− 0.0 1999 07 13 704 0.1+ 0.2−
1992 11 27 399 0.3− 0.4− 1998 05 01 704 0.1+ 0.3− 1999 07 13 704 0.3− 0.2+
1992 11 28 675 0.9+ 0.5− 1998 05 01 704 0.2− 0.2− 1999 07 16 704 0.0 0.1+
1992 11 28 675 0.9+ 0.3− 1998 05 01 704 0.5− 0.3+ 1999 07 16 704 0.1− 0.2+
1996 11 20 327 0.1+ 1.0+ 1998 05 22 704 1.5+ 1.6+ 1999 07 16 704 0.1+ 0.3−
1996 11 20 327 0.1− 0.5+ 1998 05 22 704 1.8− 0.8− 1999 07 20 699 0.5+ 0.4+
1996 11 20 327 0.3+ 0.4+ 1998 05 22 704 0.7+ 1.1+ 1999 07 20 699 0.3+ 1.6+
1996 12 30 327 0.8+ 0.3+ 1998 05 22 704 1.5− 0.9+ 1999 07 20 699 1.1+ 1.3+

1993 BX2 = 1987 SN16

Id. A. Gnädig

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 194.59527 (2000.0) P Q
n 0.23373239 ω 175.98988 −0.73734938 −0.66194405
a 2.6100978 Ω 321.42896 +0.61360456 −0.57292787
e 0.1788918 i 12.47743 +0.28249838 −0.48330501
P 4.22 H 12.6 G 0.15 U 2
Residuals in seconds of arc
1982 07 20 413 0.1+ 0.1+ 1993 01 23 400 (2.2+ 0.4+) 1995 12 03 327 0.4+ 0.7+
1982 07 20 413 0.3− 0.3+ 1993 01 24 400 1.1+ 0.6− 1995 12 03 327 0.4− 0.1+
1987 09 25 095 0.5+ 0.7− 1993 01 24 400 0.5+ 0.1+ 1995 12 03 327 0.6− 0.5+
1987 09 26 095 0.3− 0.1− 1993 01 30 885 0.0 0.9+ 1999 07 16 704 0.1− 0.6+
1993 01 21 385 0.4− 0.3− 1993 01 30 885 1.5− 1.0− 1999 07 16 704 0.0 0.2−
1993 01 21 385 0.0 0.3+ 1993 02 14 385 0.6+ 0.7+ 1999 07 16 704 0.1− 0.5−
1993 01 23 400 (1.6− 2.7−) 1993 02 14 385 0.1+ 0.5+

1993 FV5 = 1978 RX8 = 1994 NF12 = 1998 EU18 = 1999 JX108

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.02533 (2000.0) P Q
n 0.17913297 ω 169.13162 +0.46394917 +0.88515334
a 3.1166332 Ω 128.50083 −0.81611939 +0.44263282
e 0.1556320 i 2.59423 −0.34452911 +0.14345648
P 5.50 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1978 09 02 809 0.5+ 1.1+ 1994 07 09 809 0.7− 0.1+ 1999 05 13 704 0.4+ 0.0
1978 09 02 809 0.0 0.9+ 1994 07 09 809 0.1− 0.3− 1999 05 13 704 (2.4+ 1.7+)
1978 09 02 809 0.3+ 0.6− 1998 03 03 809 (0.3+ 3.2+) 1999 05 13 704 1.3+ 0.5+
1978 09 02 809 0.3− 0.9− 1998 03 03 809 0.1+ 1.5+ 1999 05 13 704 (3.0− 0.5+)
1993 03 17 809 2.0− 1.2+ 1998 03 03 809 1.3+ 2.0+ 1999 05 18 704 0.4+ 0.2+
1993 03 18 809 0.1− 0.3+ 1998 03 04 809 (1.6+ 3.4+) 1999 05 18 704 0.5− 0.3−
1993 03 23 809 0.5+ 0.5− 1998 03 04 809 (0.8+ 3.5+) 1999 05 18 704 0.3+ 0.1−
1993 03 23 691 0.6− 0.9− 1998 03 04 809 (1.1+ 2.4+) 1999 05 18 704 (0.9− 2.1+)
1993 03 23 691 0.3− 1.5− 1999 05 10 704 1.5+ 1.3+ 1999 05 18 704 1.2− 0.3−
1993 03 23 691 0.2− 1.2− 1999 05 10 704 1.4− 0.3− 1999 06 04 703 0.2− 0.2−
1994 07 08 809 0.2− 0.4+ 1999 05 10 704 1.3+ 1.9+ 1999 06 04 703 0.3− 0.6−
1994 07 08 809 0.3+ 0.2+ 1999 05 10 704 1.7+ 0.4− 1999 06 04 703 1.0+ 0.4+
1994 07 08 809 0.5+ 0.1+ 1999 05 10 704 (3.1− 0.6+) 1999 06 04 703 0.8− 0.3−
1994 07 09 809 1.0− 0.4+ 1999 05 13 704 1.5− 1.6−

1993 FA19 = 1999 LB
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 345.01181 (2000.0) P Q
n 0.17522180 ω 136.47215 −0.00488567 +0.99708099
a 3.1628406 Ω 133.09064 −0.94368265 +0.02060983
e 0.1386780 i 5.98898 −0.33081595 −0.07351687
P 5.63 H 14.8 G 0.15 U 7
Residuals in seconds of arc
1993 03 17 809 0.4− 0.6− 1999 06 04 703 1.1+ 1.3− 1999 06 05 703 0.2+ 0.2+
1993 03 18 809 0.3+ 1.1+ 1999 06 04 703 0.4− 0.4+ 1999 06 05 703 0.5+ 0.5−
1993 03 23 809 0.2+ 0.6− 1999 06 04 703 0.2− 1.3+ 1999 06 05 703 0.3− 0.6−
1999 06 04 703 0.6− 0.2+ 1999 06 05 703 0.2− 0.4+

1993 FL25 = 1999 JX93

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 78.16650 (2000.0) P Q
n 0.17533665 ω 307.13499 −0.79461702 −0.60347107
a 3.1614592 Ω 196.09513 +0.60469468 −0.77696369
e 0.2415792 i 13.85360 +0.05411229 −0.17930446
P 5.62 H 13.8 G 0.15 U 4
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Residuals in seconds of arc
1993 03 21 809 0.3− 0.1− 1999 05 12 704 0.5+ 0.0 1999 06 08 703 0.7− 1.6+
1993 03 21 809 0.2− 0.7+ 1999 05 12 704 0.3+ 0.9− 1999 06 08 703 1.4+ 1.2+
1993 03 22 809 0.6+ 0.0 1999 05 12 704 1.3− 0.3+ 1999 06 14 704 0.4+ 0.6−
1993 03 26 809 0.2+ 1.2+ 1999 05 12 704 0.3+ 1.5+ 1999 06 14 704 0.1− 0.8+
1993 04 21 413 0.0 0.0 1999 05 17 704 0.9− 0.5− 1999 06 14 704 0.4+ 1.3−
1996 10 19 910 0.2− 0.8+ 1999 05 17 704 1.2+ 0.0 1999 06 14 704 (0.8+ 2.2−)
1996 10 19 910 0.1− 0.9+ 1999 05 17 704 0.1+ 0.4+ 1999 06 14 704 1.1− 0.1−
1996 10 19 910 0.2− 0.9+ 1999 06 08 703 0.2− 0.9−
1999 05 12 704 0.2− 0.5+ 1999 06 08 703 0.0 1.5−

1993 FB40 = 1990 TU7 = 1997 AV24 = 1998 FY44 = 1999 LF28

Id. A. Doppler, G. V. Williams; 1998 HY8 = 1997 AV24 (MPC 32687) is invalid
and 1998 HY8 = 1983 YF (ibid.) is therefore unsupported

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 289.30768 (2000.0) P Q
n 0.19217627 ω 268.08092 +0.98910960 +0.14421023
a 2.9739674 Ω 83.62668 −0.12050976 +0.90828558
e 0.1632019 i 1.69645 −0.08449617 +0.39270944
P 5.13 H 13.2 G 0.15 U 1
Residuals in seconds of arc
1990 10 13 033 0.3+ 0.1− 1997 01 02 327 0.8+ 0.3+ 1998 03 22 704 (2.8− 0.9−)
1990 10 13 033 0.6+ 0.5− 1997 01 02 327 1.2− 0.1+ 1999 06 14 704 0.3+ 0.5+
1990 10 14 033 0.2+ 0.3− 1997 01 02 327 0.4+ 0.6+ 1999 06 14 704 1.1− 1.7−
1992 02 01 691 0.7− 0.2− 1998 03 20 704 1.4+ 1.6− 1999 06 14 704 0.4− 0.3−
1992 02 01 691 0.8− 0.4− 1998 03 20 704 1.4+ 1.2+ 1999 06 14 704 0.2+ 0.4+
1992 02 01 691 0.7− 0.4− 1998 03 20 704 (2.1+ 0.4+) 1999 06 14 704 1.2+ 0.0
1993 03 19 809 0.4+ 1.2+ 1998 03 20 704 1.2− 0.6− 1999 06 15 704 0.7+ 0.1+
1993 03 20 809 0.8+ 0.6+ 1998 03 20 704 1.1− 1.8− 1999 06 15 704 0.8− 0.0
1993 03 24 809 0.9+ 0.3+ 1998 03 22 704 0.8− 1.0+ 1999 06 15 704 1.4− 0.4+
1993 04 29 691 0.4− 0.0 1998 03 22 704 0.0 0.2+ 1999 06 15 704 (1.0− 2.4+)
1993 04 29 691 0.6− 0.4− 1998 03 22 704 0.6+ 1.0−
1993 04 29 691 0.6− 0.9− 1998 03 22 704 1.2+ 0.4+

1993 FR46 = 1998 FC26 = 1999 JF122 = 1999 LJ23

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 315.62151 (2000.0) P Q
n 0.18914452 ω 147.26894 +0.69240236 +0.72145853
a 3.0056624 Ω 166.54458 −0.66979847 +0.64723667
e 0.0557492 i 2.15497 −0.26823307 +0.24613466
P 5.21 H 14.0 G 0.15 U 6
Residuals in seconds of arc
1993 03 19 809 0.2− 0.5+ 1998 03 26 704 (1.9− 2.3−) 1999 05 18 704 1.8+ 0.8−
1993 03 20 809 0.4− 0.7+ 1998 03 26 704 0.3− 0.8+ 1999 05 18 704 0.1− 0.9+
1993 03 24 809 0.4+ 1.7− 1998 03 26 704 0.8− 0.0 1999 05 19 704 0.8+ 0.5+
1998 03 20 704 0.3+ 0.1+ 1998 03 29 704 1.2+ 1.5+ 1999 05 19 704 1.3+ 1.1+
1998 03 20 704 0.8+ 0.1− 1998 03 29 704 0.2− 1.0− 1999 05 19 704 (2.5− 0.2−)
1998 03 20 704 (0.1+ 2.6−) 1998 03 29 704 (2.3+ 0.5+) 1999 05 19 704 1.0− 1.1−
1998 03 20 704 (2.8+ 1.2−) 1998 03 29 704 0.0 0.4+ 1999 06 09 704 0.5− 0.8−
1998 03 22 704 1.0+ 1.8− 1998 03 29 704 0.3+ 0.2− 1999 06 09 704 0.8− 0.3−
1998 03 22 704 0.0 1.0+ 1999 05 13 704 0.7+ 0.0 1999 06 09 704 0.3− 0.3−
1998 03 22 704 0.3+ 0.1+ 1999 05 13 704 0.8+ 0.2+ 1999 06 09 704 0.8+ 1.0−
1998 03 22 704 0.7− 1.4+ 1999 05 13 704 1.6− 1.3− 1999 06 15 704 0.4− 0.8+
1998 03 22 704 0.9− 1.5− 1999 05 13 704 0.6+ 1.1+ 1999 06 15 704 0.3− 0.5+
1998 03 25 566 0.3− 0.2− 1999 05 13 704 0.2+ 0.1+ 1999 06 15 704 0.7− 0.0
1998 03 25 566 0.2− 0.1− 1999 05 18 704 1.1− 1.9+ 1999 06 15 704 1.0− 1.9−
1998 03 25 566 0.1− 0.2− 1999 05 18 704 1.1+ 0.6+

1993 FG51 = 1999 JE56

Id. A. Doppler

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 310.44005 (2000.0) P Q
n 0.18304497 ω 123.91525 +0.74858625 +0.66269857
a 3.0720682 Ω 194.61679 −0.63267939 +0.70438421
e 0.1707014 i 4.81791 −0.19833156 +0.25430984
P 5.38 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1993 03 19 809 0.3− 0.4+ 1999 05 12 699 0.7+ 1.1+ 1999 05 18 704 0.2− 0.4−
1993 03 20 809 0.7+ 0.6+ 1999 05 12 699 1.3+ 0.5+ 1999 06 05 703 0.5+ 0.6−
1993 03 24 809 0.7+ 0.7+ 1999 05 13 704 0.5+ 0.1− 1999 06 05 703 0.1− 0.3+
1993 03 26 691 0.3− 0.6− 1999 05 13 704 (0.2+ 2.1−) 1999 06 05 703 0.9+ 0.3+
1993 03 26 691 0.1− 0.6− 1999 05 13 704 0.2− 1.1− 1999 06 05 703 0.5+ 0.9+
1993 03 26 691 0.8− 0.5− 1999 05 13 704 0.3+ 0.9− 1999 06 14 704 0.2− 0.7−
1993 04 17 413 (4.7+ 0.4+) 1999 05 13 704 1.3− 0.0 1999 06 14 704 0.8− 0.7−
1999 05 10 704 0.8− 0.1+ 1999 05 18 704 0.4+ 0.4+ 1999 06 14 704 0.2+ 0.8−
1999 05 10 704 1.2− 1.6− 1999 05 18 704 1.5− 0.4− 1999 06 14 704 0.0 1.8+
1999 05 10 704 0.0 1.3+ 1999 05 18 704 1.1+ 1.2+ 1999 06 14 704 0.3− 0.1−
1999 05 10 704 (2.3− 1.3+) 1999 05 18 704 0.2+ 0.7−

1993 PP7 = 1999 JG115

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 334.68281 (2000.0) P Q
n 0.30949665 ω 352.60012 +0.59299363 +0.80497672
a 2.1645390 Ω 313.76726 −0.73738989 +0.53328508
e 0.1768700 i 1.52845 −0.32344196 +0.26003750
P 3.18 H 15.8 G 0.15 U 5
Residuals in seconds of arc
1990 09 16 675 0.9− 0.5+ 1993 09 18 010 (7.0− 0.5−) 1999 05 18 704 1.2− 0.4+
1990 09 16 675 0.5+ 0.4+ 1999 05 09 699 0.5+ 0.0 1999 05 18 699 1.0+ 0.7+
1993 08 13 675 0.6− 0.8+ 1999 05 09 699 0.2− 0.3+ 1999 05 18 699 0.9+ 0.0
1993 08 13 675 1.2− 1.1+ 1999 05 09 699 0.6+ 0.6− 1999 06 09 704 0.8+ 0.6−
1993 08 15 010 0.9+ 1.0− 1999 05 13 704 1.7− 0.3− 1999 06 09 704 0.3+ 0.1−
1993 08 15 010 0.5+ 0.9− 1999 05 13 704 0.1+ 0.8+ 1999 06 09 704 0.1− 1.2−
1993 08 15 010 1.1+ 0.3− 1999 05 13 704 0.3+ 0.3+ 1999 06 09 704 0.0 1.2−
1993 08 17 010 0.6− 0.0 1999 05 13 704 0.4− 0.3+ 1999 06 15 704 0.1− 0.0
1993 08 17 010 (3.0− 2.9−) 1999 05 13 704 1.3+ 1.0− 1999 06 15 704 0.1+ 0.1−
1993 08 19 010 (1.1− 2.8−) 1999 05 18 704 0.2− 0.0 1999 06 15 704 0.2− 0.2−
1993 08 19 010 (2.5− 3.3−) 1999 05 18 704 0.7− 1.0+ 1999 06 15 704 0.3− 0.0
1993 08 19 010 (2.0− 3.5−) 1999 05 18 704 0.6− 0.5+ 1999 06 15 704 0.6− 0.7+
1993 09 18 010 (5.7− 0.1−) 1999 05 18 704 0.3− 0.1−
1993 09 18 010 (7.1− 0.7−) 1999 05 18 699 0.4+ 1.0+

1993 QZ8 = 1999 LT6

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 186.89321 (2000.0) P Q
n 0.28315806 ω 340.50839 +0.30126777 −0.95284425
a 2.2967661 Ω 91.94454 +0.87961948 +0.26297008
e 0.1806765 i 2.08770 +0.36811317 +0.15144164
P 3.48 H 15.9 G 0.15 U 6
Residuals in seconds of arc
1993 08 15 809 0.3− 0.8− 1993 08 24 809 0.8− 0.8+ 1999 06 12 691 0.7+ 0.3+
1993 08 15 809 0.5− 0.5+ 1993 08 24 809 0.3− 0.7+ 1999 06 12 691 0.1− 0.2−
1993 08 15 809 0.3+ 0.2+ 1993 08 24 809 0.4− 0.7+ 1999 06 14 691 0.1+ 0.4+
1993 08 20 809 1.3+ 0.6− 1999 06 07 691 0.1− 0.1− 1999 06 14 691 0.5− 0.1−
1993 08 20 809 0.1+ 0.4− 1999 06 07 691 0.2+ 0.3− 1999 06 14 691 0.2− 0.0
1993 08 20 809 0.6+ 1.1− 1999 06 07 691 0.1− 0.1−

1993 RJ3 = 1999 JA56

Id. A. Doppler
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 261.55445 (2000.0) P Q
n 0.29172871 ω 127.76474 +0.97857877 −0.17976950
a 2.2515587 Ω 242.79418 +0.13476770 +0.92778834
e 0.1587808 i 6.47747 +0.15563178 +0.32694299
P 3.38 H 15.1 G 0.15 U 5
Residuals in seconds of arc
1993 09 14 098 0.2− 0.9− 1999 05 10 704 (2.8+ 0.6+) 1999 05 18 704 (3.8− 0.9−)
1993 09 14 098 0.5+ 0.4+ 1999 05 10 704 0.9+ 0.6+ 1999 05 18 704 (3.6− 1.8−)
1993 09 15 098 1.6− 1.3+ 1999 05 13 704 1.0+ 1.1+ 1999 05 18 704 1.6− 1.7−
1993 09 18 675 1.0+ 0.9+ 1999 05 13 704 1.0− 0.3− 1999 06 15 704 0.2− 0.5−
1993 09 22 675 0.1− 0.8− 1999 05 13 704 0.6− 1.6− 1999 06 15 704 0.6+ 0.9+
1993 09 22 675 0.4+ 0.9− 1999 05 18 704 0.5+ 0.2+ 1999 06 15 704 0.0 1.2−
1999 05 10 704 1.3+ 0.6+ 1999 05 18 704 0.9− 1.1+ 1999 06 15 704 0.1+ 0.7+

1993 RJ7 = 1999 JJ21

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 140.56173 (2000.0) P Q
n 0.26607709 ω 110.83164 −0.01244328 −0.99983366
a 2.3940381 Ω 339.86749 +0.90240634 −0.00548464
e 0.1354364 i 2.22027 +0.43070635 −0.01739429
P 3.70 H 14.6 G 0.15 U 6
Residuals in seconds of arc
1993 09 15 809 1.8+ 0.4+ 1993 09 22 675 0.5− 0.4− 1999 05 13 704 0.9− 1.1+
1993 09 15 809 0.3+ 0.7− 1993 09 22 675 1.7− 0.6+ 1999 05 18 704 (2.2− 1.9−)
1993 09 15 809 0.4− 0.1+ 1993 09 24 809 (0.1+ 3.6+) 1999 05 18 704 0.1− 1.5+
1993 09 17 809 0.8+ 0.9− 1993 09 24 809 (0.2+ 2.7+) 1999 05 18 704 (2.2+ 0.5+)
1993 09 17 809 0.2− 0.2− 1993 09 24 809 0.4+ 1.0+ 1999 05 18 704 (2.1+ 1.5+)
1993 09 17 809 1.3− 0.1− 1999 05 10 704 1.0− 0.7− 1999 05 18 704 (2.3− 3.0+)
1993 09 18 809 (2.5+ 0.8+) 1999 05 10 704 0.6− 0.5+ 1999 05 19 704 1.2+ 0.9−
1993 09 18 809 1.3+ 0.3+ 1999 05 10 704 0.0 0.4− 1999 05 19 704 1.0+ 0.4+
1993 09 18 809 1.2+ 0.7+ 1999 05 10 704 0.6+ 1.2− 1999 05 19 704 0.5+ 1.6+
1993 09 18 675 1.7− 1.0− 1999 05 13 704 0.4+ 1.3− 1999 05 19 704 1.9− 1.5−
1993 09 18 675 (2.3− 0.7−) 1999 05 13 704 0.9+ 1.1+ 1999 05 19 704 0.1− 0.2−

1993 RU7 = 1999 GD34

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 99.71588 (2000.0) P Q
n 0.25851140 ω 168.70915 −0.32941694 −0.94388000
a 2.4405231 Ω 300.52028 +0.86409004 −0.29113871
e 0.0732936 i 1.59512 +0.38056915 −0.15597692
P 3.81 H 14.2 G 0.15 U 3
Residuals in seconds of arc
1993 09 15 809 0.6+ 0.3− 1993 09 22 675 0.0 0.7− 1999 04 09 699 0.4+ 0.2+
1993 09 15 809 0.3+ 0.4+ 1993 09 22 675 0.4+ 0.0 1999 04 09 699 1.5+ 0.5−
1993 09 15 809 0.3− 0.3+ 1993 09 24 809 0.1− 1.3+ 1999 04 09 699 0.9+ 0.9+
1993 09 17 809 (3.5+ 2.1+) 1993 09 24 809 1.3− 0.1+ 1999 04 14 704 0.1− 0.5−
1993 09 17 809 (3.3+ 0.4+) 1993 09 24 809 1.4− 1.3− 1999 04 14 704 0.3+ 1.8+
1993 09 17 809 (3.1+ 1.1+) 1997 11 03 704 0.5− 0.8− 1999 04 14 704 1.4− 0.5+
1993 09 18 809 1.4+ 0.3+ 1997 11 03 704 0.3+ 0.6+ 1999 04 14 704 0.1+ 0.3−
1993 09 18 809 0.5+ 0.3+ 1997 11 03 704 0.8+ 0.2+ 1999 04 15 704 0.5+ 0.8−
1993 09 18 809 0.3− 0.2+ 1997 11 03 704 0.5− 0.0 1999 04 15 704 0.5+ 0.2−
1993 09 18 675 (0.4+ 2.5+) 1999 04 06 704 0.1+ 0.3− 1999 04 15 704 0.3− 0.4+
1993 09 22 809 (2.9− 2.1−) 1999 04 06 704 1.6− 0.2− 1999 04 15 704 0.6+ 1.1−
1993 09 22 809 (3.2− 2.8−) 1999 04 06 704 0.1− 0.4+ 1999 04 15 704 0.5+ 0.5−
1993 09 22 809 (2.7− 2.4−) 1999 04 06 704 1.3− 0.7+

1993 TF1 = 1999 JQ22

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Nakano
M 223.49398 (2000.0) P Q
n 0.27453439 ω 147.02723 +0.88811145 −0.45213086
a 2.3446150 Ω 240.06648 +0.39834724 +0.84688554
e 0.1422560 i 5.47463 +0.22929789 +0.27993315
P 3.59 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1993 10 15 400 0.5+ 0.9− 1999 04 15 704 (4.3− 1.2+) 1999 05 13 704 0.1+ 0.4−
1993 10 15 400 0.2− 0.3− 1999 05 07 699 0.7+ 0.3− 1999 05 13 704 0.1+ 1.1+
1993 10 16 400 1.1− 0.1− 1999 05 07 699 0.6+ 0.2+ 1999 05 13 704 0.3+ 0.2+
1993 10 16 400 1.0− 0.4+ 1999 05 07 699 0.8+ 0.5− 1999 05 13 704 0.3+ 1.0−
1993 11 10 400 1.5+ 0.6+ 1999 05 10 704 0.5− 0.7+ 1999 05 19 704 0.1+ 1.0+
1993 11 10 400 0.6+ 0.7− 1999 05 10 704 0.3+ 0.5+ 1999 05 19 704 0.3− 0.4+
1999 04 15 704 0.7− 0.3− 1999 05 10 704 1.0+ 0.1+ 1999 05 19 704 1.3− 0.3−
1999 04 15 704 (2.4+ 3.5−) 1999 05 10 704 1.9+ 0.2− 1999 05 19 704 0.4− 1.0−
1999 04 15 704 1.6− 1.6− 1999 05 10 704 2.0− 0.1−

1993 TZ46 = 1999 NJ19

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 332.72613 (2000.0) P Q
n 0.31319043 ω 220.25210 +0.96733963 +0.25073177
a 2.1474863 Ω 125.18871 −0.21927651 +0.90143847
e 0.2058638 i 2.61246 −0.12716861 +0.35290546
P 3.15 H 16.7 G 0.15 U 6
Residuals in seconds of arc
1993 10 09 809 2.4+ 0.6+ 1993 10 21 809 1.0− 0.4+ 1999 07 16 704 0.2− 0.5+
1993 10 09 809 0.2+ 0.3− 1993 10 21 809 0.2− 0.9+ 1999 07 16 704 0.3− 0.7+
1993 10 09 809 1.2− 0.0 1999 07 14 704 1.2+ 0.5+ 1999 07 16 704 0.3− 0.0
1993 10 11 809 0.6− 0.6− 1999 07 14 704 0.5+ 0.2+ 1999 07 16 704 0.3− 0.7−
1993 10 11 809 0.3+ 0.2− 1999 07 14 704 0.1+ 0.2− 1999 07 16 704 0.0 0.4+
1993 10 11 809 0.8− 1.3− 1999 07 16 704 0.9− 0.4− 1999 07 16 704 0.4+ 0.3+
1993 10 21 809 0.8+ 0.5+ 1999 07 16 704 0.3− 1.0−

1993 UD7 = 1999 NH42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 259.21605 (2000.0) P Q
n 0.30401487 ω 311.89078 +0.45565701 −0.88791426
a 2.1904810 Ω 110.89965 +0.83540564 +0.40206772
e 0.1068709 i 3.87456 +0.30736641 +0.22349455
P 3.24 H 15.4 G 0.15 U 1
Residuals in seconds of arc
1993 10 10 809 0.0 0.1− 1995 05 06 691 0.2+ 0.4+ 1998 04 19 704 0.2+ 0.1+
1993 10 10 809 0.0 0.2+ 1998 03 24 704 1.2− 1.1− 1998 04 19 704 0.8+ 1.6−
1993 10 10 809 0.2− 0.3+ 1998 03 24 704 0.9− 0.7+ 1999 07 14 704 0.1+ 0.3+
1993 10 20 809 0.1+ 0.5+ 1998 03 24 704 0.4+ 0.5− 1999 07 14 704 0.3− 0.3−
1993 10 20 809 0.5− 0.3+ 1998 03 24 704 0.1− 0.3+ 1999 07 14 704 0.7− 0.6−
1993 10 20 809 0.2+ 0.5+ 1998 03 26 566 0.5+ 0.3− 1999 07 14 704 0.2+ 0.8−
1993 10 21 809 0.1− 0.1+ 1998 03 26 566 0.3− 0.4− 1999 07 16 704 0.1+ 0.0
1993 10 21 809 0.4+ 0.2− 1998 03 26 566 0.5+ 0.8− 1999 07 16 704 0.3+ 0.6+
1993 10 21 809 0.4− 0.1− 1998 04 19 704 0.3+ 0.8+ 1999 07 16 704 0.5+ 0.1−
1995 05 06 691 0.2+ 0.9+ 1998 04 19 704 (0.7+ 3.4+)
1995 05 06 691 0.6+ 1.3+ 1998 04 19 704 0.5− 1.8+
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1993 XL1 = 1999 NO57

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 197.11273 (2000.0) P Q
n 0.27305306 ω 209.70639 +0.03033060 −0.93956279
a 2.3530872 Ω 240.53117 +0.97681426 +0.10020324
e 0.2386613 i 23.06084 +0.21192911 −0.32738520
P 3.61 H 12.6 G 0.15 U 3
Residuals in seconds of arc
1993 12 07 675 0.0 0.5− 1994 01 07 675 0.1+ 0.4+ 1999 07 13 704 0.2+ 0.2−
1993 12 09 675 0.0 0.4− 1996 09 09 693 0.0 0.3+ 1999 07 13 704 0.5− 0.4−
1993 12 11 675 1.7− 0.6− 1996 09 09 693 0.2+ 0.9+ 1999 07 13 704 0.3− 0.2+
1994 01 03 675 0.1+ 0.2− 1999 06 14 704 0.5+ 0.7− 1999 07 13 704 0.3− 0.0
1994 01 03 675 0.4+ 0.5− 1999 06 14 704 0.1− 0.6− 1999 07 13 704 0.0 0.1−
1994 01 04 675 0.6+ 0.1+ 1999 06 14 704 0.2− 0.2+ 1999 07 22 704 1.0+ 0.5−
1994 01 04 675 0.2+ 0.2+ 1999 06 14 704 0.0 0.3− 1999 07 22 704 0.2+ 0.4−
1994 01 07 675 0.3− 0.3− 1999 06 14 704 0.0 0.2− 1999 07 22 704 0.1+ 0.4−

1994 AP = 1999 NT41

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 196.10922 (2000.0) P Q
n 0.28051020 ω 41.78614 −0.58877291 −0.79885030
a 2.3111969 Ω 84.64625 +0.70492375 −0.58206803
e 0.0831013 i 7.10950 +0.39551101 −0.15177286
P 3.51 H 13.9 G 0.15 U 3
Residuals in seconds of arc
1994 01 04 411 0.2− 0.3+ 1994 01 30 411 1.5+ 0.1− 1998 04 24 704 0.0 0.1+
1994 01 04 411 0.5+ 0.3+ 1994 01 30 411 0.5− 0.5+ 1999 07 14 704 0.3+ 0.4−
1994 01 04 411 0.2+ 0.1+ 1994 02 01 411 0.6− 0.2− 1999 07 14 704 0.6+ 0.6−
1994 01 06 411 0.6+ 0.3+ 1994 02 01 411 0.4− 0.3+ 1999 07 14 704 0.2− 0.3+
1994 01 06 411 0.2+ 0.8− 1994 02 01 411 0.3− 0.4+ 1999 07 14 704 0.5+ 0.1−
1994 01 06 411 0.7+ 0.3+ 1998 04 24 704 0.2− 0.0 1999 07 14 704 0.6− 0.4+
1994 01 15 411 0.7− 0.2− 1998 04 24 704 0.0 0.3+ 1999 07 16 704 0.8− 0.4+
1994 01 15 411 0.5− 0.7− 1998 04 24 704 0.0 0.1+ 1999 07 16 704 0.5+ 0.2−
1994 01 15 411 0.6− 0.3− 1998 04 24 704 0.2+ 0.4− 1999 07 16 704 0.3− 0.1+

1994 CF10 = 1998 HT70

Id. S. Nakano (MPC 32233); 1994 CF10 = 1975 WN (ibid.) is invalid
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 305.55610 (2000.0) P Q
n 0.28290355 ω 325.05826 +0.80446806 −0.59208209
a 2.2981434 Ω 71.31654 +0.55579763 +0.72201056
e 0.1641500 i 2.88286 +0.20957132 +0.35796584
P 3.48 H 14.4 G 0.15 U 6
Residuals in seconds of arc
1994 02 07 809 0.3+ 0.3+ 1994 02 12 809 0.4+ 0.2− 1998 04 21 704 0.2+ 0.6+
1994 02 07 809 0.4− 0.2+ 1994 02 12 809 0.5− 0.3+ 1998 04 21 704 0.1+ 0.5−
1994 02 07 809 0.4− 0.6− 1994 02 12 809 0.3− 0.4− 1998 04 22 704 1.1− 1.3+
1994 02 09 809 1.2+ 0.3+ 1998 04 21 704 0.6− 0.9− 1998 04 22 704 0.1− 0.5+
1994 02 09 809 0.5− 0.5+ 1998 04 21 704 0.2− 1.0− 1998 04 22 704 0.7+ 0.2+
1994 02 09 809 0.2+ 0.4− 1998 04 21 704 0.2− 0.2+ 1998 04 22 704 1.2+ 0.4−

1994 EP6 = 1999 JO89

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 93.95857 (2000.0) P Q
n 0.21480767 ω 340.06207 −0.51734874 −0.84851456
a 2.7612317 Ω 140.86720 +0.80712631 −0.52700021
e 0.2246302 i 10.15146 +0.28442467 −0.04789390
P 4.59 H 14.6 G 0.15 U 4

Residuals in seconds of arc
1994 02 10 809 0.9+ 3.3+ 1994 03 10 010 0.7+ 0.8− 1999 05 12 704 1.4− 0.9+
1994 02 10 809 0.3+ 3.2+ 1994 03 10 010 0.8+ 1.1− 1999 05 12 704 0.8− 0.4+
1994 02 10 809 0.2+ 2.7+ 1999 04 12 704 0.3+ 1.0− 1999 05 12 704 0.1− 0.1−
1994 02 13 809 0.4− 0.5− 1999 04 12 704 2.0+ 0.3+ 1999 05 12 704 1.7− 0.4+
1994 02 13 809 1.7− 0.1+ 1999 04 12 704 3.4+ 1.2− 1999 05 17 704 1.1− 1.6+
1994 02 13 809 2.5− 0.5+ 1999 04 12 704 1.8+ 1.2− 1999 05 17 704 1.9− 0.7+
1994 02 16 010 0.7− 3.3− 1999 04 12 704 0.4− 1.0− 1999 05 17 704 0.4− 0.2−
1994 02 16 010 (0.6− 4.6−) 1999 04 16 703 1.1+ 0.8− 1999 05 17 704 1.6− 0.2+
1994 03 09 010 0.9+ 1.7− 1999 04 16 703 0.3− 0.8− 1999 05 18 703 0.1+ 0.5+
1994 03 09 010 0.5+ 0.6− 1999 04 16 703 1.6+ 0.5− 1999 05 18 703 0.5+ 1.0+
1994 03 09 010 1.1+ 1.2− 1999 04 16 703 2.6+ 0.2+ 1999 05 18 703 1.4− 1.1+
1994 03 10 010 0.1− 0.4− 1999 05 12 704 2.0− 0.5− 1999 05 18 703 0.1− 1.1+

1994 GX10 = 1999 JV31

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 47.17854 (2000.0) P Q
n 0.19989789 ω 127.25419 −0.99479919 −0.00445935
a 2.8968805 Ω 52.71693 −0.04366277 −0.88392325
e 0.2316762 i 7.34782 +0.09202246 −0.46761074
P 4.93 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1994 04 14 675 1.3− 1.5− 1999 05 07 699 0.2− 0.4+ 1999 05 18 704 0.5+ 1.0−
1994 04 14 675 (2.7− 4.8−) 1999 05 07 699 0.1+ 1.3+ 1999 05 18 704 0.2− 0.5−
1994 04 15 675 0.7− 2.0− 1999 05 07 699 0.2+ 1.0+ 1999 05 18 704 0.2+ 0.5−
1994 04 15 675 0.4− 0.6+ 1999 05 10 704 0.0 0.2− 1999 05 18 691 0.8− 0.1−
1994 05 05 675 0.5+ 0.3+ 1999 05 10 704 0.0 0.6− 1999 05 18 691 0.8− 0.2−
1994 05 05 675 1.3+ 1.3+ 1999 05 10 704 0.5+ 0.3− 1999 05 18 691 0.7− 0.1−
1999 04 12 704 0.3+ 0.4− 1999 05 10 704 0.7− 0.0 1999 05 19 704 0.2+ 1.4−
1999 04 12 704 0.2+ 0.3+ 1999 05 10 704 0.8− 0.0 1999 05 19 704 1.0+ 0.8−
1999 04 12 704 0.4− 0.7+ 1999 05 13 704 (2.9− 0.0 ) 1999 05 19 704 1.6+ 1.3−
1999 04 12 704 0.5+ 0.8+ 1999 05 13 704 0.5− 0.3+ 1999 05 19 704 0.4+ 0.1+
1999 04 12 704 1.0− 0.2+ 1999 05 13 704 1.0− 0.1+ 1999 05 19 704 0.7− 0.7+
1999 04 14 699 0.3+ 0.3+ 1999 05 13 704 1.1− 0.5+ 1999 06 07 703 0.7− 0.7+
1999 04 14 699 1.0+ 0.5+ 1999 05 17 699 0.6− 0.4+ 1999 06 07 703 0.2− 0.4+
1999 04 14 699 0.5+ 0.1− 1999 05 17 699 1.9+ 0.6+ 1999 06 07 703 1.0− 0.2−
1999 04 14 699 0.7+ 0.6+ 1999 05 17 699 1.1+ 0.3+ 1999 06 07 703 0.1− 0.7−
1999 04 14 699 0.1− 0.2− 1999 05 18 704 0.8+ 1.0−
1999 04 14 699 0.7+ 0.2− 1999 05 18 704 0.9− 0.8+

1994 ST7 = 1976 UV16 = 1976 UF21 = 1997 JM18 = 1997 LR15

Id. A. Doppler (MPC 32668, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 186.40461 (2000.0) P Q
n 0.27200002 ω 128.05725 +0.28467202 +0.95847695
a 2.3591565 Ω 158.46379 −0.89326932 +0.27160051
e 0.1621775 i 2.63023 −0.34789620 +0.08692009
P 3.62 H 15.0 G 0.15 U 2
Residuals in seconds of arc
1976 10 22 381 1.1− 0.3+ 1994 10 13 691 0.3+ 0.2+ 1997 06 09 809 (3.1+ 3.6−)
1976 10 22 381 0.0 0.5+ 1994 10 13 691 0.3+ 0.0 1997 06 09 809 (3.5+ 3.4−)
1976 10 24 381 0.5+ 0.8+ 1994 10 13 691 0.3+ 0.2+ 1997 06 09 809 (2.8+ 3.7−)
1994 09 28 691 0.2+ 0.4− 1997 05 03 809 0.7+ 1.1− 1998 11 18 704 0.0 0.7+
1994 09 28 691 0.0 0.2− 1997 05 03 809 0.0 1.1− 1998 11 18 704 0.6+ 0.1−
1994 09 28 691 0.7+ 0.1− 1997 05 03 809 0.2− 0.4− 1998 11 18 704 2.4+ 1.6−
1994 09 29 691 0.3− 0.1− 1997 05 04 809 0.1− 0.9+ 1998 11 18 704 3.2− 0.1+
1994 09 29 691 0.1− 0.4− 1997 05 04 809 0.1− 0.4+ 1998 11 24 704 1.2+ 1.0+
1994 09 29 691 0.1− 0.3− 1997 05 04 809 0.6− 0.0 1998 11 24 704 0.6+ 2.0−
1994 10 06 691 0.5− 0.2+ 1997 06 08 809 (4.4+ 3.0−) 1998 11 24 704 0.5− 0.7−
1994 10 06 691 0.3− 0.1− 1997 06 08 809 (4.4+ 3.3−) 1998 11 24 704 0.7− 0.1+
1994 10 06 691 0.1− 0.1− 1997 06 08 809 (3.9+ 3.5−)
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1995 BL = 1999 OZ2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 244.53610 (2000.0) P Q
n 0.36327154 ω 177.72897 −0.60912097 −0.75664717
a 1.9452786 Ω 309.68943 +0.72268058 −0.40615570
e 0.0657103 i 17.98530 +0.32665643 −0.51236960
P 2.71 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1995 01 23 411 0.5+ 0.2− 1995 01 29 411 0.5+ 0.4+ 1999 07 22 704 0.1− 0.1−
1995 01 23 411 0.9+ 0.4+ 1995 01 30 033 0.0 0.3+ 1999 07 22 704 0.5+ 0.1−
1995 01 25 411 0.4+ 0.2− 1995 01 31 033 0.2− 0.5+ 1999 07 22 704 0.3− 0.5+
1995 01 25 411 1.2+ 0.0 1995 02 03 399 0.4+ 0.3− 1999 07 22 704 0.6+ 0.2−
1995 01 27 399 2.4− 1.2− 1995 02 03 399 1.6− 0.3− 1999 07 22 704 0.6+ 0.6−
1995 01 27 399 0.7− 1.7− 1995 02 07 411 0.9+ 0.0 1999 07 23 704 0.2+ 0.1+
1995 01 28 399 1.8− 0.8+ 1995 02 07 411 0.8+ 0.1+ 1999 07 23 704 0.2+ 0.4+
1995 01 28 399 0.4+ 1.0+ 1995 02 17 411 0.6+ 0.1− 1999 07 23 704 0.4− 0.0
1995 01 29 411 0.6+ 0.4+ 1995 02 17 411 0.3− 0.1− 1999 07 23 704 1.4− 0.0

1995 BS = 1999 GC39

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 47.13721 (2000.0) P Q
n 0.26778154 ω 40.71188 −0.98900758 −0.11326617
a 2.3838685 Ω 132.51540 +0.07811890 −0.94603718
e 0.0595666 i 7.40916 +0.12554462 −0.30361889
P 3.68 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1995 01 23 411 0.3+ 0.1− 1995 02 10 411 0.0 0.5− 1999 04 12 704 0.5+ 0.1−
1995 01 23 411 0.5− 0.6+ 1995 02 10 411 0.1− 0.1+ 1999 04 16 704 0.6+ 0.1+
1995 01 25 411 0.8+ 0.5− 1995 02 17 411 0.4+ 1.7+ 1999 04 16 704 1.7− 1.3+
1995 01 25 411 0.3− 0.8− 1998 01 06 688 0.7− 0.1+ 1999 04 16 704 0.3+ 1.3−
1995 01 30 411 0.4+ 0.0 1998 01 06 688 0.7+ 0.0 1999 04 16 704 1.1− 0.3−
1995 01 30 411 0.2− 0.5− 1999 04 12 704 0.9+ 0.1+ 1999 04 16 704 0.3− 0.6+
1995 02 07 411 0.1+ 0.0 1999 04 12 704 0.7+ 0.3−
1995 02 07 411 0.9− 0.2+ 1999 04 12 704 0.0 0.1−

1995 BE7 = 1989 TM18 = 1999 FX8

Id. A. Doppler (MPC 34510, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 10.88582 (2000.0) P Q
n 0.25691088 ω 95.38596 −0.87336439 +0.48412157
a 2.4506487 Ω 113.57858 −0.46679647 −0.80060276
e 0.1449653 i 3.34569 −0.13905285 −0.35307440
P 3.84 H 14.6 G 0.15 U 2
Residuals in seconds of arc
1989 10 03 809 0.3− 0.2− 1999 03 19 699 0.7+ 0.2− 1999 03 23 704 0.7− 0.3−
1989 10 03 809 0.2− 0.0 1999 03 19 699 0.2− 0.2+ 1999 03 23 704 0.2− 0.2+
1989 10 03 809 0.9+ 0.5− 1999 03 19 699 0.2− 0.3+ 1999 03 23 704 0.5− 0.1−
1995 01 28 691 0.2− 0.5− 1999 03 20 704 1.4+ 0.3+ 1999 04 06 704 0.7− 0.7−
1995 01 28 691 0.6− 0.3+ 1999 03 20 704 0.3+ 0.3+ 1999 04 06 704 0.9− 0.3−
1995 01 28 691 0.6+ 0.5− 1999 03 20 704 0.4− 0.1+ 1999 04 06 704 0.0 0.4−
1995 02 06 691 0.1− 0.5− 1999 03 20 704 0.9+ 0.5+ 1999 04 06 704 0.4− 0.2−
1995 02 06 691 0.2− 0.5− 1999 03 20 704 0.3+ 0.2− 1999 04 06 704 0.6− 0.4−
1995 02 06 691 0.2− 0.5− 1999 03 23 699 0.2+ 0.2+ 1999 04 07 699 0.6+ 0.9+
1998 01 30 327 0.2− 1.8+ 1999 03 23 699 0.5+ 1.1+ 1999 04 07 699 0.1+ 0.2+
1998 01 30 327 0.3− 0.5+ 1999 03 23 699 0.4+ 0.5− 1999 04 07 699 0.2+ 0.2+
1998 01 30 327 0.2− 0.3− 1999 03 23 704 0.2− 0.1+
1998 01 30 327 0.0 0.2+ 1999 03 23 704 0.0 0.5+

1995 ER7 = 1995 FY19 = 1999 GX39

Id. S. Nakano (d, MPC 31295), G. V. Williams

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 281.95078 (2000.0) P Q
n 0.25824473 ω 155.27814 +0.74110803 +0.66974939
a 2.4422029 Ω 162.41747 −0.63890230 +0.72497360
e 0.1707826 i 8.92155 −0.20630741 +0.16077636
P 3.82 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1995 03 02 691 0.2+ 0.4+ 1995 04 04 691 0.2− 0.0 1999 04 12 704 0.8− 0.2−
1995 03 02 691 0.2+ 0.2+ 1995 04 04 691 0.4− 0.0 1999 04 16 704 0.2+ 0.9−
1995 03 02 691 0.4+ 0.1+ 1996 10 18 566 0.3− 0.1− 1999 04 16 704 0.2+ 0.6−
1995 03 07 691 0.5+ 0.4− 1996 10 18 566 0.9− 1.1+ 1999 04 16 704 0.2+ 0.4−
1995 03 07 691 0.2+ 0.2+ 1996 10 18 566 1.2+ 0.6− 1999 04 16 704 0.3− 0.4−
1995 03 31 691 0.2− 0.1− 1999 04 12 704 0.4+ 0.9− 1999 04 17 703 0.1− 0.2+
1995 03 31 691 0.1− 0.1− 1999 04 12 704 1.0+ 0.0 1999 04 17 703 0.1+ 0.7+
1995 03 31 691 0.3− 0.2− 1999 04 12 704 0.9+ 0.4+ 1999 04 17 703 1.7− 0.8+
1995 04 04 691 0.2− 0.2+ 1999 04 12 704 0.3+ 0.5+ 1999 04 17 703 0.4− 0.9+

1995 FD1 = 1999 LQ22

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 37.03320 (2000.0) P Q
n 0.26827291 ω 241.80522 −0.64585272 +0.76343289
a 2.3809567 Ω 347.95808 −0.68877612 −0.58641873
e 0.1655372 i 1.83226 −0.32933529 −0.27070889
P 3.67 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1995 03 27 691 0.6+ 0.3+ 1996 09 10 566 0.4+ 0.3− 1999 06 09 704 0.7+ 0.4−
1995 03 27 691 0.6+ 0.0 1996 09 10 566 0.9+ 0.4− 1999 06 09 704 0.0 0.2−
1995 03 27 691 0.5+ 0.2+ 1996 10 12 566 0.6− 0.2− 1999 06 09 704 0.3+ 0.0
1995 03 28 399 (2.7− 0.1−) 1996 10 12 566 0.1− 0.0 1999 06 09 704 0.7+ 0.4+
1995 03 28 399 (3.2− 1.2+) 1996 10 12 566 0.2− 0.1+ 1999 06 09 704 0.3− 0.4+
1995 03 31 399 (3.2− 0.3−) 1999 05 19 704 0.4− 0.7+ 1999 06 15 704 0.4− 0.3−
1995 03 31 399 1.5− 1.8− 1999 05 19 704 (1.4− 2.1+) 1999 06 15 704 0.8− 0.2+
1995 04 04 399 0.5− 0.8+ 1999 05 19 704 (2.1+ 1.5−) 1999 06 15 704 0.2+ 0.0
1995 04 04 399 0.1− 0.5− 1999 05 19 704 (1.5+ 2.7+) 1999 06 15 704 0.1+ 0.3−
1996 09 10 566 0.3+ 0.4− 1999 05 19 704 0.4− 0.6− 1999 06 15 704 0.3+ 0.4+

1995 FN17 = 1999 NV15

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 320.56793 (2000.0) P Q
n 0.29094327 ω 230.30212 +0.98342811 +0.16709597
a 2.2556091 Ω 119.97266 −0.13129597 +0.92396184
e 0.1280366 i 4.65768 −0.12502208 +0.34405443
P 3.39 H 16.0 G 0.15 U 5
Residuals in seconds of arc
1995 03 28 691 0.0 0.4+ 1995 04 27 691 0.4− 0.4+ 1999 07 14 704 0.8− 0.5−
1995 03 28 691 0.1+ 0.2+ 1995 04 27 691 0.1+ 0.6− 1999 07 14 704 0.0 0.1+
1995 03 28 691 0.1+ 0.4+ 1995 04 27 691 0.2+ 0.5− 1999 07 16 704 0.7+ 0.2−
1995 04 07 691 0.1− 0.1+ 1999 07 14 704 0.0 0.0 1999 07 16 704 0.6− 0.3−
1995 04 07 691 0.0 0.1− 1999 07 14 704 0.0 0.4− 1999 07 16 704 1.0+ 0.6+
1995 04 07 691 0.0 0.2− 1999 07 14 704 0.3− 0.8+

1995 FT20 = 1999 LB11

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 349.70484 (2000.0) P Q
n 0.28363138 ω 159.48980 +0.37461196 +0.92221004
a 2.2942101 Ω 132.37529 −0.86773876 +0.38514919
e 0.1382834 i 7.45794 −0.32664251 +0.03447815
P 3.47 H 14.7 G 0.15 U 3
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Residuals in seconds of arc
1993 12 10 691 1.3+ 0.1+ 1995 03 26 327 0.0 0.9− 1999 06 14 704 0.5+ 0.4−
1993 12 10 691 1.4− 0.1+ 1999 05 14 704 0.2+ 0.4+ 1999 06 14 704 0.1+ 0.2−
1995 03 24 327 0.5− 0.3+ 1999 05 14 704 1.0− 1.1+ 1999 06 14 704 0.1− 0.4−
1995 03 24 327 0.2− 0.5+ 1999 05 14 704 (2.3− 0.6−) 1999 07 04 699 0.6− 0.6+
1995 03 24 327 0.0 0.7+ 1999 05 14 704 0.4− 0.3+ 1999 07 04 699 1.1+ 0.5−
1995 03 24 327 (6.6− 4.1−) 1999 05 14 704 (2.7− 0.7+) 1999 07 04 699 0.7+ 0.9−
1995 03 25 327 0.5− 0.1+ 1999 06 08 704 0.6+ 0.3+ 1999 07 13 704 0.4− 0.5+
1995 03 25 327 0.3− 0.4+ 1999 06 08 704 0.4+ 0.0 1999 07 13 704 0.5− 0.4−
1995 03 25 327 0.6− 0.0 1999 06 08 704 0.0 0.1− 1999 07 13 704 1.0− 0.0
1995 03 25 327 0.6+ 0.6− 1999 06 08 704 0.0 0.7+ 1999 07 13 704 0.2+ 0.3−
1995 03 26 327 0.3+ 0.1− 1999 06 08 704 0.2+ 0.0 1999 07 13 704 0.7− 0.4−
1995 03 26 327 0.3+ 0.4− 1999 06 14 704 0.2+ 0.1−
1995 03 26 327 0.8+ 0.6− 1999 06 14 704 0.1+ 0.0

1995 GN = 1992 GW = 1999 NC37

Id. G. V. Williams, S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 22.19923 (2000.0) P Q
n 0.30487106 ω 204.59167 +0.24161376 +0.96847830
a 2.1863780 Ω 79.43608 −0.87978354 +0.24497849
e 0.1256465 i 3.53433 −0.40939432 +0.04511455
P 3.23 H 15.5 G 0.15 U 3
Residuals in seconds of arc
1992 04 05 372 1.5− 0.4− 1995 04 07 360 0.6+ 0.1+ 1999 07 14 704 0.3− 0.8+
1992 04 05 372 1.3+ 0.1− 1995 04 26 360 0.2− 0.5+ 1999 07 14 704 0.0 0.1−
1995 04 03 360 0.2+ 0.2− 1995 04 26 360 0.8+ 0.5+ 1999 07 14 704 0.2− 0.2−
1995 04 03 360 0.5+ 0.2− 1995 04 26 360 0.7+ 1.0+ 1999 07 14 704 0.1− 0.3−
1995 04 03 360 0.3− 0.2− 1999 06 22 703 0.1+ 0.6− 1999 07 16 704 0.1+ 0.7+
1995 04 04 360 1.2− 0.2− 1999 06 22 703 0.1+ 0.5− 1999 07 16 704 0.2− 0.4+
1995 04 04 360 0.0 0.4− 1999 06 22 703 0.0 0.7− 1999 07 16 704 0.5+ 0.2+
1995 04 07 360 0.5+ 0.1+ 1999 06 22 703 0.6− 0.1+
1995 04 07 360 1.1− 0.3+ 1999 07 14 704 0.4+ 0.2+

1995 MB
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 29.91908 (2000.0) P Q
n 0.26297686 ω 11.00009 +0.34012938 +0.83332277
a 2.4128168 Ω 280.07129 −0.89288623 +0.14078563
e 0.2207102 i 26.26848 −0.29506981 +0.53455829
P 3.75 H 13.0 G 0.15 U 3
Residuals in seconds of arc
1995 06 21 413 0.6− 0.5+ 1995 08 22 801 0.7− 1.0+ 1995 10 22 801 0.2− 0.4−
1995 06 21 413 0.3+ 0.5− 1995 08 22 801 0.6− 1.0+ 1995 10 22 801 0.4+ 0.2+
1995 06 23 413 0.9+ 0.2− 1995 08 25 801 1.0− 0.8+ 1999 07 13 739 0.1+ 0.5+
1995 07 06 413 0.4− 0.5− 1995 08 25 801 0.5− 0.2+ 1999 07 13 739 0.1− 0.4+
1995 07 06 413 0.5− 0.4− 1995 09 12 413 0.1− 0.9+ 1999 07 13 739 0.2− 0.5+
1995 07 06 413 0.4− 0.2− 1995 09 12 413 0.4− 0.7+ 1999 07 18 649 0.3+ 0.7−
1995 07 20 413 1.6+ 0.4+ 1995 09 27 801 0.2− 0.0 1999 07 18 649 0.4+ 0.9−
1995 07 20 413 1.7+ 0.4+ 1995 09 28 801 0.2− 0.3− 1999 07 18 649 0.0 0.6−
1995 08 06 413 0.0 0.2− 1995 09 29 801 1.1− 1.7−
1995 08 06 413 0.4− 0.3− 1995 09 29 801 1.4+ 1.2−

1995 PF = 1954 TA1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.61113 (2000.0) P Q
n 0.23905745 ω 81.37959 +0.97971926 −0.00284642
a 2.5711921 Ω 278.60734 −0.08271965 +0.90497346
e 0.2157230 i 11.69121 +0.18250378 +0.42545850
P 4.12 H 15.4 G 0.15 U 3

Residuals in seconds of arc
1954 10 04 675 1.0− 1.2− 1995 11 19 595 (3.2+ 0.0 ) 1999 07 08 627 1.1− 0.1−
1954 10 04 675 1.3+ 0.8+ 1999 06 09 703 1.1− 0.7+ 1999 07 08 627 1.0+ 0.7−
1995 08 01 595 1.3− 0.4− 1999 06 09 703 1.1− 0.3− 1999 07 12 627 (0.4+ 2.2+)
1995 08 01 595 0.1− 0.3+ 1999 06 09 703 1.4+ 1.0− 1999 07 12 627 0.8− 0.6−
1995 08 02 595 0.9+ 0.8+ 1999 06 09 703 0.8− 0.6+ 1999 07 12 627 1.9− 1.7−
1995 08 02 595 0.8− 0.8+ 1999 06 09 703 0.2− 0.5− 1999 07 12 627 0.8− 0.1+
1995 08 05 595 0.2− 0.0 1999 06 09 703 1.3− 1.2− 1999 07 13 704 0.4+ 0.1−
1995 08 05 595 0.2− 0.1+ 1999 06 09 703 0.6+ 0.0 1999 07 13 704 0.5+ 0.1+
1995 08 19 595 0.3+ 0.1− 1999 06 09 703 (1.0+ 2.4−) 1999 07 13 704 1.0+ 0.0
1995 08 19 595 0.0 0.1+ 1999 07 05 595 1.3+ 0.2+ 1999 07 13 704 0.7+ 0.4+
1995 08 22 595 0.0 1.2− 1999 07 06 595 0.1+ 0.4+ 1999 07 13 704 1.3+ 1.3+
1995 08 22 595 0.3+ 0.9− 1999 07 06 595 0.0 0.5+ 1999 07 21 699 0.3+ 0.6+
1995 11 18 595 (1.6− 2.7+) 1999 07 08 595 0.2− 0.8+ 1999 07 21 699 0.3− 0.2+
1995 11 18 595 0.2+ 0.8+ 1999 07 08 595 0.6+ 0.3+ 1999 07 21 699 0.0 0.2+
1995 11 19 595 0.1+ 0.5+ 1999 07 08 627 1.0+ 0.9−

1995 QT = 1968 OK1 = 1998 FR39 = 1999 LF10

Id. A. Doppler, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 293.51779 (2000.0) P Q
n 0.21919243 ω 190.73427 +0.99193130 +0.11531515
a 2.7242838 Ω 162.38210 −0.09955479 +0.96577387
e 0.1873071 i 10.02266 −0.07849295 +0.23234295
P 4.50 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1968 07 28 805 0.5− 0.0 1995 08 29 367 0.0 0.7+ 1999 05 17 704 1.4− 1.9−
1968 07 30 805 0.5+ 0.4+ 1995 08 29 367 1.5+ 0.4+ 1999 05 17 704 0.9− 0.3−
1993 02 26 691 0.3− 0.3+ 1998 03 20 704 0.3− 0.3+ 1999 05 17 704 0.9+ 0.8−
1993 02 26 691 0.5− 0.2+ 1998 03 20 704 0.3+ 0.4− 1999 05 17 704 0.0 1.6−
1993 02 26 691 0.3− 0.1+ 1998 03 20 704 1.4+ 0.4− 1999 06 08 704 0.4+ 0.4+
1995 07 22 691 0.2− 0.6+ 1998 03 20 704 (2.9− 1.7+) 1999 06 08 704 1.2− 1.0+
1995 07 22 691 0.5− 0.2− 1998 03 22 704 (0.4+ 2.3−) 1999 06 08 704 0.4− 1.1+
1995 07 22 691 0.3− 0.2− 1998 03 22 704 1.0+ 0.9+ 1999 06 08 704 0.0 0.7+
1995 08 23 367 0.1− 1.2− 1998 03 22 704 0.8− 1.7+ 1999 06 08 704 0.2− 0.0
1995 08 23 367 0.2+ 0.3− 1998 03 22 704 (4.5− 1.3−) 1999 06 14 704 0.9+ 0.3+
1995 08 23 367 0.5+ 0.4− 1998 03 29 704 1.2+ 0.2+ 1999 06 14 704 0.5+ 0.0
1995 08 24 367 0.2− 0.4+ 1998 03 29 704 (0.6+ 2.5−) 1999 06 14 704 0.6+ 0.9+
1995 08 24 367 0.2− 0.7+ 1998 03 29 704 0.8− 1.6− 1999 06 14 704 0.6+ 0.2−
1995 08 24 367 0.9− 0.5+ 1998 03 29 704 (7.6− 0.1−)
1995 08 29 367 0.4+ 0.3− 1999 05 17 704 0.8− 0.3−

1995 SZ1 = 1981 US8 = 1991 NK7

Id. A. Doppler (MPC 34512, unpublished), M. E. Sansaturio (ibid.),
G. V. Williams

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 2.69622 (2000.0) P Q
n 0.27766254 ω 120.74196 +0.67246117 −0.73876303
a 2.3269722 Ω 286.93024 +0.66196206 +0.62752224
e 0.1482910 i 2.69622 +0.33106225 +0.24585570
P 3.55 H 15.0 G 0.15 U 1
Residuals in seconds of arc
1981 10 30 381 0.1− 0.3− 1995 09 28 046 0.5− 0.2− 1995 11 11 046 0.2− 0.4+
1981 10 30 381 0.2+ 0.4− 1995 10 03 046 0.6− 0.2+ 1995 11 11 046 0.1− 0.5+
1991 07 12 809 0.3+ 0.3− 1995 10 03 046 0.5− 0.2− 1995 11 26 046 0.2− 0.1+
1991 07 12 809 0.1+ 0.3− 1995 10 03 046 0.7− 0.0 1995 11 26 046 0.5+ 0.1+
1991 07 12 809 0.2− 0.0 1995 10 05 046 0.3− 0.7− 1995 11 26 046 0.2− 0.1−
1991 07 14 809(95.1− 54.3+) 1995 10 05 046 0.3− 0.7− 1995 12 17 046 0.4+ 0.2−
1991 07 14 809(95.2− 54.7+) 1995 10 05 046 0.3− 0.8− 1995 12 17 046 0.2+ 0.1−
1991 07 14 809(95.2− 55.2+) 1995 10 05 046 0.3− 0.4− 1995 12 17 046 0.1− 0.1+
1995 09 25 046 0.5+ 1.2+ 1995 10 05 046 0.2− 0.2− 1997 03 05 046 0.4+ 0.0
1995 09 25 046 0.6+ 0.9+ 1995 10 05 046 0.3− 0.2− 1997 03 05 046 0.3+ 0.4−
1995 09 25 046 0.7+ 0.9+ 1995 10 12 046 0.0 0.5− 1997 03 05 046 1.0+ 0.0
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1995 09 25 046 0.6+ 0.7+ 1995 10 12 046 0.2− 0.6− 1997 03 11 046 1.5− 0.1−
1995 09 25 046 0.6+ 0.9+ 1995 10 12 046 0.2− 0.8− 1997 03 11 046 0.1− 0.1+
1995 09 25 046 0.5+ 1.3+ 1995 10 21 046 0.1+ 0.1− 1997 03 11 046 0.0 0.0
1995 09 26 046 0.7+ 0.7− 1995 10 21 046 0.2+ 0.2− 1997 04 01 046 0.0 0.1−
1995 09 26 046 0.5− 0.1− 1995 10 21 046 0.1+ 0.2− 1997 04 01 046 0.0 0.2−
1995 09 26 046 0.5+ 0.3− 1995 11 10 046 0.0 0.2+ 1997 04 03 046 0.6− 0.1+
1995 09 26 046 0.1− 0.0 1995 11 10 046 0.2+ 0.3+ 1997 04 03 046 0.5− 0.3+
1995 09 26 046 0.1+ 0.5− 1995 11 10 046 0.2+ 0.3+ 1997 04 03 046 0.6+ 0.4−
1995 09 28 046 0.4− 0.3− 1995 11 11 046 0.1− 0.3+

1995 ST54 = 1989 DF = 1991 TW10

Id. B. G. Marsden (MPC 26568), M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 123.88941 (2000.0) P Q
n 0.22506570 ω 229.54065 −0.99007645 +0.00383583
a 2.6766803 Ω 310.19473 +0.06758172 −0.86344872
e 0.1325735 i 10.59734 −0.12321253 −0.50442204
P 4.38 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1989 02 26 399 1.5+ 0.9− 1995 09 28 704 1.2+ 0.3+ 1998 03 26 566 0.7+ 0.1+
1989 02 26 399 1.0− 0.4− 1995 09 28 704 1.4+ 0.6+ 1998 03 26 566 0.2+ 0.1+
1989 02 26 399 0.1+ 0.8+ 1995 09 29 704 1.3+ 1.3+ 1999 07 13 704 0.9− 0.3−
1989 02 26 399 1.3− 0.1− 1995 09 29 704 1.6+ 0.6+ 1999 07 13 704 0.7− 0.5−
1991 10 11 691 0.4− 0.3− 1995 09 30 704 0.6+ 0.6− 1999 07 13 704 1.2− 0.4−
1991 10 11 691 0.0 0.2− 1995 09 30 704 1.0+ 0.7+ 1999 07 13 704 0.9− 0.5−
1991 10 11 691 0.8− 0.5− 1995 10 27 704 0.6+ 1.0+ 1999 07 13 704 1.2− 0.4−
1991 10 14 691 (2.6− 0.6−) 1995 10 28 704 0.9+ 1.0+ 1999 07 16 704 0.4+ 1.1−
1991 10 14 691 1.9− 0.6− 1996 11 05 599 0.5+ 1.0+ 1999 07 16 704 0.4− 0.6−
1991 10 14 691 1.8− 0.3− 1996 11 05 599 0.8− 1.6− 1999 07 16 704 0.6− 0.2−
1995 09 27 704 1.8+ 1.0+ 1998 03 26 566 0.3+ 0.4−

1995 WJ2 = 1990 UB13 = 1999 NR40

Id. G. V. Williams, S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 302.02501 (2000.0) P Q
n 0.20576395 ω 319.98879 +0.80912550 −0.58469864
a 2.8415580 Ω 75.88909 +0.55343696 +0.72465819
e 0.1980745 i 3.46889 +0.19754356 +0.36468892
P 4.79 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1990 10 23 095 0.2+ 1.0− 1995 11 26 411 0.1− 0.0 1999 07 14 704 0.5− 0.2+
1992 03 02 809 0.1− 0.2− 1995 11 26 411 0.0 0.1− 1999 07 14 704 0.1+ 0.1−
1992 04 04 809 0.5+ 0.3− 1995 12 09 411 0.3+ 0.5− 1999 07 14 704 0.5+ 0.2−
1995 11 17 327 0.3+ 0.1+ 1995 12 09 411 0.5− 0.0 1999 07 14 704 0.2+ 0.8−
1995 11 17 327 0.8+ 0.1+ 1995 12 21 411 0.8− 0.4− 1999 07 14 704 0.7− 0.2+
1995 11 17 327 0.8+ 0.1+ 1995 12 21 411 0.7− 0.3− 1999 07 16 704 0.9+ 0.3+
1995 11 18 411 0.1+ 0.1− 1998 05 24 704 0.4+ 0.6+ 1999 07 16 704 0.1+ 0.3+
1995 11 18 411 0.0 1.1+ 1998 05 24 704 1.4− 1.8− 1999 07 16 704 0.2− 0.1+
1995 11 20 411 0.1− 0.1− 1998 05 24 704 0.6+ 0.3+
1995 11 20 411 0.2− 0.1+ 1998 05 24 704 0.5− 0.1+

1995 WT4

Id. E. Colombini (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 306.10937 (2000.0) P Q
n 0.21539003 ω 119.85357 +0.94221424 −0.31582632
a 2.7562524 Ω 258.74921 +0.25438733 +0.89152523
e 0.2347233 i 6.54194 +0.21798946 +0.32470988
P 4.58 H 15.2 G 0.15 U 3

Residuals in seconds of arc
1995 11 18 552 1.1− 0.6− 1995 12 11 552 0.5− 0.3− 1999 07 17 552 0.7− 0.6−
1995 11 18 552 0.6+ 1.3+ 1995 12 11 552 0.5− 0.4− 1999 07 18 552 0.0 0.3−
1995 11 18 552 0.2+ 0.3− 1996 01 11 327 0.3− 1.2+ 1999 07 18 552 0.7+ 0.1−
1995 11 20 552 0.0 0.5− 1996 01 11 327 0.3+ 0.2+ 1999 07 18 552 0.1− 0.5+
1995 11 20 552 0.0 0.2− 1996 01 11 327 0.0 0.2− 1999 07 21 552 0.0 0.3−
1995 11 20 552 0.1− 0.0 1996 01 12 327 0.1+ 0.4+ 1999 07 21 552 (2.8+ 0.2+)
1995 11 24 552 0.4+ 0.6+ 1996 01 12 327 0.1+ 0.4− 1999 07 21 552 0.4− 0.6+
1995 11 24 552 0.2+ 0.5+ 1996 01 12 327 0.1+ 0.1− 1999 07 21 552 0.5+ 0.1+
1995 11 24 552 0.6+ 0.3+ 1999 07 17 552 0.6− 0.8− 1999 07 21 552 0.4+ 0.5+
1995 12 11 552 0.1− 1.4− 1999 07 17 552 0.2+ 0.4+

1995 WA11 = 1999 JK45

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 320.45987 (2000.0) P Q
n 0.17481552 ω 251.91381 +0.61050568 +0.77698896
a 3.1677391 Ω 56.69687 −0.63931607 +0.59787753
e 0.2085285 i 10.58508 −0.46750164 +0.19705485
P 5.64 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1995 11 16 691 0.0 0.0 1998 02 21 327 0.2+ 0.4+ 1999 05 18 704 0.4+ 0.3+
1995 11 16 691 0.4+ 0.1− 1998 02 21 327 0.1+ 0.2− 1999 05 18 704 0.1+ 1.1−
1995 11 16 691 0.2+ 0.0 1999 05 10 704 0.1− 0.9− 1999 05 18 704 2.0− 0.8+
1995 11 19 691 0.5+ 0.4+ 1999 05 10 704 1.1+ 0.8− 1999 05 18 704 0.1− 0.9+
1995 11 19 691 0.3+ 0.4− 1999 05 10 704 0.2+ 1.1− 1999 06 05 703 0.0 0.2+
1995 11 19 691 0.4+ 0.4− 1999 05 10 704 0.8+ 0.5− 1999 06 05 703 1.0+ 0.6+
1995 11 27 691 1.1− 0.3+ 1999 05 10 704 0.3− 0.4− 1999 06 05 703 0.7− 0.3+
1995 11 27 691 0.6− 0.1− 1999 05 13 704 0.2− 0.6+ 1999 06 05 703 0.1− 0.7+
1998 02 01 327 0.3+ 0.3− 1999 05 13 704 0.2+ 0.7+ 1999 06 15 704 0.0 0.4+
1998 02 01 327 0.7− 0.3+ 1999 05 13 704 0.3+ 0.5+ 1999 06 15 704 0.2− 0.8−
1998 02 01 327 0.3− 0.6+ 1999 05 13 704 1.1− 0.9+ 1999 06 15 704 0.1− 1.1−
1998 02 21 327 0.3+ 0.7− 1999 05 18 704 0.0 0.1+ 1999 06 15 704 0.9+ 0.6−

1995 XC = 1999 NP56

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 150.47352 (2000.0) P Q
n 0.17484594 ω 283.61762 −0.97553310 −0.10771095
a 3.1673716 Ω 250.46616 +0.16695807 −0.93013167
e 0.1602338 i 11.73379 −0.14303908 −0.35107468
P 5.64 H 12.8 G 0.15 U 5
Residuals in seconds of arc
1995 11 21 098 0.9− 1.5− 1995 12 04 709 0.3− 0.3+ 1995 12 13 817 0.2+ 0.3−
1995 11 22 098 0.5+ 0.5− 1995 12 04 709 0.1+ 0.2+ 1995 12 13 817 0.1− 0.3−
1995 11 22 098 1.1+ 0.9− 1995 12 04 709 0.0 0.2+ 1995 12 13 817 0.3+ 0.3−
1995 11 24 098 0.3− 0.5− 1995 12 04 709 0.1+ 0.1+ 1995 12 23 817 0.2+ 0.7−
1995 11 24 098 1.7+ 0.7− 1995 12 04 709 0.1+ 0.1+ 1995 12 23 817 0.1− 0.8−
1995 12 03 817 0.2− 0.7+ 1995 12 05 817 0.1+ 1.0+ 1999 07 12 704 0.8+ 0.8+
1995 12 03 817 0.4− 0.7+ 1995 12 05 817 0.0 0.5+ 1999 07 12 704 0.2+ 0.5−
1995 12 03 817 0.4− 0.6+ 1995 12 05 817 0.0 0.4+ 1999 07 12 704 0.7+ 0.6−
1995 12 03 327 0.4− 0.3+ 1995 12 08 817 0.1− 0.3+ 1999 07 12 704 0.3+ 0.4−
1995 12 03 327 1.3− 0.4+ 1995 12 08 817 0.2+ 0.3+ 1999 07 22 704 0.5+ 0.1−
1995 12 03 327 0.3+ 0.6+ 1995 12 08 817 0.1− 0.2+ 1999 07 22 704 1.2− 0.3−
1995 12 04 709 0.4− 0.1− 1995 12 12 817 0.3+ 0.1− 1999 07 22 704 0.9− 0.7+
1995 12 04 709 0.4− 0.2− 1995 12 12 817 0.2+ 0.3− 1999 07 22 704 0.3− 0.3+



1999 JULY 28 M.P.C. 35297

1995 XK1 = 1999 OA3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 347.50450 (2000.0) P Q
n 0.23021261 ω 116.45608 +0.87028804 −0.44966939
a 2.6366348 Ω 270.85115 +0.34907273 +0.85098309
e 0.1881358 i 11.59604 +0.34748662 +0.27133966
P 4.28 H 14.3 G 0.15 U 5
Residuals in seconds of arc
1995 12 15 411 0.3+ 0.1+ 1995 12 29 411 0.3− 0.0 1999 07 23 704 0.1+ 0.3−
1995 12 15 411 0.5+ 0.4+ 1996 01 09 411 1.0+ 0.1− 1999 07 23 704 0.9+ 1.1+
1995 12 16 411 0.2− 0.3− 1996 01 09 411 0.2− 1.2+ 1999 07 23 704 1.4− 0.3+
1995 12 16 411 0.7+ 0.9+ 1999 07 22 704 0.8− 0.2+ 1999 07 23 704 0.2− 1.2−
1995 12 22 411 0.5− 0.2+ 1999 07 22 704 0.1− 0.3+ 1999 07 23 704 1.0− 0.3−
1995 12 22 411 1.7− 0.9− 1999 07 22 704 0.2+ 0.1+ 1999 07 23 704 0.4+ 0.2+
1995 12 25 411 0.9+ 0.3− 1999 07 22 704 1.3+ 0.0 1999 07 23 704 0.4+ 0.3−
1995 12 25 411 0.3+ 0.0 1999 07 22 704 0.6+ 0.1+ 1999 07 23 704 0.0 0.1−
1995 12 29 411 0.9− 1.2− 1999 07 23 704 0.5+ 0.2− 1999 07 23 704 0.8− 0.0

1995 XP1 = 1998 RV52

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 354.15891 (2000.0) P Q
n 0.27301178 ω 350.85480 −0.34210616 −0.93867737
a 2.3533243 Ω 119.14019 +0.86520428 −0.33251699
e 0.1622079 i 2.82124 +0.36658551 −0.09119891
P 3.61 H 15.1 G 0.15 U 5
Residuals in seconds of arc
1995 12 15 411 1.2+ 0.5− 1996 01 09 411 0.5− 0.2− 1998 09 18 704 0.0 0.5−
1995 12 15 411 0.7− 0.6+ 1996 01 24 411 0.1+ 0.0 1998 09 18 704 1.6− 0.1−
1995 12 16 411 0.1− 0.1− 1996 01 24 411 0.5− 0.4− 1998 09 18 704 1.3+ 0.4+
1995 12 16 411 1.2− 0.5+ 1998 09 14 704 0.3+ 1.8+ 1998 09 18 704 0.2+ 0.9+
1995 12 25 411 0.7− 0.8+ 1998 09 14 704 1.0+ 0.2+ 1998 09 18 704 0.5− 0.9−
1995 12 25 411 0.6+ 0.7− 1998 09 14 704 1.3+ 0.8+ 1998 09 18 704 (2.2+ 1.7+)
1995 12 27 411 0.1− 0.6+ 1998 09 14 704 0.0 0.2+ 1998 09 18 704 (1.6+ 2.0−)
1995 12 27 411 0.8+ 0.7+ 1998 09 14 704 1.3+ 0.8− 1998 09 18 704 0.0 1.6−
1995 12 31 411 1.0+ 0.0 1998 09 17 699 0.2+ 0.4− 1998 09 18 704 1.0− 0.8−
1995 12 31 411 0.6− 1.2− 1998 09 17 699 0.7− 0.8+ 1998 09 18 704 1.2− 0.5−
1996 01 09 411 0.6+ 0.1− 1998 09 17 699 0.4− 0.3+

1995 YX = 1987 SA11

Id. A. Gnädig, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 60.52998 (2000.0) P Q
n 0.25886916 ω 269.58807 +0.99802686 +0.01139804
a 2.4382740 Ω 89.75807 +0.01409773 +0.91759895
e 0.2064671 i 3.54002 −0.06118530 +0.39734399
P 3.81 H 14.6 G 0.15 U 1
Residuals in seconds of arc
1979 08 14 413 0.5− 0.6− 1995 12 19 411 0.6− 0.5− 1998 06 22 691 0.6+ 0.1+
1979 08 14 413 0.7+ 2.2− 1995 12 21 411 1.0− 1.6+ 1998 06 22 691 0.5+ 0.3+
1983 10 01 413 0.3− 0.3+ 1995 12 21 411 0.5− 0.4+ 1998 06 22 691 0.5+ 0.5+
1983 10 01 413 0.4+ 0.1− 1995 12 26 411 0.3− 0.6+ 1998 07 24 566 0.2+ 0.6+
1986 06 26 413 0.1+ 0.1− 1995 12 26 411 0.4− 0.1+ 1998 07 24 566 0.0 0.4+
1986 06 26 413 0.1+ 0.4− 1995 12 27 411 1.3+ 0.7+ 1998 07 24 566 0.0 0.0
1987 09 30 033 0.4+ 0.7− 1995 12 27 411 0.0 0.4+ 1998 08 17 704 0.6− 0.4+
1987 09 30 033 0.6+ 0.3− 1995 12 30 411 0.2− 1.4+ 1998 08 17 704 0.3− 0.3+
1991 10 18 675 0.4+ 0.3− 1995 12 30 411 0.1− 0.9− 1998 08 17 704 0.7− 0.8+
1991 10 18 675 0.7− 0.3+ 1996 01 09 411 0.8+ 0.6− 1998 08 17 704 0.1− 0.8+
1995 12 19 411 0.7− 0.1+ 1996 01 09 411 1.5+ 0.4− 1998 08 17 704 0.6− 1.2+

1996 HS22 = 1998 YK2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 37.48196 (2000.0) P Q
n 0.28484545 ω 85.67851 −0.91212882 −0.40919702
a 2.2876866 Ω 70.16563 +0.36520601 −0.83791763
e 0.1138083 i 1.46556 +0.18613327 −0.36118119
P 3.46 H 16.5 G 0.15 U 4
Residuals in seconds of arc
1996 04 20 809 (2.3− 0.6+) 1996 05 22 809 0.9− 0.7− 1998 12 22 910 0.1− 0.3−
1996 04 20 809 (3.5− 0.6+) 1996 05 23 809 0.6+ 0.2− 1998 12 22 910 0.4− 0.4−
1996 04 20 809 (3.1− 0.7−) 1996 05 23 809 0.9− 1.0+ 1999 01 19 704 0.3− 1.8−
1996 04 20 809 (2.4+ 0.7+) 1996 05 23 809 0.9− 0.5− 1999 01 19 704 0.7− 0.9−
1996 04 20 809 1.6+ 1.6+ 1998 12 17 910 0.3+ 0.5+ 1999 01 19 704 0.4+ 0.3+
1996 04 20 809 (2.5+ 0.9+) 1998 12 17 910 0.1− 0.1− 1999 01 19 704 1.4− 0.8+
1996 04 21 809 (3.7+ 0.1−) 1998 12 17 910 0.2− 0.2− 1999 02 10 704 0.1+ 0.2−
1996 04 21 809 (2.7+ 1.0−) 1998 12 17 910 0.3+ 0.1+ 1999 02 10 704 0.6+ 0.6−
1996 04 21 809 0.1− 0.6+ 1998 12 18 910 0.3+ 0.3− 1999 02 10 704 0.5− 0.0
1996 05 19 809 0.5+ 0.7− 1998 12 18 910 0.3+ 0.0 1999 02 10 704 0.8− 0.1+
1996 05 19 809 0.7− 0.8− 1998 12 21 910 0.9+ 0.8+ 1999 02 10 704 0.0 0.2+
1996 05 19 809 1.1− 0.3− 1998 12 22 910 0.4− 0.2− 1999 02 12 699 0.5+ 0.7+
1996 05 22 809 0.5+ 0.1+ 1998 12 22 910 0.4− 0.7− 1999 02 12 699 0.6+ 0.8+
1996 05 22 809 1.3+ 0.7− 1998 12 22 910 0.3− 0.7− 1999 02 12 699 1.0+ 1.2+

1996 NA3 = 1999 GA38

Id. G. V. Williams, E. Bowell
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 32.07918 (2000.0) P Q
n 0.23364195 ω 41.45895 −0.98522855 +0.04597851
a 2.6107714 Ω 140.24640 −0.07943389 −0.97608301
e 0.0361176 i 14.94854 +0.15170682 −0.21248045
P 4.22 H 13.3 G 0.15 U 3
Residuals in seconds of arc
1996 07 14 809 (1.4− 4.5+) 1996 08 09 809 0.3+ 0.8− 1999 04 12 704 0.5− 1.1−
1996 07 14 809 (1.9− 4.6+) 1996 09 08 809 0.9+ 1.2+ 1999 04 16 704 0.2+ 1.3+
1996 07 14 809 (2.6− 4.8+) 1996 09 08 809 0.7− 0.0 1999 04 16 704 (2.2− 0.9−)
1996 07 16 809 1.5+ 0.9+ 1996 09 08 809 0.0 0.5+ 1999 04 16 704 1.4− 0.7−
1996 07 16 809 0.0 0.0 1999 02 23 699 1.2+ 0.2− 1999 04 16 704 0.4− 0.3+
1996 07 16 809 0.2− 0.7− 1999 02 23 699 1.7+ 0.3+ 1999 04 16 704 1.3− 1.2+
1996 08 08 809 (2.8− 0.4+) 1999 02 23 699 1.6+ 0.3+ 1999 06 07 704 1.0− 0.7−
1996 08 08 809 1.9− 0.3+ 1999 04 12 704 0.5− 0.5+ 1999 06 07 704 0.4− 0.1−
1996 08 08 809 1.2− 1.0+ 1999 04 12 704 0.2+ 0.2+ 1999 06 07 704 0.0 0.3−
1996 08 09 809 0.4+ 1.1− 1999 04 12 704 0.3− 0.4− 1999 06 07 704 0.5+ 0.3−
1996 08 09 809 1.1+ 0.4− 1999 04 12 704 0.3− 0.1− 1999 06 07 704 1.0+ 0.4+

1996 NS5

Id. E. Bowell (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.62870 (2000.0) P Q
n 0.28129060 ω 61.78108 +0.48537705 +0.86899240
a 2.3069202 Ω 237.57441 −0.83680717 +0.42984720
e 0.1342515 i 6.54661 −0.25330394 +0.24511957
P 3.50 H 15.3 G 0.15 U 4
Residuals in seconds of arc
1996 07 12 358 1.3+ 0.9− 1996 08 18 358 0.1− 0.5+ 1999 04 15 704 0.7+ 0.4+
1996 07 12 358 0.2+ 1.0− 1996 08 18 358 0.5− 0.3− 1999 05 13 704 0.4− 0.3+
1996 07 16 358 0.5+ 0.2− 1999 04 11 699 1.2− 0.4− 1999 05 13 704 (2.4− 0.0 )
1996 07 16 358 (2.0− 2.5+) 1999 04 11 699 0.1− 0.4+ 1999 05 13 704 2.0− 1.8+
1996 07 18 358 0.7+ 0.7+ 1999 04 11 699 0.7− 1.1− 1999 05 13 704 0.5+ 1.1−
1996 07 18 358 1.2− 0.8+ 1999 04 15 704 0.2− 1.3+ 1999 05 13 704 0.5− 0.2−
1996 08 05 358 0.9+ 0.2− 1999 04 15 704 1.5+ 0.0 1999 05 17 699 0.1− 0.0
1996 08 05 358 1.8− 0.6+ 1999 04 15 704 1.0+ 0.4+ 1999 05 17 699 1.1+ 0.2+
1996 08 05 358 0.1+ 0.1+ 1999 04 15 704 0.2+ 1.0− 1999 05 17 699 0.2+ 0.6−
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1996 PK2 = 1999 GO41

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 249.88309 (2000.0) P Q
n 0.23926191 ω 203.12786 +0.94452860 +0.28045486
a 2.5697271 Ω 139.32854 −0.24515048 +0.94834245
e 0.1435584 i 15.20342 −0.21855654 +0.14829585
P 4.12 H 15.1 G 0.15 U 4
Residuals in seconds of arc
1996 07 14 809 0.1− 1.1− 1996 08 09 566 0.2+ 0.7− 1996 08 20 566 0.2− 0.5+
1996 07 14 809 0.2− 0.3− 1996 08 09 566 0.8+ 0.8− 1999 04 12 704 1.8+ 1.8−
1996 07 14 809 0.3− 0.9− 1996 08 15 566 0.3+ 0.0 1999 04 12 704 1.1+ 0.6+
1996 07 15 809 1.0− 1.7− 1996 08 15 566 0.3+ 0.0 1999 04 12 704 0.4+ 1.2−
1996 07 15 809 1.7− 0.2+ 1996 08 15 566 0.4+ 0.3+ 1999 04 12 704 0.3− 0.3−
1996 07 15 809 2.0− 0.1+ 1996 08 19 566 0.0 0.2+ 1999 04 12 704 0.0 0.5−
1996 07 21 809 1.8+ 1.8+ 1996 08 19 566 0.0 0.1+ 1999 04 16 704 0.9+ 0.0
1996 07 21 809 0.9+ 0.6+ 1996 08 19 566 0.0 0.3+ 1999 04 16 704 1.1+ 0.9+
1996 07 21 809 1.2+ 0.9+ 1996 08 20 566 0.2− 0.7+ 1999 04 16 704 1.1− 2.0+
1996 08 09 566 0.5+ 0.7− 1996 08 20 566 1.1− 0.4+ 1999 04 16 704 3.9− 0.7+

1996 PO8 = 1999 GA42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.30962 (2000.0) P Q
n 0.25791904 ω 123.21261 +0.06535468 +0.99422746
a 2.4442584 Ω 150.18232 −0.96299859 +0.08518515
e 0.0860546 i 9.85333 −0.26146220 −0.06523225
P 3.82 H 15.0 G 0.15 U 5
Residuals in seconds of arc
1996 05 18 691 0.3+ 0.2+ 1996 08 19 566 0.9− 0.7− 1999 04 12 704 0.1− 0.8−
1996 05 18 691 0.1+ 0.1− 1996 08 19 566 0.7− 0.7− 1999 04 12 704 0.3+ 1.1−
1996 05 18 691 0.0 0.2+ 1996 08 19 566 0.7− 1.0− 1999 04 16 704 0.7− 0.4+
1996 08 08 809 (1.8− 2.9−) 1996 09 08 809 0.8+ 0.1− 1999 04 16 704 0.1+ 0.0
1996 08 08 809 (0.6− 2.5−) 1996 09 08 809 0.9+ 0.0 1999 04 16 704 1.1− 0.5−
1996 08 08 809 0.9− 1.7− 1996 09 08 809 (2.3+ 0.8+) 1999 04 16 704 0.6− 1.5+
1996 08 09 809 1.7+ 1.0+ 1999 04 12 704 1.2+ 0.2+ 1999 04 16 704 (1.9− 2.9+)
1996 08 09 809 0.7− 1.4+ 1999 04 12 704 1.1+ 0.1+
1996 08 09 809 0.5+ 1.4+ 1999 04 12 704 0.1− 0.2−

1996 QX = 1999 FM34 = 1999 HK
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 347.52687 (2000.0) P Q
n 0.27419354 ω 112.08696 −0.24221045 +0.96865025
a 2.3465577 Ω 143.75447 −0.92104594 −0.21166593
e 0.1341035 i 5.36036 −0.30497290 −0.13005472
P 3.59 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1996 08 19 046 0.2+ 0.0 1996 08 23 046 1.1− 0.1+ 1999 04 12 704 0.4+ 1.8−
1996 08 19 046 0.6+ 0.2− 1996 08 23 046 0.2+ 0.1+ 1999 04 12 704 0.5+ 0.0
1996 08 19 046 0.7+ 0.2− 1996 08 23 046 0.7− 0.4+ 1999 04 12 704 1.0− 1.6+
1996 08 19 046 0.0 0.1+ 1996 08 23 046 0.4+ 0.6− 1999 04 16 704 0.4− 0.3+
1996 08 19 046 0.3+ 0.3− 1999 03 19 704 0.4+ 0.2+ 1999 04 16 704 0.5+ 1.4+
1996 08 19 046 0.3+ 0.3+ 1999 03 19 704 0.1+ 1.0+ 1999 04 16 704 1.4+ 1.2+
1996 08 19 046 0.7+ 0.2+ 1999 03 19 704 0.2− 0.3+ 1999 04 16 704 (4.8− 1.3+)
1996 08 20 046 0.0 0.5+ 1999 03 19 704 1.1+ 0.1− 1999 04 17 327 0.1− 0.6−
1996 08 20 046 0.2+ 0.0 1999 03 19 704 1.7− 0.8− 1999 04 17 327 0.4− 0.2−
1996 08 20 046 0.4− 0.1− 1999 03 20 704 1.6+ 0.9− 1999 04 17 327 0.5− 0.1+
1996 08 22 046 0.1− 0.2− 1999 03 20 704 1.3− 0.3− 1999 04 18 327 0.6− 0.7−
1996 08 22 046 0.1− 0.3+ 1999 03 20 704 0.0 0.3+ 1999 04 18 327 0.7− 0.4−
1996 08 22 046 0.3− 0.3− 1999 04 12 704 0.3+ 0.5− 1999 04 18 327 1.1− 1.0−
1996 08 23 046 0.8− 0.1− 1999 04 12 704 1.7+ 1.1+

1996 RA2 = 1999 GT24

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 141.97977 (2000.0) P Q
n 0.20497640 ω 311.59843 +0.38400998 −0.92199135
a 2.8488318 Ω 115.75563 +0.86270058 +0.33909863
e 0.0414280 i 3.16215 +0.32906542 +0.18693334
P 4.81 H 14.1 G 0.15 U 3
Residuals in seconds of arc
1994 04 02 691 0.2− 0.3+ 1996 09 17 691 0.3− 0.1− 1999 04 12 704 0.4+ 2.0−
1994 04 02 691 0.0 0.0 1999 03 23 699 0.9+ 1.4− 1999 04 12 704 1.8− 0.3+
1994 04 02 691 0.2+ 0.2− 1999 03 23 699 0.2+ 0.6+ 1999 04 12 704 0.2+ 0.2−
1996 09 11 691 0.3− 0.7− 1999 03 23 699 (2.0+ 0.8−) 1999 04 12 704 (2.2− 0.3−)
1996 09 11 691 0.3− 0.2− 1999 04 06 704 1.0− 0.3+ 1999 04 16 704 1.2− 1.4−
1996 09 12 566 0.2+ 0.1− 1999 04 06 704 0.6+ 0.7− 1999 04 16 704 (2.3− 0.1+)
1996 09 12 566 0.3+ 0.3+ 1999 04 06 704 0.9− 0.2+ 1999 04 16 704 0.2− 1.1+
1996 09 12 566 0.3+ 0.3+ 1999 04 06 704 1.2+ 0.1− 1999 04 16 704 (6.1− 1.1+)
1996 09 13 566 0.4+ 0.2+ 1999 04 07 699 (2.3+ 0.0 ) 1999 04 17 703 (3.3+ 0.1−)
1996 09 13 566 0.3− 0.2+ 1999 04 07 699 1.1+ 1.0+ 1999 04 17 703 1.0+ 0.1+
1996 09 13 566 0.0 0.3+ 1999 04 07 699 0.3+ 0.0 1999 04 17 703 0.1− 0.8+
1996 09 17 691 0.0 0.1− 1999 04 12 704 1.2− 0.1− 1999 04 17 703 0.4+ 1.3+

1996 RF4 = 1999 GS43

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 139.14094 (2000.0) P Q
n 0.18623004 ω 255.87332 +0.27615365 −0.96100008
a 3.0369401 Ω 177.91484 +0.96103519 +0.27629467
e 0.1056788 i 23.94168 −0.01226887 +0.01183663
P 5.29 H 13.0 G 0.15 U 4
Residuals in seconds of arc
1996 09 15 610 0.1+ 0.6+ 1996 10 03 610 0.6− 1.0+ 1999 04 12 704 0.2− 0.1−
1996 09 16 610 0.4+ 0.3+ 1996 10 03 610 0.7− 1.1+ 1999 04 12 704 0.9− 0.1+
1996 09 16 610 0.8+ 0.0 1996 10 18 610 0.9+ 1.2+ 1999 04 16 704 1.3+ 0.9−
1996 09 16 610 0.0 0.1− 1996 10 18 610 0.6+ 0.3+ 1999 04 16 704 0.3− 0.2−
1996 09 16 610 0.3+ 0.1+ 1996 10 18 610 0.4+ 0.2− 1999 04 16 704 0.4+ 1.2+
1996 09 16 610 0.4+ 0.2+ 1996 10 18 610 0.2+ 0.6− 1999 04 16 704 0.5+ 0.0
1996 09 25 658 0.4− 0.9− 1996 10 19 610 1.1+ 0.9− 1999 04 16 704 0.6+ 0.8−
1996 09 25 658 0.3− 1.0− 1996 10 19 610 0.1− 0.5− 1999 04 16 552 0.9− 0.4−
1996 09 25 658 0.1− 0.9− 1996 10 19 610 1.9− 0.1− 1999 04 16 552 0.6+ 0.8+
1996 09 25 658 0.5− 0.9− 1999 04 12 704 0.5− 0.0
1996 10 03 610 0.5− 1.1+ 1999 04 12 704 0.5− 0.2+

1996 RD5 = 1999 JW35

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 147.70545 (2000.0) P Q
n 0.23032914 ω 295.55207 −0.09728302 −0.99496875
a 2.6357454 Ω 159.98712 +0.93639789 −0.09965316
e 0.0485930 i 4.01152 +0.33718690 −0.01031641
P 4.28 H 15.3 G 0.15 U 1
Residuals in seconds of arc
1994 05 02 691 0.1+ 0.2− 1996 10 06 809 0.9+ 0.4− 1999 05 10 699 0.7− 0.2−
1994 05 02 691 0.1− 0.0 1996 10 06 809 0.8+ 0.7− 1999 05 10 699 0.2− 0.5+
1994 05 02 691 0.2− 0.4− 1996 10 06 809 1.1+ 1.5− 1999 05 13 704 0.4− 0.1−
1996 09 11 566 0.5− 0.4+ 1997 12 28 566 0.2+ 0.3+ 1999 05 13 704 0.8+ 0.5−
1996 09 11 566 0.0 0.4+ 1997 12 28 566 0.1+ 0.5+ 1999 05 13 704 0.0 0.3−
1996 09 11 566 0.1+ 0.4+ 1997 12 28 566 0.1− 0.6+ 1999 05 13 704 0.6− 1.2+
1996 09 18 566 0.4− 0.6+ 1999 05 10 704 0.7− 1.1+ 1999 05 13 704 0.6− 0.7−
1996 09 18 566 1.5− 0.4+ 1999 05 10 704 0.0 1.5− 1999 05 14 703 0.5− 0.7+
1996 09 18 566 0.8− 1.1+ 1999 05 10 704 0.7+ 0.0 1999 05 14 703 1.1+ 1.7+
1996 10 05 809 (3.7+ 2.2+) 1999 05 10 704 1.4+ 0.2+ 1999 05 14 703 0.8+ 0.1−
1996 10 05 809 (2.4+ 2.1+) 1999 05 10 704 (2.6− 1.3−) 1999 05 14 703 0.2− 0.4−
1996 10 05 809 (3.6+ 2.3+) 1999 05 10 699 0.5− 0.5−
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1996 RQ11 = 1987 KK4 = 1999 FX58

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 301.47417 (2000.0) P Q
n 0.23649367 ω 234.50172 +0.20896821 +0.97767861
a 2.5897412 Ω 47.57559 −0.88737428 +0.19895601
e 0.1382569 i 1.69516 −0.41097346 +0.06753550
P 4.17 H 14.3 G 0.15 U 3
Residuals in seconds of arc
1987 05 30 413 0.2+ 0.4− 1996 09 17 691 0.0 0.3+ 1999 03 23 704 0.3+ 0.8−
1987 05 30 413 0.2− 0.3+ 1999 03 20 704 0.3+ 0.3− 1999 04 06 704 0.7+ 0.3−
1996 09 08 691 0.0 0.1− 1999 03 20 704 0.8− 0.2+ 1999 04 06 704 0.4+ 0.0
1996 09 08 691 0.1− 0.2− 1999 03 20 704 0.1− 0.1− 1999 04 06 704 0.2+ 0.1+
1996 09 08 691 0.2− 0.4− 1999 03 20 704 0.4− 0.3− 1999 04 06 704 0.2− 0.1+
1996 09 11 566 0.3− 0.3+ 1999 03 20 704 0.3− 0.1+ 1999 04 06 704 1.3− 0.6+
1996 09 11 566 0.1− 0.2− 1999 03 23 704 0.6+ 0.2− 1999 04 07 699 0.9+ 0.2−
1996 09 11 566 0.2− 0.3− 1999 03 23 704 0.1− 0.0 1999 04 07 699 0.8+ 1.0+
1996 09 17 691 0.7+ 0.4+ 1999 03 23 704 0.1+ 0.7+ 1999 04 07 699 0.3− 0.2−
1996 09 17 691 0.0 0.4+ 1999 03 23 704 0.5− 0.0

1996 RK25 = 1999 GF22

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 290.15486 (2000.0) P Q
n 0.23030094 ω 115.73985 +0.38744774 +0.92179214
a 2.6359606 Ω 176.95757 −0.91054486 +0.38493593
e 0.1343552 i 14.78672 −0.14419535 +0.04608225
P 4.28 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1996 09 12 691 0.4− 0.1− 1996 10 06 809 0.5+ 1.0− 1999 04 06 704 0.3+ 0.9+
1996 09 12 691 0.5− 0.1− 1996 10 06 809 0.8+ 0.6− 1999 04 06 704 0.6− 0.4+
1996 09 12 691 0.3− 0.3− 1996 10 06 809 0.4+ 0.5− 1999 04 12 704 1.0+ 0.0
1996 09 13 566 0.0 0.3− 1999 03 21 691 0.0 0.7− 1999 04 12 704 0.6+ 0.2+
1996 09 13 566 0.1− 0.1− 1999 03 21 691 0.0 0.6− 1999 04 12 704 0.3+ 0.0
1996 09 13 566 0.2− 0.2− 1999 03 21 691 0.0 0.6− 1999 04 12 704 0.2+ 1.5−
1996 10 05 809 0.2− 1.2+ 1999 04 06 704 (2.9− 1.0+) 1999 04 12 704 0.6− 1.0+
1996 10 05 809 0.3+ 0.1− 1999 04 06 704 0.1− 0.3+
1996 10 05 809 0.1− 1.4+ 1999 04 06 704 1.0− 0.1−

1996 SM = 1999 JA115

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 13.84258 (2000.0) P Q
n 0.26025192 ω 233.28660 −0.38384149 +0.92298839
a 2.4296297 Ω 14.21855 −0.80743451 −0.32102042
e 0.1090580 i 6.43646 −0.44801252 −0.21222234
P 3.79 H 15.7 G 0.15 U 4
Residuals in seconds of arc
1996 09 16 684 0.2+ 0.5+ 1999 05 13 704 0.2− 0.0 1999 06 15 704 0.4− 0.0
1996 09 16 684 0.0 0.8+ 1999 05 13 704 0.4+ 0.8+ 1999 06 15 704 0.1− 0.8+
1996 09 16 684 0.4− 0.5− 1999 05 13 704 0.4− 0.4− 1999 06 15 704 0.3+ 0.5−
1996 09 18 684 0.5+ 0.3+ 1999 05 13 704 0.3− 1.4+ 1999 06 15 704 0.9+ 0.1+
1996 09 18 684 0.4+ 0.1− 1999 05 18 704 0.4− 0.6− 1999 06 15 704 0.8− 0.1−
1996 09 18 684 0.3+ 0.0 1999 05 18 704 0.1− 0.6− 1999 07 05 684 0.1+ 0.2+
1996 09 21 684 0.7− 0.5− 1999 05 18 704 0.1− 0.6− 1999 07 05 684 0.1+ 0.2+
1996 09 21 684 0.4− 0.6− 1999 05 18 704 1.4+ 0.3−
1996 09 21 684 0.0 0.2+ 1999 05 18 704 0.2− 0.3−

1996 SC1 = 1999 ND7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 48.08739 (2000.0) P Q
n 0.29170145 ω 69.43459 −0.33283955 +0.94298323
a 2.2516990 Ω 181.12487 −0.87757989 −0.31001868
e 0.1547747 i 1.98854 −0.34506721 −0.12112411
P 3.38 H 15.9 G 0.15 U 5
Residuals in seconds of arc
1996 09 18 327 0.2+ 0.4− 1996 10 05 327 0.2− 0.6+ 1999 07 13 704 0.1− 0.2+
1996 09 18 327 1.0− 0.1+ 1996 10 05 327 0.2− 0.9+ 1999 07 13 704 0.2− 0.7−
1996 09 18 327 0.0 0.1− 1996 10 05 327 0.3− 0.2+ 1999 07 13 704 0.3+ 0.2+
1996 09 21 327 0.1− 0.4+ 1996 10 09 327 0.0 0.5− 1999 07 13 704 0.5+ 0.1−
1996 09 21 327 0.0 0.2− 1996 10 09 327 0.2+ 1.7+ 1999 07 13 704 0.1+ 0.2−
1996 09 22 327 0.2+ 0.1− 1996 10 09 327 0.4− 0.3− 1999 07 16 704 0.5+ 0.6−
1996 09 22 327 0.1− 0.2− 1996 10 13 566 0.3+ 0.3− 1999 07 16 704 0.4+ 0.6−
1996 09 22 327 0.9+ 0.3+ 1996 10 13 566 0.2+ 0.6− 1999 07 16 704 0.4+ 0.2−
1996 09 22 327 0.7+ 0.1− 1996 10 13 566 0.4− 0.8− 1999 07 21 699 0.2− 0.0
1996 10 03 327 0.0 0.9+ 1996 10 14 327 0.3− 0.9− 1999 07 21 699 1.1− 0.7+
1996 10 03 327 0.0 0.6+ 1996 10 14 327 0.2− 0.5− 1999 07 21 699 0.6− 1.3+
1996 10 03 327 0.2+ 0.0 1996 10 14 327 0.2+ 0.8−

1996 SM7 = 1999 NC1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 11.44884 (2000.0) P Q
n 0.29771776 ω 355.78823 +0.21164474 +0.97478847
a 2.2212608 Ω 286.41930 −0.89453203 +0.16407577
e 0.1795357 i 4.22494 −0.39372445 +0.15121699
P 3.31 H 15.1 G 0.15 U 4
Residuals in seconds of arc
1996 09 24 549 1.8− 0.3− 1996 10 04 809 (1.0+ 4.1+) 1999 07 11 470 1.2− 0.8+
1996 09 24 549 1.0− 0.0 1996 10 04 809 (0.6+ 3.0+) 1999 07 12 470 0.8+ 1.1−
1996 09 24 549 1.6− 0.9− 1996 10 18 691 0.6− 0.6+ 1999 07 12 470 0.3− 1.7+
1996 09 24 549 0.5+ 0.4− 1996 10 18 691 1.3+ 0.7− 1999 07 12 470 0.3+ 1.6+
1996 09 24 549 1.4+ 1.7− 1996 10 18 691 0.7− 0.7+ 1999 07 13 721 0.4− 0.0
1996 09 30 549 0.8+ 0.0 1996 10 21 691 0.1− 0.7+ 1999 07 13 721 0.3− 0.5−
1996 09 30 549 0.1+ 0.4+ 1996 10 21 691 0.0 0.6+ 1999 07 13 470 0.1− 0.1+
1996 10 01 549 0.8+ 0.0 1996 10 21 691 0.4+ 0.5+ 1999 07 13 470 0.2+ 0.2+
1996 10 01 549 0.7+ 0.1+ 1999 06 15 704 0.2+ 0.2− 1999 07 16 704 (2.3− 0.9+)
1996 10 03 809 (2.4+ 5.0+) 1999 06 15 704 0.2+ 0.8− 1999 07 16 704 0.2− 0.5+
1996 10 03 809 (1.8+ 5.4+) 1999 06 15 704 0.7+ 0.5− 1999 07 16 704 0.1+ 1.0−
1996 10 03 809 (1.9+ 5.2+) 1999 06 15 704 0.3+ 0.4− 1999 07 16 704 0.6− 0.4+
1996 10 04 809 (0.2+ 4.0+) 1999 06 15 704 0.4+ 0.7−

1996 SO7 = 1999 JU44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 284.22637 (2000.0) P Q
n 0.26765037 ω 68.60904 +0.99640749 +0.08189524
a 2.3846473 Ω 286.68836 −0.08362131 +0.91110209
e 0.2224639 i 1.29034 −0.01340095 +0.40396306
P 3.68 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1996 09 12 894 1.1+ 0.1+ 1999 05 10 704 1.5− 0.0 1999 05 19 704 1.1+ 0.5−
1996 09 17 894 0.4+ 0.4− 1999 05 10 704 0.4− 0.4+ 1999 06 09 704 0.0 0.9+
1996 09 17 894 0.0 0.8− 1999 05 10 704 1.7− 1.0− 1999 06 09 704 0.0 0.3+
1996 10 04 894 0.3− 0.3+ 1999 05 10 704 0.2+ 0.4− 1999 06 09 704 1.5− 1.8+
1996 10 04 894 1.5− 0.2+ 1999 05 13 704 0.6+ 0.1+ 1999 06 09 704 0.3− 1.8+
1996 10 15 894 0.6− 0.3− 1999 05 13 704 0.5+ 1.1− 1999 06 15 704 0.6+ 0.3+
1996 10 16 894 1.7+ 0.6− 1999 05 13 704 1.0− 0.7− 1999 06 15 704 0.3+ 0.1+
1996 10 16 894 0.4− 0.6+ 1999 05 13 704 0.3− 0.1− 1999 06 15 704 0.8+ 0.5+
1998 01 24 566 0.1− 0.5− 1999 05 13 704 0.3− 0.8− 1999 06 15 704 0.3+ 0.6+
1998 01 24 566 0.1+ 0.2+ 1999 05 19 704 1.8+ 0.0 1999 06 15 704 0.4+ 1.1+
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1998 01 24 566 0.1− 0.0 1999 05 19 704 0.4+ 1.5−
1999 05 10 704 0.7+ 1.7− 1999 05 19 704 0.3− 0.4−

1996 TW3 = 1999 GA29

Id. G. V. Williams, A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 113.92837 (2000.0) P Q
n 0.19045675 ω 318.90292 −0.25131147 −0.96746756
a 2.9918407 Ω 145.62294 +0.90098465 −0.24482921
e 0.0190797 i 2.95811 +0.35365124 −0.06375868
P 5.17 H 14.9 G 0.15 U 3
Residuals in seconds of arc
1992 10 26 693 0.7− 0.7+ 1996 10 09 566 0.2+ 0.2+ 1999 04 07 704 0.2+ 0.2−
1992 10 26 693 0.1− 0.1− 1996 10 09 566 0.1− 0.2+ 1999 04 07 704 0.5+ 1.2+
1992 10 26 693 0.8+ 0.6− 1996 10 13 566 1.3− 0.6− 1999 04 12 704 0.6− 0.0
1996 10 08 566 0.4+ 0.3+ 1996 10 13 566 1.4− 0.5− 1999 04 12 704 0.3+ 1.2+
1996 10 08 566 0.3+ 0.5+ 1996 10 13 566 1.3− 0.5− 1999 04 12 704 0.8+ 1.0−
1996 10 08 566 1.8+ 0.2+ 1999 04 07 704 1.2− 0.3− 1999 04 12 704 0.7− 0.6+
1996 10 09 566 1.3+ 0.6+ 1999 04 07 704 0.8+ 1.2− 1999 04 12 704 (4.3− 0.1+)

1996 TK12 = 1982 SW11 = 1999 NY12

Id. G. V. Williams, S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.50977 (2000.0) P Q
n 0.28308498 ω 329.83235 +0.99573073 +0.09161746
a 2.2971614 Ω 24.91846 −0.07845165 +0.90419523
e 0.2207983 i 1.53005 −0.04863805 +0.41717770
P 3.48 H 15.0 G 0.15 U 3
Residuals in seconds of arc
1982 09 28 095 0.3+ 0.7− 1996 10 22 385 0.6− 0.6+ 1999 07 14 704 0.3+ 0.2−
1996 10 15 905 0.1+ 0.4− 1996 10 22 385 0.2− 1.2+ 1999 07 14 704 0.2− 0.5−
1996 10 15 905 0.5+ 1.2− 1996 11 03 385 0.0 0.2− 1999 07 14 704 0.7− 0.4+
1996 10 16 905 0.4− 0.3− 1996 11 03 385 0.3− 0.2− 1999 07 16 704 0.6− 0.0
1996 10 16 905 0.6+ 0.0 1996 11 03 385 0.0 0.0 1999 07 16 704 0.6+ 0.3+
1996 10 17 385 0.1+ 0.2− 1996 11 14 385 0.3− 0.0 1999 07 16 704 0.1+ 0.4−
1996 10 17 385 0.4+ 0.1− 1996 11 14 385 0.2− 0.4+ 1999 07 16 704 0.2+ 0.6+
1996 10 17 385 0.1+ 0.1− 1996 11 14 385 0.1− 0.5+ 1999 07 16 704 0.7+ 0.6+
1996 10 22 385 0.1− 0.9+ 1999 07 14 704 0.3− 0.1−

1996 TG38 = 1999 JW38

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.18819 (2000.0) P Q
n 0.27713021 ω 284.77248 +0.69011930 +0.72229657
a 2.3299511 Ω 29.02722 −0.62321237 +0.62474308
e 0.1990528 i 5.31867 −0.36788815 +0.29662056
P 3.56 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1995 02 06 691 0.5+ 0.4− 1996 10 08 809 0.9− 0.3− 1999 05 13 704 (3.0− 0.9−)
1995 02 06 691 1.5+ 0.3− 1996 10 08 809 0.8+ 0.1+ 1999 05 13 704 1.4− 1.6+
1995 02 06 691 0.6+ 0.3− 1996 10 10 809 0.5+ 1.4− 1999 05 13 704 0.2− 0.9−
1995 04 04 691 0.5− 0.7+ 1996 10 10 809 0.3− 0.7− 1999 05 18 704 (0.6+ 3.1−)
1995 04 04 691 0.5− 0.5+ 1996 10 10 809 0.5− 1.3− 1999 05 18 704 1.0+ 0.0
1995 04 04 691 0.9− 0.3+ 1999 05 10 704 1.3+ 1.0− 1999 05 18 704 0.8+ 1.4−
1996 10 07 809 1.0− 1.0+ 1999 05 10 704 0.4+ 1.2+ 1999 05 18 704 0.7+ 0.1−
1996 10 07 809 0.1+ 1.0+ 1999 05 10 704 1.5− 0.7− 1999 05 18 704 0.3− 0.2+
1996 10 07 809 0.1− 0.9+ 1999 05 13 704 1.2− 1.2+
1996 10 08 809 1.2+ 1.1+ 1999 05 13 704 0.3+ 0.1−

1996 TG39 = 1999 JE131

Id. A. Doppler

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 288.71882 (2000.0) P Q
n 0.27242734 ω 336.57798 +0.99703429 +0.07030246
a 2.3566889 Ω 19.46833 −0.04688693 +0.87750129
e 0.2465691 i 5.39018 −0.06102663 +0.47439334
P 3.62 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1996 09 15 292 0.5+ 0.3+ 1996 10 10 809 1.0+ 0.3+ 1999 05 18 704 0.4− 0.4−
1996 09 15 292 0.8− 0.1+ 1996 10 10 809 1.8+ 0.3+ 1999 05 18 704 0.2− 1.9+
1996 10 07 809 0.8− 0.5− 1996 10 10 809 1.3+ 0.1+ 1999 06 15 704 0.4+ 0.1−
1996 10 07 809 0.7− 0.3− 1999 05 13 704 0.7− 0.3− 1999 06 15 704 0.2+ 0.4+
1996 10 07 809 1.0− 0.4− 1999 05 13 704 0.9− 1.0− 1999 06 15 704 0.9− 0.2−
1996 10 08 809 0.5− 0.3− 1999 05 13 704 1.1+ 0.0 1999 06 15 704 0.1+ 1.1−
1996 10 08 809 1.0− 0.3+ 1999 05 13 704 (2.5− 0.3+) 1999 06 15 704 0.5+ 0.1−
1996 10 08 809 0.2+ 0.1+ 1999 05 18 704 0.8+ 0.6+

1996 VR5 = 1999 OP
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 239.08210 (2000.0) P Q
n 0.26425184 ω 282.83712 −0.16063239 −0.98701181
a 2.4050496 Ω 176.40426 +0.91873483 −0.15034134
e 0.1813066 i 2.02731 +0.36072641 −0.05661421
P 3.73 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1996 11 14 411 1.1+ 0.0 1996 11 30 411 0.6− 0.2− 1998 04 25 809 0.1+ 1.6−
1996 11 14 411 0.6+ 0.3+ 1996 11 30 411 0.7− 0.2− 1999 07 18 557 0.3+ 0.5−
1996 11 15 411 0.9+ 0.4− 1996 12 08 411 1.4− 0.3− 1999 07 18 557 0.4+ 0.3+
1996 11 15 411 1.4+ 0.0 1996 12 08 411 1.7− 0.5− 1999 07 19 557 0.5− 0.1+
1996 11 19 411 0.9+ 0.6− 1998 04 25 809 0.1+ 0.7− 1999 07 19 557 0.1− 0.6−
1996 11 19 411 0.0 0.6− 1998 04 25 809 0.8− 0.5− 1999 07 19 557 0.2+ 0.2−

1996 VU15 = 1999 JY116

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 4.30686 (2000.0) P Q
n 0.22383524 ω 207.96112 −0.20005284 +0.95904947
a 2.6864808 Ω 51.21707 −0.84412666 −0.06481190
e 0.1519640 i 14.90498 −0.49742240 −0.27572366
P 4.40 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1996 11 05 691 0.8− 0.4− 1996 11 17 691 0.8+ 0.1+ 1999 05 18 704 0.4− 0.2−
1996 11 05 691 0.4− 0.2+ 1996 11 17 691 0.4+ 0.2− 1999 05 18 704 1.4+ 0.4+
1996 11 05 691 0.1− 0.0 1999 05 13 704 0.1+ 0.5+ 1999 06 15 704 0.6− 0.5−
1996 11 10 691 0.3− 0.3+ 1999 05 13 704 1.7+ 1.4+ 1999 06 15 704 0.4+ 0.1−
1996 11 10 691 0.1− 0.0 1999 05 13 704 0.2+ 2.2− 1999 06 15 704 0.2+ 0.2+
1996 11 10 691 0.0 0.3+ 1999 05 18 704 1.1− 0.5+ 1999 06 15 704 0.8− 0.5+
1996 11 17 691 0.4+ 0.1− 1999 05 18 704 0.9− 0.4−

1996 WY1 = 1999 GJ46

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 270.04879 (2000.0) P Q
n 0.23576278 ω 274.81526 +0.89427741 +0.37543583
a 2.5950908 Ω 63.30896 −0.21824783 +0.84100541
e 0.1777479 i 15.81879 −0.39068631 +0.38956107
P 4.18 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1996 11 24 327 1.3− 0.6− 1996 11 30 327 0.1+ 0.4+ 1999 04 16 704 0.0 0.5+
1996 11 24 327 0.2+ 0.5+ 1996 11 30 327 0.1+ 0.0 1999 04 16 704 1.1− 0.6+
1996 11 24 327 0.0 0.3+ 1999 04 12 704 1.1− 0.9− 1999 04 16 704 0.5+ 0.5−
1996 11 27 327 0.2− 0.2+ 1999 04 12 704 0.8+ 1.3+ 1999 05 12 704 0.3− 1.5+
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1996 11 27 327 0.3+ 0.4+ 1999 04 12 704 0.9+ 0.4+ 1999 05 12 704 1.2+ 0.6+
1996 11 27 327 0.1− 0.2− 1999 04 12 704 (3.2+ 0.6−) 1999 05 12 704 0.4+ 0.8−
1996 11 30 327 0.1+ 0.2+ 1999 04 16 704 1.0− 1.1− 1999 05 12 704 0.6+ 0.2−

1996 WA3 = 1999 NL38

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 315.39198 (2000.0) P Q
n 0.29318052 ω 333.94591 +0.93032676 −0.35282509
a 2.2441195 Ω 47.09232 +0.35579902 +0.80226076
e 0.2465743 i 7.84957 +0.08887731 +0.48155179
P 3.36 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1996 11 16 358 0.3− 1.4+ 1996 12 03 358 0.7+ 1.3+ 1999 07 14 704 0.4− 0.2−
1996 11 16 358 0.7+ 0.5− 1996 12 16 358 0.3+ 1.2− 1999 07 14 704 0.0 0.1+
1996 11 19 358 0.9− 0.4+ 1996 12 16 358 0.0 0.8− 1999 07 14 704 1.3+ 0.6+
1996 11 19 358 0.8− 0.8− 1996 12 16 358 0.3− 0.6+ 1999 07 14 704 0.3+ 0.8+
1996 11 23 358 (2.4− 1.1−) 1998 05 03 691 0.1− 0.0 1999 07 16 704 0.4− 0.1−
1996 11 23 358 1.0+ 1.5− 1998 05 03 691 0.4− 0.2+ 1999 07 16 704 0.7+ 2.0−
1996 11 23 358 (3.2+ 5.7−) 1998 05 03 691 0.1− 1.4− 1999 07 16 704 0.3− 0.1+
1996 12 03 358 (3.0+ 2.0−) 1999 07 14 704 0.9− 0.4−

1996 XC3 = 1999 JW88

Id. T. Kobayashi
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 276.47458 (2000.0) P Q
n 0.17355722 ω 225.06527 +0.88663245 +0.42202604
a 3.1830314 Ω 109.11540 −0.34753001 +0.87783838
e 0.1613155 i 11.54783 −0.30513243 +0.22648133
P 5.68 H 12.7 G 0.15 U 4
Residuals in seconds of arc
1996 12 03 411 1.0− 0.1+ 1998 03 25 704 0.3+ 0.7− 1999 05 17 704 1.2+ 0.9+
1996 12 03 411 0.1− 0.5+ 1998 03 25 704 1.2+ 1.6− 1999 05 17 704 0.2+ 0.6+
1996 12 06 411 2.0+ 0.1− 1998 03 25 704 (2.4− 1.1+) 1999 05 17 704 0.6− 0.6+
1996 12 06 411 0.8+ 1.1+ 1999 04 12 704 0.0 0.0 1999 05 17 704 1.0− 0.0
1996 12 12 411 0.5− 0.6+ 1999 04 12 704 0.7+ 0.5− 1999 05 17 704 0.3+ 0.5−
1996 12 12 411 0.2− 0.5+ 1999 04 12 704 0.9+ 0.8+ 1999 05 18 703 0.6+ 0.4−
1996 12 28 411 0.9− 0.7− 1999 04 12 704 0.1− 1.4− 1999 05 18 703 1.3+ 0.1−
1996 12 28 411 0.3− 0.0 1999 04 12 704 0.6− 1.0− 1999 05 18 703 0.7+ 0.6+
1998 02 24 566 0.1− 0.1+ 1999 05 12 704 0.6− 0.7+ 1999 05 18 703 1.0+ 1.1+
1998 02 24 566 0.1− 0.2− 1999 05 12 704 1.1− 0.3+ 1999 06 10 699 1.1+ 0.0
1998 02 24 566 0.2− 0.1+ 1999 05 12 704 1.5− 0.2+ 1999 06 10 699 0.1− 0.9+
1998 03 25 704 0.7− 0.4− 1999 05 12 704 1.7− 1.1− 1999 06 10 699 1.3+ 0.2+
1998 03 25 704 0.6− 0.9+ 1999 05 12 704 1.1− 0.1+

1996 XP5 = 1999 NZ36

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.57794 (2000.0) P Q
n 0.27029308 ω 326.93610 +0.97026149 −0.23906983
a 2.3690784 Ω 46.94425 +0.23182380 +0.87268069
e 0.2223041 i 2.97512 +0.06964461 +0.42576288
P 3.65 H 15.0 G 0.15 U 4
Residuals in seconds of arc
1996 12 07 411 0.0 0.3− 1996 12 28 411 0.1− 0.1+ 1999 07 14 704 0.1+ 0.4−
1996 12 07 411 0.3− 0.2+ 1996 12 28 411 0.4+ 0.0 1999 07 16 704 0.5− 0.0
1996 12 08 411 0.5+ 0.0 1999 07 14 704 0.2+ 0.1+ 1999 07 16 704 0.7+ 0.6+
1996 12 08 411 0.6+ 0.4− 1999 07 14 704 0.2− 0.3+ 1999 07 16 704 0.7− 0.5+
1996 12 14 411 0.2− 0.7+ 1999 07 14 704 0.3+ 0.9−
1996 12 14 411 0.9− 0.3− 1999 07 14 704 0.1+ 0.2−

1996 XP19 = 1981 VC2 = 1999 NV3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 291.46901 (2000.0) P Q
n 0.26797502 ω 244.71257 +0.72773533 −0.68567275
a 2.3827209 Ω 158.56427 +0.64391083 +0.67503778
e 0.2327449 i 2.50026 +0.23617817 +0.27235432
P 3.68 H 14.6 G 0.15 U 1
Residuals in seconds of arc
1981 11 03 033 0.3− 0.6+ 1996 12 19 411 0.2+ 0.2− 1999 07 13 704 0.2+ 0.5−
1981 11 03 033 0.2− 0.7+ 1996 12 28 411 0.2− 0.0 1999 07 13 704 0.3+ 0.4−
1996 12 08 411 1.5+ 0.1− 1996 12 28 411 0.5− 0.8+ 1999 07 13 704 0.3− 0.1−
1996 12 08 411 0.4+ 1.9− 1997 01 13 411 0.4− 0.8+ 1999 07 14 704 0.8+ 0.8+
1996 12 11 411 0.6+ 0.4− 1997 01 13 411 0.0 0.4+ 1999 07 14 704 1.1− 1.5+
1996 12 11 411 0.5− 0.3− 1998 04 22 704 1.0− 0.2− 1999 07 14 704 0.2− 0.0
1996 12 13 358 0.4+ 1.5− 1998 04 22 704 1.1− 0.2+ 1999 07 14 704 0.7− 0.7−
1996 12 13 358 0.8− 0.7− 1998 04 22 704 0.2− 1.4+ 1999 07 16 704 0.2+ 0.1−
1996 12 14 358 (3.5+ 0.6+) 1998 04 22 704 (2.4+ 0.1−) 1999 07 16 704 0.1− 0.0
1996 12 14 358 1.6− 0.4+ 1998 04 22 704 0.2− 1.6− 1999 07 16 704 0.2− 1.1+
1996 12 15 358 1.0− 0.5+ 1998 05 01 704 1.8+ 1.5+ 1999 07 16 704 0.3+ 0.3+
1996 12 15 358 0.2+ 1.1+ 1998 05 01 704 0.5+ 0.4+ 1999 07 16 704 0.6− 0.7+
1996 12 16 358 1.0+ 0.3− 1998 05 01 704 1.2+ 0.9+ 1999 07 16 704 0.2+ 0.2−
1996 12 16 358 1.6+ 1.5+ 1998 05 01 704 (3.4− 3.3+) 1999 07 16 704 0.1+ 0.1−
1996 12 16 358 0.5− 1.9+ 1999 07 13 704 0.2+ 0.1− 1999 07 16 704 0.2+ 0.4+
1996 12 19 411 0.1− 0.1− 1999 07 13 704 0.1− 0.0 1999 07 16 704 0.4+ 0.4−
1996 YT1

Id. E. Bowell (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 301.48408 (2000.0) P Q
n 0.23040656 ω 83.12030 +0.91652882 −0.33435486
a 2.6351550 Ω 296.21457 +0.19491593 +0.85260234
e 0.1310439 i 14.16225 +0.34926021 +0.40159193
P 4.28 H 13.2 G 0.15 U 4
Residuals in seconds of arc
1996 12 19 327 0.0 0.0 1997 01 02 327 0.8+ 0.4+ 1999 07 14 704 0.5− 1.0+
1996 12 19 327 0.2− 0.1+ 1999 06 13 699 0.5− 0.1+ 1999 07 16 704 0.5+ 0.1+
1996 12 19 327 0.3− 0.2− 1999 06 13 699 0.1− 0.0 1999 07 16 704 0.4+ 0.2−
1996 12 22 327 0.8− 0.1+ 1999 06 13 699 0.6− 0.1− 1999 07 16 704 0.4− 0.1−
1996 12 22 327 0.1− 0.1+ 1999 07 12 106 0.3− 1.2− 1999 07 16 704 0.8+ 0.4−
1996 12 22 327 0.7+ 0.0 1999 07 12 106 0.2+ 0.2− 1999 07 16 704 0.6+ 0.5−
1996 12 24 327 0.5+ 0.1+ 1999 07 12 106 0.6− 0.0 1999 07 21 699 0.3+ 0.7+
1996 12 24 327 1.0− 0.0 1999 07 14 704 0.1+ 0.2− 1999 07 21 699 0.2+ 0.4+
1996 12 24 327 0.3+ 0.0 1999 07 14 704 0.2− 0.0 1999 07 21 699 0.2+ 0.5+
1997 01 02 327 0.0 0.3+ 1999 07 14 704 0.6− 0.4+
1997 01 02 327 0.4+ 0.1+ 1999 07 14 704 0.2− 0.4+

1997 AG1 = 1999 NR18

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 24.37363 (2000.0) P Q
n 0.18474581 ω 319.62718 +0.04025897 +0.99387098
a 3.0531841 Ω 312.41219 −0.87705442 −0.01421471
e 0.0167659 i 8.01580 −0.47870111 +0.10962852
P 5.33 H 12.9 G 0.15 U 3
Residuals in seconds of arc
1997 01 02 411 (2.3+ 1.3+) 1997 02 06 691 1.2+ 0.6+ 1999 07 14 704 0.1+ 0.1+
1997 01 02 411 0.6+ 0.2+ 1997 02 06 691 0.2− 0.2+ 1999 07 14 704 1.4+ 0.3−
1997 01 03 411 1.0+ 0.6− 1997 02 06 691 0.5− 0.0 1999 07 14 704 1.2− 0.1+
1997 01 03 411 0.1− 0.7− 1998 03 31 704 0.7− 0.2+ 1999 07 16 704 0.8+ 0.1+
1997 01 09 411 0.6− 0.2− 1998 03 31 704 0.1− 0.1− 1999 07 16 704 0.2− 0.1+
1997 01 09 411 0.6− 0.1− 1998 03 31 704 0.6+ 0.4− 1999 07 16 704 0.5− 0.7−
1997 01 14 411 0.3+ 0.2+ 1998 03 31 704 0.8+ 0.2+ 1999 07 16 704 0.4+ 0.2+
1997 01 14 411 0.2− 0.7+ 1998 03 31 704 0.6− 0.0 1999 07 16 704 0.2+ 0.1+
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1997 01 26 411 0.2+ 0.5− 1999 06 15 704 0.0 1.1− 1999 07 16 704 0.2− 0.5+
1997 01 26 411 0.5+ 0.5− 1999 06 15 704 0.9− 0.9− 1999 07 16 704 0.1+ 0.3+
1997 02 01 691 0.6− 0.2+ 1999 06 15 704 0.3+ 0.4+ 1999 07 16 704 0.1− 0.7+
1997 02 01 691 0.5− 0.3+ 1999 06 15 704 0.5− 0.4+
1997 02 01 691 0.4− 0.3+ 1999 07 14 704 0.4+ 0.2+

1997 AQ4 = 1989 YU1 = 1991 NQ9

Id. A. Gnädig (MPC 32248, unpublished), S. Nakano (ibid.), G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 202.81419 (2000.0) P Q
n 0.28326904 ω 87.07529 −0.94611221 +0.31335335
a 2.2961662 Ω 111.17509 −0.32087701 −0.87304400
e 0.0838610 i 5.02890 −0.04369944 −0.37363599
P 3.48 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1989 12 30 413 1.3− 0.5+ 1997 01 07 411 0.2− 0.8− 1997 02 16 411 0.3− 0.6+
1989 12 30 413 0.9− 1.5+ 1997 01 07 411 0.1+ 0.3− 1998 06 21 688 0.0 0.7+
1989 12 31 413 1.5+ 1.9− 1997 01 11 411 0.5− 0.5− 1998 06 21 688 0.1+ 0.6+
1989 12 31 413 0.8+ 0.7− 1997 01 11 411 0.1+ 1.0+ 1998 06 21 688 0.3+ 0.3+
1991 07 11 809 0.4+ 2.2− 1997 01 16 411 0.5− 0.5− 1998 08 17 704 0.5− 0.1−
1991 07 11 809 0.1+ 0.7− 1997 01 16 411 0.6− 0.0 1998 08 17 704 0.3− 0.3+
1991 07 11 809 0.4− 0.5+ 1997 01 28 411 0.7+ 0.4− 1998 08 17 704 0.4+ 0.7+
1997 01 06 411 0.1− 1.0+ 1997 01 28 411 0.4+ 0.1+
1997 01 06 411 0.2+ 0.0 1997 02 16 411 0.5+ 0.3+

1997 AL6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 254.45865 (2000.0) P Q
n 0.23205366 ω 138.77248 +0.37111349 −0.86080692
a 2.6226707 Ω 286.75032 +0.72774635 +0.50256547
e 0.0447850 i 21.32719 +0.57676687 −0.08024582
P 4.25 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1997 01 08 684 0.2− 0.2+ 1997 01 11 684 0.1+ 0.0 1997 03 21 693 0.5− 0.3+
1997 01 08 684 0.8+ 0.7+ 1997 01 28 684 0.9+ 0.4− 1997 03 21 693 0.8− 0.4+
1997 01 09 684 0.0 0.4+ 1997 01 28 684 0.9− 1.2− 1999 07 17 684 0.1+ 0.0
1997 01 09 684 0.1− 0.5+ 1997 01 28 684 0.1+ 0.1+ 1999 07 17 684 0.0 0.0
1997 01 09 684 0.1− 0.3+ 1997 02 08 684 0.4− 0.1+ 1999 07 18 684 0.2− 0.1+
1997 01 10 684 0.0 0.7− 1997 02 10 684 0.1+ 0.4− 1999 07 18 684 0.4+ 0.6−
1997 01 10 684 0.1+ 0.2− 1997 02 10 684 0.1− 0.4−
1997 01 11 684 0.4+ 0.3+ 1997 02 10 684 0.0 0.6−
1997 AT6 = 1999 LM28

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.03096 (2000.0) P Q
n 0.30572080 ω 125.82959 +0.98627803 +0.14483857
a 2.1823248 Ω 225.99082 −0.16291733 +0.93152821
e 0.3500592 i 6.32454 +0.02671304 +0.33358204
P 3.22 H 15.9 G 0.15 U 3
Residuals in seconds of arc
1997 01 09 683 0.0 0.6+ 1999 05 10 704 1.1− 0.9+ 1999 06 15 704 0.1− 0.4+
1997 01 09 683 0.7− 0.7+ 1999 05 10 704 0.4− 0.5+ 1999 06 15 704 0.2− 0.0
1997 01 09 683 0.3− 0.5+ 1999 05 10 704 0.9+ 2.8+ 1999 06 15 704 0.1+ 0.0
1997 01 10 683 0.2− 0.1− 1999 05 10 704 0.5+ 0.4− 1999 06 15 704 0.4− 0.6+
1997 01 10 683 0.3+ 0.5− 1999 05 18 704 0.5+ 0.5− 1999 06 15 704 0.1+ 0.2−
1997 01 10 683 0.2+ 0.1+ 1999 05 18 704 0.1− 0.2+ 1999 06 15 426 0.4+ 0.1−
1997 01 10 683 0.4− 0.1− 1999 05 18 704 0.9+ 0.6− 1999 06 15 426 0.2+ 0.2−
1997 01 10 683 0.2+ 0.4+ 1999 05 18 704 0.5− 1.4− 1999 06 15 950 0.3− 0.0
1997 02 01 691 0.0 0.2− 1999 05 18 704 1.4− 1.0+ 1999 06 15 950 0.2− 0.2−
1997 02 01 691 0.3+ 0.0 1999 06 11 703 0.5+ 0.7− 1999 06 16 426 0.7+ 0.2−
1997 02 01 691 0.2+ 0.2+ 1999 06 11 703 1.0+ 0.5+ 1999 06 16 426 0.2+ 0.2+

1997 02 07 683 0.3− 1.2+ 1999 06 11 703 0.3+ 0.0 1999 06 16 426 0.5+ 0.4−
1997 02 07 691 0.0 0.8− 1999 06 11 703 0.6+ 0.4− 1999 06 16 428 0.3− 0.3+
1997 02 07 691 0.4+ 0.8+ 1999 06 14 703 1.1− 1.3− 1999 06 16 428 0.4− 0.0
1997 02 07 691 0.1+ 0.4− 1999 06 14 703 0.4− 0.5+ 1999 06 17 428 0.5− 0.4+
1997 02 07 683 0.9− 0.8− 1999 06 14 703 0.4+ 0.5− 1999 06 17 428 0.3− 0.6+
1997 02 10 683 0.1+ 0.5+ 1999 06 14 703 0.0 0.8+ 1999 06 17 426 0.0 0.2−
1997 02 10 683 0.5+ 0.5+ 1999 06 14 120 0.2− 0.1+ 1999 06 17 426 0.3+ 0.1−
1997 02 10 683 0.3− 0.9+ 1999 06 14 120 1.7− 0.1+
1999 05 10 704 1.2+ 0.1+ 1999 06 14 120 0.9+ 0.0

1997 AQ7 = 1999 NH14

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 291.05067 (2000.0) P Q
n 0.27031319 ω 63.13322 +0.90026199 −0.43482739
a 2.3689609 Ω 322.63034 +0.38594110 +0.81977012
e 0.1675559 i 2.01067 +0.20143937 +0.37269571
P 3.65 H 15.0 G 0.15 U 6
Residuals in seconds of arc
1997 01 05 327 0.1− 0.2+ 1997 01 14 327 0.4+ 0.2+ 1999 07 16 704 0.1− 0.3−
1997 01 05 327 0.1+ 0.3+ 1997 01 14 327 0.4− 0.3− 1999 07 16 704 0.0 0.4+
1997 01 05 327 0.0 0.0 1999 07 14 704 0.0 0.0 1999 07 16 704 1.2+ 0.6−
1997 01 09 327 0.4+ 0.5− 1999 07 14 704 0.4+ 0.2+ 1999 07 16 704 0.2+ 1.1+
1997 01 09 327 0.7− 0.4+ 1999 07 14 704 0.2− 0.9− 1999 07 16 704 0.0 0.1+
1997 01 09 327 0.1+ 0.0 1999 07 14 704 0.3− 0.0
1997 01 14 327 0.3+ 0.4− 1999 07 14 704 1.2− 0.1+

1997 AR8 = 1999 NG7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.57015 (2000.0) P Q
n 0.23469107 ω 61.36367 +0.98663321 −0.03655871
a 2.6029850 Ω 300.32665 −0.04410772 +0.87822049
e 0.2067009 i 10.60157 +0.15687386 +0.47685662
P 4.20 H 15.5 G 0.15 U 4
Residuals in seconds of arc
1997 01 02 691 0.1− 0.1+ 1997 01 16 691 0.2− 0.1+ 1999 07 13 704 0.4+ 0.4−
1997 01 02 691 0.2− 0.4− 1999 06 21 691 0.1− 0.1+ 1999 07 16 704 0.1+ 0.4−
1997 01 02 691 0.1− 0.3− 1999 06 21 691 0.2− 0.1+ 1999 07 16 704 0.3+ 0.0
1997 01 10 691 0.3+ 0.0 1999 06 21 691 0.0 0.4+ 1999 07 16 704 0.5− 0.8+
1997 01 10 691 0.2+ 0.1− 1999 07 13 704 0.5+ 0.2− 1999 07 20 699 0.9− 1.2−
1997 01 10 691 0.4+ 0.1− 1999 07 13 704 0.5+ 0.7− 1999 07 20 699 0.8− 1.0+
1997 01 16 691 0.2− 0.2+ 1999 07 13 704 0.1− 0.2− 1999 07 20 699 0.0 1.0+
1997 01 16 691 0.3− 0.0 1999 07 13 704 1.0+ 0.7−

1997 AD14 = 1999 NC14

Id. G. V. Williams, E. Bowell
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 295.03321 (2000.0) P Q
n 0.21525111 ω 82.64849 +0.96785990 −0.22942806
a 2.7574381 Ω 290.57211 +0.16448389 +0.88731554
e 0.1103735 i 6.31651 +0.19024263 +0.40004236
P 4.58 H 13.5 G 0.15 U 4
Residuals in seconds of arc
1996 12 08 327 0.6− 0.1− 1997 01 11 327 0.1+ 0.1+ 1999 06 15 704 0.3− 0.2−
1996 12 08 327 0.0 0.0 1997 01 26 327 0.2− 0.7+ 1999 07 14 704 0.9+ 0.3+
1996 12 08 327 0.4− 0.2− 1997 01 26 327 0.6− 0.2+ 1999 07 14 704 0.2+ 0.7−
1996 12 18 327 0.5+ 0.3+ 1997 01 26 327 1.0− 0.0 1999 07 14 704 0.0 0.1+
1996 12 18 327 1.0+ 0.3+ 1998 04 20 704 (2.9+ 0.9+) 1999 07 14 704 0.5+ 0.2−
1996 12 18 327 0.1− 0.1+ 1998 04 20 704 0.7− 0.8− 1999 07 16 704 0.3+ 0.1+
1997 01 02 327 1.7+ 0.6+ 1998 04 20 704 0.3+ 0.4− 1999 07 16 704 0.8− 0.6+
1997 01 02 327 0.7+ 0.1− 1998 04 20 704 0.2+ 0.9+ 1999 07 16 704 0.4+ 0.3+
1997 01 02 327 0.4− 0.0 1999 06 15 704 0.8− 0.3− 1999 07 16 704 0.3+ 0.0
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1997 01 11 327 0.5+ 0.3− 1999 06 15 704 0.9− 0.6+ 1999 07 16 704 0.5+ 0.5+
1997 01 11 327 0.7− 0.0 1999 06 15 704 0.9− 0.5+

1997 AT16 = 1999 NP40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 296.77813 (2000.0) P Q
n 0.25728444 ω 318.22717 +0.77332038 −0.63142273
a 2.4482760 Ω 81.01966 +0.59598382 +0.69314049
e 0.1805648 i 3.32446 +0.21628423 +0.34765156
P 3.83 H 14.6 G 0.15 U 5
Residuals in seconds of arc
1997 01 14 411 0.3+ 0.0 1997 02 09 411 0.9+ 0.5− 1999 07 14 704 0.1+ 0.3−
1997 01 14 411 0.2+ 0.3− 1997 02 09 411 0.9+ 0.6− 1999 07 16 704 0.4+ 0.6+
1997 01 15 411 0.5− 0.1+ 1999 07 14 704 0.1+ 0.1+ 1999 07 16 704 0.1− 0.1+
1997 01 15 411 0.1+ 1.0+ 1999 07 14 704 0.5− 0.6− 1999 07 16 704 0.6+ 0.3−
1997 01 26 411 1.0− 0.3− 1999 07 14 704 0.6− 0.1+
1997 01 26 411 0.8− 0.0 1999 07 14 704 0.1+ 0.3−

1997 CZ5 = 1999 NQ54

Id. G. V. Williams, G. J. Garradd (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 264.93956 (2000.0) P Q
n 0.28409977 ω 169.00053 −0.14144835 −0.90523263
a 2.2916878 Ω 288.15376 +0.87324969 +0.07655207
e 0.3989635 i 24.94016 +0.46629104 −0.41796371
P 3.47 H 13.6 G 0.15 U 2
Residuals in seconds of arc
1997 02 07 566 0.3− 0.8− 1997 02 12 670 0.1− 0.2+ 1997 02 28 627 0.2+ 0.2+
1997 02 07 566 0.2− 0.8− 1997 02 12 670 0.1− 0.2+ 1997 02 28 962 0.1− 0.6−
1997 02 07 566 0.5− 0.8− 1997 02 12 327 1.1+ 0.6− 1997 02 28 962 0.1− 0.9−
1997 02 07 046 0.4+ 0.3− 1997 02 12 327 0.8+ 0.8− 1997 03 02 861 0.4− 0.1−
1997 02 07 046 0.1− 0.0 1997 02 12 327 1.2+ 0.7− 1997 03 02 861 0.1+ 0.0
1997 02 07 046 0.3+ 0.2− 1997 02 13 711 0.2− 0.0 1997 03 02 861 0.3− 0.0
1997 02 07 046 0.1+ 0.0 1997 02 13 711 0.2− 0.0 1997 03 02 587 0.2− 0.2+
1997 02 07 046 0.3− 0.0 1997 02 13 619 0.0 0.2+ 1997 03 02 587 0.1− 0.3+
1997 02 07 557 0.1+ 0.2− 1997 02 13 619 0.1+ 0.3− 1997 03 02 118 0.0 0.4+
1997 02 07 557 0.2+ 0.2− 1997 02 13 619 0.5+ 0.6− 1997 03 02 627 0.5− 0.5+
1997 02 07 557 0.2+ 0.2− 1997 02 13 619 0.0 0.2− 1997 03 02 627 0.5− 0.7+
1997 02 07 557 0.2+ 0.2− 1997 02 16 046 0.3+ 0.7+ 1997 03 02 118 0.2− 0.4+
1997 02 07 619 0.0 0.3− 1997 02 16 046 0.4− 0.2+ 1997 03 02 627 0.6− 0.7+
1997 02 07 619 0.1− 0.1− 1997 02 16 046 0.3− 0.3+ 1997 03 04 402 0.6− 0.1+
1997 02 07 619 0.0 0.2− 1997 02 16 118 0.4+ 0.5+ 1997 03 04 402 0.9− 0.0
1997 02 07 619 0.0 0.4− 1997 02 16 118 0.2+ 0.5+ 1997 03 04 402 0.6− 0.1+
1997 02 07 557 0.3+ 0.3− 1997 02 16 118 0.2+ 0.5+ 1997 03 05 627 0.6+ 0.9+
1997 02 08 861 0.4− 0.7− 1997 02 17 629 0.2+ 0.1+ 1997 03 05 627 0.1+ 1.1+
1997 02 08 861 0.1− 0.8− 1997 02 17 629 0.4− 0.0 1997 03 05 627 0.5+ 0.8+
1997 02 08 861 0.1− 0.7− 1997 02 17 629 0.5− 0.9+ 1997 03 07 670 0.7+ 1.1+
1997 02 08 861 0.1+ 0.3− 1997 02 17 629 0.5+ 0.1+ 1997 03 07 670 1.6+ 0.3+
1997 02 08 861 0.0 0.1+ 1997 02 17 118 0.1− 0.0 1997 03 07 670 1.5+ 0.7+
1997 02 08 566 0.4+ 0.1− 1997 02 17 118 0.2− 0.2+ 1997 03 07 360 0.6+ 0.7+
1997 02 08 566 0.4+ 0.1− 1997 02 19 670 0.1− 0.2+ 1997 03 07 360 0.8+ 0.7+
1997 02 08 566 0.1− 0.0 1997 02 19 670 0.2− 0.3+ 1997 03 09 897 0.3+ 0.6+
1997 02 08 608 0.3− 0.0 1997 02 19 118 0.1− 0.3− 1997 03 09 897 0.7+ 0.0
1997 02 08 608 0.1+ 0.1+ 1997 02 19 118 0.3− 0.2− 1997 03 09 046 0.4+ 0.4+
1997 02 08 046 0.1+ 0.3− 1997 02 19 540 0.1+ 0.1− 1997 03 09 046 0.5+ 0.2+
1997 02 08 046 0.2− 0.1− 1997 02 19 540 0.1− 0.1− 1997 03 09 046 0.4+ 0.3+
1997 02 08 046 0.1− 0.1− 1997 02 19 540 0.2+ 0.1− 1997 03 10 861 0.4+ 0.3−
1997 02 08 046 0.0 0.2− 1997 02 19 540 0.3+ 0.2− 1997 03 10 861 0.2+ 1.4−
1997 02 08 046 0.1− 0.2− 1997 02 20 360 0.2− 0.4− 1997 03 10 861 0.1− 0.9−
1997 02 08 557 0.0 0.1− 1997 02 20 360 0.2− 0.3− 1997 03 10 861 0.4+ 0.6−
1997 02 08 557 0.0 0.2− 1997 02 20 360 0.4− 0.2− 1997 03 11 658 0.6− 0.5−
1997 02 08 557 0.0 0.2− 1997 02 21 658 0.0 0.2+ 1997 03 11 658 1.3− 0.3+
1997 02 08 557 0.1− 0.1− 1997 02 21 658 0.1− 0.2+ 1997 03 11 658 0.1− 0.1+
1997 02 09 670 0.1− 0.2+ 1997 02 21 658 0.1+ 0.2+ 1997 03 11 402 0.1− 0.0

1997 02 09 670 0.1− 0.1+ 1997 02 22 658 0.8− 0.0 1997 03 11 402 0.0 0.0
1997 02 09 670 0.1+ 0.0 1997 02 22 658 1.2− 0.0 1997 03 11 402 0.1− 0.0
1997 02 09 360 0.0 0.0 1997 02 22 658 0.8− 0.2− 1997 03 11 121 0.2− 0.1−
1997 02 09 897 0.1+ 0.2+ 1997 02 22 046 0.1− 0.2− 1997 03 11 121 0.1− 0.2−
1997 02 09 360 0.1+ 0.1+ 1997 02 22 046 0.1+ 0.2− 1997 03 11 587 0.3− 0.2+
1997 02 09 360 0.1+ 0.0 1997 02 22 046 0.1+ 0.2− 1997 03 11 587 0.1− 0.3−
1997 02 09 897 0.2− 0.2+ 1997 02 23 658 0.5− 0.1+ 1997 03 11 587 0.4− 0.1−
1997 02 09 046 0.0 0.1+ 1997 02 23 658 0.4− 0.4+ 1997 03 16 711 0.1− 0.2−
1997 02 09 046 0.0 0.1+ 1997 02 23 658 0.5− 0.4+ 1997 03 16 711 0.1+ 0.2−
1997 02 09 046 0.0 0.1+ 1997 02 23 540 0.0 0.3+ 1997 03 17 711 0.2+ 0.0
1997 02 09 046 0.1− 0.1+ 1997 02 23 540 0.3+ 0.2+ 1997 03 17 711 0.4+ 0.4−
1997 02 09 619 0.1+ 0.1+ 1997 02 23 540 0.3+ 0.1+ 1997 03 21 658 0.1− 0.4−
1997 02 09 619 0.1− 0.0 1997 02 24 658 0.1− 0.1− 1997 03 21 658 0.4− 0.2−
1997 02 09 619 0.3− 0.1+ 1997 02 24 658 0.0 0.1− 1997 03 21 658 0.4− 0.7+
1997 02 09 619 0.3− 0.0 1997 02 24 658 0.3− 0.0 1997 03 24 658 0.1+ 0.0
1997 02 09 619 0.1− 0.2− 1997 02 24 118 0.3+ 0.1− 1997 03 24 658 0.1+ 0.2+
1997 02 09 620 1.4+ 0.3+ 1997 02 24 118 0.4+ 0.1− 1997 03 24 658 0.3+ 0.2+
1997 02 09 620 0.4+ 0.2− 1997 02 25 670 0.2+ 0.1− 1997 04 02 121 0.3− 0.8+
1997 02 09 620 0.6+ 0.6− 1997 02 25 670 0.2+ 0.1− 1997 04 02 121 0.0 0.9+
1997 02 10 046 0.1− 0.1+ 1997 02 25 670 0.3+ 0.1− 1997 04 02 121 0.3− 0.7+
1997 02 10 046 0.2− 0.1+ 1997 02 26 118 0.3+ 0.5− 1997 04 02 121 0.3+ 0.3+
1997 02 10 046 0.0 0.1+ 1997 02 26 118 0.3+ 0.5− 1997 04 05 422 0.0 1.2+
1997 02 10 118 0.2− 0.4+ 1997 02 26 118 0.2+ 0.4− 1997 04 05 422 0.3+ 0.9+
1997 02 10 118 0.2− 0.4+ 1997 02 27 861 1.8− 0.1+ 1997 04 05 422 0.4+ 1.0+
1997 02 10 118 0.2− 0.3+ 1997 02 27 861 0.2− 1.8− 1997 04 12 861 0.8+ 0.6−
1997 02 10 619 0.2− 0.1+ 1997 02 27 402 0.4+ 0.1− 1997 04 13 861 2.2+ 0.2+
1997 02 10 619 0.2− 0.2+ 1997 02 27 402 1.2− 0.8+ 1997 04 13 861 0.1+ 0.3+
1997 02 10 619 0.0 0.0 1997 02 27 402 0.3+ 0.0 1997 04 14 861 0.7− 0.6−
1997 02 10 619 0.2− 0.2+ 1997 02 27 587 0.4+ 0.1− 1997 04 23 118 0.0 1.6−
1997 02 10 962 0.2+ 0.1− 1997 02 27 587 0.6+ 0.2− 1997 04 23 118 0.7+ 1.3−
1997 02 10 962 0.3+ 0.4− 1997 02 28 046 0.1+ 0.2+ 1997 04 23 118 0.6− 1.6−
1997 02 10 962 0.0 0.4+ 1997 02 28 046 0.1+ 0.1+ 1997 04 23 118 0.2− 1.7−
1997 02 10 962 0.2+ 0.3+ 1997 02 28 046 0.2+ 0.1+ 1997 04 23 118 0.8− 0.9−
1997 02 10 962 0.1+ 0.5− 1997 02 28 108 0.4− 0.8+ 1997 05 02 658 0.5− 0.6−
1997 02 10 962 0.2− 0.4+ 1997 02 28 108 0.1+ 0.0 1997 05 02 658 0.4− 0.5−
1997 02 10 962 0.4− 0.5+ 1997 02 28 108 0.6+ 0.8− 1997 05 02 658 0.6− 0.4−
1997 02 10 962 0.0 0.3+ 1997 02 28 962 0.4− 0.4+ 1999 06 17 422 0.3− 0.6−
1997 02 10 962 0.3+ 0.4+ 1997 02 28 108 0.5+ 0.8− 1999 06 17 422 0.2− 0.0
1997 02 10 620 0.2− 0.6+ 1997 02 28 962 0.2+ 0.1− 1999 06 17 422 0.2+ 0.7−
1997 02 10 962 0.0 0.5+ 1997 02 28 962 0.2− 0.3+ 1999 07 12 704 0.0 0.3+
1997 02 10 620 0.4− 1.2+ 1997 02 28 962 0.3+ 0.1+ 1999 07 12 704 0.1+ 0.2+
1997 02 10 620 0.2+ 0.5+ 1997 02 28 962 0.3+ 0.6+ 1999 07 12 704 0.2+ 0.3+
1997 02 10 620 0.1+ 0.7+ 1997 02 28 118 0.2+ 0.0 1999 07 12 704 0.3+ 0.0
1997 02 11 861 0.2− 0.2+ 1997 02 28 962 0.3+ 0.3− 1999 07 12 704 0.5+ 0.2+
1997 02 11 861 0.7− 1.1− 1997 02 28 962 0.0 0.5+ 1999 07 22 704 0.2− 0.3+
1997 02 11 861 0.2− 1.5− 1997 02 28 118 0.2+ 0.1+ 1999 07 22 704 0.5− 0.0
1997 02 11 118 0.1− 0.2+ 1997 02 28 962 0.6− 0.0 1999 07 22 704 0.5− 0.5+
1997 02 11 118 0.2− 0.1+ 1997 02 28 118 0.2+ 0.1+ 1999 07 22 704 0.3+ 0.0
1997 02 11 118 0.2− 0.0 1997 02 28 627 0.0 0.5+ 1999 07 22 704 0.5− 0.2+
1997 02 12 670 0.2− 0.2+ 1997 02 28 627 0.2+ 0.5+

1997 EY34 = 1999 NT23

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 276.09529 (2000.0) P Q
n 0.19979620 ω 285.62407 +0.80892257 −0.58566106
a 2.8978633 Ω 110.25250 +0.55822366 +0.73767402
e 0.0882741 i 3.14269 +0.18447393 +0.33591392
P 4.93 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1997 02 04 566 0.1− 0.5+ 1997 03 06 704 0.4+ 0.3− 1999 07 14 704 0.7+ 0.1−
1997 02 04 566 0.2− 0.8+ 1997 03 10 675 1.3− 0.5+ 1999 07 14 704 0.5− 0.1+
1997 02 04 566 0.3+ 0.3+ 1997 03 10 675 0.3− 0.3+ 1999 07 14 704 0.9+ 0.9−
1997 03 04 704 0.0 1.6− 1999 06 15 691 0.3+ 0.3− 1999 07 16 704 0.0 0.0
1997 03 04 704 0.0 0.1− 1999 06 15 691 0.3+ 0.3+ 1999 07 16 704 0.6− 0.5+
1997 03 05 704 0.3+ 0.2− 1999 06 15 691 0.0 0.1+ 1999 07 16 704 0.9− 0.3+
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1997 03 05 704 0.3+ 0.3− 1999 07 14 704 0.2− 0.1+ 1999 07 16 704 0.2− 0.6+
1997 03 06 704 0.6+ 0.4+ 1999 07 14 704 0.4+ 0.9− 1999 07 16 704 0.2− 0.6+

1997 GX20 = 1998 SA54

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 92.61497 (2000.0) P Q
n 0.30940295 ω 153.98748 +0.98684779 −0.15835533
a 2.1649760 Ω 215.17177 +0.13673014 +0.92486931
e 0.1009320 i 3.23253 +0.08623407 +0.34574607
P 3.19 H 15.6 G 0.15 U 4
Residuals in seconds of arc
1997 04 03 704 1.2+ 1.3+ 1998 09 18 704 0.2− 1.5− 1998 09 27 704 1.1− 0.1−
1997 04 03 704 0.1− 0.1+ 1998 09 18 704 0.4+ 0.9− 1998 09 27 704 0.7− 0.4+
1997 04 05 704 0.2+ 1.3+ 1998 09 18 704 0.1+ 1.6− 1998 10 14 699 0.5+ 0.7+
1997 04 05 704 0.0 1.6− 1998 09 18 704 (0.7+ 2.8−) 1998 10 14 699 1.0+ 0.9+
1997 04 05 704 0.2− 0.6+ 1998 09 18 704 0.4− 1.8− 1998 10 14 699 0.7+ 0.8+
1997 04 05 704 0.3− 0.6+ 1998 09 25 699 0.4+ 0.9+ 1998 10 27 327 0.1− 0.3−
1997 04 06 704 1.2+ 0.2+ 1998 09 25 699 0.3+ 1.2+ 1998 10 27 327 0.6− 0.3−
1997 04 06 704 0.1+ 0.7+ 1998 09 25 699 0.2+ 1.8+ 1998 10 27 327 0.3− 0.2−
1997 04 07 704 0.5− 0.2+ 1998 09 26 704 0.3+ 0.1− 1998 10 29 327 0.7− 0.2+
1997 04 07 704 0.2− 0.7+ 1998 09 26 704 0.7− 0.7+ 1998 10 29 327 0.4− 0.4−
1998 09 14 704 0.3+ 0.1− 1998 09 26 704 0.3+ 0.2− 1998 10 29 327 0.0 0.5−
1998 09 14 704 0.6− 0.4+ 1998 09 26 704 1.2− 0.7+ 1998 11 21 691 0.3+ 0.1−
1998 09 14 704 0.2− 0.8+ 1998 09 26 704 1.1− 0.6+ 1998 11 21 691 0.4− 0.9+
1998 09 16 699 0.4+ 0.0 1998 09 27 704 0.2− 0.2− 1998 11 21 691 0.1− 1.0+
1998 09 16 699 1.4+ 0.0 1998 09 27 704 0.0 0.4−
1998 09 16 699 1.4+ 0.3− 1998 09 27 704 0.6− 0.5+

1997 PS3 = 1992 BF6 = 1996 GO21 = 1999 BX33

Id. G. V. Williams (MPC 30769), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.32232 (2000.0) P Q
n 0.28221597 ω 211.14943 −0.70716172 +0.70696484
a 2.3018746 Ω 13.85689 −0.63880595 −0.63210265
e 0.0348791 i 2.65440 −0.30306644 −0.31724905
P 3.49 H 16.0 G 0.15 U 1
Residuals in seconds of arc
1992 01 30 691 0.9− 1.6+ 1997 08 05 327 0.3+ 0.9− 1999 01 19 104 0.6+ 0.7−
1992 01 30 691 0.1+ 0.0 1997 08 10 327 0.3− 0.6− 1999 01 19 104 1.0+ 1.0+
1992 01 30 691 0.6+ 0.3− 1997 08 10 327 0.2− 0.4− 1999 01 19 104 1.6+ 0.6+
1992 02 09 691 0.3+ 0.1− 1997 08 10 327 0.1− 0.6− 1999 01 19 104 2.5+ 0.3+
1992 02 09 691 0.2+ 0.4− 1997 09 23 691 0.3+ 0.5+ 1999 01 19 104 0.5+ 1.7+
1996 04 08 327 0.3− 0.3+ 1997 09 23 691 0.0 0.6+ 1999 01 21 610 3.7− 0.8−
1996 04 08 327 0.5+ 0.2+ 1997 09 23 691 0.3+ 0.8+ 1999 01 21 610 2.7− 0.8−
1996 04 08 327 0.1+ 0.2− 1997 09 29 691 0.2− 0.5+ 1999 01 21 610 1.8− 0.9−
1997 08 05 327 0.3+ 1.0− 1997 09 29 691 0.1− 0.6+ 1999 01 21 610 0.9− 1.0−
1997 08 05 327 0.1+ 0.7− 1997 09 29 691 0.1− 0.5+ 1999 01 21 610 2.4+ 1.0−
1997 SX15 = 1969 JR = 1984 DG3 = 1986 XZ2 = 1993 TS4

Id. G. V. Williams (MPC 30987, MPC 34518, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 8.12073 (2000.0) P Q
n 0.26071249 ω 181.08981 −0.90590137 +0.41704755
a 2.4267674 Ω 23.98251 −0.38716090 −0.74518778
e 0.1806118 i 10.42964 −0.17160753 −0.52035229
P 3.78 H 13.3 G 0.15 U 2
Residuals in seconds of arc
1969 05 05 095 0.2− 0.5+ 1997 11 03 704 0.1− 0.1+ 1999 02 13 704 0.7− 0.5+
1984 02 27 095 1.0+ 1.1− 1997 11 03 704 0.7+ 0.8+ 1999 03 11 744 0.4+ 0.1+
1986 12 02 010 (1.5− 9.3−) 1997 11 03 704 0.8+ 0.0 1999 03 11 744 0.1+ 0.7+
1986 12 03 010 (2.1+ 9.0−) 1998 11 25 704 1.3+ 0.5− 1999 03 11 611 0.2+ 0.1+
1986 12 03 010 (2.3+ 9.9−) 1998 11 25 704 0.8− 1.1+ 1999 03 11 611 0.3+ 0.0

1993 10 09 809 1.9− 0.9− 1998 11 25 704 1.9− 0.5+ 1999 03 15 704 0.6+ 0.1+
1993 10 09 809 1.8− 0.9− 1998 11 25 704 0.0 0.5+ 1999 03 15 704 0.2+ 1.1+
1993 10 09 809 (2.2− 0.0 ) 1998 11 25 704 0.3− 1.9+ 1999 03 15 704 0.9+ 0.4−
1993 10 12 809 0.8+ 0.9− 1998 12 01 704 0.7− 0.9+ 1999 03 15 704 0.8+ 0.6−
1993 10 12 809 0.5+ 1.3− 1998 12 01 704 0.6− 0.8− 1999 03 15 744 0.0 0.0
1993 10 12 809 0.3+ 0.2− 1998 12 01 704 0.3+ 0.1− 1999 03 15 704 1.6+ 1.7−
1993 10 22 809 (4.1+ 3.2−) 1998 12 01 704 0.2+ 0.6− 1999 03 15 744 0.2+ 0.1+
1993 10 22 809 1.4+ 1.8− 1998 12 01 704 0.4+ 0.3− 1999 05 03 127 0.3− 1.2+
1993 10 22 809 (3.3− 0.0 ) 1998 12 21 704 (2.2− 0.5+) 1999 05 03 127 0.4− 1.2+
1997 09 27 910 0.6+ 0.6+ 1998 12 21 704 0.6− 0.9− 1999 05 08 704 0.4− 0.1+
1997 09 27 910 0.5+ 0.5+ 1998 12 21 704 1.4− 0.8− 1999 05 08 704 1.5− 0.1−
1997 09 27 910 0.8+ 0.6+ 1998 12 21 704 0.1+ 0.3− 1999 05 08 704 0.1+ 0.2−
1997 09 29 910 0.5+ 0.8+ 1999 02 10 704 0.6− 0.3− 1999 05 08 704 0.8− 1.3−
1997 09 30 910 0.8+ 0.6+ 1999 02 10 704 0.9− 0.5+ 1999 05 09 127 0.1− 0.3−
1997 09 30 910 0.8+ 0.8+ 1999 02 10 704 (2.4− 0.7+) 1999 05 09 127 0.1+ 0.0
1997 09 30 910 0.8+ 0.7+ 1999 02 10 704 1.0− 0.1+ 1999 05 17 704 1.2− 0.5−
1997 09 30 910 0.7+ 0.7+ 1999 02 10 704 1.8− 0.2− 1999 05 17 704 0.2+ 0.1−
1997 10 01 910 0.8+ 0.6+ 1999 02 13 699 0.8+ 0.2+ 1999 05 17 704 0.2+ 0.0
1997 10 29 704 1.8− 1.0− 1999 02 13 699 0.7+ 0.2+ 1999 05 17 704 0.2− 0.2−
1997 10 29 704 (2.4− 0.1−) 1999 02 13 699 0.4+ 0.4+ 1999 05 17 704 1.5+ 0.0
1997 10 29 704 (2.5− 0.8−) 1999 02 13 704 0.1− 0.2− 1999 06 07 704 0.2+ 1.3−
1997 10 29 704 (2.9− 0.0 ) 1999 02 13 704 0.9+ 0.8+ 1999 06 07 704 0.0 0.9−
1997 10 29 704 1.8− 0.4− 1999 02 13 704 0.4− 0.2− 1999 06 07 704 0.3− 0.9−
1997 11 03 704 0.4− 1.0− 1999 02 13 704 0.1+ 0.2+ 1999 06 07 704 1.1− 1.5−

1997 TM25 = 1988 AN2

Id. A. Gnädig, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Gnädig
M 204.90931 (2000.0) P Q
n 0.28925966 ω 321.10941 +0.99582850 +0.05492443
a 2.2643530 Ω 35.94480 −0.01254507 +0.87336846
e 0.2405091 i 7.13025 −0.09037822 +0.48395335
P 3.41 H 15.5 G 0.15 U 1
Residuals in seconds of arc
1976 05 27 413 1.4− 0.2+ 1997 10 11 327 0.0 0.1− 1997 10 30 704 0.1+ 0.7+
1976 05 27 413 0.4+ 0.9− 1997 10 11 327 0.1+ 0.1+ 1997 10 30 704 0.2+ 0.2+
1979 05 19 413 1.1+ 0.6+ 1997 10 13 327 0.1+ 0.0 1997 10 30 704 0.3+ 0.1+
1988 01 11 033 0.1+ 0.1− 1997 10 13 327 0.4+ 0.2+ 1997 10 30 704 0.2− 0.4−
1988 01 11 033 0.3+ 0.6− 1997 10 13 327 0.2+ 0.2+ 1997 10 30 704 0.4− 0.0
1990 09 24 413 0.8+ 0.5+ 1997 10 18 327 0.1+ 0.4− 1997 11 02 327 0.1− 0.0
1990 09 24 413 0.3− 0.4− 1997 10 18 327 0.9− 0.4+ 1997 11 02 327 0.3− 0.4−
1997 10 11 327 0.4+ 0.0 1997 10 18 327 0.0 0.3− 1997 11 02 327 0.5− 0.2−

1997 UZ4 = 1999 GY44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 152.85835 (2000.0) P Q
n 0.17992739 ω 11.83876 +0.51805536 −0.85279507
a 3.1074527 Ω 47.00038 +0.77721441 +0.43709773
e 0.1875838 i 5.17951 +0.35715039 +0.28580789
P 5.48 H 12.8 G 0.15 U 3
Residuals in seconds of arc
1996 11 02 327 0.2− 0.5+ 1997 11 02 327 0.8+ 0.1+ 1999 04 12 704 0.4− 1.6+
1996 11 02 327 0.3− 0.2+ 1997 11 06 327 0.3+ 0.2− 1999 04 16 704 0.6− 1.0−
1996 11 02 327 0.1+ 0.1− 1997 11 06 327 0.2+ 0.5+ 1999 04 16 704 0.3+ 0.4−
1997 10 20 327 1.4− 0.4− 1997 11 06 327 0.1+ 0.0 1999 04 16 704 1.4− 1.2−
1997 10 20 327 0.0 0.0 1998 01 24 566 0.0 0.0 1999 04 16 704 1.9− 0.7+
1997 10 20 327 0.3+ 0.5− 1998 01 24 566 0.0 0.3− 1999 05 12 704 1.3− 1.1+
1997 10 25 327 1.1− 0.6+ 1998 01 24 566 0.1− 0.2− 1999 05 12 704 0.7+ 0.3−
1997 10 25 327 0.5− 0.2− 1999 04 12 704 0.9+ 0.4− 1999 05 12 704 0.1+ 0.2−
1997 10 25 327 1.0+ 0.2+ 1999 04 12 704 0.9+ 1.0+ 1999 05 12 704 (2.6− 0.3+)
1997 11 02 327 0.2− 0.1+ 1999 04 12 704 1.5+ 1.2−
1997 11 02 327 0.7+ 0.6+ 1999 04 12 704 1.6+ 1.2+
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1997 UR6 = 1999 GM16

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 69.58489 (2000.0) P Q
n 0.25905855 ω 111.51286 −0.86137921 −0.50756770
a 2.4370855 Ω 37.99313 +0.45318186 −0.78569311
e 0.1358043 i 1.86395 +0.22946036 −0.35364016
P 3.80 H 16.1 G 0.15 U 4
Residuals in seconds of arc
1995 03 28 691 0.3− 0.6+ 1997 11 01 691 0.3+ 0.3+ 1999 04 10 704 0.1− 0.2−
1995 03 28 691 0.1+ 0.3− 1997 11 01 691 0.1− 0.1+ 1999 04 10 704 0.5− 0.8+
1995 03 28 691 0.1+ 0.3− 1999 03 23 703 1.4− 0.7+ 1999 04 10 704 1.5+ 0.4+
1997 10 23 691 0.5− 0.1− 1999 03 23 703 0.1− 0.6− 1999 04 10 704 0.3+ 0.0
1997 10 23 691 0.0 0.2− 1999 03 23 703 1.0+ 0.5− 1999 04 12 704 1.5+ 0.3−
1997 10 23 691 0.1− 0.1+ 1999 03 23 703 0.3+ 0.4− 1999 04 12 704 0.1− 0.2−
1997 10 28 691 0.1+ 0.0 1999 04 09 704 (0.0 2.3−) 1999 04 12 704 0.4+ 0.1+
1997 10 28 691 0.1+ 0.2+ 1999 04 09 704 1.4− 0.2− 1999 04 12 704 0.5+ 0.3+
1997 10 28 691 0.5+ 0.0 1999 04 09 704 (0.0 2.5−) 1999 04 12 704 (4.3− 2.0+)
1997 11 01 691 0.5− 0.0 1999 04 09 704 1.9− 0.3+

1997 UT20 = 1999 GJ37

Id. G. V. Williams, E. Bowell
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 343.95161 (2000.0) P Q
n 0.25544184 ω 194.97830 −0.53348506 +0.83944856
a 2.4600354 Ω 42.91897 −0.75954589 −0.42161467
e 0.0773067 i 8.74540 −0.37213402 −0.34288071
P 3.86 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1997 10 23 327 0.5− 1.2+ 1997 11 29 704 0.4− 0.4+ 1999 02 23 699 0.1− 0.5+
1997 10 23 327 0.4− 0.1+ 1997 12 04 704 0.7+ 0.2− 1999 04 12 704 0.1− 0.0
1997 10 23 327 0.5− 0.1− 1997 12 04 704 (1.4+ 2.4−) 1999 04 12 704 1.3+ 0.7+
1997 10 27 327 0.2− 0.0 1997 12 04 704 1.2+ 0.2+ 1999 04 12 704 0.2− 1.5+
1997 10 27 327 0.3− 0.2+ 1997 12 04 704 (3.7− 0.4+) 1999 04 12 704 0.8+ 0.5+
1997 10 27 327 0.0 0.1+ 1997 12 31 691 0.0 0.3+ 1999 04 12 704 0.4+ 0.1−
1997 10 27 327 0.2+ 0.1− 1997 12 31 691 0.1+ 0.1− 1999 04 16 704 1.3− 0.2−
1997 11 29 704 0.5− 0.2− 1997 12 31 691 0.2+ 0.4+ 1999 04 16 704 1.7− 1.1−
1997 11 29 704 0.1+ 1.3− 1999 02 23 699 1.0+ 0.3− 1999 04 16 704 (2.3− 1.5+)
1997 11 29 704 0.3+ 0.4− 1999 02 23 699 0.1+ 1.3−

1997 VP5 = 1999 LZ27

Id. T. Kobayashi
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 122.19707 (2000.0) P Q
n 0.30539146 ω 260.17607 −0.80424446 −0.58809331
a 2.1838935 Ω 243.75254 +0.57581165 −0.73542075
e 0.0651145 i 5.48034 +0.14707752 −0.33660449
P 3.23 H 15.8 G 0.15 U 3
Residuals in seconds of arc
1992 01 27 691 0.1+ 0.2− 1997 11 29 704 0.3+ 0.0 1999 06 10 704 0.6+ 0.3−
1992 01 27 691 0.0 0.2+ 1997 11 29 704 (2.7− 1.0−) 1999 06 10 704 0.4− 0.0
1992 01 27 691 0.0 0.3+ 1997 11 29 704 0.9− 0.1+ 1999 06 10 704 0.1− 0.8+
1997 11 08 411 0.2− 0.1+ 1997 11 29 704 1.9− 0.5+ 1999 06 10 704 0.0 0.9+
1997 11 08 411 0.2− 0.2− 1997 12 03 411 0.1+ 0.2+ 1999 06 10 704 0.2− 1.1+
1997 11 09 411 1.1+ 1.2+ 1997 12 03 411 0.1− 1.4− 1999 06 15 704 0.3+ 0.7−
1997 11 09 411 0.3+ 0.1+ 1999 06 10 704 0.5− 0.0 1999 06 15 704 0.2− 0.1−
1997 11 19 411 1.2+ 1.4+ 1999 06 10 704 0.5+ 0.1− 1999 06 15 704 0.2− 1.4−
1997 11 19 411 0.8+ 0.2+ 1999 06 10 704 0.2− 0.4+ 1999 06 15 704 0.0 0.2−
1997 11 29 704 0.3− 0.9− 1999 06 10 704 0.2+ 0.8+ 1999 06 15 704 0.2+ 0.2+

1997 WT22

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 286.51679 (2000.0) P Q
n 0.54418481 ω 74.60716 −0.82613965 −0.54704112
a 1.4858391 Ω 72.05336 +0.44704348 −0.78223975
e 0.3058791 i 8.16129 +0.34299477 −0.29807212
P 1.81 H 19.0 G 0.15 U 2
Residuals in seconds of arc
1988 12 13 675 0.2− 1.3− 1997 12 22 658 0.1+ 0.0 1998 02 01 046 1.9+ 0.6+
1988 12 13 675 0.2− 1.0− 1997 12 22 658 0.0 0.1+ 1998 02 01 557 0.6+ 0.1+
1997 11 29 704 0.3− 0.5− 1997 12 22 658 0.0 0.0 1998 02 01 557 1.0+ 0.2+
1997 11 29 704 0.9+ 0.4− 1997 12 24 104 0.1+ 0.0 1998 02 08 046 0.1+ 0.5+
1997 11 29 704 0.6+ 0.2− 1997 12 24 104 0.5+ 0.5+ 1998 02 08 046 0.8− 0.3+
1997 11 29 704 0.5+ 0.3− 1997 12 24 104 0.2− 0.0 1998 02 08 046 0.2+ 1.6+
1997 11 29 704 0.9+ 0.3+ 1997 12 25 566 0.5− 0.1+ 1998 02 08 046 0.0 0.9+
1997 11 30 360 0.5+ 1.1+ 1997 12 25 566 0.2− 0.3+ 1998 02 23 557 0.6+ 0.1+
1997 11 30 360 0.3+ 0.0 1997 12 25 566 0.6− 0.3− 1998 02 23 557 0.1− 0.3−
1997 11 30 360 0.4+ 0.2+ 1997 12 25 402 0.2+ 0.1− 1998 02 27 118 0.5+ 0.1+
1997 12 02 658 0.4+ 0.3− 1997 12 25 402 0.3+ 0.5− 1998 02 27 118 0.5+ 0.2−
1997 12 02 658 0.2+ 0.2− 1997 12 25 402 0.1+ 0.5− 1998 03 03 711 0.5+ 0.1+
1997 12 02 658 0.6+ 0.1− 1997 12 27 658 0.8− 0.3− 1998 03 04 711 0.1+ 0.9+
1997 12 03 658 0.3+ 0.1− 1997 12 27 658 0.4− 1.7− 1998 03 04 711 0.2+ 1.1+
1997 12 03 658 0.5+ 0.0 1997 12 27 658 0.7− 0.7− 1998 03 05 711 0.3− 0.6+
1997 12 03 658 0.6+ 0.2+ 1997 12 27 587 0.0 0.5+ 1998 03 11 118 0.4− 0.1+
1997 12 04 704 0.4− 0.0 1997 12 30 566 0.5− 1.2+ 1998 03 11 118 0.9+ 0.1−
1997 12 04 704 0.4− 0.7+ 1997 12 30 566 0.6− 1.3+ 1998 03 17 658 0.6− 0.0
1997 12 04 704 0.5+ 0.4− 1997 12 30 566 0.5− 1.5+ 1998 03 17 658 1.1− 0.1−
1997 12 04 704 0.3− 0.4− 1997 12 31 046 0.0 0.3+ 1998 03 17 658 0.8− 0.0
1997 12 04 704 0.5− 0.5− 1997 12 31 046 0.1+ 0.3+ 1998 03 19 658 0.2+ 0.0
1997 12 04 402 0.6− 0.2+ 1997 12 31 046 0.3+ 0.4+ 1998 03 19 658 0.3+ 0.8+
1997 12 04 402 0.6− 0.1+ 1998 01 10 658 0.3− 0.1− 1998 03 19 658 0.9+ 0.2+
1997 12 04 402 0.4− 0.0 1998 01 10 658 0.2− 0.2− 1998 03 23 557 0.4− 0.5−
1997 12 05 658 0.6− 0.4− 1998 01 10 658 0.5− 1.2− 1998 03 23 557 0.5− 0.0
1997 12 05 658 0.6− 0.4− 1998 01 10 557 0.1− 0.1− 1998 03 23 557 1.0− 0.4−
1997 12 05 658 0.7− 0.3− 1998 01 10 557 0.4+ 0.0 1998 03 23 118 0.4− 0.3−
1997 12 05 046 0.6− 0.3+ 1998 01 10 118 0.6+ 0.2+ 1998 03 23 118 0.5− 0.3−
1997 12 05 046 0.3− 0.3− 1998 01 10 557 0.2− 0.0 1998 03 28 658 1.2− 0.4+
1997 12 05 046 0.3− 1.0− 1998 01 10 118 0.6+ 0.4+ 1998 03 28 658 0.8− 0.2+
1997 12 05 046 0.4− 0.1+ 1998 01 10 118 0.4+ 0.2+ 1998 03 28 658 1.1− 0.0
1997 12 05 118 0.5− 0.3− 1998 01 11 658 0.7− 0.4− 1998 04 08 557 0.1+ 0.2+
1997 12 06 118 0.2− 0.5− 1998 01 11 658 0.2− 0.6− 1998 04 08 557 0.4+ 0.2+
1997 12 06 587 0.5− 0.5+ 1998 01 11 658 0.2− 0.1− 1998 04 08 557 0.6+ 0.3−
1997 12 06 587 0.1− 0.1+ 1998 01 15 118 0.7+ 0.4− 1998 04 08 557 0.7− 0.2−
1997 12 07 910 (3.1+ 1.6−) 1998 01 15 118 0.6+ 0.5− 1998 04 09 046 0.3− 0.3+
1997 12 07 910 (3.0+ 1.5−) 1998 01 15 118 0.5+ 0.5− 1998 04 09 046 0.1+ 0.5−
1997 12 07 910 (3.0+ 1.4−) 1998 01 18 118 0.2+ 0.0 1998 04 09 046 0.5+ 0.1−
1997 12 18 658 0.4− 0.7+ 1998 01 18 118 0.2+ 0.1+ 1998 04 09 046 0.1− 0.1+
1997 12 18 658 0.4− 1.0+ 1998 01 18 118 0.8+ 0.4+ 1998 04 09 046 0.1− 0.3+
1997 12 18 658 0.1+ 0.8+ 1998 01 24 118 0.0 0.9− 1998 04 09 118 0.1+ 0.4+
1997 12 18 046 0.3+ 0.6+ 1998 01 24 118 0.1+ 0.8− 1998 04 09 118 0.0 1.0+
1997 12 18 046 0.5− 0.4+ 1998 01 24 118 0.1+ 0.5− 1998 04 16 658 0.5− 0.8−
1997 12 18 046 0.2− 0.0 1998 01 26 118 0.6+ 0.3+ 1998 04 16 658 (2.9− 0.6+)
1997 12 21 360 0.1− 0.0 1998 01 26 118 0.1+ 0.1+ 1998 04 16 658 1.2− 0.2−
1997 12 21 360 0.2− 0.1+ 1998 01 27 360 0.3+ 0.0 1998 04 29 557 0.8+ 0.3−
1997 12 21 360 0.0 0.1+ 1998 01 27 360 0.5− 0.0 1998 04 30 402 (3.7+ 2.4−)
1997 12 21 046 0.1− 0.3+ 1998 01 27 360 0.2+ 0.3+ 1998 04 30 402 1.8+ 1.2−
1997 12 21 046 0.3− 0.1+ 1998 02 01 046 1.2+ 0.1− 1998 04 30 402 0.0 0.7−
1997 12 21 046 0.1+ 0.2+ 1998 02 01 046 1.1+ 0.1+ 1998 05 18 611 (2.8+ 1.9−)

1997 WL35 = 1999 FX46

Id. A. Doppler, E. Bowell



M.P.C. 35306 1999 JULY 28

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 188.87156 (2000.0) P Q
n 0.24211429 ω 135.98439 +0.98086007 −0.18015885
a 2.5495044 Ω 234.53526 +0.14396426 +0.92642746
e 0.1672478 i 5.20347 +0.13110231 +0.33056763
P 4.07 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1997 09 26 327 0.1− 0.3+ 1997 11 29 704 0.5− 1.3+ 1997 12 05 704 0.7+ 0.5−
1997 09 26 327 0.1+ 0.3− 1997 11 29 704 0.5− 0.5− 1997 12 05 704 0.1− 1.1−
1997 09 26 327 0.3+ 0.1+ 1997 11 29 704 0.3+ 0.7− 1997 12 05 704 0.7+ 0.2−
1997 11 26 704 0.6+ 0.3− 1997 11 29 704 0.3− 0.6+ 1997 12 05 704 (4.9− 0.2+)
1997 11 26 704 0.1+ 0.0 1997 12 04 704 0.3− 0.8− 1999 03 20 704 1.2+ 0.8−
1997 11 26 704 0.2+ 1.4− 1997 12 04 704 0.3+ 0.1+ 1999 03 20 704 0.6− 1.0+
1997 11 28 566 0.5− 1.0+ 1997 12 04 704 0.1+ 0.6− 1999 03 20 704 0.7− 1.4+
1997 11 28 566 0.6+ 1.7+ 1997 12 04 704 0.0 1.1+ 1999 03 23 704 (2.7+ 0.5+)
1997 11 28 566 1.2− 1.1+ 1997 12 04 704 0.4+ 0.2− 1999 03 23 704 0.7− 0.4−
1997 11 29 704 1.4− 0.3− 1997 12 05 704 0.7+ 0.3− 1999 03 23 704 0.9+ 1.1−

1997 WZ39 = 1999 JR26

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 157.09190 (2000.0) P Q
n 0.26823707 ω 226.08931 +0.18728945 −0.98149478
a 2.3811688 Ω 213.17720 +0.92084414 +0.18956253
e 0.1463899 i 4.17952 +0.34200693 +0.02709323
P 3.67 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1993 09 17 809 (4.3− 1.5−) 1997 12 04 704 1.0+ 0.1+ 1999 05 10 704 0.4+ 0.9−
1993 09 17 809 (3.8− 0.8−) 1997 12 04 704 0.7+ 0.8− 1999 05 10 704 (1.4+ 2.1−)
1993 09 17 809 (4.6− 0.8−) 1997 12 04 704 0.5+ 0.6+ 1999 05 10 704 (2.5+ 1.8−)
1993 09 18 809 (0.3+ 3.5+) 1997 12 05 704 1.0+ 0.1− 1999 05 13 704 0.3− 0.2+
1993 09 18 809 (0.9− 3.3+) 1997 12 05 704 0.5− 0.2+ 1999 05 13 704 0.3− 0.1+
1993 09 18 809 (0.9− 3.8+) 1997 12 05 704 0.2+ 0.6+ 1999 05 13 704 0.3− 0.3−
1993 09 24 809 (0.9+ 2.8+) 1997 12 05 704 1.4+ 1.4+ 1999 05 13 704 1.9− 0.8−
1993 09 24 809 0.4+ 0.7+ 1997 12 05 704 1.7+ 1.3+ 1999 05 13 704 (3.5− 0.1−)
1993 09 24 809 0.5− 0.4− 1997 12 06 704 0.1− 0.4− 1999 05 18 704 0.5− 1.0−
1997 11 29 704 1.1− 0.6− 1997 12 06 704 0.2+ 1.0+ 1999 05 18 704 0.5+ 1.6+
1997 11 29 704 1.6− 0.2− 1997 12 06 704 1.1− 0.2+ 1999 05 18 704 0.7+ 0.2−
1997 11 29 704 1.1− 0.7− 1997 12 06 704 0.7− 0.5+ 1999 05 18 704 1.2− 0.1+
1997 11 29 704 1.1− 0.7− 1997 12 06 704 0.1+ 0.0 1999 05 19 704 0.0 0.4+
1997 11 29 704 1.5− 0.7− 1999 05 07 699 1.5+ 0.4− 1999 05 19 704 0.7+ 0.8+
1997 12 04 704 1.0+ 0.8− 1999 05 07 699 0.7+ 1.1− 1999 05 19 704 1.3+ 1.1+
1997 12 04 704 1.0+ 0.6− 1999 05 07 699 0.4+ 0.6− 1999 05 19 704 1.6− 1.7+

1997 WF45 = 1999 GL40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 70.43346 (2000.0) P Q
n 0.21393768 ω 58.94680 −0.74836902 −0.64086530
a 2.7687125 Ω 80.61962 +0.53405326 −0.73507545
e 0.0967965 i 9.97981 +0.39335852 −0.22125948
P 4.61 H 13.4 G 0.15 U 4
Residuals in seconds of arc
1997 11 29 704 1.5− 1.7− 1997 12 05 704 (5.6+ 1.2+) 1998 01 02 704 1.3− 0.6−
1997 11 29 704 1.3+ 0.7− 1997 12 05 704 (7.4+ 1.0+) 1998 01 02 704 0.3− 0.1−
1997 11 29 704 (0.2+ 2.1−) 1997 12 31 704 0.2+ 0.1+ 1999 04 12 704 0.1− 0.1+
1997 11 29 704 0.4− 0.8− 1997 12 31 704 0.0 0.4+ 1999 04 12 704 0.4− 0.1−
1997 12 04 704 1.2− 0.2− 1997 12 31 704 0.0 0.6− 1999 04 12 704 0.7+ 0.1+
1997 12 04 704 0.3− 0.3+ 1997 12 31 704 0.1+ 0.0 1999 04 12 704 0.5+ 0.3+
1997 12 04 704 1.1+ 0.8+ 1997 12 31 704 0.0 0.3− 1999 04 12 704 0.8− 1.0+
1997 12 04 704 0.2− 0.9+ 1997 12 31 704 0.1− 1.0+ 1999 04 16 704 0.9+ 0.9−
1997 12 04 704 1.4+ 1.6+ 1997 12 31 704 0.2− 0.5+ 1999 04 16 704 0.4+ 0.9−
1997 12 05 704 (4.1+ 2.0+) 1997 12 31 704 0.3− 0.2+ 1999 04 16 704 0.8− 0.0

1997 12 05 704 (4.4+ 0.7+) 1998 01 02 704 1.0+ 0.3− 1999 04 16 704 0.2− 0.7+
1997 12 05 704 (5.5+ 1.4+) 1998 01 02 704 0.6+ 0.7− 1999 04 16 704 0.4− 0.5−

1997 WJ46 = 1999 GT43

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 200.24510 (2000.0) P Q
n 0.27872759 ω 312.45224 +0.86894940 −0.47077097
a 2.3210406 Ω 76.16270 +0.48755530 +0.76136777
e 0.1463616 i 9.04506 +0.08495164 +0.44575083
P 3.54 H 15.0 G 0.15 U 4
Residuals in seconds of arc
1997 11 26 704 0.0 1.2+ 1997 12 04 704 0.9+ 0.8+ 1998 01 02 704 0.7− 0.1−
1997 11 26 704 0.1+ 1.3+ 1997 12 04 704 0.2+ 1.5+ 1998 01 02 704 0.6− 0.1+
1997 11 26 704 0.1+ 0.2+ 1997 12 04 704 0.8+ 0.8+ 1999 04 12 704 1.4+ 0.2+
1997 11 29 704 0.8− 0.7− 1997 12 04 704 3.9− 0.6− 1999 04 12 704 0.6− 1.0+
1997 11 29 704 0.3+ 0.9− 1997 12 28 566 0.1+ 0.4+ 1999 04 12 704 1.2− 1.7−
1997 11 29 704 0.2+ 1.4− 1997 12 28 566 0.1+ 0.3+ 1999 04 12 704 1.2+ 1.2−
1997 11 29 704 0.8+ 1.1− 1997 12 28 566 0.2+ 0.4+ 1999 04 16 704 0.6+ 1.1+
1997 11 29 704 0.0 1.2− 1998 01 02 704 1.4+ 0.1+ 1999 04 16 704 2.0− 0.2−
1997 12 04 704 0.5+ 0.6+ 1998 01 02 704 0.5+ 1.5− 1999 04 16 704 0.7+ 0.9+

1997 XP = 1999 GX44

Id. G. V. Williams, E. Bowell
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 287.77770 (2000.0) P Q
n 0.29418550 ω 257.06679 +0.82961206 +0.54135731
a 2.2390057 Ω 70.00463 −0.43910649 +0.78378105
e 0.1895959 i 8.36199 −0.34486130 +0.30433455
P 3.35 H 14.3 G 0.15 U 3
Residuals in seconds of arc
1992 03 11 691 0.2− 0.2− 1997 12 27 411 0.6+ 0.7+ 1999 04 12 704 0.5+ 0.6−
1992 03 11 691 0.2− 0.6− 1998 01 05 411 0.5+ 0.6+ 1999 04 16 704 1.0− 0.9−
1992 03 11 691 0.3− 0.8− 1998 01 05 411 0.6+ 0.7+ 1999 04 16 704 1.2+ 0.4+
1997 12 03 411 0.3− 0.6− 1999 04 10 699 0.2+ 0.6+ 1999 04 16 704 0.0 1.7+
1997 12 03 411 0.7− 0.1− 1999 04 10 699 0.3+ 0.2+ 1999 04 16 704 0.7− 0.1−
1997 12 04 411 0.5− 0.9− 1999 04 10 699 0.5+ 0.9+ 1999 04 16 704 0.3− 0.7−
1997 12 04 411 0.3+ 0.8+ 1999 04 12 704 0.2+ 0.3− 1999 05 16 703 1.2− 0.4+
1997 12 10 411 0.0 0.4+ 1999 04 12 704 0.2− 0.3− 1999 05 16 703 1.2− 1.0−
1997 12 10 411 0.0 0.1− 1999 04 12 704 0.4+ 0.2+ 1999 05 16 703 0.4+ 0.5+
1997 12 27 411 0.7− 0.5− 1999 04 12 704 0.4+ 0.6− 1999 05 16 703 0.9+ 0.9+

1997 XZ4 = 1999 NO32

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 249.04961 (2000.0) P Q
n 0.30373441 ω 303.51890 +0.45053756 −0.89270103
a 2.1918292 Ω 119.69982 +0.82287402 +0.41088260
e 0.0401358 i 0.66221 +0.34625749 +0.18509555
P 3.24 H 15.5 G 0.15 U 2
Residuals in seconds of arc
1996 09 14 691 0.4+ 0.2+ 1998 02 23 566 0.3+ 0.9− 1999 07 14 704 1.4− 0.1+
1996 09 14 691 0.8− 0.2− 1998 02 23 566 0.1− 0.6− 1999 07 14 704 0.6− 0.2+
1996 09 14 691 0.3+ 0.5+ 1998 02 23 566 0.0 0.8− 1999 07 14 704 0.6− 0.3+
1997 12 06 910 0.0 0.4+ 1998 03 03 809 1.4+ 0.9+ 1999 07 14 704 0.7− 0.9+
1997 12 06 910 0.2+ 0.2+ 1998 03 03 809 0.4+ 0.3+ 1999 07 16 704 0.8+ 0.7−
1997 12 06 910 0.4+ 0.0 1998 03 03 809 0.2+ 0.5+ 1999 07 16 704 0.5+ 0.4+
1997 12 07 910 0.0 0.6+ 1998 03 04 809 1.4− 0.2− 1999 07 16 704 1.3+ 0.1+
1997 12 07 910 0.2− 0.5+ 1998 03 04 809 0.6− 0.8− 1999 07 16 704 0.4+ 0.7−
1997 12 07 910 0.3+ 0.6+ 1998 03 04 809 0.7− 0.8− 1999 07 19 691 0.1− 0.4+
1998 02 07 809 (4.0+ 3.0+) 1998 03 04 809 0.3+ 0.8+ 1999 07 19 691 0.0 0.0
1998 02 07 809 (1.2+ 4.3+) 1998 03 04 809 0.4− 1.2+ 1999 07 19 691 0.0 0.0
1998 02 07 809 (0.6+ 2.8+) 1998 03 04 809 0.5+ 0.4+



1999 JULY 28 M.P.C. 35307

1997 XD5 = 1999 NA30

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 60.83082 (2000.0) P Q
n 0.26031090 ω 116.76836 −0.47870847 +0.87341483
a 2.4292627 Ω 124.34760 −0.83906918 −0.42515910
e 0.0461152 i 6.21326 −0.25845913 −0.23745795
P 3.79 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1997 12 06 910 0.6+ 0.7− 1998 03 04 704 1.3− 0.0 1998 03 25 566 1.1+ 0.8−
1997 12 06 910 0.1− 0.0 1998 03 04 704 0.3+ 1.5− 1998 03 25 566 0.1+ 0.2−
1997 12 06 910 0.8− 0.5− 1998 03 04 704 2.5− 1.5− 1999 07 14 704 0.5− 0.2−
1997 12 07 910 0.3+ 0.2− 1998 03 04 704 2.3− 0.4− 1999 07 14 704 0.6− 0.5+
1997 12 07 910 0.5+ 0.4− 1998 03 24 704 0.2+ 2.3+ 1999 07 14 704 0.4+ 0.2−
1997 12 07 910 0.1− 0.3− 1998 03 24 704 1.3+ 1.4+ 1999 07 14 704 0.4− 0.7−
1998 01 30 411 0.1− 0.2− 1998 03 24 704 1.5+ 0.1− 1999 07 14 704 0.3− 0.0
1998 01 30 411 0.2+ 0.6+ 1998 03 24 704 0.3− 0.3+ 1999 07 16 704 0.2− 0.1−
1998 01 31 411 0.1+ 0.3− 1998 03 25 704 1.8+ 0.5− 1999 07 16 704 0.4+ 0.1−
1998 01 31 411 0.0 0.4+ 1998 03 25 704 0.0 0.8+ 1999 07 16 704 0.4+ 0.8+
1998 02 25 566 0.4+ 0.8− 1998 03 25 704 0.1+ 0.4+ 1999 07 16 704 0.7+ 1.5−
1998 02 25 566 0.4+ 0.5− 1998 03 25 704 0.3+ 0.7+ 1999 07 16 704 0.5+ 0.0
1998 02 25 566 0.7+ 0.5− 1998 03 25 704 1.7− 1.4+
1998 03 04 704 1.4− 0.1+ 1998 03 25 566 0.6+ 0.7−

1997 XL9 = 1999 JG3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 133.60147 (2000.0) P Q
n 0.25528854 ω 15.52506 −0.26050482 −0.95710026
a 2.4610202 Ω 89.70336 +0.87174760 −0.28965575
e 0.1031757 i 7.28893 +0.41496188 +0.00765728
P 3.86 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1997 12 02 905 0.4+ 0.9+ 1999 05 12 704 0.2+ 0.3+ 1999 05 19 704 0.7+ 0.2+
1997 12 02 905 0.0 0.3+ 1999 05 12 704 0.8+ 0.3− 1999 05 19 704 0.4− 1.1+
1997 12 04 704 0.4− 0.6− 1999 05 12 704 0.4+ 1.3− 1999 05 19 704 0.1− 1.8+
1997 12 04 704 0.2+ 1.3+ 1999 05 12 704 1.2− 0.0 1999 05 19 703 0.4− 0.4−
1997 12 04 704 1.0− 0.9+ 1999 05 12 704 0.3+ 0.6+ 1999 05 19 703 0.0 0.4+
1997 12 04 704 0.2+ 1.5− 1999 05 12 385 0.1− 0.7+ 1999 05 19 704 0.6− 0.7+
1997 12 04 704 (2.0− 2.2−) 1999 05 12 385 0.9− 0.9+ 1999 05 19 703 0.5+ 1.1+
1997 12 04 905 0.0 0.1− 1999 05 12 385 1.0− 0.6+ 1999 05 19 703 0.1+ 0.8+
1997 12 04 905 0.1+ 0.2+ 1999 05 13 704 0.3− 0.3− 1999 05 20 699 0.2− 0.4+
1997 12 05 704 0.2− 0.9− 1999 05 13 704 0.1− 0.2− 1999 05 20 699 0.4− 0.2+
1997 12 05 704 (4.1− 3.9+) 1999 05 13 704 0.8+ 0.3+ 1999 05 20 699 0.4− 0.1−
1997 12 05 704 0.2− 0.1+ 1999 05 13 704 0.8+ 0.1− 1999 06 07 703 0.9− 0.1−
1997 12 05 704 1.1− 0.1+ 1999 05 13 704 1.7+ 0.1+ 1999 06 07 703 0.1− 0.1+
1997 12 05 704 (2.9− 0.4+) 1999 05 17 704 0.2− 1.5− 1999 06 07 703 0.5+ 0.7−
1998 01 02 385 0.7+ 0.1− 1999 05 17 704 0.6− 0.1− 1999 06 07 703 (0.4− 2.7−)
1998 01 03 385 0.6+ 0.2− 1999 05 17 704 0.2+ 0.0 1999 06 10 704 0.1+ 0.4+
1998 01 03 385 0.7+ 0.1+ 1999 05 17 704 0.6− 1.1+ 1999 06 10 704 0.1− 0.0
1999 04 14 699 0.3+ 0.7− 1999 05 17 704 0.3+ 0.4− 1999 06 10 704 0.3+ 0.8−
1999 04 14 699 0.7+ 0.6− 1999 05 18 704 0.7− 0.8− 1999 06 10 704 0.2+ 0.8−
1999 04 14 699 0.2− 0.0 1999 05 18 704 0.2+ 0.0 1999 06 10 704 0.0 0.5−
1999 05 07 905 0.4− 1.6− 1999 05 18 704 0.3+ 0.8+
1999 05 07 905 0.8+ 0.8− 1999 05 18 704 0.1+ 0.3−

1997 XX9 = 1999 JP115

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 77.64608 (2000.0) P Q
n 0.26062068 ω 105.13433 −0.98281776 −0.14505467
a 2.4273373 Ω 66.63292 +0.08090845 −0.89437664
e 0.0885178 i 7.14264 +0.16590079 −0.42314249
P 3.78 H 15.3 G 0.15 U 1

Residuals in seconds of arc
1993 12 15 691 0.2+ 0.1− 1997 12 21 369 (4.1+ 2.3−) 1999 05 18 704 1.8+ 1.5+
1993 12 15 691 0.4− 0.6+ 1997 12 24 369 0.4+ 0.5− 1999 05 22 691 0.3+ 0.7−
1993 12 15 691 0.5− 0.8+ 1999 05 13 704 0.2+ 0.5− 1999 05 22 691 0.0 0.1−
1995 04 26 691 0.1− 0.0 1999 05 13 704 0.7− 0.2− 1999 05 22 691 0.1+ 0.6−
1995 04 26 691 0.0 0.2− 1999 05 13 704 0.1+ 0.1+ 1999 06 15 704 0.4+ 0.8−
1995 04 26 691 0.0 0.1− 1999 05 13 704 0.0 0.4+ 1999 06 15 704 0.1− 0.1−
1997 12 03 369 0.3+ 0.2+ 1999 05 13 704 0.5+ 0.7+ 1999 06 15 704 0.0 0.6−
1997 12 03 369 0.2+ 0.2− 1999 05 18 704 0.3− 0.2+ 1999 06 15 704 0.1− 0.5−
1997 12 05 369 0.3− 0.4+ 1999 05 18 704 1.4− 1.0+
1997 12 21 369 0.4− 0.3− 1999 05 18 704 0.5− 1.2+

1997 XD11 = 1999 GO5

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 317.44927 (2000.0) P Q
n 0.29696843 ω 359.08233 +0.64374557 +0.76100354
a 2.2249958 Ω 310.98421 −0.70141329 +0.54477558
e 0.3222019 i 6.11443 −0.30595921 +0.35226862
P 3.32 H 15.3 G 0.15 U 4
Residuals in seconds of arc
1992 02 29 809 0.2− 1.1− 1997 12 06 658 0.7− 0.4+ 1999 04 15 426 0.0 0.1+
1992 04 07 809 0.1− 0.7+ 1997 12 21 691 0.6+ 0.3+ 1999 04 15 426 0.1+ 0.1+
1997 11 25 691 0.6+ 0.2− 1997 12 21 691 0.1− 0.1+ 1999 04 15 426 0.4− 0.0
1997 11 25 691 0.9+ 0.4− 1997 12 21 691 0.2+ 0.3− 1999 04 16 859 0.3− 0.4+
1997 11 25 691 0.6+ 0.2− 1999 04 11 699 1.3+ 0.6+ 1999 04 16 859 0.1+ 0.4+
1997 12 03 691 0.4− 0.1+ 1999 04 11 699 0.7+ 0.0 1999 04 16 859 0.5+ 0.5−
1997 12 03 691 0.3− 0.3− 1999 04 11 699 0.0 1.1− 1999 04 16 719 0.4+ 1.4+
1997 12 03 691 0.4− 0.0 1999 04 14 704 0.1+ 0.2− 1999 04 16 719 0.0 1.9+
1997 12 04 691 0.6+ 0.6− 1999 04 14 704 0.4− 0.8− 1999 04 16 719 0.7+ 0.7+
1997 12 04 691 0.3− 0.2− 1999 04 14 704 0.2+ 0.1+ 1999 04 16 719 0.1+ 0.6−
1997 12 04 691 0.6+ 0.6− 1999 04 15 758 1.3− 0.6+ 1999 04 16 422 0.1− 0.5−
1997 12 05 658 0.4− 0.4+ 1999 04 15 758 0.5− 0.3− 1999 04 16 422 0.2− 0.6−
1997 12 05 658 0.4− 0.1+ 1999 04 15 422 0.3− 0.4− 1999 04 16 422 0.2+ 0.3−
1997 12 05 658 0.6− 0.4+ 1999 04 15 422 0.5− 1.1− 1999 04 16 426 0.2+ 0.2+
1997 12 06 658 0.3− 0.5+ 1999 04 15 422 0.2− 0.1− 1999 04 16 426 0.1− 0.2+
1997 12 06 658 0.2+ 1.0+ 1999 04 15 422 0.1− 0.3− 1999 04 16 426 0.1− 0.2+

1997 YJ = 1999 LW22

Id. T. Kobayashi
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 61.42064 (2000.0) P Q
n 0.26665890 ω 268.54898 −0.94288145 +0.33173925
a 2.3905545 Ω 290.82463 −0.29125112 −0.86519823
e 0.1576311 i 1.86333 −0.16170145 −0.37600676
P 3.70 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1992 07 26 809 0.2− 0.2− 1997 12 27 411 0.2+ 0.1− 1999 06 09 704 1.0+ 0.3+
1992 07 26 809 0.3− 0.5+ 1997 12 27 411 0.3+ 0.3− 1999 06 15 704 0.3− 0.7−
1992 07 26 809 0.5+ 0.2− 1997 12 28 411 0.2− 0.8+ 1999 06 15 704 0.3− 0.4−
1997 12 18 411 0.7− 0.6− 1997 12 28 411 0.2− 0.9+ 1999 06 15 704 0.1+ 0.2−
1997 12 18 411 0.9− 0.2− 1999 06 09 704 0.6− 0.7+ 1999 06 15 704 0.5− 0.5+
1997 12 20 411 0.2+ 0.1+ 1999 06 09 704 0.5− 0.8− 1999 06 15 704 0.1− 0.5−
1997 12 20 411 0.2− 0.0 1999 06 09 704 0.4+ 1.1+
1997 12 27 411 1.5+ 1.0− 1999 06 09 704 0.7+ 0.5−

1997 YR1 = 1999 LN26

Id. A. Doppler



M.P.C. 35308 1999 JULY 28

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 26.12105 (2000.0) P Q
n 0.24192757 ω 352.73577 −0.41927894 +0.88606320
a 2.5508161 Ω 252.30950 −0.82215599 −0.46295936
e 0.2182248 i 11.97849 −0.38505156 +0.02367781
P 4.07 H 14.4 G 0.15 U 3
Residuals in seconds of arc
1997 12 20 327 0.6+ 0.1+ 1999 06 09 704 0.1+ 0.1− 1999 07 13 704 0.3+ 0.0
1997 12 20 327 0.2+ 0.0 1999 06 09 704 0.2− 0.5+ 1999 07 13 704 0.2+ 0.7−
1997 12 20 327 0.5+ 0.3+ 1999 06 09 704 0.1+ 0.5− 1999 07 13 704 0.3− 0.1−
1997 12 22 327 0.1− 0.3+ 1999 06 09 704 0.0 0.2− 1999 07 13 704 0.3+ 0.1+
1997 12 22 327 0.2+ 0.3+ 1999 06 15 704 0.1− 0.1+ 1999 07 19 704 0.2+ 0.2−
1997 12 22 327 0.0 0.1− 1999 06 15 704 0.0 1.6+ 1999 07 19 704 0.1+ 0.0
1997 12 29 327 0.4− 0.1+ 1999 06 15 704 0.0 0.2− 1999 07 19 704 0.1+ 0.4+
1997 12 29 327 0.5− 0.3− 1999 06 15 704 0.3+ 0.7− 1999 07 19 704 0.2− 0.2+
1997 12 29 327 0.4− 0.9− 1999 06 15 704 0.2− 0.3− 1999 07 19 704 0.1− 0.3+
1999 06 09 704 0.3− 0.2+ 1999 07 13 704 0.1− 0.3−

1997 YD2 = 1999 NR15

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 120.71632 (2000.0) P Q
n 0.30904867 ω 245.91668 −0.98934004 −0.12602199
a 2.1666302 Ω 286.77791 +0.14504652 −0.89734881
e 0.0633663 i 4.37105 −0.01295370 −0.42294629
P 3.19 H 15.0 G 0.15 U 4
Residuals in seconds of arc
1996 07 16 809 0.6− 0.4+ 1998 01 02 704 0.0 0.1+ 1999 07 14 704 0.4− 0.7+
1996 07 16 809 1.2+ 0.0 1998 01 02 704 0.2+ 1.0+ 1999 07 14 704 0.7− 0.3−
1996 07 16 809 0.8− 0.2+ 1998 01 02 704 0.4+ 0.1− 1999 07 16 704 0.6+ 0.5−
1997 12 21 411 0.4− 0.8− 1998 01 02 704 0.1− 0.4− 1999 07 16 704 0.7+ 0.2−
1997 12 21 411 0.7− 0.1− 1998 01 02 704 0.4+ 0.0 1999 07 16 704 0.3+ 0.3−
1997 12 24 411 0.4+ 0.2− 1998 01 19 411 0.5− 0.6− 1999 07 16 704 0.1+ 0.1−
1997 12 24 411 0.3− 0.5− 1998 01 19 411 0.7− 0.4− 1999 07 16 704 0.2− 0.8−
1997 12 31 411 0.8+ 0.1− 1999 07 14 704 0.1− 0.5−
1997 12 31 411 0.2+ 0.1+ 1999 07 14 704 0.2+ 0.5−

1997 YE3 = 1999 GE44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 84.81626 (2000.0) P Q
n 0.17661059 ω 5.90138 −0.63340400 −0.76622390
a 3.1462379 Ω 123.45396 +0.70455951 −0.62885221
e 0.0700409 i 7.44917 +0.31999262 −0.13208267
P 5.58 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1996 10 09 566 0.5+ 0.0 1997 12 31 411 0.4− 0.6− 1999 04 16 704 (0.4+ 2.1−)
1996 10 09 566 0.2− 0.0 1998 01 25 411 1.3+ 0.5+ 1999 04 16 704 0.5− 0.6−
1996 10 09 566 0.2− 0.1− 1998 01 25 411 1.0+ 0.1+ 1999 04 16 704 (0.0 2.3−)
1997 12 24 411 1.3− 1.1− 1999 04 12 704 0.2− 0.2+ 1999 04 16 704 (2.2− 0.6−)
1997 12 24 411 0.5− 1.5− 1999 04 12 704 1.0+ 0.3+ 1999 05 16 703 (0.7− 3.1+)
1997 12 25 411 0.3+ 0.4+ 1999 04 12 704 0.1+ 0.6+ 1999 05 16 703 0.7− 0.2+
1997 12 25 411 1.0− 1.4+ 1999 04 12 704 0.5+ 0.5+ 1999 05 16 703 0.5− 0.1+
1997 12 31 411 0.4+ 0.8+ 1999 04 12 704 1.8+ 1.3− 1999 05 16 703 1.9− 0.3−

1997 YW4 = 1999 JL28

Id. A. Doppler

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 23.06610 (2000.0) P Q
n 0.27479757 ω 359.27087 −0.67809959 +0.73052824
a 2.3431178 Ω 228.02946 −0.67377133 −0.66173444
e 0.0746984 i 6.22982 −0.29362074 −0.16862982
P 3.59 H 15.0 G 0.15 U 4
Residuals in seconds of arc
1997 12 22 735 0.3+ 0.3+ 1999 05 07 699 (0.4+ 2.0+) 1999 05 17 691 0.0 0.8+
1997 12 22 735 0.8+ 0.0 1999 05 10 704 0.8− 0.4− 1999 05 18 704 1.3− 1.7−
1997 12 22 735 0.7+ 0.7− 1999 05 10 704 0.6− 0.9− 1999 05 18 704 1.0− 0.1−
1997 12 25 735 0.0 0.2− 1999 05 10 704 0.7− 0.7+ 1999 05 18 704 1.4− 0.7−
1997 12 25 735 0.2− 0.2− 1999 05 10 704 1.5− 0.3− 1999 05 18 704 0.3+ 0.0
1997 12 25 735 0.5− 0.3− 1999 05 10 704 0.8− 1.7+ 1999 05 18 704 0.5− 0.3+
1997 12 29 735 0.8+ 1.5+ 1999 05 12 699 0.1+ 0.4+ 1999 05 18 699 1.4+ 0.9+
1997 12 29 735 0.9− 0.2− 1999 05 12 699 0.5+ 1.2+ 1999 05 18 699 0.8+ 0.8+
1998 01 01 735 0.2− 0.2− 1999 05 12 699 1.2+ 0.3+ 1999 05 18 699 0.9+ 0.7+
1998 01 01 735 0.9− 0.0 1999 05 13 704 0.4− 0.2− 1999 05 19 704 0.0 0.7+
1999 04 15 704 0.6+ 0.5− 1999 05 13 704 0.7− 0.4− 1999 05 19 704 0.4+ 1.0−
1999 04 15 704 0.2+ 0.1− 1999 05 13 704 0.3+ 0.7− 1999 05 19 704 1.0+ 0.3+
1999 04 15 704 0.1− 0.2+ 1999 05 13 704 0.5− 0.4− 1999 05 19 704 0.3+ 0.3−
1999 04 15 704 (2.8− 1.2−) 1999 05 13 704 0.4+ 1.4− 1999 05 19 704 1.1+ 1.1−
1999 05 07 699 0.7+ 1.1+ 1999 05 17 691 0.1− 0.2−
1999 05 07 699 0.5+ 0.0 1999 05 17 691 0.1− 0.2+

1997 YX6 = 1978 NZ5 = 1999 GA37

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 157.15275 (2000.0) P Q
n 0.17074716 ω 287.74952 +0.74735448 −0.62134475
a 3.2178593 Ω 111.34187 +0.66393402 +0.68475730
e 0.1773795 i 14.63631 +0.02555180 +0.38083872
P 5.77 H 12.4 G 0.15 U 3
Residuals in seconds of arc
1978 07 10 675 (9.9+ 9.7−)Y 1998 01 23 704 0.1− 0.4+ 1998 01 25 704 0.2− 0.3−
1978 07 11 675 (3.2+ 8.2−)Y 1998 01 23 704 0.1+ 0.0 1998 01 25 704 0.2− 0.6−
1978 07 13 675 0.0 1.4+ Y 1998 01 23 704 0.4− 0.1− 1998 01 25 704 0.1− 0.1+
1997 12 25 369 0.2+ 1.2+ 1998 01 24 704 0.2+ 0.0 1999 04 10 704 0.8+ 0.3+
1997 12 25 369 0.4− 0.3− 1998 01 24 704 0.2+ 0.2+ 1999 04 10 704 0.2− 0.9−
1997 12 26 566 0.4+ 0.4− 1998 01 24 704 0.2+ 0.4− 1999 04 10 704 0.5− 0.5−
1997 12 26 566 0.2+ 0.5− 1998 01 24 704 0.4+ 0.3+ 1999 04 10 704 0.6+ 0.9−
1997 12 26 566 0.1+ 0.2− 1998 01 24 704 0.3+ 0.2− 1999 04 10 704 1.6+ 0.1+
1997 12 27 369 0.6− 0.0 1998 01 24 704 0.1− 0.3− 1999 04 16 704 0.5+ 0.4+
1997 12 27 369 0.4− 0.3+ 1998 01 24 704 0.1+ 0.3+ 1999 04 16 704 0.8+ 0.7+
1997 12 31 369 0.4+ 1.0+ 1998 01 24 704 0.2− 0.1+ 1999 04 16 704 0.2− 0.0
1997 12 31 369 0.1− 0.9+ 1998 01 24 704 0.1+ 0.2+ 1999 04 16 704 0.9− 1.6+
1998 01 23 704 0.1+ 0.0 1998 01 25 704 0.3− 0.4− 1999 04 16 704 2.4− 0.4−
1998 01 23 704 0.2− 0.1+ 1998 01 25 704 0.2+ 0.2−

1997 YF10 = 1970 AJ = 1999 NT28

Id. G. V. Williams, D. J. Asher
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 141.50363 (2000.0) P Q
n 0.28250043 ω 98.88569 −0.85793790 −0.51162268
a 2.3003291 Ω 50.35696 +0.44428131 −0.78453345
e 0.2443240 i 3.48004 +0.25798581 −0.35035624
P 3.49 H 14.3 G 0.15 U 2
Residuals in seconds of arc
1970 01 04 095 0.1− 2.6− 1998 01 04 411 0.2− 0.3− 1998 01 29 411 0.4+ 0.6+
1997 12 25 566 0.7+ 0.5− 1998 01 16 411 0.1− 0.8+ 1998 05 05 566 0.1− 0.4−
1997 12 25 566 0.8+ 0.4− 1998 01 16 411 0.3− 0.8+ 1998 05 05 566 0.4− 0.6−
1997 12 25 566 0.7+ 0.6− 1998 01 18 411 0.2+ 0.6+ 1998 05 05 566 0.3+ 0.3−
1997 12 28 411 0.2− 0.8+ 1998 01 18 411 0.2− 0.7+ 1999 07 14 704 0.3− 0.0
1997 12 28 411 0.2+ 1.1+ 1998 01 26 566 0.2− 0.0 1999 07 14 704 0.0 0.5−
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1997 12 30 566 0.7− 0.1+ 1998 01 26 566 0.3+ 1.3− 1999 07 14 704 1.0+ 1.3−
1997 12 30 566 0.7− 0.1+ 1998 01 26 566 0.1− 0.1+ 1999 07 16 704 0.3− 0.3+
1997 12 30 411 0.0 0.0 1998 01 26 566 0.4+ 1.2− 1999 07 16 704 0.3− 0.7−
1997 12 30 566 0.8− 0.2+ 1998 01 26 566 0.2− 0.1− 1999 07 16 704 0.6+ 0.5−
1997 12 30 411 0.0 0.0 1998 01 26 566 0.3+ 1.3− 1999 07 16 704 0.1+ 0.6−
1998 01 04 411 0.7− 0.1− 1998 01 29 411 0.3+ 0.4+

1997 YF11 = 1999 NU27

Id. G. V. Williams, E. Bowell
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 70.38099 (2000.0) P Q
n 0.27458083 ω 114.79087 −0.74855048 +0.65110224
a 2.3443506 Ω 106.09476 −0.64571323 −0.67276798
e 0.1214199 i 7.50248 −0.15075342 −0.35135327
P 3.59 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1997 12 28 566 0.2+ 0.6+ 1998 01 24 566 0.0 0.5+ 1999 06 11 691 0.0 0.0
1997 12 28 566 0.5+ 0.0 1998 01 24 566 0.5− 0.3+ 1999 06 11 691 0.1− 0.3−
1997 12 28 566 0.1+ 0.6+ 1998 01 25 704 0.0 0.3− 1999 06 20 699 0.4− 0.5−
1997 12 30 566 0.1− 1.1− 1998 01 25 704 0.4− 0.4+ 1999 06 20 699 0.1− 0.5−
1997 12 30 566 0.4+ 1.0− 1998 01 25 704 0.6− 0.4+ 1999 06 20 699 0.1+ 0.4−
1997 12 30 566 0.1+ 1.2− 1998 01 25 704 0.1− 0.4− 1999 07 14 704 0.4+ 0.1+
1998 01 23 704 0.3+ 0.2− 1998 01 25 704 0.5− 1.1+ 1999 07 14 704 0.1+ 0.1−
1998 01 23 704 0.2− 0.2+ 1998 02 22 566 0.4+ 0.3− 1999 07 14 704 0.4+ 0.2−
1998 01 23 704 0.0 0.2+ 1998 02 22 566 0.6+ 0.4− 1999 07 14 704 0.4+ 0.3+
1998 01 23 704 0.1− 0.6− 1998 02 22 566 0.6+ 0.1− 1999 07 14 704 0.6− 0.1−
1998 01 23 704 0.1+ 0.1− 1998 02 23 566 0.6+ 0.0 1999 07 16 704 0.2− 0.4+
1998 01 24 704 0.0 0.3+ 1998 02 23 566 0.0 0.3− 1999 07 16 704 0.0 0.6+
1998 01 24 704 0.0 0.4+ 1998 02 23 566 0.2+ 0.1− 1999 07 16 704 0.1+ 0.1+
1998 01 24 704 0.4+ 0.4+ 1998 03 23 327 0.7− 0.4+ 1999 07 16 704 0.0 0.3+
1998 01 24 704 0.1+ 0.4+ 1998 03 23 327 0.0 0.3− 1999 07 16 704 0.2− 0.6+
1998 01 24 704 0.2− 0.6+ 1998 03 23 327 0.4− 0.1+
1998 01 24 566 0.2− 0.0 1999 06 11 691 0.0 0.4+

1997 YZ11 = 1999 JR12

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 282.94763 (2000.0) P Q
n 0.23246097 ω 169.67286 +0.85692656 +0.51234868
a 2.6196063 Ω 159.21077 −0.48350590 +0.83690311
e 0.0821407 i 9.13565 −0.17860265 +0.19259289
P 4.24 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1996 12 10 327 0.7+ 1.1− 1999 05 12 704 0.2− 0.2− 1999 05 14 704 0.3+ 1.1−
1996 12 10 327 0.9+ 1.2− 1999 05 12 704 0.7+ 0.3− 1999 05 14 704 0.4+ 0.5−
1996 12 10 327 0.5− 1.3− 1999 05 13 704 0.2+ 0.0 1999 05 14 704 0.1− 0.2+
1997 12 27 683 1.0+ 0.4− 1999 05 13 704 1.7+ 0.9− 1999 05 14 704 0.6+ 0.4+
1997 12 27 683 0.2− 0.7+ 1999 05 13 704 0.3− 0.1− 1999 05 14 704 0.3− 0.9−
1997 12 27 683 0.4− 1.2+ 1999 05 13 704 1.1− 0.4+ 1999 05 14 704 0.3+ 0.3+
1997 12 31 683 0.9+ 0.4+ 1999 05 14 704 0.3− 0.3+ 1999 05 14 704 0.1− 0.1+
1997 12 31 683 0.2+ 0.0 1999 05 14 704 0.6− 0.9− 1999 05 14 704 0.1+ 1.9−
1997 12 31 683 0.4+ 0.0 1999 05 14 704 0.5+ 1.3− 1999 05 14 704 1.8− 1.2−
1998 01 26 566 0.9− 0.6− 1999 05 14 704 0.2− 0.3− 1999 05 17 704 0.2− 0.4−
1998 01 26 566 0.6− 0.8− 1999 05 14 703 0.4+ 0.5+ 1999 05 17 704 1.4− 0.2+
1998 01 26 566 0.6− 0.8− 1999 05 14 704 0.0 0.0 1999 05 17 704 0.5+ 0.7−
1999 04 12 704 1.0− 0.3− 1999 05 14 704 0.3− 0.7+ 1999 05 17 704 0.5− 0.8+
1999 04 12 704 1.0+ 0.5− 1999 05 14 703 0.3+ 1.0+ 1999 05 17 704 0.3− 0.4+
1999 04 12 704 0.9− 0.4+ 1999 05 14 704 0.6− 0.8− 1999 05 18 703 0.3+ 0.8+
1999 04 12 704 1.2+ 0.7+ 1999 05 14 704 0.5− 0.7+ 1999 05 18 703 0.2− 1.1+
1999 04 12 704 (4.0− 0.3+) 1999 05 14 703 (0.5+ 2.2+) 1999 05 18 703 1.5+ 0.7+
1999 05 12 704 1.1+ 0.0 1999 05 14 704 0.2− 0.6− 1999 05 18 703 1.2+ 0.7+
1999 05 12 704 0.4+ 1.3+ 1999 05 14 704 1.5− 0.9−
1999 05 12 704 0.4− 1.0− 1999 05 14 703 (0.5+ 2.4+)

1997 YM12 = 1981 SB7 = 1992 OJ7 = 1999 GE28

Id. A. Doppler, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 292.27271 (2000.0) P Q
n 0.25929858 ω 209.68257 +0.74985839 +0.65866870
a 2.4355812 Ω 108.98342 −0.59331355 +0.71107927
e 0.1820042 i 3.77106 −0.29273098 +0.24601182
P 3.80 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1981 09 28 095 0.3+ 0.7− 1998 01 01 691 0.1+ 0.1+ 1999 04 12 704 1.3+ 0.5+
1992 07 19 809 1.0+ 1.7+ 1998 01 06 691 0.6+ 0.2+ 1999 04 12 704 0.8+ 0.7−
1992 07 19 809 0.1− 0.1+ 1998 01 06 691 0.3− 0.8+ 1999 04 12 704 0.2− 1.8−
1992 07 19 809 0.8− 1.5− 1998 01 06 691 1.0+ 0.3− 1999 04 12 704 1.2+ 0.5−
1997 12 21 691 0.7− 0.1− 1999 04 07 704 1.4− 1.5+ 1999 04 12 704 1.9− 0.2+
1997 12 21 691 0.2− 0.2− 1999 04 07 704 0.6− 1.0+ 1999 04 23 621 0.6+ 0.3+
1997 12 21 691 0.7− 0.1+ 1999 04 07 704 0.1− 1.2− 1999 04 23 621 0.2+ 0.2+
1998 01 01 691 0.1+ 0.1+ 1999 04 07 704 0.5+ 0.0
1998 01 01 691 0.2+ 0.1− 1999 04 07 704 0.7− 0.4−

1997 YZ12 = 1999 NA29

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 48.10981 (2000.0) P Q
n 0.28541551 ω 134.97054 −0.43379831 +0.89509334
a 2.2846394 Ω 109.06666 −0.85431754 −0.37226328
e 0.1567400 i 6.26175 −0.28628756 −0.24541385
P 3.45 H 15.7 G 0.15 U 5
Residuals in seconds of arc
1997 12 27 691 0.3+ 0.3+ 1998 01 06 691 0.5+ 0.3+ 1999 07 16 704 0.2+ 0.2+
1997 12 27 691 0.1− 0.2− 1998 01 06 691 0.5+ 0.1− 1999 07 16 704 0.1− 0.4+
1997 12 27 691 0.1+ 0.3− 1999 07 14 704 0.2− 0.6+ 1999 07 16 704 0.8+ 0.2+
1998 01 01 691 0.6− 0.1+ 1999 07 14 704 0.2− 0.8− 1999 07 20 699 1.0− 0.2+
1998 01 01 691 0.2− 0.2− 1999 07 14 704 0.2+ 0.1+ 1999 07 20 699 0.0 1.4−
1998 01 01 691 0.6− 0.3+ 1999 07 16 704 0.2− 0.5+ 1999 07 20 699 0.2+ 0.1−
1998 01 06 691 0.1+ 0.3+ 1999 07 16 704 0.2+ 0.3+

1997 YU13

Id. E. Bowell (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 279.74190 (2000.0) P Q
n 0.19715148 ω 319.61306 +0.75254864 +0.65853657
a 2.9237217 Ω 359.19832 −0.59744042 +0.68250260
e 0.0458996 i 1.45965 −0.27701172 +0.31704856
P 5.00 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1995 08 26 801 0.6+ 1.0− 1998 01 28 566 0.1− 0.5− 1999 04 15 704 0.5− 0.6−
1995 08 26 801 0.1− 1.3− 1998 01 28 566 0.3+ 0.7− 1999 04 15 704 1.1+ 0.7+
1997 12 31 411 0.6− 0.4+ 1998 01 28 566 0.0 0.4− 1999 04 15 704 0.3− 0.7+
1997 12 31 411 0.3− 0.2+ 1998 01 30 411 0.2+ 1.0− 1999 05 12 699 0.5+ 0.3−
1998 01 01 411 0.0 0.1− 1998 01 30 411 0.8− 0.5− 1999 05 12 699 0.2− 0.9+
1998 01 01 411 0.4+ 0.3− 1999 04 12 691 0.8− 0.1− 1999 05 12 699 0.1+ 0.9−
1998 01 06 411 0.7− 0.4+ 1999 04 12 691 0.6− 0.1− 1999 05 18 699 0.0 0.5+
1998 01 06 411 0.6+ 0.9+ 1999 04 12 691 0.7− 0.2− 1999 05 18 699 0.1+ 0.1−
1998 01 24 411 0.6+ 0.2− 1999 04 15 704 0.3+ 0.4− 1999 05 18 699 0.1− 0.3−
1998 01 24 411 0.3− 0.4− 1999 04 15 704 1.0+ 0.1−
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1997 YC15 = 1999 NK13

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 88.71399 (2000.0) P Q
n 0.25874461 ω 129.26386 −0.99027871 +0.13844522
a 2.4390564 Ω 58.69790 −0.13197745 −0.90463688
e 0.1384929 i 0.90218 −0.04393207 −0.40306951
P 3.81 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1997 12 28 691 0.1+ 0.3+ 1998 01 22 704 0.4+ 0.4+ 1998 01 25 704 0.1− 0.4−
1997 12 28 691 0.0 0.0 1998 01 22 704 0.3− 0.7+ 1998 01 25 704 0.8+ 0.1−
1997 12 28 691 0.1+ 0.0 1998 01 23 704 0.3+ 0.3− 1998 01 25 704 0.9− 0.5−
1998 01 02 691 0.4+ 0.5+ 1998 01 23 704 0.1+ 0.0 1998 01 25 704 0.5+ 0.4+
1998 01 02 691 0.3+ 0.5+ 1998 01 23 704 0.2+ 0.4− 1999 06 15 704 0.3− 0.4+
1998 01 02 691 0.6+ 0.1− 1998 01 23 704 0.4+ 0.2+ 1999 06 15 704 0.2+ 0.7−
1998 01 08 691 0.0 0.1− 1998 01 23 704 1.0+ 0.8+ 1999 06 15 704 0.4− 0.6−
1998 01 08 691 0.1− 0.0 1998 01 24 704 0.4− 0.2− 1999 06 15 704 0.5+ 0.5+
1998 01 08 691 0.0 0.0 1998 01 24 704 0.2− 0.2− 1999 06 15 704 0.7− 0.2−
1998 01 20 704 0.4+ 0.1− 1998 01 24 704 0.3+ 0.6− 1999 07 14 704 1.0+ 1.6+
1998 01 20 704 0.8− 0.1+ 1998 01 24 704 0.9− 0.3− 1999 07 14 704 0.3+ 0.4+
1998 01 20 704 0.3− 0.3− 1998 01 25 704 0.4+ 0.7− 1999 07 14 704 0.2− 0.7−
1998 01 20 704 0.7− 0.1− 1998 01 25 704 0.1− 0.7+ 1999 07 14 704 0.1+ 0.6−
1998 01 20 704 0.1+ 0.3+ 1998 01 25 704 0.1− 0.1− 1999 07 16 704 0.2+ 0.4+
1998 01 20 704 0.5− 0.6− 1998 01 25 704 0.5+ 0.0 1999 07 16 704 0.5− 0.1+
1998 01 22 704 0.2− 1.5+ 1998 01 25 704 0.7+ 0.3− 1999 07 16 704 0.0 0.2+
1998 01 22 704 1.4− 0.3− 1998 01 25 704 0.1− 0.5+ 1999 07 16 704 0.3− 0.3+

1997 YK18 = 1999 GJ44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 138.41608 (2000.0) P Q
n 0.18970735 ω 290.05952 +0.22224638 −0.96960986
a 2.9997147 Ω 146.57011 +0.94948377 +0.19139719
e 0.0828743 i 10.70035 +0.22155615 +0.15239366
P 5.20 H 13.0 G 0.15 U 4
Residuals in seconds of arc
1997 12 22 327 0.3+ 0.1+ 1998 01 17 327 0.0 0.2+ 1999 04 12 704 0.5+ 0.7−
1997 12 22 327 0.2+ 0.1+ 1998 01 17 327 0.2+ 0.1+ 1999 04 16 704 0.2+ 0.9−
1997 12 22 327 0.1+ 0.1+ 1999 04 12 704 1.0− 0.2+ 1999 04 16 704 0.9+ 0.3−
1998 01 04 327 0.1− 0.3− 1999 04 12 704 0.3+ 0.0 1999 04 16 704 0.8+ 0.3+
1998 01 04 327 0.4− 0.1− 1999 04 12 704 0.7− 0.5+ 1999 04 16 704 0.1+ 0.7+
1998 01 04 327 0.3− 0.2− 1999 04 12 704 1.5− 0.6− 1999 04 16 704 0.3+ 0.7+

1998 AJ3 = 1997 YV10 = 1999 KX6

Id. G. V. Williams (d, MPC 31295), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 122.09444 (2000.0) P Q
n 0.20647162 ω 34.68712 −0.30835239 −0.94927564
a 2.8350614 Ω 73.34082 +0.85757372 −0.30542137
e 0.0695833 i 3.68660 +0.41168691 −0.07479003
P 4.77 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1997 11 29 688 0.1− 0.4+ 1998 01 03 327 1.0− 1.2+ 1999 05 17 704 0.2− 0.3+
1997 11 29 688 0.1− 0.2+ 1998 01 03 327 0.4− 0.6+ 1999 05 18 704 1.3− 0.7−
1997 12 24 327 0.0 0.1+ 1998 01 05 327 0.3− 0.6+ 1999 05 18 704 1.1+ 0.7−
1997 12 24 327 0.2− 0.5− 1998 01 05 327 0.7− 0.6+ 1999 05 18 704 (0.6+ 2.3+)
1997 12 24 327 0.3− 0.0 1998 01 05 327 0.2− 0.8+ 1999 05 18 704 0.1− 0.7+
1997 12 24 327 0.0 0.0 1998 01 24 566 0.2+ 0.5− 1999 05 19 704 1.9+ 0.3+
1997 12 28 566 1.9+ 1.1− 1998 01 24 566 0.1− 0.4− 1999 05 19 704 0.6+ 0.5−
1997 12 28 566 (2.2+ 1.6−) 1998 01 24 566 0.3+ 0.6− 1999 05 19 704 0.4+ 0.3−
1997 12 28 566 1.8+ 1.5− 1999 05 17 704 0.3− 0.2− 1999 05 19 704 0.4− 0.5+
1998 01 03 327 0.6− 0.1+ 1999 05 17 704 1.6− 0.6+ 1999 05 19 704 (5.8− 1.3+)

1998 AR4 = 1978 NQ4 = 1999 NK9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 39.60716 (2000.0) P Q
n 0.28237350 ω 309.18042 −0.19923846 +0.97505209
a 2.3010184 Ω 309.04643 −0.85575559 −0.22177777
e 0.2166422 i 7.23913 −0.47747921 −0.00938327
P 3.49 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1978 07 10 675 0.1+ 0.3− Y 1998 01 08 691 0.4+ 1.7+ 1999 07 13 704 0.1− 0.5+
1978 07 11 675 (5.2− 8.0+)Y 1998 01 08 691 1.0− 2.1+ 1999 07 13 704 0.1− 0.6+
1978 07 13 675(17.5− 3.8−)Y 1998 01 23 691 0.5+ 0.2− 1999 07 13 704 0.2+ 0.5+
1998 01 06 691 0.5− 0.8− 1998 01 23 691 0.5+ 0.4− 1999 07 13 704 0.0 0.4+
1998 01 06 691 0.8− 0.3− 1998 01 23 691 0.6+ 0.3− 1999 07 13 704 0.1− 0.2+
1998 01 06 691 0.2+ 0.1+ 1998 01 25 704 0.1+ 0.5− 1999 07 16 704 0.1− 0.5−
1998 01 08 691 0.0 0.6− 1998 01 25 704 0.1+ 1.1− 1999 07 16 704 0.2− 0.6−
1998 01 08 691 0.1− 0.6− 1998 01 25 704 0.6− 0.8+ 1999 07 16 704 0.3+ 1.0−
1998 01 08 691 0.0 0.6− 1998 01 25 704 0.6+ 0.4+

1998 AS4 = 1999 NR14

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 101.09039 (2000.0) P Q
n 0.26093600 ω 235.79240 −0.98722287 +0.00758372
a 2.4253814 Ω 304.14448 +0.07222543 −0.86907025
e 0.1422366 i 11.08794 −0.14203692 −0.49463055
P 3.78 H 13.1 G 0.15 U 3
Residuals in seconds of arc
1992 08 25 675 0.6+ 0.7+ 1998 01 22 704 0.6− 0.7+ 1999 07 14 704 0.1− 0.1+
1992 08 25 675 0.4− 0.9− 1998 01 29 691 0.2− 0.6− 1999 07 14 704 0.2+ 0.2+
1998 01 06 691 0.2+ 0.0 1998 01 29 691 0.3− 0.3− 1999 07 14 704 0.2+ 0.5+
1998 01 06 691 0.3+ 0.1+ 1998 01 29 691 0.0 0.3− 1999 07 14 704 0.1+ 0.3+
1998 01 06 691 0.3+ 0.1+ 1998 02 03 691 0.5+ 0.1− 1999 07 14 704 0.2+ 1.3+
1998 01 08 691 0.2+ 0.2+ 1998 02 03 691 0.6+ 0.3− 1999 07 16 704 0.1− 0.1−
1998 01 08 691 0.1+ 0.1+ 1998 02 03 691 0.4+ 0.3− 1999 07 16 704 0.5+ 0.3−
1998 01 08 691 0.2+ 0.0 1999 06 15 704 0.3− 0.1− 1999 07 16 704 0.6+ 0.1+
1998 01 22 704 0.0 0.2+ 1999 06 15 704 0.0 0.0 1999 07 16 704 0.6− 0.4+
1998 01 22 704 0.4− 0.3+ 1999 06 15 704 0.1− 0.8− 1999 07 16 704 0.3− 0.4+
1998 01 22 704 0.4− 0.6+ 1999 06 15 704 0.2− 0.8−
1998 01 22 704 0.4− 0.5+ 1999 06 15 704 0.3− 0.4−

1998 AF7 = 1999 LC26

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 18.32344 (2000.0) P Q
n 0.27897237 ω 159.10957 −0.18263413 +0.97400908
a 2.3196827 Ω 100.17677 −0.92025866 −0.12138321
e 0.1059718 i 7.82358 −0.34607626 −0.19123920
P 3.53 H 14.6 G 0.15 U 3
Residuals in seconds of arc
1998 01 05 327 0.1− 0.0 1999 06 09 704 0.1+ 0.3+ 1999 07 14 704 0.1+ 0.1−
1998 01 05 327 0.0 0.1− 1999 06 09 704 0.5− 0.0 1999 07 14 704 0.4+ 0.1+
1998 01 05 327 0.4− 0.1+ 1999 06 09 704 0.8− 0.3− 1999 07 14 704 0.2+ 0.3−
1998 01 05 327 0.0 0.1− 1999 06 09 704 0.2+ 0.3− 1999 07 14 704 0.1+ 0.3+
1998 01 07 327 0.0 0.0 1999 06 09 704 0.4− 0.6+ 1999 07 14 704 0.0 0.3−
1998 01 07 327 0.1+ 0.3− 1999 06 15 704 0.5+ 0.1− 1999 07 16 704 0.3− 0.2+
1998 01 07 327 0.4− 0.3+ 1999 06 15 704 0.2+ 0.2− 1999 07 16 704 0.0 0.6+
1998 01 17 327 0.1+ 0.2+ 1999 06 15 704 0.0 0.2+ 1999 07 16 704 0.1+ 0.0
1998 01 17 327 0.5+ 0.3− 1999 06 15 704 0.3+ 0.2− 1999 07 16 704 0.3+ 0.1−
1998 01 17 327 0.3+ 0.0 1999 06 15 704 0.7+ 0.1+ 1999 07 16 704 1.5− 0.8−

1998 AL7 = 1994 BP5

Id. A. Gnädig, S. Nakano, M. E. Sansaturio
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 129.11883 (2000.0) P Q
n 0.26275674 ω 270.21790 −0.89129446 −0.45299855
a 2.4141642 Ω 242.84592 +0.42430381 −0.81797900
e 0.1420848 i 1.26604 +0.15987638 −0.35454571
P 3.75 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1951 11 29 675 0.7− 1.6− 1998 01 08 699 1.3− 1.1− 1998 01 28 566 0.1− 0.2−
1951 11 29 675 0.7+ 1.5+ 1998 01 08 699 0.4− 0.4+ 1998 02 04 411 0.1− 0.0
1994 01 17 010 0.2− 0.5− 1998 01 09 411 0.2− 0.5+ 1998 02 04 411 0.1− 0.3−
1994 01 17 010 0.4+ 0.1− 1998 01 09 411 0.0 0.0 1999 06 15 704 0.3+ 1.0−
1994 01 17 010 0.2− 0.3− 1998 01 24 411 0.9+ 0.8− 1999 06 15 704 0.5− 0.6−
1998 01 06 411 1.0+ 1.0+ 1998 01 24 411 0.6− 0.3+ 1999 06 15 704 0.9+ 0.1−
1998 01 06 411 0.6+ 0.1− 1998 01 28 566 0.1− 0.4− 1999 06 15 704 0.1+ 0.1+
1998 01 08 699 0.3+ 0.8+ 1998 01 28 566 0.0 0.0 1999 06 15 704 0.7− 0.7+

1998 AN10

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 197.44943 (2000.0) P Q
n 0.29430576 ω 216.86331 +0.00786608 −0.99911762
a 2.2383958 Ω 232.72278 +0.92938230 +0.02253063
e 0.0819336 i 2.97203 +0.36903477 −0.03544498
P 3.35 H 15.5 G 0.15 U 4
Residuals in seconds of arc
1998 01 02 428 1.0+ 0.7− 1998 02 19 428 0.3+ 0.3+ 1999 07 11 428 0.7− 0.4−
1998 01 03 428 0.0 0.4− 1998 03 03 428 0.6+ 0.7+ 1999 07 11 428 0.2− 0.4−
1998 01 05 428 0.0 0.7+ 1998 03 03 428 0.1+ 0.3− 1999 07 11 428 0.5+ 0.5+
1998 01 19 428 1.4− 0.9+ 1998 03 19 428 0.5+ 0.6− 1999 07 13 428 0.4+ 0.5+
1998 02 02 428 0.1− 0.2− 1998 03 19 428 0.6− 0.4−

1998 BO = 1999 NB40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 109.57695 (2000.0) P Q
n 0.29242449 ω 109.89134 −0.95687965 +0.27034971
a 2.2479857 Ω 85.90871 −0.29001311 −0.86827217
e 0.0961024 i 6.11573 −0.01654482 −0.41595008
P 3.37 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1998 01 18 411 1.0− 1.2+ 1998 02 02 411 0.3− 0.1− 1999 07 14 704 0.6+ 0.2−
1998 01 18 411 0.8− 0.4+ 1998 02 02 411 0.1+ 0.2− 1999 07 14 704 0.6− 0.1+
1998 01 19 411 0.0 0.2− 1998 02 17 411 0.5+ 0.5− 1999 07 14 704 0.1+ 0.2−
1998 01 19 411 0.4+ 0.5+ 1998 02 17 411 0.4+ 0.3+ 1999 07 14 704 0.1− 0.2−
1998 01 25 411 0.2+ 0.3+ 1999 06 22 703 (0.6+ 2.5+) 1999 07 16 704 0.4+ 0.4+
1998 01 25 411 0.3+ 0.4− 1999 06 22 703 1.3− 0.2− 1999 07 16 704 0.1+ 0.2−
1998 01 26 566 0.3+ 0.2− 1999 06 22 703 0.5− 0.1− 1999 07 16 704 0.5+ 0.1−
1998 01 26 566 0.1− 0.1− 1999 06 22 703 (0.3− 2.1−)
1998 01 26 566 0.2+ 0.1− 1999 07 14 704 0.3+ 1.5+

1998 BT6 = 1991 HM4 = 1999 NN19

Id. G. V. Williams, S. Nakano, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 96.77653 (2000.0) P Q
n 0.26479533 ω 344.07687 −0.98016055 +0.19788049
a 2.4017576 Ω 207.34405 −0.17904924 −0.90851979
e 0.1058118 i 1.41469 −0.08500974 −0.36801509
P 3.72 H 15.6 G 0.15 U 3
Residuals in seconds of arc
1991 04 19 809 0.2+ 0.3− 1998 01 28 566 0.0 0.9− 1998 02 23 725 1.4+ 0.8+
1991 04 19 809 0.9− 0.6+ 1998 01 28 566 0.4− 1.3− 1999 07 14 704 1.1+ 0.2−
1991 04 19 809 0.3+ 1.1− 1998 01 30 411 0.1+ 0.2− 1999 07 14 704 0.5+ 0.2−

1998 01 24 411 0.2− 0.1+ 1998 01 30 411 0.7− 0.4+ 1999 07 14 704 0.5− 0.0
1998 01 24 411 1.5+ 0.3− 1998 02 04 411 0.4+ 0.1− 1999 07 14 704 0.8− 0.5+
1998 01 25 566 0.4− 0.4+ 1998 02 04 411 0.3− 0.1+ 1999 07 16 704 0.1− 0.6+
1998 01 25 566 0.1− 0.0 1998 02 17 411 0.1+ 0.2+ 1999 07 16 704 0.3− 0.4+
1998 01 25 566 0.0 0.2+ 1998 02 17 411 0.1− 0.1+ 1999 07 16 704 0.2− 0.4−
1998 01 25 411 1.4− 0.3+ 1998 02 20 725 0.0 0.3+ 1999 07 16 704 0.3+ 0.0
1998 01 25 411 0.6− 0.2+ 1998 02 20 725 0.6+ 0.8+ 1999 07 16 704 0.3− 0.8+
1998 01 28 566 0.4− 0.6− 1998 02 23 725 0.8+ 1.3+

1998 BA7 = 1999 NZ38

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 98.80171 (2000.0) P Q
n 0.26346067 ω 104.03480 −0.93028887 +0.36242562
a 2.4098621 Ω 97.23858 −0.35473694 −0.84950091
e 0.1137267 i 3.27421 −0.09340408 −0.38340040
P 3.74 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1994 01 04 691 0.5− 0.1+ 1998 02 21 411 0.2− 0.3− 1998 03 03 704 0.0 0.8−
1994 01 04 691 0.4− 0.2+ 1998 02 24 566 0.4− 0.2+ 1998 03 03 704 0.4+ 0.8−
1994 01 04 691 1.0+ 0.2+ 1998 02 24 566 0.4− 0.2+ 1998 03 03 704 0.6+ 0.4−
1998 01 24 411 0.2− 0.8− 1998 02 24 566 0.5− 0.3+ 1998 03 04 704 0.2+ 0.0
1998 01 24 411 0.1− 0.7− 1998 02 26 699 0.2+ 0.1− 1998 03 04 704 0.2− 0.3+
1998 01 25 411 0.3+ 0.1− 1998 02 26 699 0.4− 0.3+ 1998 03 04 704 0.5+ 0.8−
1998 01 25 411 0.2− 0.2− 1998 02 26 699 0.3− 0.4− 1998 03 04 704 0.8+ 0.0
1998 01 28 566 0.1+ 1.4− 1998 02 28 699 1.5+ 0.4+ 1999 07 14 704 0.1+ 0.4+
1998 01 28 566 0.3+ 0.9− 1998 02 28 699 0.2− 1.5+ 1999 07 14 704 0.4+ 0.4+
1998 01 28 566 0.4− 1.0− 1998 02 28 699 0.3+ 1.0+ 1999 07 14 704 0.1− 0.6−
1998 01 31 411 1.3+ 0.9+ 1998 03 01 699 0.5− 0.8+ 1999 07 14 704 0.4− 0.2−
1998 01 31 411 0.5+ 0.6+ 1998 03 01 699 1.1− 0.7+ 1999 07 14 704 0.1+ 0.2+
1998 02 04 411 0.6− 0.6+ 1998 03 01 699 0.6+ 0.1+ 1999 07 16 704 0.0 0.7−
1998 02 04 411 1.2− 0.0 1998 03 03 704 0.8− 0.1+ 1999 07 16 704 0.1− 0.1+
1998 02 21 411 0.2+ 0.3+ 1998 03 03 704 0.3− 0.6− 1999 07 16 704 0.1+ 0.1+

1998 BP9 = 1999 KZ
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 53.39542 (2000.0) P Q
n 0.31244089 ω 39.12929 −0.92320766 +0.38411133
a 2.1509194 Ω 163.44695 −0.36238281 −0.85965167
e 0.0428177 i 2.43151 −0.12793088 −0.33683452
P 3.15 H 15.5 G 0.15 U 3
Residuals in seconds of arc
1991 12 07 691 0.8+ 1.3+ 1999 04 19 699 0.9+ 1.3+ 1999 05 17 703 0.2− 0.8+
1991 12 07 691 0.5− 0.1+ 1999 05 10 704 0.8− 0.5+ 1999 05 18 704 0.5− 0.5+
1991 12 07 691 0.1− 0.0 1999 05 10 704 0.5+ 0.1+ 1999 05 18 704 1.1− 0.9−
1997 11 28 691 0.5− 0.2− 1999 05 10 704 0.3− 1.1− 1999 05 18 704 0.6− 1.4−
1997 11 28 691 0.0 0.3+ 1999 05 10 704 1.2+ 0.2− 1999 05 18 704 0.7− 0.5−
1997 11 28 691 1.4− 1.8+ 1999 05 10 704 0.0 0.4+ 1999 05 18 704 0.4− 0.7−
1997 12 04 704 0.2+ 0.1+ 1999 05 13 704 0.9− 0.5+ 1999 05 19 703 0.0 0.6−
1997 12 04 704 (2.7+ 2.2+) 1999 05 13 704 0.5+ 1.3− 1999 05 19 703 0.2+ 0.1−
1997 12 04 704 1.0− 0.8+ 1999 05 13 704 0.7− 0.5− 1999 05 19 703 0.1− 0.2+
1997 12 04 704 0.2+ 0.7− 1999 05 13 704 0.2− 0.8− 1999 05 19 703 0.1− 0.2+
1997 12 04 704 1.8+ 0.6− 1999 05 13 704 0.9− 0.2− 1999 06 09 704 1.7+ 0.7+
1998 01 22 691 0.7+ 1.0− 1999 05 14 704 0.7− 1.2− 1999 06 09 704 0.2+ 0.4−
1998 01 22 691 0.1+ 0.5− 1999 05 14 704 1.0− 0.1− 1999 06 09 704 0.0 0.2−
1998 01 22 691 0.3+ 0.8− 1999 05 14 704 (2.8− 0.9−) 1999 06 09 704 0.5− 0.6+
1998 01 26 691 0.1− 0.4− 1999 05 14 704 0.5− 0.2+ 1999 06 14 699 1.3+ 1.9+
1998 01 26 691 0.2+ 0.5− 1999 05 14 704 0.5− 1.1− 1999 06 14 704 0.2+ 0.3−
1998 01 26 691 0.2+ 0.6− 1999 05 17 699 0.7+ 0.1+ 1999 06 14 704 0.2+ 0.1+
1998 02 24 327 0.1− 0.2+ 1999 05 17 699 0.4+ 0.4+ 1999 06 14 699 0.9+ 1.1+
1998 02 24 327 0.1− 0.7+ 1999 05 17 703 0.4+ 0.3− 1999 06 14 704 0.6+ 0.1+
1998 02 24 327 0.3+ 0.3− 1999 05 17 699 0.7+ 0.2+ 1999 06 14 704 0.1− 0.0
1999 04 19 699 1.1+ 0.5+ 1999 05 17 703 0.1+ 0.2+ 1999 06 14 699 0.6− 0.1−
1999 04 19 699 0.2+ 1.6+ 1999 05 17 703 0.0 0.5+
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1998 BB11 = 1999 LV27

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 30.72536 (2000.0) P Q
n 0.26573304 ω 145.13884 −0.38301257 +0.91561143
a 2.3961041 Ω 102.06827 −0.87341124 −0.31584971
e 0.0731395 i 7.18440 −0.30075602 −0.24878637
P 3.71 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1994 01 17 010 0.0 0.0 1998 01 24 704 0.8+ 0.5+ 1999 06 15 704 0.2− 0.3−
1994 01 17 010 0.9+ 0.5− 1998 01 24 704 1.4− 1.2− 1999 06 15 704 0.3− 0.4−
1994 01 17 010 0.7− 0.8− 1998 01 25 704 0.2+ 0.2+ 1999 06 15 704 0.7+ 0.1−
1998 01 23 704 0.1+ 0.2− 1998 01 25 704 1.4− 1.6+ 1999 06 15 704 0.6− 0.7−
1998 01 23 704 1.6− 0.1− 1998 01 25 704 1.0+ 1.2− 1999 07 16 704 1.0+ 0.0
1998 01 23 704 0.3+ 0.0 1998 01 25 704 0.2+ 0.5− 1999 07 16 704 1.0+ 0.5+
1998 01 23 704 0.4+ 0.5+ 1999 06 09 704 0.7− 0.2− 1999 07 16 704 0.4+ 0.8+
1998 01 23 704 1.0+ 0.5+ 1999 06 09 704 0.6− 0.5− 1999 07 16 704 0.1+ 0.2−
1998 01 24 704 0.5+ 0.4− 1999 06 09 704 0.2− 0.1− 1999 07 16 704 0.8+ 0.2+
1998 01 24 704 0.7+ 0.7− 1999 06 09 704 0.4− 0.1+
1998 01 24 704 0.8− 2.0+ 1999 06 15 704 0.7− 0.4+

1998 BL11 = 1991 FU4 = 1999 NF14

Id. G. V. Williams, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 71.71832 (2000.0) P Q
n 0.26393911 ω 110.30830 −0.87521499 +0.48050131
a 2.4069490 Ω 98.44561 −0.46220852 −0.79663300
e 0.1504146 i 3.23573 −0.14269550 −0.36673473
P 3.73 H 14.7 G 0.15 U 3
Residuals in seconds of arc
1991 03 23 372 1.1− 0.2− 1998 01 23 704 (2.4− 0.8+) 1999 06 15 704 0.4− 0.5−
1991 03 23 372 1.3+ 0.6+ 1998 01 24 704 0.4− 1.1− 1999 06 15 704 0.2− 0.8−
1997 11 24 910 0.3− 0.2+ 1998 01 24 704 0.3− 0.5− 1999 06 15 704 0.4− 1.6−
1997 11 24 910 0.3− 0.2+ 1998 01 24 704 0.4+ 1.4− 1999 07 14 704 0.4+ 0.0
1997 11 24 910 0.4− 0.2+ 1998 01 24 704 (2.1− 0.5−) 1999 07 14 704 0.2+ 0.0
1997 12 28 691 0.7+ 0.0 1998 01 25 704 0.3+ 0.3+ 1999 07 14 704 0.4+ 1.1+
1997 12 28 691 0.5+ 0.1− 1998 01 25 704 0.2+ 0.4− 1999 07 14 704 1.4+ 0.4+
1997 12 28 691 0.5+ 0.0 1998 01 25 704 0.2+ 1.0+ 1999 07 14 704 0.6− 0.5−
1998 01 08 704 0.1− 0.4− 1998 01 25 704 0.0 0.0 1999 07 16 704 0.4+ 0.0
1998 01 08 704 0.4− 0.2+ 1998 01 25 704 (1.4+ 2.6+) 1999 07 16 704 0.7+ 0.5−
1998 01 08 704 0.9− 0.7− 1998 02 18 046 0.1+ 0.1+ 1999 07 16 704 0.7+ 0.1+
1998 01 08 704 0.2− 0.3− 1998 02 18 046 0.3+ 0.3+ 1999 07 16 704 0.5− 1.0+
1998 01 23 704 0.3− 0.2+ 1998 02 18 046 0.3+ 0.1+ 1999 07 16 704 0.2+ 0.1+
1998 01 23 704 0.2− 0.1+ 1999 06 15 704 1.2− 0.2+
1998 01 23 704 0.1+ 0.4+ 1999 06 15 704 0.9− 0.8−

1998 BM17 = 1999 NF9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 23.58423 (2000.0) P Q
n 0.26377716 ω 174.53670 +0.23928992 +0.97023227
a 2.4079340 Ω 109.30380 −0.89231674 +0.23488475
e 0.1775320 i 2.26372 −0.38276778 +0.05897887
P 3.74 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1998 01 22 691 0.1+ 0.1− 1998 02 02 691 0.3+ 0.2+ 1999 07 16 704 0.3+ 0.1−
1998 01 22 691 0.2− 0.1− 1998 02 02 691 0.2− 0.1+ 1999 07 16 704 0.3− 0.6−
1998 01 22 691 0.0 0.0 1999 07 13 704 0.2− 0.2+ 1999 07 16 704 0.1+ 0.5−
1998 01 28 691 0.1+ 0.1− 1999 07 13 704 0.3+ 0.2− 1999 07 20 699 0.4− 0.6+
1998 01 28 691 0.3− 0.1+ 1999 07 13 704 0.1+ 0.3− 1999 07 20 699 0.0 1.1+
1998 01 28 691 0.2+ 0.0 1999 07 13 704 0.2+ 0.0 1999 07 20 699 0.2+ 0.1+
1998 02 02 691 0.1+ 0.2+ 1999 07 13 704 0.5− 0.2−

1998 BJ19

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 88.16055 (2000.0) P Q
n 0.29713432 ω 63.82395 −0.74922947 +0.66212994
a 2.2241676 Ω 157.62797 −0.62124037 −0.69448364
e 0.0875256 i 2.32853 −0.22959877 −0.28156070
P 3.32 H 15.1 G 0.15 U 1
Residuals in seconds of arc
1995 04 22 033 0.1− 0.2− 1998 01 31 595 0.6− 0.1+ 1998 04 21 595 0.6+ 0.2−
1995 04 22 033 0.1− 0.2− 1998 02 14 595 0.7− 0.5+ 1998 04 21 595 0.2+ 0.9−
1996 09 13 566 0.1− 0.6− 1998 02 14 595 0.1− 0.3+ 1998 04 23 595 0.5+ 0.4−
1996 09 13 566 0.5+ 0.1+ 1998 02 15 595 0.0 0.5+ 1998 04 23 595 0.3− 0.5+
1996 09 13 566 0.1+ 0.3− 1998 02 15 595 0.1− 0.1+ 1999 07 16 704 0.4+ 0.8+
1998 01 26 595 0.5+ 0.3+ 1998 02 15 595 0.1− 0.1+ 1999 07 16 704 0.2+ 0.1−
1998 01 26 595 0.1+ 0.3+ 1998 03 06 595 0.6+ 0.3− 1999 07 16 704 1.1− 0.4+
1998 01 27 595 0.3+ 0.3+ 1998 03 06 595 0.2− 0.4− 1999 07 24 595 0.4− 0.0
1998 01 27 595 0.3+ 0.2+ 1998 03 25 595 0.5+ 0.1− 1999 07 24 595 0.1+ 0.0
1998 01 27 595 0.2+ 0.3+ 1998 03 25 595 0.0 0.4− 1999 07 25 595 0.2− 0.7+
1998 01 31 595 0.8− 0.3+ 1998 03 26 595 0.2+ 0.1+ 1999 07 25 595 0.3+ 0.3+

1998 BK19

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 99.11128 (2000.0) P Q
n 0.28517459 ω 59.22274 −0.96162620 +0.26214892
a 2.2859260 Ω 135.83157 −0.27417792 −0.90736132
e 0.0383415 i 6.67168 −0.01007580 −0.32859303
P 3.46 H 15.3 G 0.15 U 4
Residuals in seconds of arc
1998 01 25 566 0.1− 0.4− 1998 02 03 691 0.3+ 0.1+ 1998 03 30 557 0.7− 0.1+
1998 01 25 566 0.1− 0.3− 1998 02 03 691 0.1+ 0.0 1999 06 21 595 0.2+ 0.5+
1998 01 25 566 0.2+ 0.8− 1998 02 03 691 0.0 0.1+ 1999 06 21 595 0.0 0.3−
1998 01 26 595 0.4− 0.4+ 1998 02 14 595 1.0+ 0.4− 1999 06 21 595 0.4+ 0.3+
1998 01 26 595 0.7− 0.6+ 1998 02 14 595 0.3− 0.6+ 1999 06 23 595 0.4+ 1.1+
1998 01 27 595 0.2− 0.3+ 1998 02 15 595 0.8+ 0.5− 1999 06 23 595 1.0+ 0.3+
1998 01 27 595 0.4− 0.5+ 1998 02 15 595 0.7− 0.5+ 1999 06 23 595 0.9+ 0.2+
1998 01 31 691 0.1− 0.1− 1998 03 06 595 0.2+ 0.1+ 1999 07 14 704 0.4− 0.2−
1998 01 31 691 0.2− 0.1− 1998 03 06 595 0.1+ 0.3− 1999 07 14 704 0.0 0.6−
1998 01 31 691 0.3− 0.1− 1998 03 06 595 1.0+ 0.5− 1999 07 14 704 1.3− 1.2−
1998 02 01 595 0.0 0.2+ 1998 03 21 595 0.0 0.3− 1999 07 14 704 1.0− 0.1−
1998 02 01 595 0.3+ 0.2− 1998 03 21 595 0.7+ 0.0
1998 02 01 595 0.1+ 0.1− 1998 03 30 557 0.6− 0.1+

1998 BT24 = 1999 NA42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 53.81333 (2000.0) P Q
n 0.29136479 ω 261.89738 −0.17610707 +0.98436525
a 2.2534331 Ω 357.95036 −0.86196639 −0.15586115
e 0.0979217 i 5.40737 −0.47539483 −0.08205098
P 3.38 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1998 01 28 411 0.4− 0.6− 1998 02 27 566 0.5+ 0.4− 1998 03 04 411 0.8− 0.1−
1998 01 28 411 0.6+ 0.2− 1998 02 27 566 0.3+ 0.4− 1998 03 04 411 0.9− 0.1−
1998 01 29 411 0.3− 0.4+ 1998 03 03 704 0.9− 1.9+ 1999 07 14 704 1.0+ 0.9+
1998 01 29 411 0.1+ 0.6+ 1998 03 03 704 0.4+ 0.9+ 1999 07 14 704 0.3+ 0.6−
1998 02 02 411 0.1+ 0.2− 1998 03 03 704 0.8+ 0.6+ 1999 07 14 704 0.3+ 0.6−
1998 02 02 411 0.3+ 0.2+ 1998 03 03 704 0.3− 0.6+ 1999 07 14 704 0.1+ 0.6−
1998 02 18 411 0.2+ 0.3+ 1998 03 03 704 0.7− 3.2+ 1999 07 14 704 1.3− 0.5−
1998 02 18 411 0.8− 0.2− 1998 03 04 704 0.5+ 0.1− 1999 07 16 704 0.6+ 0.2−
1998 02 22 566 0.2− 0.1− 1998 03 04 704 0.4+ 0.5− 1999 07 16 704 0.1+ 0.9+
1998 02 22 566 0.4− 0.1− 1998 03 04 704 0.7+ 0.5− 1999 07 16 704 1.1− 0.7+
1998 02 22 566 0.3− 0.1− 1998 03 04 704 0.2+ 2.8−
1998 02 27 566 0.5+ 0.4− 1998 03 04 704 0.4+ 1.6−
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1998 BW24 = 1999 NX44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 61.87005 (2000.0) P Q
n 0.17930703 ω 70.41795 −0.92590091 +0.29039497
a 3.1146159 Ω 125.72679 −0.34378697 −0.91284046
e 0.1832032 i 17.31507 +0.15658232 −0.28704190
P 5.50 H 13.8 G 0.15 U 3
Residuals in seconds of arc
1998 01 28 411 0.5− 0.5+ 1998 02 27 566 0.7+ 1.1− 1999 07 13 704 0.7− 0.2−
1998 01 28 411 0.2− 0.1− 1998 02 27 566 0.8+ 0.9− 1999 07 13 704 0.2− 0.0
1998 01 29 411 0.3− 0.3− 1998 03 04 411 0.5− 0.1+ 1999 07 13 704 0.3+ 0.1+
1998 01 29 411 0.4+ 0.2+ 1998 03 04 411 0.1+ 1.1+ 1999 07 13 704 1.4− 0.1+
1998 02 02 098 0.4− 0.1+ 1998 03 06 411 0.6− 0.0 1999 07 13 704 0.7+ 0.1−
1998 02 02 098 (4.5− 4.8+) 1998 03 06 411 0.2− 0.3+ 1999 07 19 704 0.4− 0.1+
1998 02 02 411 0.1− 0.1− 1999 06 14 704 0.9+ 0.3+ 1999 07 19 704 0.4+ 0.3−
1998 02 02 411 0.2+ 0.2− 1999 06 14 704 1.1− 0.2− 1999 07 19 704 0.1+ 0.0
1998 02 18 411 0.1− 0.9+ 1999 06 14 704 0.4+ 0.7+ 1999 07 19 704 0.1+ 0.2+
1998 02 18 411 0.0 0.5+ 1999 06 14 704 0.5+ 0.2− 1999 07 19 704 0.1+ 0.3+
1998 02 27 566 0.7+ 1.2− 1999 06 14 704 0.3+ 0.6−

1998 BV25 = 1999 NF
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 146.84530 (2000.0) P Q
n 0.28762313 ω 9.45991 −0.86482500 −0.49571630
a 2.2729341 Ω 140.49683 +0.45207090 −0.83784668
e 0.0515935 i 7.19240 +0.21842533 −0.22864446
P 3.43 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1998 01 29 727 0.1+ 0.0 1998 02 20 727 0.1− 0.4− 1999 07 06 727 0.2− 0.2+
1998 01 29 727 0.1− 0.2− 1998 02 24 727 0.4+ 0.2+ 1999 07 06 727 0.8+ 0.9+
1998 01 29 727 0.1− 0.3− 1998 02 24 727 0.2+ 0.2− 1999 07 07 727 0.3− 1.0+
1998 01 30 727 0.6− 0.1− 1998 02 24 727 0.1+ 0.1+ 1999 07 07 727 0.2+ 0.2−
1998 01 30 727 0.7− 0.2+ 1998 02 27 727 0.5+ 0.6− 1999 07 07 727 0.4+ 0.3+
1998 01 30 727 0.1− 0.2+ 1998 02 27 727 0.3− 0.2− 1999 07 13 704 0.0 0.3−
1998 02 02 727 0.2+ 0.1+ 1998 03 02 727 0.1+ 0.3− 1999 07 13 704 0.1+ 0.5−
1998 02 02 727 0.4+ 0.1+ 1998 03 02 727 0.0 0.0 1999 07 13 704 0.1+ 0.3+
1998 02 02 727 0.1+ 0.4+ 1998 03 02 727 0.1− 0.0 1999 07 13 704 0.3+ 0.4−
1998 02 06 727 0.0 0.3+ 1998 03 04 727 0.1+ 0.7+ 1999 07 14 727 0.4+ 0.8−
1998 02 06 727 0.0 0.2+ 1998 03 04 727 0.1− 0.7+ 1999 07 18 106 1.1− 0.4+
1998 02 06 727 0.2+ 0.2− 1998 03 04 727 0.2− 0.4+ 1999 07 18 106 0.6− 0.2−
1998 02 18 727 0.1− 0.0 1998 03 21 727 0.4+ 0.8− 1999 07 19 727 0.2− 0.1+
1998 02 18 727 0.2− 0.2+ 1998 03 21 727 0.2− 0.3− 1999 07 19 727 0.2+ 0.7−
1998 02 20 727 0.2− 0.1− 1999 07 06 727 0.1− 0.3+ 1999 07 19 727 0.1+ 0.2−
1998 02 20 727 0.0 0.3− 1999 07 06 727 0.0 0.1−

1998 BQ26 = 1999 NR39

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 42.35953 (2000.0) P Q
n 0.28167070 ω 166.38842 −0.20773268 +0.96896130
a 2.3048443 Ω 91.49764 −0.90955094 −0.14091975
e 0.1590756 i 7.70456 −0.35995029 −0.20311482
P 3.50 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1998 01 27 587 0.8+ 1.8− 1998 02 04 587 0.4+ 0.4− 1999 07 14 704 0.3− 0.1−
1998 01 27 587 0.8+ 0.7+ 1998 02 04 587 0.3− 0.5+ 1999 07 14 704 0.4+ 0.4−
1998 01 28 587 0.3+ 0.6+ 1998 02 04 587 0.5+ 1.0− 1999 07 14 704 0.4− 0.8−
1998 01 28 587 1.5− 0.1+ 1998 02 14 587 0.7+ 0.5+ 1999 07 16 704 0.6+ 0.3−
1998 01 28 587 0.2− 0.4+ 1998 02 14 587 0.3− 0.8+ 1999 07 16 704 0.2+ 0.4+
1998 01 29 587 0.1− 0.0 1998 02 14 587 0.4− 1.1− 1999 07 16 704 0.2+ 0.2+
1998 01 29 587 0.5− 0.1+ 1999 07 14 704 0.7− 0.2+
1998 01 29 587 0.1− 0.6+ 1999 07 14 704 0.1− 0.8+

1998 BK33 = 1999 NU21

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 111.54818 (2000.0) P Q
n 0.26588483 ω 93.31864 −0.98883514 +0.07580761
a 2.3951921 Ω 91.05648 −0.12080531 −0.91186198
e 0.0523121 i 7.37204 +0.08724184 −0.40343641
P 3.71 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1998 01 31 411 0.2− 0.2+ 1998 03 01 699 0.3+ 0.3− 1999 06 11 703 0.2+ 0.7+
1998 01 31 411 0.4− 1.3− 1998 03 01 699 1.2− 0.7+ 1999 07 14 704 0.2+ 0.4+
1998 02 01 411 0.1− 0.1− 1998 03 01 699 0.1− 2.4− 1999 07 14 704 0.3+ 0.4−
1998 02 01 411 0.2− 0.0 1998 03 03 699 0.2− 1.0+ 1999 07 14 704 0.4− 2.1−
1998 02 04 411 0.1+ 0.1+ 1998 03 03 699 0.7+ 0.3+ 1999 07 16 704 0.3+ 0.3−
1998 02 04 411 0.5+ 0.6+ 1998 03 03 699 0.8+ 0.2+ 1999 07 16 704 0.2+ 0.0
1998 02 21 411 0.8− 0.1+ 1998 03 06 411 0.3+ 0.7+ 1999 07 16 704 0.0 0.4+
1998 02 21 411 0.4− 0.1− 1998 03 06 411 0.3− 0.8+ 1999 07 16 704 0.4− 1.0+
1998 02 25 566 0.1+ 0.5− 1999 06 11 703 0.2+ 0.2− 1999 07 16 704 0.6− 0.4+
1998 02 25 566 0.4+ 0.1− 1999 06 11 703 0.3− 0.1−
1998 02 25 566 0.5+ 0.3− 1999 06 11 703 0.2+ 0.1+

1998 BL33 = 1999 NO44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 84.28233 (2000.0) P Q
n 0.17477185 ω 47.31957 −0.94749882 −0.22592069
a 3.1682666 Ω 118.43965 +0.16126298 −0.94870658
e 0.2154712 i 14.91249 +0.27611635 −0.22116886
P 5.64 H 14.0 G 0.15 U 3
Residuals in seconds of arc
1998 01 24 566 0.0 0.8− 1998 02 04 411 0.8− 0.3+ 1999 07 13 704 1.0− 0.4−
1998 01 24 566 0.2+ 0.3− 1998 02 23 411 0.4− 0.8+ 1999 07 13 704 0.6− 0.3+
1998 01 24 566 0.1+ 0.5− 1998 02 23 411 0.6− 0.4+ 1999 07 13 704 0.1+ 0.4+
1998 01 31 411 0.7− 0.8+ 1998 02 25 566 0.7+ 1.1− 1999 07 13 704 0.6+ 0.1+
1998 01 31 411 0.9+ 0.3− 1998 02 25 566 0.3+ 1.0− 1999 07 19 704 0.1+ 0.3+
1998 02 01 411 0.1+ 0.7+ 1998 02 25 566 1.1+ 1.2− 1999 07 19 704 0.8+ 0.5−
1998 02 01 411 0.1− 0.5+ 1998 03 06 411 0.0 0.7+ 1999 07 19 704 0.1+ 0.3−
1998 02 04 411 0.0 0.3+ 1998 03 06 411 0.7− 0.7+

1998 BH36 = 1999 NT39

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 67.03259 (2000.0) P Q
n 0.29235741 ω 158.70456 −0.58985879 +0.79359234
a 2.2483296 Ω 74.84871 −0.76141759 −0.48505648
e 0.1126791 i 8.89549 −0.26890494 −0.36733011
P 3.37 H 15.1 G 0.15 U 4
Residuals in seconds of arc
1997 12 29 566 0.1+ 0.1+ 1998 02 02 012 0.9− 0.4− 1999 07 14 704 0.3+ 0.1+
1997 12 29 566 0.1+ 0.1+ 1998 02 02 012 0.0 0.5+ 1999 07 14 704 0.2+ 0.1+
1997 12 29 566 0.2+ 0.1− 1998 02 02 012 0.3+ 0.5− 1999 07 14 704 0.3+ 0.2−
1998 01 27 012 0.2− 0.3− 1998 02 03 012 0.7+ 0.3− 1999 07 16 704 0.1+ 0.3+
1998 01 27 012 0.4− 0.1− 1998 02 03 012 0.8+ 0.2− 1999 07 16 704 0.2− 0.5−
1998 01 29 566 0.6− 0.2+ 1998 02 03 012 0.5+ 1.1+ 1999 07 16 704 1.0− 0.1−
1998 01 29 566 0.1− 0.1− 1999 07 14 704 0.1+ 0.0
1998 01 29 566 0.3− 0.0 1999 07 14 704 0.3+ 0.4+
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1998 BL39 = 1999 NV32

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 15.84781 (2000.0) P Q
n 0.29146106 ω 334.68831 +0.30912485 +0.94663159
a 2.2529369 Ω 313.17057 −0.84987999 +0.23190525
e 0.1661318 i 7.18918 −0.42678547 +0.22384949
P 3.38 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1998 01 24 910 0.9+ 0.1+ 1998 02 03 691 1.1− 0.1+ 1999 06 23 703 (0.7+ 2.7+)
1998 01 24 910 1.1+ 0.3+ 1998 02 03 691 0.9− 0.0 1999 06 23 703 0.3+ 0.1+
1998 01 24 910 1.1+ 0.3+ 1998 02 28 910 0.9+ 0.5− 1999 07 14 704 0.3− 0.2−
1998 01 24 566 1.0− 0.1+ 1998 02 28 910 0.7+ 0.5− 1999 07 14 704 0.3− 0.2−
1998 01 24 566 0.6− 0.5− 1998 02 28 910 0.9+ 0.6− 1999 07 14 704 0.4+ 0.2+
1998 01 24 566 0.2+ 0.5− 1999 05 22 699 0.4− 0.1+ 1999 07 14 704 0.0 0.1+
1998 01 29 691 0.4− 0.4+ 1999 05 22 699 0.4− 1.2+ 1999 07 14 704 0.0 0.1−
1998 01 29 691 0.4− 0.2+ 1999 05 22 699 0.1− 0.0 1999 07 16 704 0.1− 0.2−
1998 01 29 691 0.3− 0.2+ 1999 06 23 703 0.5+ 1.0− 1999 07 16 704 0.0 0.2−
1998 02 03 691 1.1− 0.1+ 1999 06 23 703 0.3+ 0.2− 1999 07 16 704 0.2+ 0.1+

1998 BQ41 = 1999 LW4

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 102.47833 (2000.0) P Q
n 0.19196233 ω 345.91328 −0.72690311 −0.67833665
a 2.9761766 Ω 150.47544 +0.64924136 −0.72963326
e 0.0519485 i 12.55279 +0.22382476 −0.08657190
P 5.13 H 13.5 G 0.15 U 3
Residuals in seconds of arc
1998 01 28 566 0.1− 0.7− 1999 05 07 703 0.3+ 0.2+ 1999 06 08 704 0.4− 0.7+
1998 01 28 566 0.1+ 0.6− 1999 05 07 703 (1.4− 3.1+) 1999 06 08 704 0.8+ 0.3−
1998 01 28 566 0.4− 0.4− 1999 05 07 703 (0.7+ 3.0+) 1999 06 08 704 0.8− 0.4−
1998 01 29 566 0.6+ 0.2− 1999 05 07 703 (0.3− 2.5+) 1999 06 08 704 0.9+ 0.7−
1998 01 29 566 0.1− 0.2− 1999 05 12 704 0.3− 1.2− 1999 06 10 699 1.1+ 0.3−
1998 01 29 566 0.4+ 0.1− 1999 05 12 704 0.7− 0.2− 1999 06 10 699 0.7− 1.1+
1998 02 04 327 0.1+ 0.2+ 1999 05 12 704 0.4− 1.8+ 1999 06 10 699 0.9+ 0.0
1998 02 04 327 0.2+ 0.3+ 1999 05 12 704 0.2− 0.1+ 1999 06 12 704 0.1+ 0.6−
1998 02 04 327 0.1+ 0.7+ 1999 05 23 699 0.7− 0.3+ 1999 06 12 704 0.2+ 0.2+
1998 03 31 910 0.4− 0.4+ 1999 05 23 699 0.1+ 1.0− 1999 06 12 704 0.7− 0.0
1998 03 31 910 0.4− 0.4+ 1999 05 23 699 0.3+ 0.5+ 1999 06 12 704 0.3+ 0.1+
1998 03 31 910 0.3− 0.3+ 1999 06 08 704 0.4+ 0.3− 1999 06 12 704 0.5− 0.5−
1998 CO
Id. Z. Moravec (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 125.82467 (2000.0) P Q
n 0.29242848 ω 33.81680 −0.99731478 +0.02482681
a 2.2479653 Ω 147.39522 −0.04418209 −0.95426225
e 0.0961857 i 7.34608 +0.05840526 −0.29793823
P 3.37 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1998 02 03 046 0.2+ 0.1− 1998 02 08 046 0.4− 0.5− 1998 03 25 046 0.0 0.1+
1998 02 03 046 0.0 0.2− 1998 02 08 046 0.1− 0.2− 1998 03 26 046 0.1+ 0.0
1998 02 03 046 0.1− 0.0 1998 02 08 046 0.3− 0.1− 1998 03 26 046 0.3+ 0.2+
1998 02 04 046 0.0 0.1+ 1998 02 08 046 0.4− 0.2− 1998 03 26 046 0.1+ 0.0
1998 02 04 046 0.1+ 0.1+ 1998 02 19 046 0.1+ 0.0 1999 07 19 046 0.1− 0.5+
1998 02 04 046 0.0 0.1+ 1998 02 19 046 0.0 0.1− 1999 07 19 046 0.5+ 0.0
1998 02 05 046 0.0 0.4+ 1998 02 19 046 0.0 0.0 1999 07 19 046 0.2+ 0.1+
1998 02 05 046 0.4+ 0.3+ 1998 03 05 046 0.4− 0.1+ 1999 07 20 046 0.1− 0.3−
1998 02 05 046 0.2+ 0.2+ 1998 03 05 046 0.1− 0.2− 1999 07 20 046 0.1− 0.2−
1998 02 06 046 0.0 0.3+ 1998 03 06 046 0.4+ 0.6− 1999 07 20 046 0.5− 0.5+
1998 02 06 046 0.1− 0.5+ 1998 03 25 046 0.1− 0.2−
1998 02 06 046 0.1+ 0.4+ 1998 03 25 046 0.2+ 0.1−

1998 CY
Id. Z. Moravec (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 78.17100 (2000.0) P Q
n 0.25918833 ω 338.05279 −0.73714618 +0.67249868
a 2.4362719 Ω 244.38154 −0.60857604 −0.70318172
e 0.1431880 i 4.19998 −0.29368472 −0.23082675
P 3.80 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1998 02 05 046 0.0 0.1+ 1998 02 16 046 0.1− 0.4+ 1998 03 23 046 0.3+ 0.2+
1998 02 05 046 0.1+ 0.1+ 1998 02 16 046 0.7− 0.1− 1998 03 23 046 0.1− 0.3+
1998 02 05 046 0.0 0.1− 1998 02 19 046 0.4− 0.0 1998 03 23 046 0.4+ 0.2+
1998 02 05 046 0.1+ 0.2+ 1998 02 19 046 0.3− 0.0 1998 03 24 046 0.0 0.1+
1998 02 05 046 0.3+ 0.0 1998 02 19 046 0.5− 0.1+ 1998 03 24 046 0.2+ 0.2−
1998 02 06 046 0.0 0.1+ 1998 03 03 704 1.1+ 1.0+ 1998 03 24 046 0.1+ 0.2−
1998 02 06 046 0.0 0.2+ 1998 03 03 704 0.3+ 0.6− 1999 07 19 046 0.3− 0.0
1998 02 06 046 0.1+ 0.0 1998 03 03 704 0.8+ 0.5− 1999 07 19 046 0.1− 0.1−
1998 02 06 046 0.3+ 0.1+ 1998 03 03 704 0.4− 1.0− 1999 07 19 046 0.1− 0.1+
1998 02 06 046 0.3+ 0.3+ 1998 03 03 704 1.0− 1.1− 1999 07 19 046 0.1− 0.2+
1998 02 06 046 0.1+ 0.3+ 1998 03 06 046 0.4− 0.1+ 1999 07 19 046 0.0 0.3+
1998 02 06 046 0.1+ 0.3+ 1998 03 06 046 0.1− 0.1+ 1999 07 19 046 0.4+ 0.0
1998 02 16 046 0.1− 0.3− 1998 03 06 046 0.3− 0.2+

1998 CR1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 34.06716 (2000.0) P Q
n 0.24550256 ω 115.46853 +0.05622820 +0.99777730
a 2.5259923 Ω 157.66744 −0.94650519 +0.06466954
e 0.1750153 i 5.40022 −0.31775197 −0.01607177
P 4.01 H 14.5 G 0.15 U 3
Residuals in seconds of arc
1998 02 01 621 1.0+ 0.1− 1998 03 20 704 0.5+ 0.4+ 1998 04 28 621 1.0− 0.6−
1998 02 01 621 0.4+ 0.3− 1998 03 20 704 0.7+ 0.2+ 1998 04 30 621 0.3+ 0.4−
1998 02 01 621 0.3+ 0.1− 1998 03 20 704 0.9+ 1.8+ 1998 04 30 621 0.4+ 0.5−
1998 02 01 621 0.2− 0.3+ 1998 03 20 704 (2.0+ 0.1−) 1998 05 14 621 0.0 0.0
1998 02 01 621 0.1− 0.0 1998 03 20 704 1.0− 0.8− 1998 05 14 621 0.2+ 0.1−
1998 02 01 621 0.3− 0.3− 1998 03 23 621 0.0 0.2+ 1998 05 14 621 0.1+ 0.0
1998 02 02 621 0.0 0.0 1998 03 23 621 0.3+ 0.3+ 1998 05 15 621 0.0 0.3+
1998 02 02 621 0.3− 0.0 1998 03 23 621 0.1+ 0.3+ 1998 05 15 621 0.3+ 0.2+
1998 02 04 621 0.0 0.4+ 1998 03 24 621 0.2+ 0.3+ 1998 05 15 621 0.4+ 0.3−
1998 02 04 621 0.0 0.5+ 1998 03 24 621 0.3+ 0.3+ 1999 06 19 621 0.3− 0.4+
1998 02 04 621 0.0 0.3+ 1998 03 24 691 0.5− 0.2+ 1999 06 19 621 0.4− 0.4+
1998 03 03 704 0.7+ 0.3− 1998 03 24 691 0.4− 0.0 1999 06 19 621 0.3− 0.4+
1998 03 03 809 (2.1+ 0.6+) 1998 03 24 691 0.2− 0.2+ 1999 07 09 621 0.2− 0.2+
1998 03 03 704 0.4− 0.5+ 1998 03 24 621 0.5+ 0.0 1999 07 09 621 0.1− 0.2+
1998 03 03 809 0.9+ 1.2+ 1998 03 24 621 0.2+ 0.1− 1999 07 09 621 0.2− 0.3+
1998 03 03 809 0.5+ 1.0+ 1998 03 25 691 1.0+ 0.3− 1999 07 09 621 0.1− 0.3+
1998 03 03 704 0.1− 0.2+ 1998 03 25 691 0.9+ 0.1+ 1999 07 12 621 0.2− 0.0
1998 03 03 704 0.4− 0.5+ 1998 03 25 691 0.9+ 0.4+ 1999 07 12 621 0.1− 0.0
1998 03 03 704 0.8− 0.1− 1998 03 31 621 0.0 0.4− 1999 07 12 621 0.2− 0.1+
1998 03 04 809 0.4+ 0.1+ 1998 03 31 621 0.2− 0.5− 1999 07 13 704 1.1+ 0.6+
1998 03 04 809 0.7+ 0.3− 1998 03 31 621 0.3− 0.5− 1999 07 13 704 0.3+ 0.4−
1998 03 04 809 0.4− 0.0 1998 04 22 621 0.5+ 0.9− 1999 07 13 704 0.4+ 0.2−
1998 03 04 704 1.9− 0.2+ 1998 04 22 621 0.4+ 0.8− 1999 07 13 704 1.6+ 1.3−
1998 03 04 704 1.3− 0.1+ 1998 04 22 621 0.1+ 0.7− 1999 07 13 704 0.4− 0.8−
1998 03 04 704 1.9− 0.2+ 1998 04 22 621 0.2+ 0.8− 1999 07 21 699 0.3− 0.3+
1998 03 04 704 1.0− 0.9+ 1998 04 28 621 0.3− 1.2− 1999 07 21 699 0.7− 1.2+
1998 03 04 704 (4.0− 0.2−) 1998 04 28 621 0.1− 0.9− 1999 07 21 699 0.4− 0.1+



1999 JULY 28 M.P.C. 35315

1998 CW2 = 1999 NA36

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 72.22305 (2000.0) P Q
n 0.26678409 ω 97.24299 −0.62708483 +0.77779677
a 2.3898067 Ω 133.83063 −0.73585645 −0.57366512
e 0.0573432 i 3.36862 −0.25549933 −0.25678885
P 3.69 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1998 02 06 809 0.3+ 0.1+ 1998 03 03 809 1.5+ 0.1− 1998 03 04 704 1.4− 0.0
1998 02 06 809 1.3− 0.6+ 1998 03 03 809 (2.4+ 1.2−) 1999 07 14 704 0.1+ 0.1−
1998 02 06 809 1.1− 0.8− 1998 03 03 704 0.5+ 0.0 1999 07 14 704 0.8+ 0.2−
1998 02 07 809 1.0+ 1.3+ 1998 03 03 704 0.1+ 0.8− 1999 07 14 704 0.1+ 0.0
1998 02 07 809 1.0+ 0.3+ 1998 03 03 704 0.0 0.2+ 1999 07 14 704 0.4+ 0.1−
1998 02 07 809 1.3+ 0.2+ 1998 03 04 691 1.3+ 0.4+ 1999 07 14 704 0.0 0.1−
1998 02 22 691 1.0− 0.4− 1998 03 04 704 1.0− 0.2+ 1999 07 16 704 0.0 0.3+
1998 02 22 691 0.8− 0.3− 1998 03 04 691 1.3+ 0.4+ 1999 07 16 704 0.1+ 0.3−
1998 02 22 691 0.7− 0.2− 1998 03 04 704 0.3− 0.3− 1999 07 16 704 1.4+ 0.3−
1998 03 03 704 0.7+ 0.2− 1998 03 04 691 1.1+ 0.3+ 1999 07 20 699 1.4− 0.9+
1998 03 03 809 0.7+ 0.0 1998 03 04 704 1.6− 0.0 1999 07 20 699 0.1− 0.4+
1998 03 03 704 0.1+ 0.4− 1998 03 04 704 1.5− 0.1− 1999 07 20 699 1.3− 0.0

1998 CB3 = 1991 GY10 = 1992 PV4

Id. B. G. Marsden (MPC 31739), A. Milani
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 268.64430 (2000.0) P Q
n 0.25779045 ω 42.40780 +0.98460122 −0.17331750
a 2.4450711 Ω 327.55207 +0.14679527 +0.89063599
e 0.1945752 i 2.43938 +0.09492941 +0.42039099
P 3.82 H 14.5 G 0.15 U 2
Residuals in seconds of arc
1991 04 10 809 1.3+ 0.5+ 1998 02 06 809 0.1+ 0.8− 1999 05 18 704 1.0+ 1.1−
1991 04 10 809 1.9+ 1.3+ 1998 02 06 809 0.2− 1.0− 1999 05 18 704 0.0 0.3−
1991 04 10 809 1.2+ 0.3− 1998 02 07 809 (2.7+ 2.3+) 1999 05 18 704 (0.9− 2.2+)
1992 08 02 675 0.1− 1.1+ 1998 02 07 809 (0.2+ 2.8+) 1999 05 18 704 0.2+ 0.9−
1992 08 02 675 1.2− 1.1+ 1998 02 07 809 1.3− 2.0+ 1999 05 19 704 0.5− 0.1+
1992 08 06 675 0.9− 0.9− 1998 03 03 809 0.2+ 1.0+ 1999 05 19 704 1.0+ 0.5−
1992 08 06 675 1.2− 0.3+ 1998 03 03 809 0.0 0.5+ 1999 05 19 704 1.4− 1.5+
1996 10 09 566 0.3+ 1.1+ 1998 03 03 809 0.2− 0.2+ 1999 06 15 704 0.0 0.0
1996 10 09 566 0.3+ 1.2+ 1998 03 04 809 0.8+ 1.2+ 1999 06 15 704 0.7− 0.4−
1996 10 09 566 0.1+ 1.0+ 1998 03 04 809 0.2+ 1.7+ 1999 06 15 704 0.7− 0.2+
1998 02 06 809 0.9− 0.1− 1998 03 04 809 0.6+ 0.6+ 1999 06 15 704 0.5+ 0.4+

1998 DF3 = 1999 JG104

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 309.44272 (2000.0) P Q
n 0.23492676 ω 196.67495 +0.54919694 +0.79102173
a 2.6012438 Ω 107.40505 −0.73087305 +0.61105006
e 0.1236580 i 16.40968 −0.40522501 −0.03004086
P 4.20 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1998 01 28 566 0.2+ 0.0 1998 02 24 566 0.3+ 0.6+ 1999 05 14 704 0.7− 0.7−
1998 01 28 566 0.2+ 0.2− 1998 02 24 566 0.3+ 0.2+ 1999 05 14 704 0.0 0.4+
1998 01 28 566 0.2+ 0.4+ 1998 02 24 566 0.0 0.2+ 1999 05 14 704 0.5− 0.1−
1998 02 22 566 0.0 0.1− 1999 04 10 704 0.7− 0.4− 1999 05 17 704 0.9− 0.1−
1998 02 22 566 0.4− 0.2− 1999 04 10 704 0.6+ 0.2+ 1999 05 17 704 1.0+ 0.9−
1998 02 22 566 0.4− 0.4− 1999 04 10 704 0.1+ 0.0 1999 05 17 704 1.3+ 0.9+
1998 02 23 566 0.5− 0.2− 1999 04 10 704 0.1− 0.0 1999 05 17 704 0.8+ 0.0
1998 02 23 566 0.1+ 0.2− 1999 05 14 704 1.0− 0.2+ 1999 05 17 704 0.9+ 0.1+
1998 02 23 566 0.1+ 0.1− 1999 05 14 704 0.8− 0.5+

1998 DV3 = 1982 DQ1 = 1993 FT58

Id. G. V. Williams (MPC 31407, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 119.43378 (2000.0) P Q
n 0.18095269 ω 287.48454 −0.31971213 −0.94751463
a 3.0957034 Ω 181.16122 +0.87689172 −0.29571690
e 0.1594538 i 1.17011 +0.35894995 −0.12152174
P 5.45 H 13.8 G 0.15 U 2
Residuals in seconds of arc
1982 02 24 801 0.3+ 1.7+ 1998 02 23 566 0.0 0.1+ 1998 03 04 691 0.0 0.8−
1993 03 19 809 0.2+ 0.3− 1998 02 27 552 0.3+ 0.1+ 1999 05 13 704 0.6+ 1.6−
1993 03 20 809 1.1+ 0.0 1998 02 27 552 0.1+ 0.3− 1999 05 13 704 0.6+ 0.1−
1993 04 17 413 0.0 1.1+ 1998 02 27 552 0.4+ 0.3+ 1999 05 13 704 0.2− 1.3−
1994 06 09 809 0.9+ 1.9+ 1998 03 01 691 0.2− 0.2− 1999 05 13 704 0.5− 0.1−
1994 06 09 809 0.3− 0.8+ 1998 03 01 691 0.1− 0.4− 1999 05 18 704 0.6− 0.2+
1998 02 22 566 0.3− 0.3+ 1998 03 01 691 0.0 0.3− 1999 05 18 704 1.2+ 0.2+
1998 02 22 566 0.2+ 0.4+ 1998 03 01 552 0.1− 0.2+ 1999 05 18 704 1.6− 0.3−
1998 02 22 566 0.1− 0.4+ 1998 03 01 552 0.1− 1.3+ 1999 05 18 704 1.2− 0.8−
1998 02 23 566 0.2− 0.0 1998 03 04 691 0.1− 1.0−
1998 02 23 566 0.2+ 0.2− 1998 03 04 691 0.4− 0.7−

1998 DV9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 227.45674 (2000.0) P Q
n 0.42737453 ω 0.57263 −0.65711094 −0.74499575
a 1.7455420 Ω 130.51390 +0.69099050 −0.65620919
e 0.4338360 i 8.68756 +0.30122639 −0.11987843
P 2.31 H 18.1 G 0.15 U 2
Residuals in seconds of arc
1998 02 23 568 0.3+ 0.3+ 1998 03 18 104 0.8− 0.2− 1998 04 16 402 1.0+ 1.3+
1998 02 23 568 0.0 0.3+ 1998 03 18 587 0.1− 1.0− 1998 04 16 402 0.0 0.7+
1998 02 23 557 0.2+ 0.4+ 1998 03 18 587 0.9− 0.1− 1998 04 19 046 0.9− 1.2−
1998 02 23 557 0.4+ 0.3− 1998 03 19 658 1.2+ 0.4+ 1998 04 19 046 0.1+ 0.3−
1998 02 23 557 0.1+ 0.1+ 1998 03 19 658 0.0 0.0 1998 04 19 046 0.0 0.2−
1998 02 23 557 0.5− 0.8− 1998 03 19 658 1.0− 0.3+ 1998 04 21 587 0.6− 0.1−
1998 02 24 568 0.2+ 0.1− 1998 03 19 658 0.5− 0.3+ 1998 04 21 587 0.2− 0.3−
1998 02 24 568 0.2+ 0.0 1998 03 20 587 0.0 0.1− 1998 04 22 118 0.4− 0.1−
1998 02 25 568 0.4− 0.2− 1998 03 20 587 1.2+ 0.2− 1998 04 22 118 0.4− 0.2+
1998 02 25 568 0.2+ 0.0 1998 03 20 587 0.7− 0.1− 1998 04 25 118 0.1− 0.1−
1998 02 25 568 0.1+ 0.1− 1998 03 22 587 (1.0+ 2.3−) 1998 04 25 118 0.1+ 0.2+
1998 02 25 568 0.1+ 0.1+ 1998 03 22 587 0.1− 0.4+ 1998 04 26 360 0.4+ 0.5+
1998 02 26 568 0.3+ 0.2+ 1998 03 22 587 0.1− 1.0+ 1998 04 26 360 0.3+ 0.3+
1998 02 26 568 0.1+ 0.2+ 1998 03 23 557 0.0 0.5− 1998 04 26 360 0.4+ 0.6+
1998 02 26 568 0.1+ 0.4+ 1998 03 23 557 0.1− 0.4+ 1998 05 01 557 0.9− 0.3−
1998 02 26 568 0.0 0.4+ 1998 03 26 046 0.3+ 0.5− 1998 05 01 557 0.5− 0.4−
1998 02 27 046 1.9+ 1.0− 1998 03 26 046 0.5+ 0.4− 1998 05 14 046 0.5+ 0.6−
1998 02 27 046 2.0+ 0.9− 1998 03 26 046 0.4+ 0.1− 1998 05 14 046 0.8+ 0.1−
1998 03 01 587 0.4+ 0.8+ 1998 03 28 658 0.5− 0.2− 1998 05 14 046 0.8+ 0.3−
1998 03 01 587 0.2− 1.0+ 1998 03 28 658 0.5− 0.3− 1998 05 14 046 0.8+ 0.7+
1998 03 01 587 1.1− 0.3+ 1998 03 28 658 0.5− 0.0 1998 05 14 046 0.2+ 0.4+
1998 03 01 557 0.4− 0.3+ 1998 03 29 046 0.7− 0.2+ 1998 05 28 557 1.0+ 1.4−
1998 03 01 557 (2.0− 0.1+) 1998 03 29 046 0.2− 0.3− 1998 05 28 557 1.5+ 0.3−
1998 03 02 360 0.1+ 0.7+ 1998 03 29 046 0.3− 0.5− 1998 05 31 046 1.0+ 0.0
1998 03 02 360 0.8− 0.5− 1998 03 29 046 0.7− 0.1+ 1998 07 24 568 0.6+ 1.0+
1998 03 02 360 0.1− 0.1+ 1998 04 08 557 0.5+ 0.9− 1998 07 24 568 1.2− 0.2−
1998 03 02 587 0.1− 1.6− 1998 04 08 557 0.1− 0.0 1998 07 25 568 0.6− 0.7−
1998 03 02 587 0.7− 0.9− 1998 04 08 557 0.7+ 0.1− 1998 07 25 568 0.6− 0.7−
1998 03 06 658 0.3− 0.2+ 1998 04 09 046 0.4− 0.6+ 1998 07 25 568 0.7− 0.6−
1998 03 06 658 1.1− 0.7+ 1998 04 09 046 0.0 0.1− 1998 07 27 696 0.8− 0.8+
1998 03 11 118 1.0+ 0.4+ 1998 04 09 046 0.4− 0.2− 1998 07 27 696 0.1− 0.0
1998 03 11 118 0.1+ 0.2+ 1998 04 09 118 0.3+ 0.2− 1998 07 27 696 1.1− 0.4+
1998 03 16 587 1.3+ 0.5− 1998 04 09 118 0.0 0.1+ 1998 08 20 568 0.1+ 0.1−
1998 03 16 587 0.1+ 1.2− 1998 04 15 658 1.0− 0.0 1998 08 20 568 0.1− 0.0
1998 03 17 658 0.1− 0.4+ 1998 04 15 658 1.1− 0.0 1998 08 20 568 0.1+ 0.3+
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1998 03 17 658 0.2+ 0.3+ 1998 04 15 658 1.0− 0.0 1998 09 23 568 0.7− 0.2+
1998 03 17 658 0.2− 0.4+ 1998 04 15 360 1.0− 0.5+ 1998 09 24 568 0.9− 0.2+
1998 03 18 360 0.3+ 0.5+ 1998 04 15 360 0.9− 0.6+ 1998 09 25 568 0.4− 0.0
1998 03 18 360 0.4− 0.1+ 1998 04 15 360 1.0− 0.5+ 1998 09 25 568 0.7− 0.2−
1998 03 18 360 0.0 0.6+ 1998 04 16 658 2.0+ 0.8− 1999 05 14 568 0.2+ 0.6+
1998 03 18 360 0.2+ 0.3− 1998 04 16 658 0.8+ 0.1− 1999 07 08 568 0.1− 0.5+
1998 03 18 104 0.3+ 0.7+ 1998 04 16 658 1.5+ 0.7− 1999 07 08 568 0.0 0.3+
1998 03 18 104 (6.4− 0.7+) 1998 04 16 402 0.4+ 1.0+

1998 DK10 = 1999 NB45

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 167.04869 (2000.0) P Q
n 0.21578559 ω 297.04115 −0.25903270 −0.96528256
a 2.7528830 Ω 167.82886 +0.93305220 −0.25908154
e 0.1231106 i 9.18122 +0.24963102 −0.03326166
P 4.57 H 13.9 G 0.15 U 3
Residuals in seconds of arc
1995 06 24 691 0.1+ 0.5− 1998 03 22 704 0.5− 0.2− 1998 04 19 704 0.4+ 0.8+
1995 06 24 691 0.0 0.4− 1998 03 22 704 0.3− 0.1+ 1998 04 19 704 0.9− 0.5+
1995 06 24 691 0.0 0.3− 1998 03 22 704 0.7− 0.2− 1999 06 14 704 0.1+ 0.2−
1998 02 22 566 0.1+ 0.1+ 1998 03 22 704 0.0 0.0 1999 06 14 704 0.1+ 0.3−
1998 02 22 566 0.1− 0.2+ 1998 03 26 704 0.2+ 0.1− 1999 06 14 704 0.4+ 0.0
1998 02 22 566 0.1+ 0.2− 1998 03 26 704 0.3+ 0.5+ 1999 06 14 704 0.6+ 0.0
1998 02 24 566 1.2− 0.1− 1998 03 26 704 1.0+ 0.1− 1999 06 14 704 0.4+ 0.2−
1998 02 24 566 1.2− 0.3− 1998 03 29 704 0.5+ 0.1+ 1999 07 13 704 0.5− 0.4−
1998 02 24 566 1.1− 0.2− 1998 03 29 704 0.8+ 0.2+ 1999 07 13 704 0.0 0.4+
1998 03 20 704 0.4+ 0.3+ 1998 03 29 704 0.1+ 0.0 1999 07 13 704 0.1+ 0.5−
1998 03 20 704 1.1+ 0.5+ 1998 03 29 704 0.1− 0.5+ 1999 07 13 704 0.8− 0.2+
1998 03 20 704 0.6+ 0.3− 1998 03 29 704 1.7+ 0.5− 1999 07 19 704 0.2− 0.4+
1998 03 20 704 0.5+ 0.6+ 1998 04 19 704 0.4− 0.4− 1999 07 19 704 0.1+ 0.6+
1998 03 20 704 0.4− 0.1+ 1998 04 19 704 0.9− 1.4− 1999 07 19 704 0.4− 0.7+
1998 03 22 704 0.3− 0.1+ 1998 04 19 704 0.3− 1.5− 1999 07 19 704 0.3+ 0.4+

1998 DD11

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 66.47774 (2000.0) P Q
n 0.22095531 ω 81.14334 −0.68549185 +0.72183416
a 2.7097741 Ω 144.96164 −0.71602830 −0.64467777
e 0.1805470 i 9.54119 −0.13192574 −0.25168633
P 4.46 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1998 02 19 620 1.8+ 1.2+ 1998 03 03 809 1.0− 0.7− 1998 03 24 566 0.0 0.7−
1998 02 19 620 0.9+ 0.7+ 1998 03 03 809 0.8− 0.0 1998 03 24 566 0.1+ 0.6−
1998 02 19 620 0.7− 0.6− 1998 03 03 704 0.3+ 0.2− 1998 03 24 566 0.2+ 0.8−
1998 02 20 620 1.1+ 0.1+ 1998 03 03 704 0.3+ 0.1− 1998 03 27 620 1.6+ 0.4−
1998 02 21 620 0.6+ 0.3− 1998 03 03 704 0.9+ 0.0 1998 03 27 620 0.6+ 0.2−
1998 02 21 620 0.6+ 0.4− 1998 03 03 704 1.3+ 0.0 1998 03 27 620 0.9− 0.0
1998 02 21 620 0.3+ 0.7− 1998 03 03 704 0.2+ 1.5+ 1999 07 10 620 0.7− 0.2+
1998 02 23 691 0.6+ 0.3+ 1998 03 04 809 0.8− 1.0− 1999 07 10 620 0.5+ 1.1−
1998 02 23 691 0.4+ 0.4+ 1998 03 04 809 0.7− 0.4− 1999 07 10 620 0.3− 0.5−
1998 02 23 691 0.5+ 0.3+ 1998 03 04 809 0.6− 0.3− 1999 07 13 704 0.4+ 0.1+
1998 02 27 620 1.4− 1.3+ 1998 03 04 704 1.9− 0.5− 1999 07 13 704 0.4+ 0.3+
1998 02 28 620 0.4+ 1.7+ 1998 03 04 704 (2.2− 0.0 ) 1999 07 13 704 0.0 0.3−
1998 02 28 620 (2.6+ 2.4+) 1998 03 04 704 1.0− 0.4− 1999 07 13 704 0.7+ 0.8+
1998 03 02 620 1.3− 0.7+ 1998 03 04 704 2.0− 0.0 1999 07 13 704 0.0 0.6+
1998 03 02 620 0.1− 0.5− 1998 03 04 704 1.9− 0.1+ 1999 07 17 620 1.1− 0.3−
1998 03 02 620 0.4+ 0.8− 1998 03 19 620 0.3+ 0.4+ 1999 07 17 620 0.3− 0.3+
1998 03 02 620 0.5+ 1.0− 1998 03 19 620 0.9+ 0.8+ 1999 07 17 620 0.3+ 0.2+
1998 03 03 809 1.4− 0.0 1998 03 19 620 1.7+ 1.4+

1998 DT11 = 1999 NX11

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 95.85589 (2000.0) P Q
n 0.24082473 ω 60.56998 −0.87652882 +0.47884494
a 2.5585976 Ω 147.96718 −0.46743654 −0.82244829
e 0.1813309 i 5.30482 −0.11489259 −0.30706079
P 4.09 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1991 09 08 691 0.5− 0.0 1998 02 27 566 0.3− 0.4+ 1998 03 26 704 0.3+ 0.1+
1991 09 08 691 0.0 0.5+ 1998 02 27 566 0.1− 0.3+ 1998 03 26 704 0.2+ 0.8+
1991 09 08 691 0.7− 0.1− 1998 02 27 566 0.0 0.3+ 1998 03 26 704 0.8− 0.2+
1992 11 18 691 0.3+ 0.6− 1998 03 03 704 0.1− 0.0 1998 04 05 699 0.1− 0.2+
1992 11 18 691 0.2+ 0.1− 1998 03 03 704 0.2− 0.5− 1998 04 05 699 1.1+ 1.1−
1992 11 18 691 0.2+ 0.5− 1998 03 03 704 0.2− 0.3+ 1998 04 05 699 0.7+ 0.0
1994 03 05 691 0.0 0.7− 1998 03 03 704 0.2− 0.6+ 1998 04 28 699 0.2− 0.2−
1994 03 05 691 0.1+ 0.6− 1998 03 03 704 0.6− 0.8+ 1998 04 28 699 0.5− 0.5+
1994 03 05 691 0.1− 0.5− 1998 03 20 704 0.4− 0.6+ 1998 04 28 699 0.3− 0.1+
1998 02 24 566 0.4+ 1.1− 1998 03 20 704 0.4− 0.3+ 1998 04 28 566 0.1+ 0.1−
1998 02 24 566 0.5+ 1.2− 1998 03 20 704 0.5− 0.2− 1998 04 28 566 0.2+ 0.1+
1998 02 24 566 0.4+ 1.3− 1998 03 20 704 0.6− 0.3+ 1998 04 28 566 0.5+ 0.4+
1998 02 25 809 0.3− 0.3− 1998 03 20 704 1.0− 0.1+ 1999 07 13 704 0.9+ 0.1−
1998 02 25 809 1.9+ 1.0− 1998 03 22 704 0.3+ 0.0 1999 07 13 704 0.8+ 0.7−
1998 02 25 809 1.4+ 0.4− 1998 03 22 704 0.2− 0.5+ 1999 07 13 704 0.4− 0.3−
1998 02 25 566 0.1+ 0.3+ 1998 03 22 704 0.1+ 0.1+ 1999 07 13 704 0.2+ 0.7−
1998 02 25 566 0.2+ 0.3+ 1998 03 22 704 0.0 0.4+ 1999 07 13 704 0.2+ 0.2−
1998 02 25 566 0.1+ 0.4+ 1998 03 22 704 1.1− 0.6− 1999 07 16 704 0.0 0.7+
1998 02 26 809 (3.0+ 1.9+) 1998 03 24 566 0.4− 0.0 1999 07 16 704 0.1− 0.4−
1998 02 26 809 (3.2+ 1.1+) 1998 03 24 566 0.3− 0.0 1999 07 16 704 0.1− 0.7−
1998 02 26 809 (3.0+ 1.5+) 1998 03 24 566 0.3− 0.1+

1998 DG12 = 1999 NJ49

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 340.98219 (2000.0) P Q
n 0.26771424 ω 192.36325 +0.94846328 +0.30969424
a 2.3842680 Ω 149.33454 −0.27837567 +0.91550682
e 0.2082168 i 7.56366 −0.15140803 +0.25678152
P 3.68 H 16.0 G 0.15 U 5
Residuals in seconds of arc
1998 02 23 691 0.7− 0.2+ 1998 03 03 691 0.1− 0.0 1999 07 13 704 0.0 0.3+
1998 02 23 691 0.2− 0.1− 1998 03 03 691 0.2− 0.2+ 1999 07 19 704 0.0 0.8−
1998 02 26 691 0.4+ 0.0 1999 07 13 704 0.2− 0.9+ 1999 07 19 704 0.6− 0.1+
1998 02 26 691 0.2+ 0.5− 1999 07 13 704 0.0 0.2− 1999 07 19 704 0.7+ 0.5+
1998 02 26 691 0.6+ 0.1− 1999 07 13 704 0.6− 0.6−
1998 03 03 691 0.1+ 0.2+ 1999 07 13 704 0.8+ 0.1−

1998 DM13 = 1999 NM53

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 5.63446 (2000.0) P Q
n 0.23660874 ω 73.18890 +0.60021702 +0.77832595
a 2.5889015 Ω 235.14721 −0.79233933 +0.54713118
e 0.0893536 i 12.97496 −0.10926075 +0.30798731
P 4.17 H 13.8 G 0.15 U 3
Residuals in seconds of arc
1998 02 25 566 1.0− 0.2− 1998 04 01 704 1.2+ 1.1− 1999 05 21 704 (4.3− 0.7−)
1998 02 25 566 1.0− 0.3− 1998 04 01 704 1.2+ 0.5− 1999 07 12 704 0.3− 0.3+
1998 02 25 566 1.1− 0.2− 1998 04 01 704 0.3+ 0.6+ 1999 07 12 704 0.2− 0.6+
1998 02 26 566 0.7− 0.3+ 1998 04 01 704 0.6+ 0.1− 1999 07 12 704 0.0 0.9+
1998 02 26 566 0.4− 0.1+ 1998 04 01 704 0.0 0.0 1999 07 12 704 0.2− 0.6+
1998 02 26 566 0.5− 0.6+ 1998 05 01 566 1.0− 0.9+ 1999 07 12 704 0.2+ 0.6+
1998 03 31 704 0.4+ 1.0− 1998 05 01 566 0.8− 1.2+ 1999 07 22 704 0.4+ 0.2−
1998 03 31 704 1.4+ 0.5− 1998 05 01 566 0.6− 1.1+ 1999 07 22 704 0.5− 0.5−
1998 03 31 704 0.5+ 0.6− 1999 05 21 704 0.2+ 1.2− 1999 07 22 704 0.2− 0.2−
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1998 03 31 704 0.5+ 0.3+ 1999 05 21 704 1.4+ 1.4− 1999 07 22 704 0.1− 0.0
1998 03 31 704 0.6+ 0.1+ 1999 05 21 704 (0.8− 3.0−) 1999 07 22 704 0.3− 0.2−

1998 DV13 = 1999 NX1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 45.32848 (2000.0) P Q
n 0.17955203 ω 57.76212 −0.56388854 +0.82575518
a 3.1117820 Ω 177.78903 −0.82389980 −0.56144519
e 0.0558933 i 19.02125 −0.05673474 −0.05392298
P 5.49 H 14.0 G 0.15 U 3
Residuals in seconds of arc
1998 02 27 910 0.1− 0.3+ 1998 03 22 704 1.0− 1.2− 1998 04 19 704 0.7− 0.3+
1998 02 27 910 0.4− 0.1+ 1998 03 29 704 0.3+ 0.9− 1998 04 20 704 0.4− 0.7−
1998 02 27 910 0.6− 0.3+ 1998 03 29 704 0.6+ 0.3− 1998 04 20 704 0.5− 1.3+
1998 02 27 910 0.4− 0.1+ 1998 03 29 704 0.3− 0.7− 1998 04 20 704 0.6− 1.1+
1998 02 27 910 0.2− 0.2+ 1998 03 29 704 0.0 0.7− 1998 04 20 704 0.1+ 0.6+
1998 02 27 910 0.2+ 0.9+ 1998 03 29 704 0.6− 0.8− 1998 04 20 704 0.5− 0.6+
1998 03 20 704 0.9+ 0.2− 1998 03 29 552 0.1+ 0.3+ 1999 07 12 704 0.1+ 0.7−
1998 03 20 704 0.2− 0.3+ 1998 03 29 552 0.1− 0.1+ 1999 07 12 704 0.3+ 0.5+
1998 03 20 704 0.9+ 0.9+ 1998 03 30 552 0.1+ 0.2− 1999 07 12 704 0.0 0.3−
1998 03 20 704 0.2− 1.2− 1998 03 30 552 0.4+ 0.5+ 1999 07 13 704 0.4+ 0.1−
1998 03 20 704 (5.3− 1.1+) 1998 03 31 552 0.3− 1.0+ 1999 07 13 704 0.0 0.1−
1998 03 22 704 0.0 0.6− 1998 03 31 552 0.5+ 0.3+ 1999 07 13 704 0.4− 0.6+
1998 03 22 704 1.0+ 0.7− 1998 04 19 704 0.9+ 1.0− 1999 07 13 704 0.4− 0.0
1998 03 22 704 0.5+ 0.3+ 1998 04 19 704 0.2+ 0.1−
1998 03 22 704 (1.8− 3.4−) 1998 04 19 704 (0.4+ 2.2+)

1998 DD14 = 1999 NO5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 341.71508 (2000.0) P Q
n 0.17507024 ω 136.33280 +0.88920905 +0.45377777
a 3.1646656 Ω 196.95390 −0.45508337 +0.86423919
e 0.2138117 i 11.52272 −0.04697220 +0.21720120
P 5.63 H 13.4 G 0.15 U 3
Residuals in seconds of arc
1997 03 13 691 0.4+ 1.1− 1998 04 22 704 0.8+ 0.9+ 1999 07 13 704 0.6− 0.2+
1997 03 13 691 0.5− 1.2− 1998 04 22 704 1.4− 0.5+ 1999 07 13 704 0.5− 0.3−
1997 03 13 691 0.4− 0.9− 1998 04 22 704 0.7− 1.6+ 1999 07 13 704 0.3− 0.2+
1998 02 27 910 0.5+ 0.1+ 1998 04 22 704 1.0+ 0.2− 1999 07 13 704 1.0+ 1.2−
1998 02 27 910 0.6+ 0.3+ 1998 04 22 704 1.0+ 1.3+ 1999 07 16 704 0.3− 0.2−
1998 02 27 910 0.4+ 0.0 1998 04 28 566 0.3− 0.6− 1999 07 16 704 0.8− 0.1−
1998 02 28 910 0.2+ 0.2− 1998 04 28 566 0.0 0.3− 1999 07 16 704 0.5+ 0.4−
1998 02 28 910 0.3+ 0.2+ 1998 04 28 566 0.3− 0.4− 1999 07 16 704 0.0 0.7−
1998 02 28 910 0.6+ 0.0 1998 05 16 704 1.3− 1.4− 1999 07 22 704 0.8+ 0.2+
1998 04 21 704 0.2+ 0.5− 1998 05 16 704 0.8− 0.0 1999 07 22 704 1.9+ 0.7−
1998 04 21 704 0.0 0.3+ 1998 05 16 704 0.2− 1.2− 1999 07 22 704 0.4− 0.5+
1998 04 21 704 0.2− 0.5+ 1998 05 16 704 1.2+ 0.4− 1999 07 22 704 0.2− 0.5+
1998 04 21 704 0.4− 0.8+ 1998 05 16 704 (4.5− 0.6−) 1999 07 22 704 0.0 0.1+
1998 04 21 704 0.8− 0.5+ 1999 07 13 704 0.7− 0.1+

1998 DB20 = 1999 LB4

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 340.72537 (2000.0) P Q
n 0.28780311 ω 174.77983 +0.68175095 +0.72753313
a 2.2719864 Ω 138.16912 −0.67531863 +0.66624987
e 0.2039849 i 6.61978 −0.28135456 +0.16372740
P 3.42 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1998 02 27 910 0.5+ 0.5+ 1999 06 09 704 0.0 0.2+ 1999 06 14 704 0.4− 0.3−
1998 02 27 910 0.0 0.2+ 1999 06 09 704 0.3− 0.5+ 1999 07 13 704 0.0 0.3+
1998 02 27 910 0.4+ 0.1+ 1999 06 09 704 0.2− 0.0 1999 07 13 704 0.3+ 0.1+

1998 02 27 910 0.0 0.1+ 1999 06 09 704 0.6− 0.1+ 1999 07 13 704 0.2+ 0.1−
1998 02 27 910 0.0 0.3+ 1999 06 11 704 0.2− 0.5+ 1999 07 13 704 0.3+ 0.1−
1998 02 27 910 0.0 0.1+ 1999 06 11 704 0.0 0.0 1999 07 13 704 0.2− 0.4−
1998 02 28 910 0.4+ 0.0 1999 06 11 704 0.1+ 0.1− 1999 07 19 704 0.0 0.6+
1998 02 28 910 0.5+ 0.5− 1999 06 11 704 0.1+ 0.3− 1999 07 19 704 0.1+ 0.1+
1998 02 28 910 0.7+ 0.3+ 1999 06 11 704 1.1+ 0.8− 1999 07 19 704 0.0 0.2+
1998 03 02 910 0.9− 0.3− 1999 06 14 704 0.3+ 0.6− 1999 07 19 704 0.3− 0.0
1998 03 02 910 0.7− 0.3− 1999 06 14 704 0.0 0.3+ 1999 07 19 704 0.3− 0.8−
1998 03 02 910 1.0− 0.4− 1999 06 14 704 0.4− 0.1−
1999 06 09 704 0.0 0.4+ 1999 06 14 704 0.3+ 0.2+

1998 DA24 = 1977 GC1 = 1999 NQ
Id. T. Kagawa, S. Nakano, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 115.73362 (2000.0) P Q
n 0.23329302 ω 336.95118 −0.97268987 −0.22965030
a 2.6133739 Ω 189.95189 +0.23147311 −0.94901881
e 0.1494992 i 11.24195 +0.01716418 −0.21592601
P 4.22 H 13.5 G 0.15 U 3
Residuals in seconds of arc
1977 04 10 381 0.8− 0.1+ 1998 03 04 704 1.7− 0.6− 1999 07 13 704 1.0+ 0.5−
1977 04 10 381 0.7+ 0.3− 1998 03 04 704 (2.7− 0.3−) 1999 07 13 704 0.2− 0.3−
1998 02 17 905 0.4− 1.1− 1998 03 04 704 2.0− 0.0 1999 07 13 704 0.0 0.3+
1998 02 17 905 0.8+ 1.0− 1998 03 04 704 (2.4− 0.9−) 1999 07 13 704 0.4+ 0.2+
1998 03 01 888 1.1+ 0.7+ 1998 03 06 886 0.1− 0.1− 1999 07 14 704 0.1+ 0.9+
1998 03 01 888 0.5+ 0.7+ 1998 03 06 886 0.6− 0.1+ 1999 07 14 704 0.2− 0.7+
1998 03 01 888 0.9+ 0.6+ 1998 03 15 886 0.8− 0.1+ 1999 07 14 704 0.2+ 0.2−
1998 03 02 888 0.5+ 0.4+ 1998 03 15 886 0.6+ 0.1− 1999 07 14 704 0.8− 0.2−
1998 03 02 888 0.3+ 0.3+ 1998 04 03 385 0.2− 0.4+ 1999 07 14 704 0.4− 0.3−
1998 03 02 888 0.2+ 0.7+ 1998 04 03 385 0.1+ 0.2− 1999 07 22 704 1.7− 0.9+
1998 03 03 704 0.2+ 0.2+ 1999 07 07 888 0.4+ 0.6− 1999 07 22 704 0.5+ 0.1−
1998 03 03 704 0.2− 0.3+ 1999 07 07 888 0.2+ 0.9− 1999 07 22 704 0.2− 0.3+
1998 03 03 704 0.6+ 0.1+ 1999 07 07 888 0.3+ 0.7− 1999 07 22 704 0.4+ 0.1+
1998 03 03 704 0.5+ 0.5− 1999 07 08 888 0.0 0.1− 1999 07 22 704 0.0 0.4+
1998 03 03 704 0.3− 0.8− 1999 07 08 888 0.7+ 1.0−
1998 03 04 704 (2.8− 0.0 ) 1999 07 13 704 0.6− 0.9+

1998 DC35 = 1999 NE4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 157.22440 (2000.0) P Q
n 0.27805047 ω 359.79569 −0.91427915 −0.40366887
a 2.3248073 Ω 156.30715 +0.37177732 −0.86934304
e 0.0731618 i 4.83070 +0.16085790 −0.28512124
P 3.54 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1998 02 27 809 0.3+ 0.6− 1998 03 22 704 0.5+ 0.1− 1998 05 14 704 0.4− 1.0−
1998 02 27 809 0.1+ 0.9− 1998 03 22 704 0.3+ 0.3+ 1998 05 14 704 0.4− 0.7+
1998 02 27 809 0.1+ 1.2− 1998 03 22 704 0.5+ 1.5+ 1998 05 14 704 0.4− 0.1−
1998 02 27 566 0.5− 0.2+ 1998 03 26 704 0.3+ 0.5+ 1998 05 14 704 0.9− 0.4−
1998 02 27 566 0.3− 0.1− 1998 03 26 704 0.3+ 0.4+ 1999 07 13 704 0.1+ 0.1+
1998 02 27 566 0.7− 0.1+ 1998 03 26 704 0.4+ 0.1− 1999 07 13 704 0.1+ 0.1+
1998 02 28 809 0.2+ 1.6− 1998 03 29 704 0.2+ 0.4+ 1999 07 13 704 0.1+ 0.3+
1998 02 28 809 1.0− 0.7− 1998 03 29 704 0.6− 0.1+ 1999 07 13 704 0.3+ 0.1+
1998 02 28 809 0.6− 0.7− 1998 03 29 704 0.3− 0.5+ 1999 07 13 704 0.2− 0.3−
1998 03 20 704 0.5− 0.2+ 1998 03 29 704 0.6+ 1.0+ 1999 07 14 704 0.8+ 0.5+
1998 03 20 704 0.1+ 1.1+ 1998 03 29 704 0.1− 0.3+ 1999 07 14 704 1.2− 0.4−
1998 03 20 704 0.0 0.3− 1998 04 19 704 1.5+ 1.0− 1999 07 14 704 0.0 0.7−
1998 03 20 704 0.1+ 0.1+ 1998 04 19 704 (1.6− 3.8−) 1999 07 14 704 0.1+ 0.8−
1998 03 20 704 0.1+ 0.1− 1998 04 19 704 (1.8+ 2.4+) 1999 07 16 704 0.2+ 0.1−
1998 03 22 704 0.4+ 0.6+ 1998 04 19 704 0.0 0.3+ 1999 07 16 704 0.0 0.1+
1998 03 22 704 0.1+ 0.4− 1998 04 19 704 (2.8− 1.4+) 1999 07 16 704 0.2− 0.3+
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1998 DU35 = 1999 NS44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 11.10442 (2000.0) P Q
n 0.21275309 ω 115.73772 −0.03961159 +0.99619627
a 2.7789803 Ω 151.66210 −0.96533580 −0.01809800
e 0.1624013 i 9.41075 −0.25798783 −0.08523762
P 4.63 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1995 08 25 809 (1.5− 2.4+) 1998 03 03 704 0.4+ 0.0 1999 06 14 704 0.3+ 0.0
1995 08 26 809 1.2− 1.5+ 1998 03 03 704 1.4+ 0.4− 1999 06 14 704 0.3+ 0.1+
1995 08 28 809 1.0+ 0.4+ 1998 03 03 704 1.0+ 0.1− 1999 06 14 704 0.1− 0.0
1995 08 29 809 0.6+ 0.2+ 1998 03 04 704 0.7+ 0.1− 1999 07 13 704 0.8+ 0.5+
1995 08 31 809 0.8− 0.9− 1998 03 04 704 0.0 0.4+ 1999 07 13 704 (0.6− 2.3+)
1995 09 01 809 (2.0− 2.1−) 1998 03 04 704 0.5− 0.7− 1999 07 13 704 0.2− 0.6+
1995 09 23 809 (5.3+ 1.9−) 1998 03 04 704 0.5− 0.9+ 1999 07 13 704 0.4+ 0.5−
1998 02 27 098 (2.2− 0.3+) 1998 03 04 704 0.1− 0.2− 1999 07 13 704 0.5+ 0.2−
1998 02 28 098 0.2− 0.6+ 1998 03 24 566 0.8− 0.5+ 1999 07 19 704 0.0 0.0
1998 03 02 098 0.7− 0.8− 1998 03 24 566 0.7− 0.5+ 1999 07 19 704 0.0 0.7+
1998 03 03 098 0.4+ 0.2− 1998 03 24 566 1.0− 0.6+ 1999 07 19 704 1.5− 0.8+
1998 03 03 704 0.5+ 0.1− 1999 06 14 704 0.2+ 0.7− 1999 07 19 704 1.1− 0.1−
1998 03 03 704 0.0 0.7+ 1999 06 14 704 0.2+ 0.5−
1998 DX35 = 1999 JA62 = 1999 LS17

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 31.11218 (2000.0) P Q
n 0.17157269 ω 200.39950 −0.71757163 +0.69644818
a 3.2075291 Ω 23.74796 −0.63653114 −0.65161129
e 0.1356397 i 1.01496 −0.28269960 −0.30060383
P 5.74 H 13.3 G 0.15 U 3
Residuals in seconds of arc
1995 10 01 691 0.1− 0.2+ 1998 03 03 704 0.3− 0.6+ 1999 05 18 704 0.1− 0.6+
1995 10 01 691 0.2− 0.4+ 1998 03 04 704 1.3+ 1.0+ 1999 05 18 704 0.5− 0.0
1995 10 01 691 0.0 0.1+ 1998 03 04 704 0.2− 0.2+ 1999 05 19 704 0.3− 0.7+
1998 01 28 691 0.2− 0.1− 1998 03 04 704 0.0 0.7+ 1999 05 19 704 0.2+ 0.6−
1998 01 28 691 0.4− 0.2− 1998 03 04 704 0.0 1.0+ 1999 05 19 704 0.2− 0.6−
1998 01 28 691 0.3− 0.0 1999 05 10 704 1.3+ 0.5+ 1999 05 19 704 0.9− 0.7−
1998 02 24 566 0.2+ 0.9− 1999 05 10 704 0.9+ 0.1+ 1999 05 19 704 0.1− 0.1+
1998 02 24 566 0.0 0.8− 1999 05 10 704 0.9+ 0.4− 1999 06 09 704 0.9+ 0.3−
1998 02 24 566 0.2+ 0.8− 1999 05 10 704 0.7− 0.4+ 1999 06 09 704 0.3+ 0.5+
1998 02 27 098 0.6− 1.8− 1999 05 10 704 0.6− 1.3− 1999 06 09 704 0.3+ 1.8+
1998 02 28 098 1.4+ 0.1+ 1999 05 13 704 0.1− 0.6+ 1999 06 09 704 0.2+ 0.1+
1998 03 02 098 0.2+ 1.4− 1999 05 13 704 0.1− 0.2− 1999 06 09 704 0.3− 1.3+
1998 03 03 098 1.4− 1.2+ 1999 05 13 704 0.2− 0.5+ 1999 06 15 704 0.0 0.1−
1998 03 03 704 0.1+ 0.1− 1999 05 13 704 (0.7+ 2.8+) 1999 06 15 704 0.6− 0.9−
1998 03 03 704 0.0 0.5+ 1999 05 13 704 0.9+ 1.1+ 1999 06 15 704 0.6− 0.3−
1998 03 03 704 0.4− 0.2+ 1999 05 18 704 0.3+ 0.5− 1999 06 15 704 0.2− 0.5−
1998 03 03 704 0.4+ 1.3+ 1999 05 18 704 0.5− 1.7− 1999 06 15 704 0.1− 0.2+

1998 EU = 1990 WT9 = 1999 LU14

Id. A. Doppler, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 32.77091 (2000.0) P Q
n 0.17579342 ω 46.70135 −0.67379080 +0.73891751
a 3.1559805 Ω 180.95011 −0.71545578 −0.65327598
e 0.0195728 i 9.09923 −0.18474031 −0.16501941
P 5.61 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1990 11 21 809 0.7+ 0.2− 1998 03 20 704 1.3− 0.9+ 1999 06 10 704 0.2+ 0.3+
1990 11 21 809 0.2+ 0.4+ 1998 03 20 704 1.4− 0.4+ 1999 06 10 704 0.2+ 0.1−
1990 11 21 809 1.0− 0.6+ 1998 03 20 704 (4.3− 2.4+) 1999 06 10 704 0.8− 0.3−
1995 10 20 691 0.1− 0.6− 1998 03 26 704 0.1− 0.8− 1999 06 14 704 1.1− 0.2+

1995 10 20 691 0.2+ 0.6− 1998 03 26 704 0.0 0.3+ 1999 06 14 704 0.1− 0.1−
1995 10 20 691 0.3+ 0.5− 1998 03 26 704 0.3− 1.6+ 1999 06 14 704 0.2+ 0.1+
1998 03 02 910 1.0+ 0.7− 1998 03 29 704 0.2+ 0.4− 1999 06 14 704 1.0+ 0.1+
1998 03 02 910 0.8+ 0.4− 1998 03 29 704 0.8− 0.2+ 1999 06 14 704 1.3+ 0.1−
1998 03 02 910 0.8+ 0.7− 1998 03 29 704 (2.2− 1.1−) 1999 06 14 704 0.1− 0.2+
1998 03 02 910 0.9+ 0.4− 1998 03 29 704 1.2− 1.0− 1999 06 14 704 0.3− 1.0+
1998 03 02 910 0.8+ 0.3− 1998 03 29 704 0.7− 0.5+ 1999 06 14 704 0.5− 0.8−
1998 03 02 910 0.8+ 0.5− 1999 06 10 704 0.5− 0.5+ 1999 06 14 704 0.4+ 0.2+
1998 03 20 704 (2.0− 2.5+) 1999 06 10 704 0.0 1.4−

1998 EQ1 = 1999 NX51

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 164.65370 (2000.0) P Q
n 0.22650430 ω 306.85385 −0.71088105 −0.70229456
a 2.6653346 Ω 188.76450 +0.69801621 −0.69792005
e 0.0920652 i 14.37204 +0.08614815 −0.14032091
P 4.35 H 14.2 G 0.15 U 3
Residuals in seconds of arc
1998 03 02 910 0.4− 0.1+ 1998 03 25 699 1.9+ 0.0 1998 04 21 704 1.1+ 0.5+
1998 03 02 910 0.3− 0.1+ 1998 03 25 699 0.8+ 0.0 1998 04 21 704 0.4− 0.5+
1998 03 02 910 0.4− 0.1− 1998 03 25 699 0.5+ 0.5+ 1998 04 21 704 1.5+ 0.4−
1998 03 03 910 0.1− 0.2+ 1998 03 25 704 0.0 0.8− 1998 04 22 704 0.1− 0.5−
1998 03 03 910 0.1− 0.2+ 1998 03 25 704 0.3+ 0.4+ 1998 04 22 704 0.9− 0.1−
1998 03 03 910 0.0 0.2+ 1998 03 25 704 0.2+ 0.2− 1998 04 22 704 0.6− 0.2−
1998 03 20 704 0.1+ 0.0 1998 03 25 704 0.5+ 0.3− 1998 04 22 704 0.3− 0.4−
1998 03 20 704 0.5− 0.5− 1998 03 25 704 0.5+ 0.5+ 1998 04 22 704 1.4− 0.1+
1998 03 20 704 1.0+ 0.1− 1998 03 29 704 0.3+ 0.0 1999 07 12 704 0.4+ 0.3−
1998 03 20 704 0.4− 0.2+ 1998 03 29 704 0.8− 0.2− 1999 07 12 704 0.6+ 0.9−
1998 03 20 704 0.3+ 0.1− 1998 03 29 704 0.0 0.1+ 1999 07 12 704 0.1− 0.4−
1998 03 22 704 0.5− 0.6− 1998 03 29 704 0.3+ 1.3+ 1999 07 12 704 1.2− 0.8−
1998 03 22 704 0.1+ 0.6− 1998 03 29 704 0.3− 0.5+ 1999 07 12 704 0.2+ 0.1−
1998 03 22 704 0.0 0.1− 1998 04 20 704 0.1+ 0.5+ 1999 07 22 704 0.7+ 0.6+
1998 03 22 704 0.9− 0.5− 1998 04 20 704 0.4+ 0.3+ 1999 07 22 704 0.0 0.2+
1998 03 22 704 0.2+ 0.7+ 1998 04 20 704 0.8− 0.3+ 1999 07 22 704 0.6+ 0.3+
1998 03 22 699 0.3− 0.2− 1998 04 20 704 0.8+ 0.7− 1999 07 22 704 0.4− 0.9+
1998 03 22 699 0.7− 0.8− 1998 04 20 704 0.2− 0.2+ 1999 07 22 704 0.9− 0.3+
1998 03 22 699 0.1− 0.5+ 1998 04 21 704 0.2− 0.2−

1998 EX1 = 1979 QT = 1991 PY25

Id. G. V. Williams (MPC 32256), A. Milani
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 294.68421 (2000.0) P Q
n 0.24347003 ω 325.93819 +0.92602431 −0.37729807
a 2.5400312 Ω 56.23209 +0.34924534 +0.84517665
e 0.1810113 i 0.77105 +0.14320148 +0.37857972
P 4.05 H 14.5 G 0.15 U 3
Residuals in seconds of arc
1979 08 22 809 0.8− 1.2+ 1998 03 02 910 0.3+ 0.2+ 1998 04 01 704 0.4− 0.1−
1979 08 22 809 (4.5+ 3.4+) 1998 03 02 910 0.3+ 0.1+ 1998 04 01 704 1.9− 0.3+
1979 08 22 809 0.2− 1.6+ 1998 03 03 910 0.6+ 0.1+ 1998 04 01 704 0.2− 0.4−
1979 08 23 809 (0.1− 3.3+) 1998 03 03 910 0.6+ 0.4+ 1999 06 15 704 0.0 0.4+
1979 08 23 809 (0.5− 3.2+) 1998 03 03 910 0.7+ 0.2+ 1999 06 15 704 0.3+ 0.8−
1991 08 05 809 (3.2− 2.9−) 1998 03 24 704 (2.8− 2.4−) 1999 06 15 704 0.6− 0.3+
1991 08 05 809 (3.3− 3.6−) 1998 03 24 704 1.0+ 1.6+ 1999 06 15 704 0.6− 1.0−
1991 08 05 809 (3.6− 3.7−) 1998 03 24 704 1.2− 1.3+ 1999 06 15 704 0.6− 1.6−
1994 04 19 691 0.3+ 1.2− 1998 03 24 704 0.3− 0.1− 1999 07 16 704 1.4+ 0.8−
1994 04 19 691 0.4− 0.4− 1998 03 29 704 0.9− 0.5− 1999 07 16 704 0.4+ 0.1−
1994 04 19 691 0.1− 0.4− 1998 03 29 704 1.0+ 1.5+ 1999 07 16 704 0.3+ 0.2+
1994 05 01 691 0.3+ 0.3− 1998 03 29 704 1.3+ 1.0+ 1999 07 16 704 0.3− 0.7+
1994 05 01 691 0.8− 0.1− 1998 03 29 704 0.3+ 0.3− 1999 07 16 704 0.1− 0.4+
1994 05 01 691 0.4− 0.1+ 1998 03 29 704 (2.5− 1.3−)
1998 03 02 910 0.4+ 0.3+ 1998 04 01 704 0.9+ 1.0−
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1998 ED3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 179.13934 (2000.0) P Q
n 0.25246368 ω 29.63437 −0.68047882 −0.72299787
a 2.4793439 Ω 103.53122 +0.64586803 −0.66865947
e 0.0843039 i 7.04585 +0.34612578 −0.17369109
P 3.90 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1998 03 02 684 0.5− 0.5− 1998 03 24 704 (2.3+ 0.2−) 1998 05 01 566 0.1+ 0.5−
1998 03 02 684 0.3− 0.3− 1998 04 18 684 0.7− 0.3− 1998 05 01 566 0.1− 0.0
1998 03 02 684 0.4− 0.4− 1998 04 18 684 0.6− 0.2− 1998 05 02 566 0.1+ 0.2+
1998 03 03 684 0.6− 0.5− 1998 04 19 684 0.5+ 0.3− 1998 05 02 566 0.3+ 0.2−
1998 03 03 684 0.2− 0.3− 1998 04 19 684 0.5+ 0.3− 1998 05 02 566 0.4− 0.5+
1998 03 03 684 0.4− 0.4− 1998 04 21 704 0.2+ 0.0 1998 05 16 704 0.1+ 0.2+
1998 03 04 684 0.4− 0.6− 1998 04 21 704 0.6− 0.0 1998 05 16 704 0.2+ 0.2−
1998 03 04 684 0.4− 0.4− 1998 04 21 704 0.4− 0.1− 1998 05 16 704 0.3+ 0.2−
1998 03 22 684 0.1+ 0.5+ 1998 04 21 704 0.5− 0.2− 1998 05 16 704 1.0− 1.1+
1998 03 22 684 0.3+ 0.7+ 1998 04 21 704 0.2− 0.2− 1998 05 16 704 (0.5− 2.3−)
1998 03 22 684 0.5+ 0.5+ 1998 04 24 704 0.0 0.7+ 1999 07 17 684 0.0 0.0
1998 03 23 684 0.5+ 0.2+ 1998 04 24 704 0.1+ 0.7+ 1999 07 17 684 0.0 0.1+
1998 03 23 684 0.6+ 0.2+ 1998 04 24 704 0.3+ 0.2+ 1999 07 18 684 0.2− 0.1−
1998 03 24 704 1.0+ 0.3+ 1998 04 24 704 0.3+ 0.0 1999 07 18 684 0.3+ 0.4−
1998 03 24 704 0.3+ 0.6+ 1998 04 24 704 0.8+ 0.4−
1998 03 24 704 0.6+ 0.1+ 1998 05 01 566 0.3− 0.4−
1998 EK8 = 1999 NO8

Id. G. V. Williams, E. Bowell
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 91.51150 (2000.0) P Q
n 0.27199425 ω 300.99085 −0.78734344 +0.60826862
a 2.3591899 Ω 276.66326 −0.52551332 −0.74738713
e 0.0675752 i 5.80714 −0.32237566 −0.26724851
P 3.62 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1998 02 25 566 0.1− 0.5− 1998 03 06 888 0.0 0.8− 1999 07 13 704 0.2+ 0.2−
1998 02 25 566 0.1+ 0.5− 1998 03 06 888 0.2+ 0.4− 1999 07 13 704 0.1+ 0.0
1998 02 25 566 0.2− 0.4− 1998 03 07 886 0.9+ 0.1+ 1999 07 13 704 0.3− 0.4+
1998 03 03 704 0.4− 0.1− 1998 03 07 886 0.4+ 0.5− 1999 07 13 704 0.4+ 1.1+
1998 03 03 704 1.0− 1.5+ 1998 03 15 886 1.2+ 1.2+ 1999 07 16 704 0.6+ 0.6−
1998 03 03 704 0.1+ 1.0+ 1998 03 15 886 1.2− 0.5− 1999 07 16 704 0.1− 1.0+
1998 03 03 704 0.3− 1.5+ 1998 03 23 886 0.0 1.5− 1999 07 16 704 0.2− 0.1−
1998 03 03 704 0.3− 0.6+ 1998 03 23 886 1.6− 0.9− 1999 07 16 704 0.8+ 1.2−
1998 03 03 905 1.3+ 0.1− 1998 04 03 385 0.1− 0.1− 1999 07 21 699 0.2− 0.3+
1998 03 03 905 0.1+ 0.3+ 1998 04 03 385 0.3+ 0.3− 1999 07 21 699 0.2− 0.2+
1998 03 04 704 (2.5− 0.6−) 1998 04 20 385 0.4+ 0.2+ 1999 07 21 699 0.1+ 0.7+
1998 03 04 704 (3.0− 1.0−) 1998 04 20 385 0.2+ 0.1+ 1999 07 23 704 0.1− 0.2−
1998 03 04 704 (3.5− 0.8−) 1999 06 25 699 0.3− 0.5− 1999 07 23 704 0.1+ 0.5−
1998 03 04 704 (2.9− 1.5−) 1999 06 25 699 0.2+ 0.6− 1999 07 23 704 0.2− 0.3−
1998 03 04 704 (2.9− 1.4−) 1999 06 25 699 1.0− 0.5+ 1999 07 23 704 0.5+ 0.5−
1998 03 06 888 0.3+ 0.2+ 1999 07 13 704 0.0 0.4+ 1999 07 23 704 0.6− 0.1+

1998 EN9 = 1987 SZ28 = 1999 LV24

Id. G. V. Williams (MPC 34907, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.24917 (2000.0) P Q
n 0.23124786 ω 244.88872 +0.67677117 +0.73482884
a 2.6287598 Ω 67.77962 −0.65681453 +0.63016912
e 0.0681114 i 2.77407 −0.33252887 +0.25082556
P 4.26 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1987 09 24 095 1.0+ 1.3+ 1998 03 07 888 0.7+ 0.9+ 1999 06 15 704 0.4− 0.1−
1987 09 27 095 0.8− 1.7− 1998 03 07 888 0.2− 0.7+ 1999 06 15 704 0.5+ 0.0

1994 03 12 691 0.0 0.5− 1998 03 15 888 0.6+ 0.3+ 1999 06 15 704 1.2− 0.3−
1994 03 12 691 0.4− 0.4− 1998 03 16 888 0.0 0.4− 1999 06 15 704 0.1− 0.1−
1994 03 12 691 0.1− 0.2− 1998 03 16 888 0.2+ 0.2+ 1999 07 06 888 0.5− 1.6−
1998 02 27 566 0.4+ 0.3− 1998 03 23 888 0.1+ 0.5− 1999 07 06 888 0.6+ 1.3−
1998 02 27 566 0.2+ 1.0− 1998 03 23 888 0.5+ 0.1+ 1999 07 14 704 0.0 0.4−
1998 02 27 566 0.1− 0.0 1998 04 04 888 0.1− 0.3− 1999 07 14 704 0.1− 0.3−
1998 03 04 704 (2.6− 0.4−) 1998 04 04 888 0.2− 0.1− 1999 07 14 704 0.1− 0.1+
1998 03 04 704 (2.7− 0.4−) 1998 04 04 888 0.2+ 0.4+ 1999 07 14 704 0.5+ 0.3−
1998 03 04 704 2.0− 0.0 1999 06 09 704 0.1− 0.4+ 1999 07 16 704 0.4+ 0.4+
1998 03 04 704 (3.6− 1.2−) 1999 06 09 704 0.0 0.1+ 1999 07 16 704 0.7+ 1.0−
1998 03 06 888 0.1− 0.2+ 1999 06 09 704 0.1+ 1.1+ 1999 07 16 704 0.4+ 0.2+
1998 03 06 888 0.4− 0.2− 1999 06 09 704 0.1+ 0.7+ 1999 07 16 704 0.3+ 0.2+
1998 03 06 888 0.1+ 0.3− 1999 06 09 704 1.0+ 1.1+ 1999 07 16 704 1.6− 0.7+
1998 03 07 888 0.3+ 0.8+ 1999 06 15 704 0.5− 0.4+

1998 EG12 = 1999 NZ18

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 305.47888 (2000.0) P Q
n 0.28913684 ω 266.09867 +0.98128059 −0.15533460
a 2.2649942 Ω 102.81122 +0.18704395 +0.90947593
e 0.1280932 i 6.70437 −0.04585819 +0.38564841
P 3.41 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1998 02 26 566 0.0 0.5+ 1998 03 25 704 0.9− 0.1− 1998 04 19 704 0.2+ 1.2+
1998 02 26 566 0.4+ 0.6+ 1998 03 25 704 0.8− 0.9− 1999 06 15 704 0.3− 0.2−
1998 02 26 566 0.3+ 0.5+ 1998 03 25 704 0.0 0.5− 1999 06 15 704 0.3+ 0.1+
1998 03 01 809 0.3+ 0.4− 1998 03 26 566 0.0 0.4− 1999 06 15 704 0.1+ 0.6−
1998 03 01 809 0.4+ 0.0 1998 03 26 566 0.5− 0.1+ 1999 06 15 704 0.4+ 0.2−
1998 03 01 809 0.8+ 0.3− 1998 03 26 566 0.2− 0.0 1999 06 15 704 1.5− 0.3−
1998 03 02 809 (0.2+ 2.7+) 1998 04 02 809 (3.5+ 4.2+) 1999 07 14 704 0.1+ 0.0
1998 03 02 809 (0.3− 2.9+) 1998 04 02 809 (1.8+ 3.7+) 1999 07 14 704 0.0 0.6+
1998 03 02 809 (0.7+ 3.8+) 1998 04 02 809 (1.2+ 4.3+) 1999 07 14 704 0.2− 0.5+
1998 03 24 704 0.6− 0.1+ 1998 04 03 809 (1.3+ 2.3+) 1999 07 16 704 0.3− 0.4+
1998 03 24 704 0.2− 0.1− 1998 04 03 809 1.5+ 1.9+ 1999 07 16 704 0.6+ 0.4−
1998 03 24 704 0.0 0.4− 1998 04 03 809 (1.5+ 2.3+) 1999 07 16 704 0.4+ 0.5+
1998 03 24 704 0.8− 1.8− 1998 04 19 704 0.2+ 0.1+ 1999 07 16 704 0.0 0.1−
1998 03 25 704 0.5− 0.1− 1998 04 19 704 1.2+ 0.5− 1999 07 16 704 0.3+ 0.5−
1998 03 25 704 0.3− 0.8+ 1998 04 19 704 0.3− 0.3+

1998 FG
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 188.13486 (2000.0) P Q
n 0.26350064 ω 225.37768 −0.40661201 −0.90597675
a 2.4096184 Ω 248.94803 +0.86988242 −0.34451991
e 0.0513567 i 7.25043 +0.27923333 −0.24599218
P 3.74 H 15.8 G 0.15 U 4
Residuals in seconds of arc
1998 03 17 426 0.5+ 0.2− 1998 04 05 426 0.9− 0.3− 1998 05 18 426 0.3+ 0.2−
1998 03 17 426 0.7+ 0.1+ 1998 04 05 426 0.7− 0.5+ 1999 06 22 426 0.5− 0.3+
1998 03 17 426 0.6+ 0.6+ 1998 04 05 426 0.5− 0.0 1999 06 22 426 0.1− 0.0
1998 03 20 426 1.7+ 0.2− 1998 04 17 426 0.8− 1.0− 1999 06 22 426 0.1− 0.3+
1998 03 20 426 0.9− 0.2− 1998 04 17 426 0.2− 0.3+ 1999 06 23 426 0.5+ 0.4−
1998 03 20 426 0.4− 0.6+ 1998 04 17 426 1.0+ 1.0+ 1999 06 23 426 0.2+ 0.6−
1998 03 21 426 0.5+ 0.5− 1998 04 22 426 0.8+ 0.2+ 1999 06 23 426 0.3+ 0.3−
1998 03 21 426 1.0− 0.4− 1998 04 22 426 0.9+ 0.1− 1999 07 13 704 0.5− 0.1−
1998 03 21 426 0.3+ 0.8+ 1998 04 22 426 0.3+ 0.1− 1999 07 13 704 0.3− 0.3−
1998 03 30 426 0.4− 0.0 1998 05 17 426 0.5− 1.1− 1999 07 13 704 0.3− 0.2+
1998 03 30 426 0.5− 0.2+ 1998 05 17 426 0.5− 0.1+ 1999 07 13 704 0.4+ 0.8+
1998 03 30 426 0.6− 0.4+ 1998 05 18 426 0.4+ 0.9− 1999 07 13 704 0.4+ 0.4+
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1998 FA1 = 1999 NJ24

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 323.02990 (2000.0) P Q
n 0.23128355 ω 269.29615 +0.95563913 +0.28814855
a 2.6284893 Ω 73.95528 −0.23862415 +0.87887772
e 0.0453478 i 3.64075 −0.17266261 +0.38018991
P 4.26 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1996 10 14 327 0.3− 0.1+ 1998 03 22 704 0.0 0.7− 1998 04 22 704 1.2+ 1.9+
1996 10 14 327 0.0 0.2− 1998 03 22 704 1.2− 0.6+ 1998 04 22 704 (0.4+ 2.2+)
1996 10 14 327 0.2+ 0.2+ 1998 03 22 704 1.4− 0.2+ 1999 06 11 703 0.1− 0.2−
1998 03 18 691 0.0 0.8− 1998 03 22 704 0.7+ 1.4+ 1999 06 11 703 0.1+ 0.6+
1998 03 18 691 0.4− 0.3− 1998 03 25 691 0.5− 0.4− 1999 06 11 703 0.1− 0.7−
1998 03 18 691 0.5− 1.1− 1998 03 25 691 0.7− 0.5− 1999 06 11 703 1.0− 1.2−
1998 03 20 704 0.1− 1.5− 1998 03 25 691 0.6− 0.2− 1999 07 14 704 0.5+ 0.8+
1998 03 20 704 0.0 0.0 1998 04 20 704 0.2− 0.4+ 1999 07 14 704 1.0+ 0.3−
1998 03 20 704 0.7− 1.3− 1998 04 20 704 0.8+ 1.7+ 1999 07 14 704 1.0+ 1.0−
1998 03 20 704 0.0 1.5+ 1998 04 20 704 0.1+ 0.0 1999 07 16 704 0.4− 0.2+
1998 03 20 704 1.2+ 1.2− 1998 04 20 704 1.2+ 0.1− 1999 07 16 704 0.8+ 0.1−
1998 03 21 691 0.1+ 0.0 1998 04 20 704 (3.8− 0.9+) 1999 07 16 704 0.5− 0.6+
1998 03 21 691 0.3+ 0.1− 1998 04 22 704 0.5− 0.1+ 1999 07 16 704 0.4− 0.2+
1998 03 21 691 0.3+ 0.2− 1998 04 22 704 0.8+ 1.3+ 1999 07 16 704 0.8− 0.5+
1998 03 22 704 0.2+ 0.3− 1998 04 22 704 (0.3+ 2.9+)

1998 FJ1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 168.04838 (2000.0) P Q
n 0.28578478 ω 266.37134 −0.79729739 −0.59705478
a 2.2826710 Ω 236.94820 +0.58720721 −0.73331908
e 0.0509499 i 6.06491 +0.13965874 −0.32522103
P 3.45 H 16.1 G 0.15 U 4
Residuals in seconds of arc
1998 02 22 566 0.1− 0.1− 1998 03 20 426 1.0+ 0.7+ 1998 04 22 426 0.8− 0.3+
1998 02 22 566 0.1+ 0.0 1998 03 20 426 1.2+ 0.5+ 1998 04 22 426 0.7− 0.2+
1998 02 22 566 0.2+ 0.2− 1998 03 21 426 0.3+ 0.7− 1998 04 22 426 0.2+ 0.5+
1998 03 03 704 (1.2+ 2.4+) 1998 03 21 426 0.9+ 0.2− 1999 07 09 426 0.5− 0.3+
1998 03 03 704 1.9+ 1.6+ 1998 03 21 426 0.8+ 0.2+ 1999 07 09 426 0.5− 0.1+
1998 03 03 704 0.6− 1.0+ 1998 03 23 426 0.1+ 0.0 1999 07 09 426 0.4− 0.1+
1998 03 03 704 (0.7+ 4.0+) 1998 03 23 426 0.1+ 0.6+ 1999 07 13 704 0.6+ 0.4−
1998 03 03 704 (0.3− 2.6+) 1998 03 27 426 0.1− 0.0 1999 07 13 704 0.9+ 0.7−
1998 03 04 704 0.5− 1.3− 1998 03 27 426 0.1+ 0.0 1999 07 13 704 1.3+ 0.4−
1998 03 04 704 0.2− 0.2+ 1998 03 27 426 0.0 0.2− 1999 07 13 704 0.2+ 0.1+
1998 03 04 704 1.3− 1.0− 1998 04 05 426 0.1− 0.1− 1999 07 16 426 0.6− 0.4+
1998 03 04 704 1.0− 1.2− 1998 04 05 426 0.3− 0.1+ 1999 07 16 426 0.3− 0.1+
1998 03 04 704 1.5− 1.3− 1998 04 15 426 0.2− 0.4− 1999 07 16 426 0.6− 0.2−
1998 03 20 426 0.2+ 0.3− 1998 04 15 426 0.0 0.9+

1998 FD2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 119.34733 (2000.0) P Q
n 0.24379667 ω 39.99774 −0.99882880 +0.02675141
a 2.5377619 Ω 141.47783 −0.03920846 −0.93574994
e 0.0454982 i 3.71146 +0.02835003 −0.35164813
P 4.04 H 15.2 G 0.15 U 3
Residuals in seconds of arc
1992 11 19 691 0.4+ 0.0 1998 03 22 704 0.5− 1.6− 1998 03 29 704 0.0 1.1−
1992 11 19 691 0.1+ 0.1+ 1998 03 22 704 (6.4− 1.3+) 1998 03 29 704 0.3− 0.4−
1992 11 19 691 0.5− 0.2− 1998 03 22 557 0.2− 0.6− 1998 03 29 704 1.0+ 0.1−
1998 02 21 691 0.1− 0.2+ 1998 03 22 557 0.0 0.1− 1998 03 29 704 (0.3+ 2.2−)
1998 02 21 691 0.5− 0.2+ 1998 03 22 557 0.2− 0.5+ 1998 04 16 557 0.6− 1.2−
1998 02 21 691 0.2+ 0.2+ 1998 03 24 557 0.7+ 0.4+ 1998 04 16 557 0.3+ 0.7−
1998 03 02 809 0.1+ 1.6− 1998 03 24 557 0.5+ 0.0 1998 04 16 557 1.3+ 0.4−

1998 03 02 809 (0.3− 2.5−) 1998 03 24 557 0.1+ 0.1+ 1998 04 19 704 0.2+ 0.8−
1998 03 02 809 (0.6− 2.0−) 1998 03 24 704 0.8− 0.1− 1998 04 19 704 0.1− 2.0−
1998 03 21 557 0.6− 0.1− 1998 03 24 704 0.7− 0.4− 1998 04 19 704 1.5+ 0.1−
1998 03 21 557 1.0− 0.3− 1998 03 24 704 0.3+ 1.0− 1998 04 19 704 0.5− 0.9+
1998 03 21 557 0.6− 0.5− 1998 03 24 704 1.8− 1.8+ 1998 05 15 557 0.4− 0.6−
1998 03 22 557 0.6− 0.4+ 1998 03 24 704 1.4+ 0.4+ 1998 05 15 557 1.0− 0.0
1998 03 22 557 0.7− 0.6+ 1998 03 24 704 0.1+ 1.0+ 1999 07 14 557 0.8+ 0.1−
1998 03 22 704 0.2+ 0.0 1998 03 24 704 0.6− 1.0+ 1999 07 14 557 0.7+ 0.2+
1998 03 22 704 0.6+ 0.4− 1998 03 24 704 0.3− 0.5+ 1999 07 16 557 0.7− 0.5+
1998 03 22 704 0.8+ 0.3+ 1998 03 24 704 0.9+ 1.1+ 1999 07 17 557 0.2− 0.6+
1998 03 22 704 0.7+ 1.1+ 1998 03 24 704 0.1− 1.0+ 1999 07 17 747 0.8− 0.1−
1998 03 22 704 1.6+ 0.1+ 1998 03 24 566 0.4+ 0.7+ 1999 07 17 747 0.3+ 0.4−
1998 03 22 704 0.6− 0.7+ 1998 03 24 566 0.2+ 0.4+ 1999 07 17 747 0.2− 0.4−
1998 03 22 704 (2.0+ 1.1+) 1998 03 24 566 0.1− 0.6+
1998 03 22 704 0.6− 0.6+ 1998 03 29 704 0.2+ 1.2−

1998 FA5

Id. P. G. Comba (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 137.95177 (2000.0) P Q
n 0.24422751 ω 157.77085 −0.96043297 −0.27768460
a 2.5347764 Ω 6.22526 +0.21638276 −0.79244270
e 0.1243620 i 11.40473 +0.17534825 −0.54307074
P 4.04 H 15.5 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.2+ 0.0 1998 04 01 704 0.4+ 0.9+ 1998 04 19 704 1.1+ 1.0+
1998 03 20 704 0.3− 0.5− 1998 04 01 704 0.0 0.5− 1998 04 19 704 0.0 0.4+
1998 03 20 704 1.0+ 0.4− 1998 04 01 704 0.2+ 0.2− 1998 04 19 704 0.7− 0.3+
1998 03 20 704 0.5+ 0.8− 1998 04 04 684 0.4− 0.8+ 1998 04 19 704 1.2+ 0.2−
1998 03 20 704 0.0 0.0 1998 04 04 684 0.4+ 1.1+ 1998 04 19 704 0.6− 1.0+
1998 03 22 704 0.6+ 0.0 1998 04 16 684 0.4− 0.4+ 1998 05 15 684 0.2− 0.3−
1998 03 22 704 0.6− 1.1− 1998 04 16 684 0.6− 0.5+ 1998 05 15 684 0.3+ 0.0
1998 03 22 704 (2.5− 0.8+) 1998 04 16 684 0.5− 0.3+ 1998 05 15 684 0.0 0.3−
1998 03 22 704 0.7+ 0.1− 1998 04 17 684 0.1− 1.0+ 1998 05 16 684 0.3+ 1.5−
1998 03 22 704 0.3− 0.5+ 1998 04 17 684 0.5+ 0.6+ 1998 05 16 684 0.0 0.7−
1998 03 23 684 0.8− 0.5− 1998 04 18 704 0.4+ 0.1+ 1999 07 17 684 0.2− 0.2−
1998 03 23 684 1.0− 0.5− 1998 04 18 704 0.7+ 1.1− 1999 07 17 684 0.4+ 0.8−
1998 03 24 684 0.4− 0.5− 1998 04 18 704 (0.4+ 2.3+) 1999 07 20 684 0.1− 0.8+
1998 03 24 684 0.2− 0.5− 1998 04 18 704 0.2− 1.3− 1999 07 20 684 0.5+ 0.3−
1998 04 01 704 0.2− 0.6+ 1998 04 18 704 0.8− 1.2+ 1999 07 20 684 0.4− 0.3+

1998 FN5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 141.88551 (2000.0) P Q
n 0.23002097 ω 258.94581 −0.93230833 −0.30126718
a 2.6380990 Ω 263.28566 +0.35648818 −0.85877075
e 0.1124948 i 11.62352 −0.06097004 −0.41442838
P 4.28 H 14.7 G 0.15 U 3
Residuals in seconds of arc
1998 03 24 426 0.1+ 0.0 1998 04 25 426 0.1− 0.4+ 1999 06 22 426 0.3− 0.2−
1998 03 24 426 0.2+ 0.1− 1998 04 25 426 0.1− 0.6+ 1999 06 23 426 0.1− 0.2+
1998 03 24 426 0.2+ 0.3− 1998 05 15 426 1.5− 0.6+ 1999 06 23 426 0.3− 0.3+
1998 03 25 426 0.2− 0.3− 1998 05 15 426 1.2− 0.3+ 1999 06 23 426 0.4− 0.1+
1998 03 25 426 0.2+ 0.3− 1998 05 19 426 0.8− 0.2− 1999 06 24 426 0.0 0.4+
1998 03 25 426 0.2+ 0.2− 1998 05 19 426 1.1− 0.4− 1999 06 24 426 0.4− 0.4+
1998 03 28 426 0.1+ 0.1+ 1998 05 19 426 0.7− 0.3+ 1999 06 24 426 0.4− 0.3+
1998 03 28 426 0.0 0.0 1998 06 14 426 0.1+ 0.8− 1999 06 25 426 0.1+ 0.2+
1998 03 28 426 0.2− 0.5+ 1998 06 14 426 0.2+ 0.1− 1999 06 25 426 0.2− 0.2+
1998 04 05 426 0.5+ 0.1− 1998 06 14 426 0.3+ 1.3− 1999 06 25 426 0.3+ 0.2+
1998 04 05 426 0.2+ 0.1+ 1998 06 16 426 0.3+ 0.4− 1999 07 13 704 0.4+ 0.2−
1998 04 05 426 0.6+ 0.1+ 1998 06 16 426 1.2+ 0.9− 1999 07 13 704 0.2+ 1.1−
1998 04 17 426 0.3+ 0.7+ 1998 06 16 426 0.2+ 0.0 1999 07 13 704 0.5+ 0.6−
1998 04 17 426 0.7+ 0.4+ 1999 06 22 426 0.1+ 0.5+ 1999 07 13 704 0.2+ 0.1−
1998 04 25 426 0.2+ 0.5+ 1999 06 22 426 0.2+ 0.3+ 1999 07 13 704 0.2− 0.1−
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1998 FO5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 104.87421 (2000.0) P Q
n 0.23307931 ω 69.15907 −0.91650904 +0.39549656
a 2.6149711 Ω 134.08228 −0.39098573 −0.85404709
e 0.0571985 i 4.78702 −0.08450647 −0.33791424
P 4.23 H 14.6 G 0.15 U 3
Residuals in seconds of arc
1991 09 30 691 0.0 0.5− 1998 03 25 699 0.8+ 1.1− 1998 04 22 704 0.2+ 0.6+
1991 09 30 691 0.1− 0.0 1998 03 25 699 0.7+ 0.7− 1998 04 22 704 0.2− 1.7+
1991 09 30 691 0.2+ 0.1+ 1998 03 25 426 0.1+ 0.6− 1998 04 22 704 0.3+ 0.8+
1998 03 22 704 (1.9− 2.2−) 1998 03 25 426 0.4+ 0.4− 1998 04 22 704 0.3− 0.5+
1998 03 22 704 (2.7− 0.2+) 1998 03 25 426 0.1+ 0.5− 1998 04 22 704 1.0− 0.3+
1998 03 22 704 0.5+ 1.6− 1998 03 25 360 0.4+ 0.3− 1998 04 22 426 1.6− 0.8+
1998 03 22 704 0.4+ 0.9+ 1998 03 25 360 0.3+ 0.2− 1998 04 22 426 0.1− 0.1−
1998 03 22 704 (1.2− 2.2+) 1998 03 25 360 0.2+ 0.1− 1998 04 22 426 1.0− 0.1+
1998 03 22 699 1.1+ 2.0− 1998 03 28 704 0.3+ 0.4+ 1998 04 25 426 1.1− 0.5+
1998 03 22 699 0.8− 1.2− 1998 03 28 704 0.3+ 0.2− 1998 04 25 426 0.7− 0.4+
1998 03 22 699 0.0 0.2+ 1998 03 28 704 0.1− 0.5− 1998 05 14 621 0.1+ 0.6+
1998 03 24 704 0.1+ 1.1− 1998 03 28 704 0.4− 0.5− 1998 05 14 621 0.4+ 0.4+
1998 03 24 704 0.3− 0.4− 1998 03 28 704 0.2+ 1.1− 1998 05 14 621 0.4+ 0.5+
1998 03 24 704 0.5− 0.7− 1998 03 28 426 0.1+ 0.1+ 1998 05 15 621 0.6+ 0.5+
1998 03 24 704 0.4− 0.5− 1998 03 28 426 0.5− 0.7+ 1998 05 15 621 0.3+ 0.3+
1998 03 24 704 0.0 0.3− 1998 03 28 426 0.0 0.2+ 1998 05 15 621 0.5+ 0.5+
1998 03 24 426 0.1+ 0.4− 1998 04 01 621 0.1− 0.0 1998 05 16 426 0.5− 0.0
1998 03 24 426 0.1− 1.3− 1998 04 01 621 0.0 0.0 1998 05 16 426 0.3+ 0.6+
1998 03 24 426 0.0 0.4− 1998 04 01 621 0.1+ 0.1− 1998 05 20 426 0.5+ 0.4+
1998 03 24 566 0.1− 0.3− 1998 04 04 426 0.7− 0.8+ 1998 05 20 426 0.2+ 0.0
1998 03 24 566 0.5+ 0.2− 1998 04 04 426 0.3− 0.8+ 1998 05 20 426 0.7+ 1.2+
1998 03 24 566 0.5− 0.5− 1998 04 04 426 0.3− 0.9+ 1999 07 09 426 0.2+ 0.2−
1998 03 25 621 0.2− 0.3− 1998 04 19 704 0.7+ 0.7+ 1999 07 09 426 0.0 0.2−
1998 03 25 621 0.5− 0.5− 1998 04 19 704 0.9+ 1.5+ 1999 07 09 426 0.2+ 0.4−
1998 03 25 621 0.2+ 0.5− 1998 04 19 704 0.2+ 0.3− 1999 07 13 704 0.3+ 0.1+
1998 03 25 704 0.0 1.3− 1998 04 19 704 0.3− 0.4+ 1999 07 13 704 0.3− 0.7−
1998 03 25 704 0.2− 0.3− 1998 04 20 704 0.2+ 0.5+ 1999 07 13 704 0.1− 0.0
1998 03 25 704 0.4− 0.3− 1998 04 20 704 0.0 0.4+ 1999 07 13 704 0.6− 0.4−
1998 03 25 704 0.2− 0.0 1998 04 20 704 0.1+ 0.6+ 1999 07 13 704 0.1+ 0.4−
1998 03 25 704 1.2− 0.1− 1998 04 20 704 0.1− 0.2+ 1999 07 16 426 0.5+ 0.5−
1998 03 25 699 0.0 0.2− 1998 04 20 704 0.6+ 0.9+ 1999 07 16 426 0.3+ 0.1−

1998 FM10 = 1999 LL10

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 294.43966 (2000.0) P Q
n 0.21107891 ω 166.49819 +0.99768227 +0.00335630
a 2.7936553 Ω 193.85796 −0.01210106 +0.99161325
e 0.2676437 i 16.48397 +0.06696006 +0.12919714
P 4.67 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1998 03 24 691 1.7− 0.5+ 1998 04 01 704 0.3+ 1.0+ 1999 06 08 704 0.4+ 0.0
1998 03 24 691 1.0− 0.8+ 1998 04 01 704 (5.9− 0.9+) 1999 06 08 704 0.5− 0.4−
1998 03 24 691 1.0− 0.5+ 1999 05 17 704 (0.8− 2.9−) 1999 06 08 704 0.6− 0.6−
1998 03 24 910 0.5+ 0.8− 1999 05 17 704 (1.3− 3.4−) 1999 06 08 704 0.5− 0.3+
1998 03 24 910 0.5+ 0.5− 1999 05 17 704 0.3+ 0.5+ 1999 06 08 704 0.4− 0.0
1998 03 25 910 0.2+ 0.6− 1999 05 17 704 0.3− 0.3− 1999 06 14 704 0.5− 0.4−
1998 03 25 910 0.7+ 0.2− 1999 05 17 704 (3.3− 0.6−) 1999 06 14 704 0.1− 0.2+
1998 03 25 910 0.2+ 0.3− 1999 06 06 703 0.4− 0.5+ 1999 06 14 704 0.0 0.2+
1998 03 26 910 0.7+ 0.1− 1999 06 06 703 0.4+ 0.1− 1999 06 14 704 0.5+ 0.2−
1998 04 01 704 0.6+ 0.3− 1999 06 06 703 1.3+ 0.3+ 1999 06 14 704 0.3− 0.5+
1998 04 01 704 (1.8− 3.1−) 1999 06 06 703 0.7+ 0.5−

1998 FK12 = 1998 HV64 = 1974 OL1 = 1999 NX35

Id. A. Doppler (d, MPC 33785), G. V. Williams

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 348.52532 (2000.0) P Q
n 0.19807779 ω 102.60626 +0.78077134 +0.62470655
a 2.9145993 Ω 218.73485 −0.58029590 +0.71804381
e 0.0567391 i 1.07515 −0.23163070 +0.30684658
P 4.98 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1974 07 19 808 0.4+ 0.8− 1998 04 04 699 1.7+ 0.4+ 1998 05 16 704 0.8− 1.3+
1974 07 19 808 0.2− 0.3− 1998 04 04 699 0.1+ 0.3+ 1998 05 16 704 (4.9− 0.6+)
1995 11 23 327 0.2+ 0.7− 1998 04 04 699 0.5+ 1.1− 1999 07 14 704 0.2− 0.3+
1995 11 23 327 0.1+ 0.5− 1998 04 21 704 0.6− 0.7+ 1999 07 14 704 0.0 0.5+
1995 11 23 327 0.3+ 0.8− 1998 04 21 704 1.2− 0.9+ 1999 07 14 704 0.3− 0.2+
1998 03 26 910 1.3+ 0.7− 1998 04 21 704 0.5− 0.3+ 1999 07 14 704 0.1− 0.1+
1998 03 26 910 1.1+ 0.8− 1998 04 21 704 1.1− 0.8+ 1999 07 14 704 0.3− 0.4+
1998 03 26 910 1.1+ 0.9− 1998 04 21 704 0.0 1.0+ 1999 07 16 704 0.6+ 0.3−
1998 03 27 910 0.8+ 1.1− 1998 04 22 704 0.7+ 0.0 1999 07 16 704 0.3+ 0.5−
1998 03 27 910 0.9+ 1.2− 1998 04 22 704 0.3− 0.4− 1999 07 16 704 0.4+ 0.8−
1998 03 27 910 1.0+ 1.1− 1998 04 22 704 0.0 0.4+ 1999 07 16 704 1.2+ 0.7−
1998 04 01 704 0.4− 0.4+ 1998 04 22 704 0.3− 0.7− 1999 07 20 699 0.9− 0.4+
1998 04 01 704 0.6− 0.3− 1998 04 22 704 0.9+ 0.2− 1999 07 20 699 0.5− 0.2−
1998 04 01 704 0.5− 1.4− 1998 05 16 704 1.9− 0.4+ 1999 07 20 699 0.2− 0.7+
1998 04 01 704 0.1− 0.8− 1998 05 16 704 0.3+ 1.0+
1998 04 01 704 1.4− 1.2+ 1998 05 16 704 1.1− 0.2−

1998 FR13 = 1975 XB1 = 1990 SB10 = 1999 JQ34

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 235.41279 (2000.0) P Q
n 0.18992601 ω 341.70023 +0.95642113 −0.27229183
a 2.9974119 Ω 34.65859 +0.28567389 +0.79790160
e 0.1045365 i 10.68416 +0.06040732 +0.53778266
P 5.19 H 13.1 G 0.15 U 1
Residuals in seconds of arc
1975 12 01 095 0.8− 1.5+ 1998 03 26 566 0.2− 0.4− 1999 05 13 704 0.9− 0.3−
1990 09 17 675 0.7− 0.3− 1998 03 26 566 0.0 0.0 1999 05 13 704 0.0 1.4+
1990 09 17 675 0.4− 0.6− 1998 03 26 566 0.2+ 0.0 1999 05 13 704 0.5− 1.1+
1990 09 19 675 (0.9− 2.8−) 1998 03 27 566 0.0 0.3− 1999 05 18 704 0.6− 0.7−
1990 09 19 675 (0.5− 2.5−) 1998 03 27 566 0.2− 0.1− 1999 05 18 704 0.4− 0.9−
1990 09 20 675 0.6+ 0.4+ 1998 03 27 566 0.2+ 0.1− 1999 05 18 704 0.0 0.4+
1990 09 20 675 0.8+ 0.0 1999 05 08 699 0.5+ 0.1+ 1999 05 18 704 0.8− 0.2+
1998 03 24 704 0.4− 0.1− 1999 05 08 699 0.9+ 0.7− 1999 05 18 704 0.6− 0.0
1998 03 24 704 0.2+ 0.5− 1999 05 08 699 0.3+ 0.4− 1999 05 19 699 0.7+ 1.5−
1998 03 24 704 1.2+ 0.1+ 1999 05 10 704 0.2+ 0.1− 1999 05 19 699 0.4+ 0.2+
1998 03 24 704 0.3− 0.4+ 1999 05 10 704 1.0− 0.3− 1999 05 19 699 0.4+ 0.7−
1998 03 25 704 0.2+ 0.9− 1999 05 10 704 1.1+ 1.2+ 1999 06 09 704 0.4+ 0.1+
1998 03 25 704 0.7− 0.2− 1999 05 10 704 0.4+ 1.7+ 1999 06 09 704 0.1− 0.4−
1998 03 25 704 0.4− 0.9+ 1999 05 10 704 0.8− 0.2+ 1999 06 09 704 1.1+ 0.2−
1998 03 25 704 0.5+ 0.1+ 1999 05 13 704 0.1− 0.5+ 1999 06 09 704 1.2+ 0.5+
1998 03 25 704 0.7− 0.4+ 1999 05 13 704 1.6− 0.1− 1999 06 09 704 0.8+ 0.1+

1998 FV14 = 1999 NP5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 36.28316 (2000.0) P Q
n 0.17673809 ω 56.69180 −0.23762770 +0.96946553
a 3.1447245 Ω 199.83026 −0.93998413 −0.24522697
e 0.1701565 i 10.28657 −0.24487324 +0.00056191
P 5.58 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 (0.4+ 2.7−) 1998 03 28 704 0.6− 0.7− 1998 04 19 704 (5.9− 0.8−)
1998 03 20 704 (0.5− 2.6−) 1998 03 28 704 1.2− 0.5+ 1998 04 20 704 0.6− 0.5−
1998 03 20 704 (1.5− 2.1−) 1998 03 28 704 0.3− 0.4− 1998 04 20 704 0.2− 0.3−
1998 03 20 704 0.8− 0.9+ 1998 03 28 910 0.5+ 0.6− 1998 04 20 704 0.3+ 0.3+
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1998 03 20 704 (0.2+ 2.6+) 1998 03 28 910 0.7+ 0.8− 1998 04 20 704 1.1+ 0.4+
1998 03 22 704 0.3− 0.6+ 1998 03 29 910 0.6+ 0.7− 1998 04 20 704 (4.4− 0.6−)
1998 03 22 704 0.0 0.5+ 1998 03 29 704 0.3+ 0.3− 1999 07 13 704 0.1− 1.3+
1998 03 22 704 (0.3+ 2.2−) 1998 03 29 704 0.3+ 0.7− 1999 07 13 704 0.0 0.1+
1998 03 22 704 (4.0− 1.0−) 1998 03 29 704 1.2+ 0.6− 1999 07 13 704 1.6+ 0.9+
1998 03 23 691 1.0− 0.5+ 1998 03 29 704 1.3+ 0.8+ 1999 07 13 704 (3.1+ 0.2+)
1998 03 23 691 0.7− 0.7+ 1998 03 29 704 1.4− 0.4− 1999 07 16 704 0.5− 0.3−
1998 03 23 691 0.9− 0.3+ 1998 04 01 704 0.1+ 0.7+ 1999 07 16 704 0.2− 0.2−
1998 03 26 910 0.9+ 0.2− 1998 04 01 704 0.3− 1.6+ 1999 07 16 704 0.3− 0.3−
1998 03 27 910 0.8+ 0.6− 1998 04 01 704 0.2− 0.6+ 1999 07 16 704 0.2+ 0.8−
1998 03 27 910 1.6+ 0.7− 1998 04 01 704 1.4− 0.4+ 1999 07 22 704 0.5− 0.3+
1998 03 28 910 0.9+ 0.5− 1998 04 01 704 0.8− 0.1− 1999 07 22 704 0.2+ 0.2+
1998 03 28 910 0.5+ 0.8− 1998 04 19 704 0.4− 1.2− 1999 07 22 704 0.8− 0.2−
1998 03 28 910 0.9+ 0.4− 1998 04 19 704 0.1+ 0.6− 1999 07 22 704 0.4+ 0.9−
1998 03 28 704 0.7+ 0.0 1998 04 19 704 0.6− 0.7+
1998 03 28 704 1.0− 0.2+ 1998 04 19 704 0.1− 1.4+

1998 FN15

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 118.36509 (2000.0) P Q
n 0.21890270 ω 316.44690 −0.98433363 −0.08631248
a 2.7266871 Ω 219.38916 +0.11846586 −0.96959417
e 0.1825246 i 14.02093 −0.13058769 −0.22899191
P 4.50 H 16.1 G 0.15 U 3
Residuals in seconds of arc
1998 03 27 426 0.5− 0.3− 1998 04 01 704 1.2+ 0.2+ 1998 04 20 704 0.3+ 0.9+
1998 03 27 426 0.7− 0.8+ 1998 04 04 426 0.0 0.4+ 1998 04 20 704 0.4+ 0.1−
1998 03 28 426 0.3− 0.7− 1998 04 04 426 0.4+ 0.8+ 1998 04 22 426 1.0− 0.4−
1998 03 28 426 0.1− 0.6− 1998 04 04 426 0.2− 0.7+ 1998 04 22 426 0.2− 0.2+
1998 03 28 426 0.2+ 0.5− 1998 04 17 426 0.1− 0.7− 1998 04 22 426 0.2− 0.5+
1998 03 30 426 0.4− 0.1− 1998 04 17 426 0.1+ 0.4− 1998 05 17 426 0.1+ 1.1+
1998 03 30 426 0.4− 0.1+ 1998 04 17 426 0.2+ 0.5− 1998 05 17 426 1.2− 0.6−
1998 03 30 426 0.4− 0.2− 1998 04 19 704 0.2+ 0.2− 1998 05 17 426 0.3− 0.8+
1998 03 31 704 1.1− 1.9− 1998 04 19 704 1.0+ 0.4− 1999 07 09 426 0.9+ 0.3+
1998 03 31 704 (1.4+ 2.6+) 1998 04 19 704 0.5− 0.1+ 1999 07 09 426 0.3− 0.9+
1998 03 31 704 0.0 1.1+ 1998 04 19 704 0.7+ 0.4+ 1999 07 09 426 0.4+ 0.3+
1998 03 31 704 0.4+ 1.4+ 1998 04 19 704 1.1+ 0.2+ 1999 07 16 426 0.3− 0.6−
1998 04 01 704 0.4− 0.1− 1998 04 20 704 0.7− 0.9− 1999 07 16 426 0.7− 1.0−
1998 04 01 704 0.8+ 0.5+ 1998 04 20 704 0.9+ 0.6+
1998 04 01 704 0.3+ 0.8− 1998 04 20 704 0.2+ 1.0−

1998 FG16 = 1999 JF40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 207.24134 (2000.0) P Q
n 0.20349518 ω 321.16131 +0.74573198 −0.66394838
a 2.8626393 Ω 80.53299 +0.62439908 +0.66753757
e 0.0987349 i 3.21298 +0.23239964 +0.33699576
P 4.84 H 13.4 G 0.15 U 4
Residuals in seconds of arc
1998 03 03 704 0.8+ 0.1− 1999 04 19 699 0.9+ 0.9+ 1999 05 18 704 0.1− 0.4+
1998 03 03 704 0.7− 0.1+ 1999 05 10 704 0.5+ 0.1+ 1999 05 23 552 0.4+ 0.8−
1998 03 03 704 0.9+ 1.0− 1999 05 10 704 0.3− 0.0 1999 05 23 552 0.3+ 0.3−
1998 03 03 704 1.5− 0.2+ 1999 05 10 704 1.2+ 0.5+ 1999 05 23 552 0.6+ 0.7+
1998 03 04 704 0.4+ 0.1− 1999 05 10 704 0.0 1.1− 1999 06 04 703 0.2− 1.0+
1998 03 04 704 0.2+ 0.6− 1999 05 10 704 0.2− 0.5− 1999 06 04 703 1.3+ 0.1+
1998 03 04 704 1.8+ 0.8+ 1999 05 13 704 0.6+ 0.1− 1999 06 04 703 0.6+ 0.1−
1998 03 04 704 1.9− 0.7+ 1999 05 13 704 0.4− 0.6− 1999 06 04 703 0.2+ 0.1+
1998 03 04 704 0.1− 1.5− 1999 05 13 704 1.1− 0.3+ 1999 06 04 552 0.3− 0.1+
1998 03 18 552 0.1+ 0.0 1999 05 13 704 0.9− 0.9− 1999 06 04 552 0.4− 0.2−
1998 03 18 552 0.1− 0.4+ 1999 05 13 704 0.4− 1.3+ 1999 06 05 552 0.3− 0.7+
1998 03 25 552 0.1− 0.3+ 1999 05 13 704 1.1− 1.0− 1999 06 05 552 0.7− 0.1−
1998 03 25 552 0.6+ 0.1− 1999 05 13 704 0.2+ 0.3− 1999 06 11 552 1.0− 0.3−
1998 03 26 552 0.1+ 0.3+ 1999 05 13 704 0.8− 1.3− 1999 06 11 552 1.4− 1.3−
1998 03 26 552 0.4− 0.6+ 1999 05 13 704 3.1− 0.4− 1999 06 14 704 0.8+ 0.1−

1998 04 21 552 0.0 0.0 1999 05 18 704 1.1− 1.4+ 1999 06 14 704 0.4+ 0.1+
1998 04 21 552 0.1− 0.1+ 1999 05 18 704 0.1+ 0.6− 1999 06 14 704 1.7+ 1.0+
1999 04 19 699 1.4+ 0.1+ 1999 05 18 704 0.3+ 1.0+ 1999 06 14 704 0.7+ 0.5−
1999 04 19 699 0.6+ 0.6− 1999 05 18 704 0.3+ 1.3+ 1999 06 14 704 0.7+ 0.2+

1998 FJ21 = 1999 NK21

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 117.55646 (2000.0) P Q
n 0.23827038 ω 164.42628 −0.99191525 −0.12638979
a 2.5768512 Ω 8.33763 +0.10642220 −0.87737323
e 0.0929417 i 4.50541 +0.06912628 −0.46286266
P 4.14 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1998 02 22 566 0.1− 0.7+ 1998 03 20 704 0.5− 0.4− 1999 07 14 704 0.8+ 1.2−
1998 02 22 566 0.1+ 0.4+ 1998 03 20 704 0.3+ 0.4− 1999 07 14 704 0.1− 0.2−
1998 02 22 566 0.2− 0.8+ 1998 03 20 704 0.5+ 1.1− 1999 07 14 704 0.2− 0.4−
1998 02 25 809 (0.7− 3.9−) 1998 03 22 704 0.0 0.1+ 1999 07 14 704 0.3+ 0.7−
1998 02 25 809 (2.9− 3.4−) 1998 03 22 704 0.5+ 0.9+ 1999 07 16 704 0.6+ 0.8−
1998 02 25 809 (2.4− 2.6−) 1998 03 22 704 0.8− 0.1+ 1999 07 16 704 0.2+ 0.1+
1998 02 26 809 0.8+ 0.0 1998 03 22 704 0.9+ 0.3+ 1999 07 16 704 0.3− 0.1+
1998 02 26 809 0.0 0.5− 1998 03 22 704 0.4− 0.0 1999 07 16 704 0.6− 1.3+
1998 02 26 809 0.4− 1.0− 1998 03 26 704 1.0+ 0.6+ 1999 07 16 704 0.7− 1.8+
1998 03 20 704 0.1− 0.6− 1998 03 26 704 0.6− 0.1−
1998 03 20 704 0.6− 0.4− 1998 03 26 704 0.3− 0.8+

1998 FP30 = 1998 HC13 = 1999 NA53

Id. G. V. Williams (d, MPC 32344; unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 42.76412 (2000.0) P Q
n 0.19684124 ω 72.53740 −0.31638457 +0.94861845
a 2.9267929 Ω 178.97889 −0.94062691 −0.31304376
e 0.1851829 i 15.90019 −0.12297081 −0.04611549
P 5.01 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.1+ 0.8+ 1998 03 29 704 0.9+ 1.8− 1998 04 19 704 1.1+ 0.2−
1998 03 20 704 1.1+ 0.2− 1998 03 29 704 0.6− 2.4− 1998 04 19 704 0.2+ 0.1+
1998 03 20 704 0.0 0.2− 1998 03 29 704 0.3+ 1.4− 1998 04 19 704 1.5− 0.4+
1998 03 20 704 0.4+ 0.0 1998 04 01 704 0.9+ 0.3+ 1999 07 12 704 0.3+ 0.1+
1998 03 20 704 0.4+ 0.4+ 1998 04 01 704 0.2+ 0.4+ 1999 07 12 704 0.3+ 0.7+
1998 03 22 704 1.6− 0.7− 1998 04 01 704 0.1+ 1.6− 1999 07 12 704 0.2− 1.0−
1998 03 22 704 0.4+ 0.0 1998 04 01 704 0.6+ 1.0+ 1999 07 12 704 0.7+ 0.5−
1998 03 22 704 0.6− 0.1+ 1998 04 01 704 0.4− 1.0+ 1999 07 22 704 0.7− 0.3+
1998 03 22 704 1.4− 1.0+ 1998 04 18 704 0.9+ 0.7+ 1999 07 22 704 0.2− 0.2+
1998 03 22 704 0.0 0.2+ 1998 04 18 704 1.3− 0.7+ 1999 07 22 704 0.3− 0.4−
1998 03 22 327 0.0 0.3+ 1998 04 18 704 1.5− 0.7− 1999 07 22 704 0.7+ 0.5+
1998 03 22 327 0.1− 0.8+ 1998 04 18 704 0.1− 0.9+ 1999 07 22 704 0.5− 0.1+
1998 03 22 327 0.3− 0.5+ 1998 04 19 704 1.0+ 0.0
1998 03 29 704 0.6+ 0.1+ 1998 04 19 704 0.4+ 0.5−

1998 FO34 = 1999 NN38

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 186.03075 (2000.0) P Q
n 0.27565096 ω 135.06316 −0.57120161 −0.81981249
a 2.3382792 Ω 349.54607 +0.67645582 −0.44226139
e 0.0888877 i 12.88131 +0.46490455 −0.36374763
P 3.58 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.0 0.3+ 1998 03 29 704 1.1+ 1.9− 1998 04 19 704 0.3+ 0.7+
1998 03 20 704 0.3+ 0.2− 1998 03 29 704 (0.9− 2.3−) 1998 04 19 704 0.8+ 0.4−
1998 03 20 704 0.4+ 0.1+ 1998 04 01 704 0.8− 0.3+ 1998 04 19 704 0.2− 0.5+
1998 03 20 704 1.0+ 0.2− 1998 04 01 704 0.6− 0.1− 1999 07 14 704 0.2− 0.5−
1998 03 20 704 0.5+ 0.4+ 1998 04 01 704 0.5− 0.2− 1999 07 14 704 0.4− 0.0
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1998 03 22 704 0.7− 0.4− 1998 04 01 704 0.6− 0.3− 1999 07 14 704 0.4+ 0.5+
1998 03 22 704 0.0 0.5+ 1998 04 01 704 0.9− 0.5− 1999 07 14 704 0.8+ 0.5+
1998 03 22 704 0.4− 0.1− 1998 04 18 704 0.5+ 1.2− 1999 07 14 704 0.3+ 0.6+
1998 03 22 704 0.2− 0.2+ 1998 04 18 704 0.7− 0.8+ 1999 07 16 704 0.2− 0.3−
1998 03 22 704 0.2− 0.9+ 1998 04 18 704 1.3+ 0.1− 1999 07 16 704 0.4− 1.1−
1998 03 29 704 0.7− 0.6+ 1998 04 18 704 0.0 0.6+ 1999 07 16 704 0.4− 0.2+
1998 03 29 704 0.0 0.0 1998 04 19 704 0.1+ 0.1−
1998 03 29 704 0.1− 0.7− 1998 04 19 704 0.4+ 0.4+

1998 FD35 = 1999 NG16

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 62.29222 (2000.0) P Q
n 0.18495627 ω 38.06277 −0.76778834 +0.64070220
a 3.0508674 Ω 181.78309 −0.59776010 −0.71706798
e 0.1433621 i 2.43456 −0.23061639 −0.27443433
P 5.33 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.4+ 0.3− 1998 03 28 704 0.4− 1.0− 1999 06 15 704 0.4− 0.6+
1998 03 20 704 0.3+ 0.7− 1998 03 29 704 1.7+ 0.9− 1999 06 15 704 0.1+ 1.2+
1998 03 20 704 0.7+ 0.2+ 1998 03 29 704 0.1− 0.5− 1999 07 14 704 0.2+ 0.6−
1998 03 20 704 0.1− 0.5+ 1998 03 29 704 1.0− 0.3− 1999 07 14 704 0.6+ 1.0−
1998 03 20 704 0.4+ 0.1+ 1998 03 29 704 0.0 0.5− 1999 07 14 704 0.3+ 0.4−
1998 03 22 704 0.4+ 0.1+ 1998 03 29 704 1.0− 0.5− 1999 07 14 704 0.0 0.3−
1998 03 22 704 0.0 0.3+ 1998 04 19 704 0.1− 0.8+ 1999 07 14 704 0.3− 0.3−
1998 03 22 704 1.1− 0.1− 1998 04 19 704 0.2− 1.2+ 1999 07 16 704 0.3− 0.6−
1998 03 22 704 0.8− 0.3− 1998 04 19 704 (0.0 2.1+) 1999 07 16 704 0.0 0.9−
1998 03 22 704 0.3− 0.3+ 1998 04 19 704 1.2+ 0.8+ 1999 07 16 704 0.2+ 0.3−
1998 03 28 704 0.6+ 0.7− 1998 04 19 704 0.5− 0.3+ 1999 07 16 704 0.3− 0.0
1998 03 28 704 0.1+ 1.2+ 1999 06 15 704 0.1− 0.0 1999 07 16 704 0.8+ 0.2−
1998 03 28 704 0.1+ 0.5− 1999 06 15 704 0.4− 0.9+
1998 03 28 704 0.4− 0.0 1999 06 15 704 0.5− 1.5+

1998 FN40 = 1999 NN27

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 308.49012 (2000.0) P Q
n 0.27977011 ω 62.49191 +0.98780038 −0.14991707
a 2.3152711 Ω 306.10079 +0.11803004 +0.89726333
e 0.1188821 i 2.98918 +0.10158407 +0.41526302
P 3.52 H 14.7 G 0.15 U 5
Residuals in seconds of arc
1998 03 20 704 0.7− 1.3− 1998 03 29 704 1.0− 0.6+ 1999 06 23 703 0.2+ 0.7+
1998 03 20 704 0.3− 1.5− 1998 03 29 704 1.0− 1.1+ 1999 07 14 704 0.0 0.3+
1998 03 20 704 1.0+ 0.5+ 1998 03 29 704 0.4+ 1.0− 1999 07 14 704 0.3− 0.1+
1998 03 20 704 1.1− 0.9+ 1998 04 01 704 0.8− 0.8− 1999 07 14 704 0.6+ 1.0−
1998 03 22 704 0.4+ 0.9+ 1998 04 01 704 0.7− 0.5+ 1999 07 14 704 0.0 0.1−
1998 03 22 704 0.5− 0.2+ 1998 04 01 704 1.2+ 0.1+ 1999 07 14 704 0.1+ 0.5−
1998 03 22 704 0.7+ 0.4− 1998 04 01 704 0.4− 1.5− 1999 07 16 704 0.1+ 0.4−
1998 03 22 704 1.6+ 0.0 1998 04 01 704 1.1+ 0.8+ 1999 07 16 704 0.3+ 0.2+
1998 03 22 704 0.9− 0.3− 1999 06 23 703 0.1− 0.4− 1999 07 16 704 0.0 0.3+
1998 03 29 704 0.8+ 1.1+ 1999 06 23 703 0.3− 0.4− 1999 07 16 704 0.1− 0.5+
1998 03 29 704 0.1+ 0.1− 1999 06 23 703 0.0 0.4+ 1999 07 16 704 0.5− 0.3+

1998 FF43 = 1999 NZ2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 283.31975 (2000.0) P Q
n 0.24008270 ω 188.43134 +0.97098046 −0.23816270
a 2.5638669 Ω 185.49368 +0.23055831 +0.95639468
e 0.1809344 i 13.16562 +0.06355956 +0.16907909
P 4.11 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.3− 0.0 1998 03 29 704 0.8− 0.1− 1999 06 22 703 1.6+ 0.6+
1998 03 20 704 0.6− 0.1− 1998 03 29 704 0.5+ 0.0 1999 06 22 703 0.1+ 0.9−

1998 03 20 704 (0.3− 2.3−) 1998 04 01 704 0.1− 0.0 1999 07 13 704 0.1+ 0.1−
1998 03 20 704 0.6− 1.6− 1998 04 01 704 1.0− 1.0− 1999 07 13 704 0.3− 0.1+
1998 03 20 704 0.7− 0.4− 1998 04 01 704 0.3− 0.8+ 1999 07 13 704 0.6− 0.4+
1998 03 22 704 0.5+ 0.6+ 1998 04 01 704 1.0− 0.9+ 1999 07 13 704 0.4− 0.2−
1998 03 22 704 0.4+ 0.7+ 1998 04 19 704 0.4+ 0.1+ 1999 07 13 704 0.0 0.3−
1998 03 22 704 0.2+ 0.7+ 1998 04 19 704 0.7+ 0.1+ 1999 07 14 704 1.0− 0.1+
1998 03 22 704 0.1+ 1.2+ 1998 04 19 704 1.1+ 0.7− 1999 07 14 704 0.0 0.4+
1998 03 28 704 0.1+ 0.4+ 1998 04 19 704 0.6+ 0.0 1999 07 14 704 0.2− 1.0−
1998 03 28 704 0.3+ 0.7+ 1999 06 14 704 0.2− 0.0 1999 07 14 704 0.1− 0.3+
1998 03 28 704 0.7+ 0.3− 1999 06 14 704 0.2− 0.2+ 1999 07 14 704 0.6− 0.1−
1998 03 28 704 0.4− 0.0 1999 06 14 704 0.2+ 0.2+ 1999 07 22 704 0.5+ 0.2+
1998 03 28 704 0.6− 1.9− 1999 06 14 704 0.4− 0.1+ 1999 07 22 704 0.5− 0.2+
1998 03 29 704 0.4+ 0.7− 1999 06 14 704 0.0 0.2− 1999 07 22 704 0.7+ 0.3+
1998 03 29 704 0.9+ 0.4+ 1999 06 22 703 1.0+ 0.6−
1998 03 29 704 0.6− 0.1− 1999 06 22 703 0.1+ 0.4+

1998 FG43 = 1980 KK1

Id. T. Handley (1999 observations), G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 67.28284 (2000.0) P Q
n 0.21472368 ω 53.16188 −0.54947873 +0.83533359
a 2.7619518 Ω 183.63505 −0.82631781 −0.54634115
e 0.1623259 i 15.60614 −0.12357997 −0.06106666
P 4.59 H 14.3 G 0.15 U 2
Residuals in seconds of arc
1980 05 17 095 0.1+ 2.2+ 1998 03 28 704 0.2+ 0.7− 1998 04 24 699 0.3+ 0.9−
1998 03 08 699 0.6+ 0.5− 1998 03 28 704 1.0+ 0.1+ 1998 04 24 699 0.6+ 0.2+
1998 03 08 699 0.0 0.1+ 1998 03 28 704 0.2− 0.3− 1998 05 03 566 0.1+ 0.0
1998 03 08 699 (1.2+ 2.5+) 1998 03 28 704 0.2− 0.2− 1998 05 03 566 0.6− 0.1+
1998 03 20 704 0.2− 0.4− 1998 03 29 704 0.1− 0.0 1998 05 03 566 1.0− 0.1+
1998 03 20 704 0.5+ 0.0 1998 03 29 704 0.2− 0.1− 1999 07 12 292 0.4+ 0.7−
1998 03 20 704 1.0+ 0.0 1998 03 29 704 0.7− 0.3− 1999 07 12 292 0.3− 0.0
1998 03 20 704 1.0+ 0.1− 1998 03 29 704 0.3+ 0.1+ 1999 07 12 704 0.7+ 0.4+
1998 03 20 704 0.1+ 0.1− 1998 03 29 704 0.8+ 0.9− 1999 07 12 704 0.6+ 0.5−
1998 03 22 704 0.1− 0.0 1998 04 19 704 0.6− 0.0 1999 07 12 704 0.0 0.1+
1998 03 22 704 0.7− 0.4+ 1998 04 19 704 0.3− 0.2+ 1999 07 12 704 0.3+ 0.5+
1998 03 22 704 0.1+ 0.9+ 1998 04 19 704 0.7− 0.3− 1999 07 12 704 0.3+ 0.7−
1998 03 22 704 0.3+ 0.5+ 1998 04 19 704 0.7− 0.2− 1999 07 17 292 0.3− 0.1−
1998 03 22 704 0.0 0.5+ 1998 04 19 704 1.7− 0.1− 1999 07 17 292 1.4− 1.5−
1998 03 28 704 0.1+ 0.1− 1998 04 24 699 0.3+ 0.8−

1998 FB54 = 1989 AU7 = 1999 ND29

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 115.64260 (2000.0) P Q
n 0.22964129 ω 237.99996 −0.99306608 +0.11361814
a 2.6410061 Ω 308.50618 −0.09059054 −0.90321929
e 0.0317876 i 2.21006 −0.07492069 −0.41386692
P 4.29 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1989 01 10 033 0.3+ 0.8+ 1998 03 28 704 0.8− 1.5− 1998 04 20 704 0.7+ 0.8−
1998 03 20 704 0.5− 0.4+ 1998 03 29 704 0.7− 0.5+ 1998 04 20 704 0.2+ 0.9+
1998 03 20 704 0.4− 0.2+ 1998 03 29 704 0.1− 0.4− 1998 04 20 704 0.7+ 0.9+
1998 03 20 704 0.0 0.5− 1998 03 29 704 0.4− 0.8− 1998 04 20 704 0.3+ 1.0+
1998 03 20 704 0.8− 0.2+ 1998 03 29 704 0.3+ 0.2− 1998 04 20 704 0.7+ 0.8+
1998 03 20 704 0.8− 0.2+ 1998 03 29 704 0.1+ 0.4− 1998 05 02 566 0.6− 0.3+
1998 03 22 704 0.2+ 0.5+ 1998 04 01 704 0.2+ 0.1+ 1998 05 02 566 0.7− 0.1+
1998 03 22 704 0.1+ 0.1− 1998 04 01 704 0.1+ 0.3+ 1998 05 02 566 0.1+ 0.3+
1998 03 22 704 0.7+ 0.4+ 1998 04 01 704 0.7− 0.2− 1999 07 14 704 0.0 0.3+
1998 03 22 704 0.2+ 1.1+ 1998 04 01 704 0.2+ 0.3− 1999 07 14 704 0.2− 0.8+
1998 03 22 704 0.3− 0.9− 1998 04 01 704 0.2+ 0.2+ 1999 07 14 704 0.9+ 0.4−
1998 03 23 691 0.5− 0.3+ 1998 04 18 704 0.1− 0.4+ 1999 07 14 704 0.1+ 0.0
1998 03 23 691 0.4− 0.4+ 1998 04 18 704 0.3+ 0.3− 1999 07 14 704 0.4+ 0.1−
1998 03 23 691 0.4− 0.4+ 1998 04 18 704 0.5− 0.1− 1999 07 16 704 0.4− 0.3+
1998 03 26 910 1.0+ 0.3− 1998 04 18 704 0.2+ 0.2− 1999 07 16 704 0.3− 0.4+
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1998 03 27 910 1.2+ 0.3− 1998 04 18 704 0.4− 0.8+ 1999 07 16 704 0.1+ 0.1+
1998 03 27 910 1.2+ 0.2− 1998 04 19 704 0.2+ 0.2− 1999 07 16 704 0.3+ 0.3−
1998 03 28 704 0.1− 0.1+ 1998 04 19 704 0.2+ 0.2− 1999 07 16 704 0.3+ 0.3−
1998 03 28 704 0.2− 0.5− 1998 04 19 704 0.3+ 0.6+ 1999 07 20 699 0.5− 0.1−
1998 03 28 704 0.1− 0.9− 1998 04 19 704 1.4+ 0.7− 1999 07 20 699 0.4− 0.4−
1998 03 28 704 0.8− 0.7− 1998 04 19 704 0.6− 0.8− 1999 07 20 699 0.4− 0.0

1998 FD58 = 1999 NB30

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 191.97569 (2000.0) P Q
n 0.26234873 ω 173.30694 −0.43186534 −0.90181566
a 2.4166666 Ω 302.27809 +0.82669500 −0.38919548
e 0.1113949 i 1.00714 +0.36064900 −0.18776419
P 3.76 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1992 09 30 691 0.4− 0.2+ 1998 03 28 704 0.1+ 0.9+ 1998 04 19 704 0.9− 0.9−
1992 09 30 691 0.2− 0.4+ 1998 03 28 704 0.7− 1.4+ 1998 04 20 704 0.9− 0.2+
1992 09 30 691 0.7− 0.1− 1998 03 28 704 0.3+ 0.4+ 1998 04 20 704 0.1+ 0.1+
1994 03 04 033 0.3+ 0.5− 1998 03 29 704 0.0 0.3+ 1998 04 20 704 1.0− 0.4−
1994 03 04 033 0.6+ 0.3− 1998 03 29 704 0.2+ 0.8+ 1998 04 20 704 0.8− 1.0−
1998 03 20 704 0.3+ 0.2+ 1998 03 29 704 0.2− 0.4+ 1998 04 20 704 0.3− 0.7−
1998 03 20 704 0.5− 0.5+ 1998 03 29 704 1.0+ 1.6+ 1999 07 04 691 0.2− 0.2+
1998 03 20 704 0.6+ 0.3+ 1998 03 29 704 0.1+ 1.2+ 1999 07 04 691 0.5− 1.1+
1998 03 20 704 0.9+ 0.1− 1998 04 01 704 0.5+ 0.3− 1999 07 04 691 0.4− 0.3+
1998 03 20 704 0.4+ 0.5+ 1998 04 01 704 0.0 0.1− 1999 07 14 704 0.2− 0.4−
1998 03 22 704 0.3+ 0.0 1998 04 01 704 0.4+ 1.7− 1999 07 14 704 0.5+ 0.9−
1998 03 22 704 0.4+ 0.6− 1998 04 01 704 0.4+ 0.8− 1999 07 14 704 0.1− 0.7−
1998 03 22 704 0.3− 0.1+ 1998 04 01 704 0.4− 0.1+ 1999 07 16 704 0.5+ 0.0
1998 03 22 704 (2.4+ 1.6+) 1998 04 19 704 0.7− 0.0 1999 07 16 704 0.6+ 0.7+
1998 03 22 704 0.4− 0.3+ 1998 04 19 704 0.3+ 0.6− 1999 07 16 704 1.0+ 0.2+
1998 03 28 704 0.0 0.6− 1998 04 19 704 0.1− 0.1−
1998 03 28 704 0.3+ 0.5+ 1998 04 19 704 0.6− 0.2−

1998 FK58

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 115.43082 (2000.0) P Q
n 0.18997684 ω 161.34167 −0.97386006 −0.22662614
a 2.9968771 Ω 5.62763 +0.18325679 −0.82393372
e 0.0263623 i 9.03571 +0.13421454 −0.51939755
P 5.19 H 13.6 G 0.15 U 3
Residuals in seconds of arc
1998 02 26 566 0.6+ 0.6+ 1998 03 28 704 0.1+ 0.1+ 1998 04 19 704 1.1+ 0.2+
1998 02 26 566 0.1+ 0.7+ 1998 03 28 704 0.2+ 0.0 1998 04 20 704 0.4− 0.3−
1998 02 26 566 0.2+ 0.8+ 1998 03 28 704 1.1− 0.3− 1998 04 20 704 0.2− 0.5−
1998 03 20 704 0.2− 0.0 1998 03 28 704 0.1− 0.6− 1998 04 20 704 0.0 0.1+
1998 03 20 704 0.2− 0.5− 1998 03 28 704 0.4− 0.5− 1998 04 20 704 0.4+ 0.0
1998 03 20 704 0.1− 0.0 1998 03 29 704 0.3− 0.5+ 1998 04 20 704 0.2− 1.6+
1998 03 20 704 0.3− 1.0− 1998 03 29 704 0.0 0.5− 1998 05 02 699 0.3+ 0.4+
1998 03 20 704 0.1− 0.1− 1998 03 29 704 0.4− 0.0 1998 05 02 699 0.7+ 0.4+
1998 03 22 704 0.1− 0.0 1998 03 29 704 0.2− 0.6+ 1998 05 02 699 0.7− 0.4+
1998 03 22 704 0.3+ 0.2+ 1998 03 29 704 0.3− 0.6− 1999 06 09 426 0.2+ 0.2−
1998 03 22 704 0.0 0.1− 1998 04 01 704 0.4+ 0.1+ 1999 06 09 426 0.9+ 0.2−
1998 03 22 704 0.3+ 0.3− 1998 04 01 704 0.4+ 0.4+ 1999 06 09 426 0.5− 0.3+
1998 03 22 704 0.2+ 0.2− 1998 04 01 704 0.2− 0.4+ 1999 06 22 426 0.0 0.2+
1998 03 25 699 0.1+ 0.5+ 1998 04 01 704 0.2+ 0.1+ 1999 06 22 426 0.0 0.1−
1998 03 25 699 0.8− 0.9+ 1998 04 01 704 0.8+ 1.2+ 1999 06 23 426 0.0 0.3−
1998 03 25 699 0.2+ 0.4+ 1998 04 19 704 0.2+ 0.5− 1999 06 23 426 0.2− 0.1+
1998 03 26 566 0.5− 1.4− 1998 04 19 704 0.0 0.0 1999 06 23 426 0.3− 0.1+
1998 03 26 566 0.6+ 0.8− 1998 04 19 704 0.5− 0.4−
1998 03 26 566 0.4− 1.4− 1998 04 19 704 0.4+ 0.4−

1998 FV58 = 1999 NM43

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 281.37894 (2000.0) P Q
n 0.18374583 ω 184.98505 +0.99988241 −0.00668039
a 3.0642514 Ω 175.33043 +0.00976196 +0.97146921
e 0.0971366 i 9.76228 −0.01182695 +0.23707163
P 5.36 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 1.4− 1.0− 1998 04 03 691 0.4− 0.2− 1999 06 14 704 0.4+ 1.4+
1998 03 20 704 (0.2− 2.2+) 1998 04 19 704 0.9+ 1.2− 1999 07 13 704 0.2− 0.6−
1998 03 20 704 1.0− 1.8+ 1998 04 19 704 0.3− 0.0 1999 07 13 704 0.3+ 0.2−
1998 03 20 704 0.3+ 0.9+ 1998 04 19 704 0.1− 0.1+ 1999 07 13 704 0.3− 0.1+
1998 03 22 704 0.8+ 0.8+ 1998 04 19 704 0.0 0.1+ 1999 07 13 704 0.3− 0.3−
1998 03 22 704 1.2+ 0.9− 1998 04 20 704 0.2− 0.0 1999 07 13 704 0.5+ 1.0−
1998 03 22 704 0.8+ 1.7− 1998 04 20 704 0.2− 0.1− 1999 07 19 704 0.4− 0.7−
1998 03 22 704 2.0+ 0.1+ 1998 04 20 704 0.3+ 1.2+ 1999 07 19 704 0.2+ 0.7−
1998 03 26 566 0.6− 0.0 1998 04 20 704 1.2− 0.7− 1999 07 19 704 0.3+ 0.3−
1998 03 26 566 0.1− 0.1− 1998 04 20 704 0.2− 1.3+ 1999 07 19 704 0.7+ 0.0
1998 03 26 566 0.1− 0.1+ 1999 06 14 704 0.3− 0.9+ 1999 07 19 704 0.0 0.7+
1998 04 03 691 0.3− 0.4− 1999 06 14 704 0.4− 0.2+
1998 04 03 691 0.5− 0.3− 1999 06 14 704 0.6− 0.3+

1998 FX60 = 1999 NP30

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 17.17318 (2000.0) P Q
n 0.21103760 ω 276.10203 +0.26990964 +0.96282529
a 2.7940198 Ω 9.57755 −0.85582012 +0.24501417
e 0.0682529 i 3.71539 −0.44127169 +0.11373440
P 4.67 H 14.3 G 0.15 U 5
Residuals in seconds of arc
1998 03 20 704 3.3+ 0.7− 1998 03 28 704 0.8− 1.0− 1998 04 19 704 0.5+ 0.9−
1998 03 20 704 2.4+ 0.8+ 1998 03 29 704 0.1− 0.0 1998 04 19 704 0.7+ 1.8−
1998 03 20 704 0.9+ 1.0− 1998 03 29 704 0.1− 0.1+ 1998 04 20 704 1.9− 1.4+
1998 03 20 704 0.3+ 1.2− 1998 03 29 704 1.1− 0.3− 1998 04 20 704 1.0+ 0.1+
1998 03 20 704 3.5− 0.7+ 1998 03 29 704 0.0 0.0 1998 04 20 704 0.1+ 0.7−
1998 03 22 704 0.2+ 1.1+ 1998 03 29 704 0.7− 1.3+ 1998 04 20 704 0.1+ 0.1+
1998 03 22 704 0.3− 0.7− 1998 04 01 704 0.3+ 0.5− 1999 07 14 704 0.3− 0.2−
1998 03 22 704 1.4+ 1.3+ 1998 04 01 704 0.6+ 0.5+ 1999 07 14 704 0.9− 0.7+
1998 03 22 704 1.0− 3.0− 1998 04 01 704 0.9− 0.5+ 1999 07 14 704 0.3− 0.4+
1998 03 22 704 0.3− 1.6+ 1998 04 01 704 0.1− 0.1− 1999 07 14 704 0.7− 0.1−
1998 03 28 704 0.3− 1.0+ 1998 04 01 704 0.4− 0.6+ 1999 07 16 704 0.5+ 0.6−
1998 03 28 704 0.1+ 0.1− 1998 04 19 704 0.3+ 0.4+ 1999 07 16 704 0.4+ 0.1−
1998 03 28 704 0.3− 0.2− 1998 04 19 704 0.2+ 0.4− 1999 07 16 704 0.6+ 0.2+
1998 03 28 704 1.2− 0.6− 1998 04 19 704 0.9+ 1.5+ 1999 07 16 704 0.8+ 0.4−

1998 FJ61 = 1999 NL14

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 210.11164 (2000.0) P Q
n 0.26649257 ω 107.34552 −0.05245900 −0.99859478
a 2.3915491 Ω 345.65529 +0.90431209 −0.04430975
e 0.1714459 i 1.73885 +0.42363628 −0.02907080
P 3.70 H 14.5 G 0.15 U 3
Residuals in seconds of arc
1996 09 13 566 0.0 0.6+ 1998 03 28 704 0.2− 1.1− 1998 04 19 704 0.0 0.0
1996 09 13 566 0.8− 0.3+ 1998 03 29 704 0.0 0.2− 1998 04 19 704 0.4− 0.9−
1996 09 13 566 0.1+ 0.5+ 1998 03 29 704 1.4− 0.2+ 1998 04 20 688 0.3− 0.1−
1998 03 20 704 0.5+ 0.4− 1998 03 29 704 0.3− 0.0 1998 04 20 688 0.1+ 0.3+
1998 03 20 704 0.8+ 0.6− 1998 03 29 704 0.2+ 0.5+ 1998 04 20 688 0.1− 0.2+
1998 03 20 704 0.2+ 0.4+ 1998 03 29 704 0.2+ 0.3+ 1999 06 15 704 0.2+ 0.5−
1998 03 20 704 0.1+ 0.2+ 1998 04 01 704 0.4− 0.3− 1999 06 15 704 0.7− 0.1−
1998 03 20 704 0.8− 0.1− 1998 04 01 704 0.1− 0.9+ 1999 06 15 704 0.4− 0.9−
1998 03 22 704 0.3+ 0.0 1998 04 01 704 0.5− 1.0+ 1999 06 15 704 0.3− 1.4−
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1998 03 22 704 0.4+ 0.2− 1998 04 01 704 0.5− 1.5+ 1999 07 14 704 0.1+ 0.7+
1998 03 22 704 0.2+ 0.0 1998 04 01 704 0.1+ 1.3+ 1999 07 14 704 0.7− 1.5+
1998 03 22 704 0.4+ 0.3+ 1998 04 04 699 0.2+ 0.7− 1999 07 14 704 0.6+ 0.2−
1998 03 22 704 0.3− 0.3+ 1998 04 04 699 0.2− 0.2− 1999 07 14 704 0.1− 0.4+
1998 03 28 704 0.0 0.0 1998 04 04 699 0.0 0.3+ 1999 07 16 704 0.3− 0.1+
1998 03 28 704 1.3+ 0.2− 1998 04 19 704 0.2− 0.0 1999 07 16 704 0.7+ 0.2−
1998 03 28 704 0.3+ 0.7− 1998 04 19 704 0.6+ 0.3− 1999 07 16 704 0.9+ 0.2+
1998 03 28 704 0.1+ 0.3− 1998 04 19 704 0.1+ 0.1+

1998 FY62 = 1999 NT51

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 228.17155 (2000.0) P Q
n 0.24080941 ω 248.48806 +0.23877769 −0.97051022
a 2.5587062 Ω 187.91883 +0.95592219 +0.24091200
e 0.0568719 i 13.89848 +0.17087414 +0.00844519
P 4.09 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1998 02 27 566 0.2− 0.0 1998 03 28 704 0.0 0.7− 1998 04 28 691 0.0 0.4−
1998 02 27 566 0.2+ 0.1+ 1998 03 29 704 0.5+ 0.1+ 1998 04 28 691 0.0 0.3−
1998 02 27 566 0.1− 0.2+ 1998 03 29 704 0.6− 0.2− 1998 04 28 691 0.2+ 0.2−
1998 03 08 699 0.7− 0.7+ 1998 03 29 704 0.0 0.6+ 1998 04 30 699 0.0 0.8−
1998 03 08 699 0.6+ 1.3+ 1998 03 29 704 0.2− 0.4+ 1998 04 30 699 0.0 0.8−
1998 03 08 699 0.5− 0.5− 1998 03 29 704 0.5− 0.4− 1998 04 30 699 0.1+ 0.9−
1998 03 20 704 0.9+ 0.4− 1998 04 19 704 (0.5+ 5.0−) 1998 05 16 704 1.1+ 1.2+
1998 03 20 704 0.1+ 0.6+ 1998 04 19 704 2.4− 0.2− 1998 05 16 704 1.9− 1.8+
1998 03 20 704 0.4+ 0.3− 1998 04 19 704 0.3+ 0.5− 1998 05 16 704 1.2− 2.2+
1998 03 20 704 0.6+ 0.6− 1998 04 19 704 0.3+ 0.3− 1998 05 16 704 0.3− 2.8+
1998 03 20 704 0.1− 0.0 1998 04 20 704 0.2+ 0.8− 1998 05 16 704 0.5− 3.6+
1998 03 22 704 0.1− 0.5− 1998 04 20 704 0.5+ 0.5− 1999 07 12 704 0.3+ 0.0
1998 03 22 704 0.1− 0.1− 1998 04 20 704 0.4+ 0.4− 1999 07 12 704 0.3− 0.0
1998 03 22 704 0.9− 1.7+ 1998 04 20 704 0.3+ 0.6− 1999 07 12 704 0.0 0.0
1998 03 22 704 0.1+ 0.6+ 1998 04 20 704 0.0 0.8− 1999 07 12 704 0.8+ 0.1+
1998 03 22 704 0.2− 0.2+ 1998 04 22 704 0.3+ 0.1− 1999 07 12 704 0.1− 0.6+
1998 03 25 699 0.1− 0.2− 1998 04 22 704 0.2− 0.6+ 1999 07 22 704 0.1+ 1.0−
1998 03 25 699 0.6+ 0.1− 1998 04 22 704 1.1+ 0.3− 1999 07 22 704 0.4− 0.1−
1998 03 25 699 0.4+ 0.3− 1998 04 22 704 0.7+ 1.1− 1999 07 22 704 0.4+ 0.1−
1998 03 28 704 0.1+ 0.4− 1998 04 22 704 0.7− 0.7− 1999 07 22 704 0.6− 0.4+
1998 03 28 704 0.5− 0.0 1998 04 28 699 0.6+ 0.4− 1999 07 22 704 0.1− 0.5−
1998 03 28 704 0.4+ 0.4− 1998 04 28 699 0.1+ 0.3−
1998 03 28 704 0.4− 0.6− 1998 04 28 699 0.7+ 1.2−

1998 FB63 = 1999 JE100

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 215.99398 (2000.0) P Q
n 0.19633526 ω 225.58919 +0.59550954 −0.80225412
a 2.9318192 Ω 188.18273 +0.79501584 +0.59602513
e 0.2207093 i 17.12624 +0.11540452 +0.03379907
P 5.02 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.3+ 0.4− 1998 03 29 704 0.5− 0.4+ 1998 04 22 704 0.3− 1.7−
1998 03 20 704 0.3+ 0.3− 1998 03 29 704 0.6− 0.9+ 1999 05 12 704 0.4+ 0.6+
1998 03 20 704 0.2− 0.1− 1998 03 29 704 0.5+ 1.3+ 1999 05 12 704 0.2+ 1.0+
1998 03 20 704 0.4+ 0.1− 1998 03 29 704 1.0− 1.0+ 1999 05 12 704 (2.4+ 1.4+)
1998 03 20 704 0.5− 0.2− 1998 03 29 704 1.0− 1.5+ 1999 05 12 704 0.7+ 0.0
1998 03 22 704 0.6+ 0.9− 1998 04 19 704 0.2+ 0.7− 1999 05 12 704 0.4+ 0.0
1998 03 22 704 0.2+ 0.2− 1998 04 19 704 0.6− 1.1− 1999 05 17 704 0.3+ 0.4+
1998 03 22 704 0.5+ 1.3− 1998 04 19 704 0.4+ 1.5+ 1999 05 17 704 0.8+ 0.5+
1998 03 22 704 1.5+ 2.0− 1998 04 19 704 0.1+ 0.0 1999 05 17 704 1.2− 1.7+
1998 03 22 704 (0.5+ 2.5−) 1998 04 20 704 0.6− 1.5− 1999 05 17 704 (1.6+ 2.5+)
1998 03 25 699 0.4+ 0.8+ 1998 04 20 704 0.1− 0.6− 1999 06 08 704 0.3− 0.5−
1998 03 25 699 0.1+ 1.3− 1998 04 20 704 0.5− 0.5+ 1999 06 08 704 0.7− 0.2−
1998 03 25 699 0.2+ 0.5− 1998 04 20 704 0.5− 0.2− 1999 06 08 704 0.4− 0.6−
1998 03 28 704 1.0− 0.8+ 1998 04 20 704 (2.4− 0.7−) 1999 06 08 704 0.9− 0.3−
1998 03 28 704 0.4+ 1.7+ 1998 04 22 704 0.3+ 0.2− 1999 06 14 704 0.7+ 0.3−

1998 03 28 704 0.3+ 0.6+ 1998 04 22 704 0.6+ 0.2+ 1999 06 14 704 0.6+ 1.0−
1998 03 28 704 0.8− 1.7+ 1998 04 22 704 1.8+ 0.4+ 1999 06 14 704 (0.5− 2.9−)
1998 03 28 704 0.1+ 0.9+ 1998 04 22 704 0.8− 1.3− 1999 06 14 704 0.3− 0.9−

1998 FU64 = 1999 NR61

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 83.46977 (2000.0) P Q
n 0.18686557 ω 18.19209 −0.91002195 +0.41403852
a 3.0300504 Ω 186.38399 −0.39978055 −0.88974482
e 0.1297812 i 10.77543 −0.10970670 −0.19216206
P 5.27 H 13.6 G 0.15 U 3
Residuals in seconds of arc
1998 03 20 704 0.1+ 0.1− 1998 04 19 704 0.6+ 1.0+ 1998 05 01 691 1.1− 0.1−
1998 03 20 704 0.4− 0.1+ 1998 04 20 704 (0.2− 3.0−) 1998 05 01 699 0.1+ 0.5+
1998 03 20 704 0.3+ 0.4+ 1998 04 20 704 0.7− 1.1+ 1998 05 01 691 1.1− 0.3−
1998 03 20 704 0.1+ 0.5− 1998 04 20 704 0.2− 0.1− 1998 05 01 691 1.0− 0.2−
1998 03 20 704 0.4− 0.2− 1998 04 20 704 0.6− 0.4+ 1998 05 03 691 0.3+ 0.4−
1998 03 22 704 0.1− 0.1+ 1998 04 20 704 0.1+ 0.3+ 1998 05 03 691 0.1− 0.1−
1998 03 22 704 0.5+ 0.3− 1998 04 22 704 0.7+ 0.3− 1998 05 03 691 0.1+ 0.4+
1998 03 22 704 0.1− 0.8+ 1998 04 22 704 0.9+ 0.0 1999 07 13 704 0.0 0.1−
1998 03 22 704 0.2+ 0.4+ 1998 04 22 704 0.6+ 0.3+ 1999 07 13 704 0.3− 0.3+
1998 03 22 704 0.4− 0.1+ 1998 04 22 704 0.2+ 0.6− 1999 07 13 704 0.2− 0.0
1998 03 22 699 1.0+ 0.4− 1998 04 22 704 0.3+ 0.4− 1999 07 13 704 0.0 0.1−
1998 03 22 699 1.7− 1.2− 1998 04 28 699 0.2+ 0.2− 1999 07 13 704 0.3+ 0.0
1998 03 22 699 0.5− 1.0− 1998 04 28 699 0.1− 0.6− 1999 07 22 704 0.0 0.0
1998 03 25 699 0.8+ 0.3+ 1998 04 28 699 0.2+ 0.1− 1999 07 22 704 0.1+ 0.1−
1998 03 25 699 0.5− 0.3+ 1998 04 30 699 0.2+ 0.1− 1999 07 22 704 0.6+ 0.3−
1998 03 25 699 0.3+ 0.2+ 1998 04 30 699 0.2+ 0.5− 1999 07 22 704 0.2+ 0.0
1998 04 19 704 0.4+ 0.0 1998 04 30 699 0.2− 0.6− 1999 07 22 704 0.6− 0.1+
1998 04 19 704 0.6+ 0.5+ 1998 05 01 699 0.1− 0.3+
1998 04 19 704 0.4+ 0.7+ 1998 05 01 699 0.3− 0.0

1998 FE65 = 1999 NF41

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 205.60008 (2000.0) P Q
n 0.28076780 ω 125.26245 −0.45870932 −0.88852339
a 2.3097830 Ω 352.02015 +0.78850704 −0.40152744
e 0.0902066 i 4.37093 +0.40968575 −0.22204030
P 3.51 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.2+ 0.7− 1998 04 01 704 0.2+ 0.3− 1998 04 22 704 0.1+ 0.0
1998 03 20 704 0.2− 0.0 1998 04 01 704 0.5+ 0.5+ 1998 04 22 704 0.6− 0.6+
1998 03 20 704 0.3+ 0.2+ 1998 04 01 704 0.5+ 0.2+ 1998 04 22 704 0.6− 0.4−
1998 03 20 704 0.6− 0.1+ 1998 04 04 699 1.7+ 1.1+ 1998 04 22 704 1.3− 0.0
1998 03 20 704 1.5− 0.2− 1998 04 04 699 0.9+ 0.1+ 1998 04 22 704 0.4− 0.7+
1998 03 22 704 0.2− 0.1+ 1998 04 04 699 0.7+ 0.0 1998 05 01 699 0.7+ 0.0
1998 03 22 704 0.2+ 0.1− 1998 04 18 704 0.3+ 0.5− 1998 05 01 699 0.1− 0.2+
1998 03 22 704 0.1− 0.3+ 1998 04 18 704 (1.8− 2.3−) 1998 05 01 699 0.1− 0.5−
1998 03 22 704 0.2+ 0.7+ 1998 04 18 704 (3.7− 0.5−) 1999 07 14 704 0.3− 0.5−
1998 03 22 704 0.3− 0.2− 1998 04 18 704 0.8− 0.6− 1999 07 14 704 0.5− 0.4−
1998 03 22 699 0.3− 0.5+ 1998 04 18 704 0.1+ 0.5+ 1999 07 14 704 0.1+ 0.4−
1998 03 22 699 0.3+ 0.1− 1998 04 19 704 0.3+ 0.3− 1999 07 14 704 0.2+ 0.0
1998 03 22 699 0.0 0.6+ 1998 04 19 704 0.5− 0.2− 1999 07 14 704 0.6+ 0.1−
1998 03 25 704 0.2− 0.1− 1998 04 19 704 0.5+ 0.2− 1999 07 16 704 0.4− 0.4+
1998 03 25 704 0.9+ 0.2− 1998 04 19 704 0.5− 0.3+ 1999 07 16 704 0.2− 1.4+
1998 03 25 704 0.6− 0.5− 1998 04 20 704 0.2+ 0.4− 1999 07 16 704 (2.3− 0.7+)
1998 03 25 704 0.5− 0.3− 1998 04 20 704 0.3+ 0.6− 1999 07 20 699 0.5+ 0.4−
1998 03 25 704 0.0 0.9− 1998 04 20 704 0.2− 0.3+ 1999 07 20 699 0.0 0.2+
1998 04 01 704 0.1+ 0.1+ 1998 04 20 704 0.1− 0.1− 1999 07 20 699 0.2− 0.1−
1998 04 01 704 0.4+ 0.4+ 1998 04 20 704 (2.4− 0.4−)

1998 FQ69 = 1999 NF53

Id. G. V. Williams, E. Bowell



M.P.C. 35326 1999 JULY 28

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 331.70452 (2000.0) P Q
n 0.26274073 ω 179.05343 +0.99965647 −0.02474637
a 2.4142623 Ω 182.41581 +0.02249942 +0.97921912
e 0.2513556 i 11.82126 +0.01344335 +0.20128968
P 3.75 H 14.1 G 0.15 U 3
Residuals in seconds of arc
1994 03 16 691 0.2− 0.5− 1998 03 25 566 0.8− 0.6+ 1998 05 16 704 1.3+ 0.6−
1994 03 16 691 0.1− 0.2− 1998 04 20 704 0.2− 0.8− 1998 05 16 704 0.8− 0.3−
1994 03 16 691 0.0 0.0 1998 04 20 704 0.2− 0.7− 1999 05 21 704 2.0+ 0.7−
1998 03 20 704 0.5− 0.5+ 1998 04 20 704 0.3− 0.5− 1999 05 21 704 0.4− 0.9−
1998 03 20 704 1.0− 1.3+ 1998 04 20 704 0.3− 0.6− 1999 05 21 704 0.0 0.4−
1998 03 20 704 0.5+ 0.1− 1998 04 22 704 0.7+ 0.6+ 1999 05 21 704 0.5+ 0.8−
1998 03 20 704 0.4+ 0.5+ 1998 04 22 704 0.8− 0.7+ 1999 05 21 704 0.1− 0.6−
1998 03 22 704 0.3+ 0.4+ 1998 04 22 704 0.9+ 0.9− 1999 06 09 699 0.5− 0.5+
1998 03 22 704 (0.9− 2.1+) 1998 04 22 704 0.1+ 0.2− 1999 06 09 699 0.2− 0.8+
1998 03 22 704 0.6− 0.4+ 1998 04 22 704 0.3− 0.7+ 1999 06 09 699 0.2− 0.8+
1998 03 22 704 0.4+ 1.7+ 1998 04 24 691 (3.9− 4.1+) 1999 07 12 704 0.0 0.5+
1998 03 22 704 1.2− 1.0− 1998 04 24 691 1.6+ 0.7− 1999 07 12 704 0.5− 0.6−
1998 03 25 704 0.0 0.3− 1998 04 24 691 0.3+ 0.2− 1999 07 12 704 0.7+ 0.0
1998 03 25 704 0.3+ 1.0+ 1998 05 03 691 0.7+ 0.7− 1999 07 12 704 1.1− 0.1−
1998 03 25 704 0.8− 1.0+ 1998 05 03 691 0.3+ 0.4− 1999 07 22 704 0.2+ 0.4+
1998 03 25 704 0.4− 0.4− 1998 05 03 691 0.7+ 0.3− 1999 07 22 704 0.6+ 0.1+
1998 03 25 704 (2.8− 1.8−) 1998 05 16 704 1.7+ 0.5+ 1999 07 22 704 0.1− 0.3+
1998 03 25 566 0.6− 0.8+ 1998 05 16 704 0.5− 1.1− 1999 07 22 704 0.2− 0.2+
1998 03 25 566 1.4− 0.8+ 1998 05 16 704 1.0+ 0.3− 1999 07 22 704 0.3− 0.3+

1998 FG72 = 1999 NF24

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 182.24038 (2000.0) P Q
n 0.22731793 ω 134.47239 −0.49143233 −0.87084192
a 2.6589709 Ω 344.95074 +0.78613990 −0.43795417
e 0.0339740 i 2.50334 +0.37480438 −0.22322744
P 4.34 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1995 07 24 691 0.3+ 0.1− 1998 03 29 704 0.4+ 0.2+ 1998 04 20 704 0.2+ 0.3−
1995 07 24 691 0.0 0.3− 1998 03 29 704 0.3+ 0.7− 1998 04 20 704 0.2− 1.0−
1995 07 24 691 0.1− 0.1+ 1998 03 29 704 0.0 0.9− 1998 04 22 704 0.0 0.6+
1998 03 20 704 (2.3− 0.8+) 1998 03 29 704 0.1− 0.6− 1998 04 22 704 0.0 0.2+
1998 03 20 704 0.6+ 0.8− 1998 03 29 704 0.3+ 0.1+ 1998 04 22 704 0.3− 0.4+
1998 03 20 704 0.6− 0.2+ 1998 04 01 704 0.6+ 0.6− 1998 04 22 704 0.3+ 0.5+
1998 03 20 704 0.5− 0.4+ 1998 04 01 704 1.6− 0.5+ 1998 04 22 704 0.3+ 1.7+
1998 03 22 704 0.8− 0.5− 1998 04 01 704 0.4− 0.1− 1999 07 14 704 0.3+ 0.4−
1998 03 22 704 0.2− 0.4+ 1998 04 01 704 0.6− 0.6− 1999 07 14 704 0.3− 0.0
1998 03 22 704 0.1+ 1.7+ 1998 04 01 704 0.9− 0.6+ 1999 07 14 704 0.1− 0.1−
1998 03 22 704 0.5+ 0.7+ 1998 04 19 704 0.9+ 0.7− 1999 07 16 704 0.6+ 0.3+
1998 03 22 704 0.2+ 0.2− 1998 04 19 704 0.3+ 1.2+ 1999 07 16 704 0.0 0.8+
1998 03 28 704 1.0+ 0.2+ 1998 04 19 704 0.8+ 0.2+ 1999 07 16 704 0.1− 0.1−
1998 03 28 704 0.4+ 0.6− 1998 04 19 704 0.5− 0.5− 1999 07 16 704 0.4− 0.2−
1998 03 28 704 0.8+ 0.0 1998 04 20 704 0.1+ 0.5− 1999 07 16 704 0.0 0.2−
1998 03 28 704 0.1+ 0.1+ 1998 04 20 704 0.2− 0.2−
1998 03 28 704 1.2− 0.5− 1998 04 20 704 0.2− 0.5−

1998 FO74

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 67.07713 (2000.0) P Q
n 0.21542355 ω 51.64782 −0.85140266 +0.52132941
a 2.7559664 Ω 159.57378 −0.51786981 −0.81806613
e 0.0801777 i 9.51617 −0.08321282 −0.24286510
P 4.58 H 14.7 G 0.15 U 4

Residuals in seconds of arc
1998 03 03 704 0.5− 0.5+ 1998 03 24 621 0.3+ 0.3− 1998 04 30 621 0.9− 0.6−
1998 03 03 809 0.4+ 0.3+ 1998 03 24 621 0.0 0.3+ 1998 04 30 621 0.7− 0.7−
1998 03 03 704 1.6+ 0.4+ 1998 03 24 621 0.4+ 0.5+ 1998 04 30 621 1.5− 0.7−
1998 03 03 809 0.2+ 0.4+ 1998 03 24 621 0.1+ 0.4+ 1998 05 14 621 0.3+ 0.5−
1998 03 03 809 0.5− 0.3+ 1998 03 25 621 0.3+ 0.3+ 1998 05 14 621 0.4+ 0.5−
1998 03 03 704 0.1+ 0.7− 1998 03 25 621 0.0 0.6+ 1998 05 14 621 0.6+ 0.3−
1998 03 03 704 (0.1+ 2.2+) 1998 03 25 621 0.3− 0.1− 1998 05 15 621 1.2+ 0.0
1998 03 03 704 1.0+ 0.5− 1998 03 25 621 0.1− 0.1− 1998 05 15 621 1.2+ 0.0
1998 03 04 809 0.6+ 1.0+ 1998 03 25 621 0.3+ 0.1+ 1998 05 15 621 1.0+ 0.5−
1998 03 04 809 0.5− 1.4+ 1998 03 25 621 0.0 0.1− 1999 07 02 621 0.4− 0.0
1998 03 04 809 0.6+ 1.8+ 1998 03 25 621 0.0 0.1− 1999 07 02 621 0.0 0.3+
1998 03 04 704 (2.1− 0.2−) 1998 03 25 621 0.0 0.2− 1999 07 02 621 0.4+ 0.3+
1998 03 04 704 1.6− 0.7+ 1998 03 31 621 0.2− 0.3− 1999 07 08 621 0.5+ 0.4+
1998 03 04 704 1.7− 0.1− 1998 03 31 621 0.2− 0.3− 1999 07 08 621 0.2+ 0.0
1998 03 04 704 (3.0− 0.3+) 1998 03 31 621 0.0 0.4− 1999 07 11 621 0.3+ 0.1−
1998 03 04 704 (2.8− 0.5+) 1998 04 22 621 0.2− 0.4+ 1999 07 11 621 0.4+ 0.2−
1998 03 20 691 0.3+ 0.9− 1998 04 22 621 0.1− 0.5+ 1999 07 19 704 0.2− 0.0
1998 03 20 691 0.3+ 0.3− 1998 04 22 621 0.3+ 0.1− 1999 07 19 704 0.6− 0.5+
1998 03 20 691 0.4+ 0.3− 1998 04 28 621 1.2− 0.9− 1999 07 19 704 0.0 0.3−
1998 03 24 621 0.2+ 0.2+ 1998 04 28 621 0.9− 0.6− 1999 07 19 704 0.5− 0.4+
1998 03 24 621 0.3− 0.1+ 1998 04 28 621 0.0 1.0−

1998 FO75 = 1989 SM11 = 1995 UJ33

Id. G. V. Williams (MPC 31762, unpublished), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 231.86160 (2000.0) P Q
n 0.17613154 ω 217.06500 +0.66524218 −0.74516047
a 3.1519402 Ω 191.49126 +0.72889741 +0.66174271
e 0.1341950 i 13.58198 +0.16174487 +0.08265875
P 5.60 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1989 09 30 809 0.6− 1.4+ 1998 03 24 704 1.1+ 1.1+ 1998 04 22 704 0.4− 0.8+
1989 09 30 809 0.2− 1.2+ 1998 03 24 704 1.0+ 0.2+ 1998 04 22 704 1.6+ 0.8−
1989 09 30 809 0.2+ 1.1+ 1998 03 24 704 0.2+ 0.5− 1998 04 22 704 0.4− 0.4+
1989 10 01 809 (6.2+ 15.1−) 1998 03 25 704 0.0 0.0 1998 04 22 704 0.1+ 0.5−
1989 10 01 809 (6.3+ 15.1−) 1998 03 25 704 0.3+ 0.2+ 1998 04 22 704 0.2− 0.6−
1989 10 01 809 (6.2+ 15.0−) 1998 03 25 704 0.5− 0.5+ 1998 05 16 704 0.1− 0.7−
1995 10 21 691 0.2− 0.1+ 1998 03 25 704 0.9+ 2.3+ 1998 05 16 704 2.1− 0.1+
1995 10 21 691 0.2+ 0.1+ 1998 03 25 704 0.3+ 0.4+ 1998 05 16 704 0.1+ 1.1−
1995 10 21 691 0.1+ 0.0 1998 03 29 704 0.1+ 0.4+ 1998 05 16 704 1.0+ 2.1−
1995 10 25 691 0.1− 0.4+ 1998 03 29 704 0.2+ 0.0 1999 06 14 704 1.1+ 0.6−
1995 10 25 691 0.1− 0.1+ 1998 03 29 704 0.0 0.2− 1999 06 14 704 0.5+ 0.4−
1995 10 25 691 0.0 0.1+ 1998 03 29 704 3.4− 0.7+ 1999 06 14 704 0.5+ 0.7−
1998 03 02 910 0.5+ 0.2+ 1998 03 29 704 0.6− 0.9+ 1999 06 14 704 0.5+ 0.8−
1998 03 02 910 0.6+ 0.3+ 1998 04 20 704 1.9+ 0.9+ 1999 06 14 704 0.4+ 0.5−
1998 03 02 910 0.7+ 0.4+ 1998 04 20 704 0.5− 1.1+ 1999 07 13 704 0.3− 0.6+
1998 03 22 704 0.4+ 0.4+ 1998 04 20 704 1.1+ 0.0 1999 07 13 704 1.0− 0.6+
1998 03 22 704 1.1+ 0.4− 1998 04 20 704 3.0− 1.1+ 1999 07 13 704 0.1+ 1.4−
1998 03 22 704 0.4+ 0.6− 1998 04 21 704 0.1− 0.2+ 1999 07 13 704 2.3− 1.0+
1998 03 22 704 0.8+ 0.4+ 1998 04 21 704 0.7− 0.1− 1999 07 21 699 1.4+ 0.3+
1998 03 22 704 0.8− 1.9+ 1998 04 21 704 0.7− 1.2+ 1999 07 21 699 0.8− 0.8+
1998 03 24 704 1.1+ 1.5− 1998 04 21 704 0.8− 1.5−
1998 03 24 704 0.5+ 0.1− 1998 04 21 704 1.1− 0.0

1998 FN76 = 1999 NZ19

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 273.17503 (2000.0) P Q
n 0.25581209 ω 272.51159 +0.75596235 −0.65013177
a 2.4576612 Ω 128.05225 +0.63256057 +0.69541860
e 0.1150529 i 5.57376 +0.16848754 +0.30613992
P 3.85 H 14.5 G 0.15 U 4



1999 JULY 28 M.P.C. 35327

Residuals in seconds of arc
1998 02 01 327 0.3+ 0.4+ 1998 04 20 704 0.6− 0.3− 1999 07 14 704 0.5+ 0.1+
1998 02 01 327 0.0 0.3− 1998 04 20 704 0.5− 0.2+ 1999 07 14 704 0.9− 0.6−
1998 02 01 327 0.1− 0.1+ 1998 04 22 704 1.5+ 1.8+ 1999 07 14 704 0.3+ 0.1+
1998 03 24 704 0.0 0.7− 1998 04 22 704 0.1+ 1.8+ 1999 07 14 704 0.2+ 0.2−
1998 03 24 704 0.6− 0.2+ 1998 04 22 704 0.0 1.9+ 1999 07 14 704 0.4− 0.4−
1998 03 24 704 0.5− 0.2− 1998 04 22 704 0.7+ 1.9+ 1999 07 16 704 0.6+ 0.6+
1998 03 24 704 0.8− 0.9− 1998 04 22 704 (5.6− 0.6+) 1999 07 16 704 0.2− 0.1+
1998 03 24 704 0.8− 1.6− 1998 04 24 704 0.4+ 0.4− 1999 07 16 704 0.1− 1.0+
1998 03 25 704 0.2+ 1.2− 1998 04 24 704 0.3− 0.5− 1999 07 16 704 0.0 0.1−
1998 03 25 704 0.1− 0.4+ 1998 04 24 704 0.2− 0.4− 1999 07 16 704 0.3+ 0.6−
1998 03 25 704 0.1+ 1.4− 1998 04 24 704 0.7+ 1.1− 1999 07 16 704 0.1− 0.4−
1998 03 25 704 1.2+ 0.6− 1998 04 24 704 1.0+ 0.7− 1999 07 16 704 0.5+ 0.2+
1998 03 25 704 (3.1− 1.1−) 1999 06 10 691 0.1− 0.7− 1999 07 16 704 0.1− 0.1−
1998 04 20 704 0.8− 0.3+ 1999 06 10 691 0.3− 0.3+ 1999 07 16 704 0.6+ 0.3−
1998 04 20 704 0.8− 1.5+ 1999 06 10 691 0.1− 0.4+ 1999 07 16 704 0.7− 0.1+

1998 FQ79 = 1999 NT32

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 332.43484 (2000.0) P Q
n 0.21247505 ω 235.47040 +0.96070657 +0.26403094
a 2.7814041 Ω 109.08931 −0.21559146 +0.90409722
e 0.1301085 i 5.19817 −0.17482338 +0.33599981
P 4.64 H 14.0 G 0.15 U 5
Residuals in seconds of arc
1993 04 17 691 0.1+ 0.2− 1998 03 25 704 1.3− 0.3+ 1998 04 22 704 0.9− 0.3−
1993 04 17 691 0.1+ 0.1− 1998 03 25 704 1.3+ 0.9+ 1998 04 22 704 1.1− 0.4−
1993 04 17 691 0.2− 0.2+ 1998 04 21 704 1.7+ 0.6− 1999 07 14 704 0.0 0.2+
1998 03 24 704 1.9+ 0.4− 1998 04 21 704 1.3− 0.6+ 1999 07 14 704 0.3+ 0.9+
1998 03 24 704 0.3− 0.8+ 1998 04 21 704 0.3− 0.1+ 1999 07 14 704 0.6− 0.4−
1998 03 24 704 0.6+ 0.3+ 1998 04 21 704 0.7− 0.3− 1999 07 16 704 0.6− 0.2+
1998 03 24 704 (4.7− 0.0 ) 1998 04 21 704 1.7+ 0.7− 1999 07 16 704 0.3+ 0.3+
1998 03 25 704 0.2− 0.9+ 1998 04 22 704 0.7+ 0.3− 1999 07 16 704 0.5+ 1.0−
1998 03 25 704 (2.4+ 1.3+) 1998 04 22 704 1.2− 0.3−
1998 03 25 704 1.0− 0.1+ 1998 04 22 704 0.6+ 0.3−

1998 FB90 = 1999 NL42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 219.56290 (2000.0) P Q
n 0.29948296 ω 16.09009 −0.11410089 −0.98846106
a 2.2125239 Ω 80.54231 +0.89999358 −0.14531089
e 0.0873854 i 5.79680 +0.42070481 +0.04277246
P 3.29 H 14.9 G 0.15 U 5
Residuals in seconds of arc
1998 03 24 704 0.3+ 0.4− 1998 04 02 809 1.6+ 1.8+ 1998 04 19 704 0.1+ 1.3−
1998 03 24 704 (0.3− 2.5−) 1998 04 02 809 1.4+ 1.2+ 1998 04 19 704 (1.8− 2.3−)
1998 03 24 704 0.7− 0.3− 1998 04 02 809 0.3+ 1.9+ 1999 07 14 704 0.2+ 0.1−
1998 03 24 704 0.6− 0.2− 1998 04 03 809 (1.7+ 3.0+) 1999 07 14 704 0.8− 0.5+
1998 03 25 704 0.6− 0.2+ 1998 04 03 809 (1.6+ 2.6+) 1999 07 14 704 0.5+ 0.6−
1998 03 25 704 0.3+ 0.3− 1998 04 03 809 (1.7+ 2.5+) 1999 07 14 704 0.3+ 0.2+
1998 03 25 704 0.2− 0.7− 1998 04 19 704 (2.3− 2.3−) 1999 07 16 704 0.1− 0.3+
1998 03 25 704 0.2+ 0.9− 1998 04 19 704 0.8− 0.5− 1999 07 16 704 0.2+ 0.0
1998 03 25 704 0.7− 0.4− 1998 04 19 704 0.7− 0.2− 1999 07 16 704 0.3− 0.3−

1998 FU101 = 1999 NX3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 330.98255 (2000.0) P Q
n 0.25925069 ω 83.24383 +0.97114181 +0.23034533
a 2.4358812 Ω 263.42542 −0.23593416 +0.88987152
e 0.1184702 i 3.56914 −0.03490927 +0.39378891
P 3.80 H 14.3 G 0.15 U 4

Residuals in seconds of arc
1994 03 18 691 0.0 0.2− 1998 04 18 704 0.7− 1.5− 1999 07 13 704 0.3+ 0.0
1994 03 18 691 0.1− 0.2+ 1998 04 18 704 1.0− 1.8− 1999 07 13 704 0.1+ 0.5−
1994 03 18 691 0.1− 0.2− 1998 04 19 704 0.6+ 1.0− 1999 07 14 704 0.7+ 0.9+
1998 03 31 704 0.6+ 1.1+ 1998 04 19 704 0.2− 0.1− 1999 07 14 704 0.2+ 0.5−
1998 03 31 704 1.4− 0.7− 1998 04 19 704 0.2+ 0.9− 1999 07 14 704 0.4+ 0.2−
1998 03 31 704 0.8+ 1.2+ 1998 04 19 704 0.9− 0.6− 1999 07 14 704 0.9+ 0.5−
1998 03 31 704 0.6− 0.2+ 1998 04 19 704 0.9− 0.0 1999 07 19 704 0.5− 0.1−
1998 04 01 704 0.0 0.8+ 1999 06 22 699 0.3− 0.5+ 1999 07 19 704 0.5− 0.0
1998 04 01 704 1.1+ 0.8+ 1999 06 22 699 1.1+ 0.7− 1999 07 19 704 0.8− 0.1+
1998 04 01 704 0.8− 1.0+ 1999 06 22 699 1.1− 0.7+ 1999 07 21 699 0.3− 0.3+
1998 04 01 704 1.1+ 1.8+ 1999 07 13 704 0.5− 0.4+ 1999 07 21 699 0.4− 0.9+
1998 04 18 704 1.7+ 0.2+ 1999 07 13 704 0.2+ 0.1+ 1999 07 21 699 0.2+ 0.9−
1998 04 18 704 0.5+ 0.5− 1999 07 13 704 0.4+ 0.3−

1998 FO104 = 1999 NH53

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 157.88189 (2000.0) P Q
n 0.26249930 ω 288.66160 −0.84407897 −0.51937319
a 2.4157424 Ω 220.34555 +0.53585973 −0.80791360
e 0.1811570 i 11.88681 +0.01962247 −0.27843688
P 3.75 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1998 03 31 704 0.6− 0.2− 1998 04 19 704 1.1+ 1.1− 1998 06 18 704 0.6− 0.2−
1998 03 31 704 0.2− 0.7+ 1998 04 19 704 0.6− 0.4− 1998 06 18 704 1.2+ 0.6+
1998 03 31 704 0.7− 0.2− 1998 04 20 704 0.1+ 0.4− 1998 06 18 704 1.3− 1.4+
1998 03 31 704 0.5− 0.3− 1998 04 20 704 0.3− 0.9+ 1998 06 18 704 0.5+ 2.2+
1998 03 31 704 0.4− 0.4− 1998 04 20 704 0.3− 0.1+ 1999 07 12 704 0.4− 0.3−
1998 04 01 704 0.1− 0.4+ 1998 04 20 704 0.0 1.9+ 1999 07 12 704 1.4+ 0.5+
1998 04 01 704 0.6+ 0.3+ 1998 04 20 704 0.2− 0.8+ 1999 07 12 704 0.1− 0.7−
1998 04 01 704 0.1− 0.1− 1998 05 02 699 0.4+ 0.3− 1999 07 12 704 0.5+ 0.7−
1998 04 01 704 1.1+ 0.1+ 1998 05 02 699 0.4+ 0.5− 1999 07 22 704 0.1− 0.2+
1998 04 01 704 1.0+ 0.6− 1998 05 02 699 0.7+ 0.3− 1999 07 22 704 1.7− 0.4+
1998 04 19 704 0.2− 1.0− 1998 05 11 566 0.4− 0.7− 1999 07 22 704 0.2− 0.1+
1998 04 19 704 0.5− 0.5− 1998 05 11 566 0.2− 0.6− 1999 07 22 704 0.1− 0.3−
1998 04 19 704 0.5+ 0.1− 1998 05 11 566 0.6− 0.5− 1999 07 22 704 1.0+ 0.1−

1998 FZ104 = 1999 NP50

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 185.80192 (2000.0) P Q
n 0.18523260 ω 203.85490 +0.03648869 −0.98851440
a 3.0478325 Ω 244.33247 +0.94105653 +0.08337120
e 0.0629872 i 9.36432 +0.33627547 −0.12604969
P 5.32 H 12.9 G 0.15 U 4
Residuals in seconds of arc
1998 03 31 704 0.1+ 0.0 1998 04 19 704 0.1− 0.8+ 1999 06 15 704 0.5− 0.4−
1998 03 31 704 0.0 0.0 1998 04 19 704 0.3+ 0.2+ 1999 06 15 704 0.6− 0.6−
1998 03 31 704 0.6− 0.8− 1998 04 19 704 0.2− 1.2+ 1999 07 14 704 0.1− 0.2+
1998 03 31 704 0.4+ 0.3− 1998 04 20 704 0.1+ 0.3− 1999 07 14 704 0.6− 0.0
1998 04 01 704 0.2+ 0.4+ 1998 04 20 704 0.5+ 0.2+ 1999 07 14 704 0.0 0.7+
1998 04 01 704 0.5− 0.1+ 1998 04 20 704 0.0 0.5+ 1999 07 14 704 0.2+ 0.1−
1998 04 01 704 0.2− 0.1− 1998 04 20 704 0.3− 0.6+ 1999 07 19 704 0.2− 0.3+
1998 04 01 704 0.4− 0.8− 1998 04 20 704 0.2− 0.5+ 1999 07 19 704 0.2+ 0.2−
1998 04 01 704 0.2+ 0.7− 1999 06 15 704 0.5− 0.9− 1999 07 19 704 0.7+ 0.4−
1998 04 19 704 0.2+ 1.2− 1999 06 15 704 0.6+ 0.1+ 1999 07 19 704 0.1+ 0.9+
1998 04 19 704 0.7+ 0.1− 1999 06 15 704 0.5+ 0.2− 1999 07 19 704 0.2+ 0.5+
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1998 FK105 = 1999 NV61

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 48.51458 (2000.0) P Q
n 0.17630007 ω 18.97166 −0.47981904 +0.86967837
a 3.1499311 Ω 222.56691 −0.82550201 −0.49224439
e 0.1679814 i 9.86563 −0.29718702 −0.03681016
P 5.59 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1998 03 31 704 0.2− 1.1− 1998 04 19 704 0.3+ 0.6+ 1998 05 03 691 1.0− 0.2+
1998 03 31 704 0.7− 0.5− 1998 04 19 704 0.2− 0.4+ 1999 07 13 704 0.1− 0.5+
1998 03 31 704 0.7− 0.5− 1998 04 20 704 0.2+ 0.2− 1999 07 13 704 0.2− 0.0
1998 03 31 704 0.5− 0.5+ 1998 04 20 704 0.7+ 0.0 1999 07 13 704 0.3+ 0.4−
1998 04 01 704 0.8+ 0.8− 1998 04 20 704 0.7+ 0.3+ 1999 07 13 704 0.2− 0.3+
1998 04 01 704 0.4+ 0.1+ 1998 04 20 704 0.8+ 0.1− 1999 07 13 704 0.4+ 0.1+
1998 04 01 704 0.2− 0.4+ 1998 04 20 704 0.5− 1.0+ 1999 07 22 704 0.3+ 0.1+
1998 04 01 704 0.8+ 0.7− 1998 05 02 699 0.2− 1.2− 1999 07 22 704 0.5− 0.2+
1998 04 01 704 0.9− 1.2+ 1998 05 02 699 0.4+ 0.6− 1999 07 22 704 0.2+ 0.0
1998 04 19 704 0.8+ 0.2− 1998 05 02 699 0.2+ 0.0 1999 07 22 704 0.1+ 0.1−
1998 04 19 704 0.0 0.3− 1998 05 03 691 0.8− 0.1+ 1999 07 22 704 0.2− 0.6−
1998 04 19 704 0.1− 1.3+ 1998 05 03 691 0.2− 0.1−

1998 FH107 = 1999 NR45

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 325.27805 (2000.0) P Q
n 0.19117404 ω 84.35275 +0.82367847 +0.55198333
a 2.9843524 Ω 242.07915 −0.56084217 +0.75917854
e 0.0873586 i 8.45239 −0.08372477 +0.34490919
P 5.16 H 13.2 G 0.15 U 4
Residuals in seconds of arc
1995 11 30 691 0.1− 0.1+ 1998 04 01 704 0.6+ 0.3− 1998 04 20 704 0.1− 0.2+
1995 11 30 691 0.0 0.2+ 1998 04 01 704 0.9− 0.4+ 1998 04 20 704 0.2− 0.5+
1995 11 30 691 0.1+ 0.3+ 1998 04 19 704 0.5− 0.8− 1999 07 13 704 0.0 0.1+
1998 03 31 704 0.8+ 0.4+ 1998 04 19 704 0.1− 0.1− 1999 07 13 704 0.0 0.4+
1998 03 31 704 0.1− 0.6− 1998 04 19 704 0.0 0.1− 1999 07 13 704 0.3− 0.3+
1998 03 31 704 0.3− 0.8+ 1998 04 19 704 0.5+ 0.6+ 1999 07 13 704 0.3− 0.4+
1998 03 31 704 0.2+ 1.0+ 1998 04 19 704 0.1+ 0.2+ 1999 07 13 704 0.5− 0.1+
1998 04 01 704 0.2− 1.3− 1998 04 20 704 0.3+ 0.7− 1999 07 19 704 0.2+ 0.5−
1998 04 01 704 0.8− 0.0 1998 04 20 704 0.7+ 0.2− 1999 07 19 704 0.3+ 0.2+
1998 04 01 704 0.1+ 0.5+ 1998 04 20 704 0.0 0.3− 1999 07 19 704 0.4+ 0.6−

1998 FU108 = 1999 NG39

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.79304 (2000.0) P Q
n 0.27731240 ω 57.08194 +0.96115608 −0.26777381
a 2.3289305 Ω 318.34083 +0.20746277 +0.86079349
e 0.1401766 i 5.77681 +0.18203898 +0.43281838
P 3.55 H 14.4 G 0.15 U 5
Residuals in seconds of arc
1998 02 27 566 0.6− 0.2− 1998 04 01 704 1.0+ 0.4− 1998 04 20 704 0.1− 0.0
1998 02 27 566 0.0 0.1− 1998 04 01 704 0.0 0.1+ 1999 07 14 704 0.2+ 0.1−
1998 02 27 566 0.0 0.2− 1998 04 19 704 0.3− 0.2− 1999 07 14 704 0.0 0.0
1998 03 31 704 0.1+ 0.3− 1998 04 19 704 0.8− 1.1− 1999 07 14 704 0.1+ 0.1+
1998 03 31 704 0.4− 0.2+ 1998 04 19 704 0.4− 0.7+ 1999 07 14 704 0.1+ 0.1−
1998 03 31 704 0.4+ 2.4+ 1998 04 19 704 1.3+ 0.8+ 1999 07 14 704 0.0 0.4+
1998 03 31 704 0.4− 0.6+ 1998 04 19 704 1.0− 1.2+ 1999 07 16 704 0.2− 0.1−
1998 04 01 704 0.4+ 0.7− 1998 04 20 704 0.4+ 1.2− 1999 07 16 704 0.2− 0.1−
1998 04 01 704 0.6+ 0.4− 1998 04 20 704 0.0 0.3− 1999 07 16 704 0.1− 0.1−
1998 04 01 704 0.5+ 0.1+ 1998 04 20 704 0.8− 1.0−

1998 FH109 = 1988 JP2 = 1999 NP57

Id. G. V. Williams, N. E. Sansaturio

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 321.00630 (2000.0) P Q
n 0.18011246 ω 118.02313 +0.83627688 +0.53327332
a 3.1053237 Ω 210.27023 −0.54827787 +0.81571587
e 0.1007978 i 14.65333 +0.00568825 +0.22411421
P 5.47 H 12.6 G 0.15 U 4
Residuals in seconds of arc
1988 05 14 675 0.7− 1.6− 1998 04 18 704 0.7− 0.4− 1998 04 22 704 0.3+ 0.5+
1988 05 14 675 1.0+ 0.4− 1998 04 19 704 0.3+ 0.4− 1999 06 14 704 0.2+ 0.1+
1998 03 31 704 1.8− 0.7− 1998 04 19 704 0.2+ 0.1+ 1999 06 14 704 0.1+ 0.3−
1998 03 31 704 1.4+ 0.7− 1998 04 19 704 0.4− 0.1+ 1999 06 14 704 0.1− 0.2+
1998 03 31 704 0.4− 0.8− 1998 04 19 704 1.1+ 0.6− 1999 06 14 704 0.3+ 0.8+
1998 03 31 704 0.4+ 0.1+ 1998 04 19 704 0.1+ 0.4− 1999 06 14 704 0.3+ 0.7+
1998 03 31 704 0.7− 0.3− 1998 04 20 704 0.2+ 0.8+ 1999 07 13 704 0.1+ 0.2−
1998 04 01 704 0.1− 1.1− 1998 04 20 704 0.0 0.9+ 1999 07 13 704 0.4− 0.2−
1998 04 01 704 0.5− 0.4− 1998 04 20 704 0.1+ 0.3+ 1999 07 13 704 0.2+ 0.0
1998 04 01 704 1.3− 0.1+ 1998 04 20 704 0.2+ 0.3+ 1999 07 13 704 0.4+ 0.6+
1998 04 01 704 0.8− 0.2+ 1998 04 20 704 0.2+ 0.5− 1999 07 13 704 0.0 0.8−
1998 04 01 704 0.9− 0.6+ 1998 04 22 704 0.2+ 0.1− 1999 07 22 704 0.4− 0.0
1998 04 18 704 0.3+ 0.1+ 1998 04 22 704 0.8+ 0.9+ 1999 07 22 704 0.5− 0.3+
1998 04 18 704 0.7+ 0.7+ 1998 04 22 704 0.5+ 1.1+ 1999 07 22 704 0.8− 0.3+
1998 04 18 704 0.1+ 0.1+ 1998 04 22 704 0.5+ 0.2− 1999 07 22 704 0.2+ 0.1+

1998 FO109 = 1999 NS27

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 293.52347 (2000.0) P Q
n 0.26856740 ω 79.22269 +0.88478799 −0.45900002
a 2.3792159 Ω 308.05026 +0.37760060 +0.80733874
e 0.1377038 i 5.86235 +0.27307142 +0.37084113
P 3.67 H 14.6 G 0.15 U 5
Residuals in seconds of arc
1998 03 31 704 1.5+ 0.2− 1998 04 19 704 0.3− 1.3+ 1999 07 14 704 0.0 0.5−
1998 03 31 704 1.2− 0.6+ 1998 04 19 704 1.1+ 0.1− 1999 07 16 704 0.4+ 0.1−
1998 03 31 704 0.8+ 0.9− 1998 04 19 704 0.2+ 1.3+ 1999 07 16 704 0.1+ 0.1+
1998 03 31 704 (1.4+ 3.0+) 1998 04 20 704 (2.8+ 2.2−) 1999 07 16 704 0.1− 0.5−
1998 04 01 704 0.1− 0.7+ 1998 04 20 704 1.2− 0.2+ 1999 07 16 704 0.4+ 0.2−
1998 04 01 704 0.3− 0.7− 1998 04 20 704 1.3+ 2.0− 1999 07 16 704 0.5− 0.3−
1998 04 01 704 0.5− 1.1+ 1998 04 20 704 0.6+ 0.1+ 1999 07 20 699 0.2+ 0.3+
1998 04 01 704 0.9+ 0.4+ 1999 07 14 704 0.3+ 0.1+ 1999 07 20 699 1.6− 0.5+
1998 04 01 704 1.3− 0.3− 1999 07 14 704 0.9+ 0.3− 1999 07 20 699 0.4− 0.2−
1998 04 19 704 0.6− 1.0− 1999 07 14 704 0.1+ 0.5+
1998 04 19 704 0.7− 0.5− 1999 07 14 704 0.2+ 0.5+

1998 FE112 = 1999 NC52

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 263.41071 (2000.0) P Q
n 0.24006559 ω 177.12600 +0.67314965 −0.71607018
a 2.5639887 Ω 230.47614 +0.67361878 +0.69679668
e 0.0508128 i 13.85371 +0.30513488 +0.04144744
P 4.11 H 12.8 G 0.15 U 4
Residuals in seconds of arc
1998 03 22 699 0.2− 0.2+ 1998 05 01 566 0.4− 0.6− 1999 05 20 704 1.0+ 0.4−
1998 03 22 699 0.2− 0.2− 1998 05 01 566 0.3− 0.3− 1999 05 20 704 1.5− 1.0−
1998 03 22 699 0.5+ 0.4− 1998 05 01 566 0.6− 0.5− 1999 05 20 704 0.0 1.0−
1998 03 26 566 0.1+ 0.0 1998 05 02 566 0.1+ 0.1+ 1999 05 20 704 0.1− 1.3+
1998 03 26 566 0.1+ 0.0 1998 05 02 566 0.1− 0.2+ 1999 07 12 704 0.1+ 0.2−
1998 03 26 566 0.2− 0.0 1998 05 02 566 0.4− 0.3+ 1999 07 12 704 0.2+ 0.2−
1998 03 31 704 0.1− 0.4− 1998 05 16 704 0.1− 0.2− 1999 07 12 704 0.2+ 0.2+
1998 03 31 704 0.3− 0.4− 1998 05 16 704 0.5+ 0.1− 1999 07 12 704 0.6+ 0.4+
1998 03 31 704 0.7+ 0.8+ 1998 05 16 704 0.4− 0.9+ 1999 07 12 704 0.5+ 0.4+
1998 03 31 704 0.5− 0.2+ 1998 05 16 704 0.6+ 0.2− 1999 07 22 704 0.0 0.1+
1998 03 31 704 (0.1+ 2.3+) 1998 05 16 704 0.4− 0.9+ 1999 07 22 704 0.1− 0.2−
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1998 04 01 704 0.5− 0.5− 1998 06 18 704 0.5+ 0.9− 1999 07 22 704 0.2− 0.0
1998 04 01 704 0.8− 0.3− 1998 06 18 704 (1.2− 2.3−) 1999 07 22 704 0.0 0.1−
1998 04 01 704 0.7+ 1.2− 1998 06 18 704 1.6+ 0.8+ 1999 07 22 704 0.1− 0.0
1998 04 01 704 0.9+ 1.2+ 1998 06 18 704 0.3− 0.5−
1998 04 01 704 0.1− 1.2+ 1999 05 20 704 1.2− 0.2+

1998 FM113 = 1999 NN6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 217.03750 (2000.0) P Q
n 0.26898330 ω 175.52004 −0.16645018 −0.98091610
a 2.3767628 Ω 284.03777 +0.90143426 −0.11007103
e 0.0917536 i 5.94547 +0.39963809 −0.16027467
P 3.66 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1996 10 29 327 0.4− 0.4+ 1998 04 01 704 0.0 0.5+ 1998 04 20 704 0.1− 0.5+
1996 10 29 327 0.0 0.6− 1998 04 18 704 0.1− 0.6+ 1998 04 20 704 1.2− 1.0+
1996 10 29 327 0.5+ 0.2− 1998 04 18 704 0.3− 0.2+ 1999 07 13 704 0.2+ 0.2−
1998 03 31 704 (2.5− 2.8−) 1998 04 18 704 (0.9− 2.2−) 1999 07 13 704 0.2+ 0.2+
1998 03 31 704 1.7+ 1.2− 1998 04 18 704 0.2+ 0.7− 1999 07 13 704 0.1− 0.0
1998 03 31 704 1.0− 0.5− 1998 04 19 704 0.2+ 0.4+ 1999 07 13 704 0.1− 0.2−
1998 03 31 704 (1.5+ 3.9+) 1998 04 19 704 0.1− 0.4+ 1999 07 13 704 0.2+ 0.2−
1998 03 31 704 0.0 0.1− 1998 04 19 704 0.1− 0.6+ 1999 07 16 704 0.1− 0.7+
1998 04 01 704 0.7+ 1.0− 1998 04 19 704 0.9− 0.1− 1999 07 16 704 0.1− 0.4−
1998 04 01 704 0.3+ 0.5+ 1998 04 19 704 0.1+ 0.5− 1999 07 16 704 0.0 0.5−
1998 04 01 704 0.7+ 0.5− 1998 04 20 704 0.5+ 1.0− 1999 07 16 704 0.1− 0.3+
1998 04 01 704 0.4− 0.2− 1998 04 20 704 0.6− 0.6+

1998 FE114 = 1999 NC12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 243.78584 (2000.0) P Q
n 0.28767221 ω 144.13063 +0.15076366 −0.98468075
a 2.2726755 Ω 297.05148 +0.88252649 +0.17399095
e 0.1301219 i 5.64493 +0.44544059 −0.01144384
P 3.43 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1998 03 22 699 0.7− 0.0 1998 04 18 704 0.5+ 0.1− 1998 04 20 704 1.5− 1.0+
1998 03 22 699 0.3− 0.6+ 1998 04 18 704 0.7− 0.0 1998 04 20 704 0.1− 0.0
1998 03 22 699 0.5+ 0.1− 1998 04 19 704 0.2+ 0.2+ 1999 07 13 704 0.6− 0.4+
1998 03 31 704 1.1− 0.1+ 1998 04 19 704 0.6+ 0.6+ 1999 07 13 704 1.2+ 0.1+
1998 03 31 704 0.4− 0.0 1998 04 19 704 1.4+ 0.4− 1999 07 13 704 0.2− 0.0
1998 03 31 704 1.1+ 0.5+ 1998 04 19 704 0.2+ 0.4− 1999 07 13 704 1.1+ 0.1+
1998 03 31 704 (2.3− 1.6−) 1998 04 20 704 0.2+ 0.1− 1999 07 16 704 0.1+ 0.5−
1998 04 01 704 0.1− 0.5− 1998 04 20 704 0.3+ 0.5− 1999 07 16 704 0.4+ 0.2+
1998 04 01 704 0.4+ 0.5+ 1998 04 20 704 0.1− 0.7− 1999 07 16 704 0.3− 0.2−
1998 04 01 704 0.7+ 1.0− 1998 04 20 704 0.4+ 0.6+ 1999 07 20 699 1.7− 0.1+
1998 04 01 704 0.1+ 0.8+ 1998 04 20 704 0.2− 0.6− 1999 07 20 699 0.0 1.1+
1998 04 01 704 0.3+ 0.0 1998 04 20 704 0.3− 0.3− 1999 07 20 699 0.1− 1.2−
1998 04 18 704 0.5+ 0.2+ 1998 04 20 704 1.4− 0.4−
1998 04 18 704 1.0+ 0.0 1998 04 20 704 1.6− 0.1−

1998 FB116 = 1999 KL15

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.01686 (2000.0) P Q
n 0.23534633 ω 123.94006 +0.97532844 −0.09552523
a 2.5981512 Ω 242.27032 +0.03412173 +0.95593000
e 0.1917215 i 12.99369 +0.21810578 +0.27761981
P 4.19 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1998 03 31 704 0.1− 0.6+ 1998 04 29 566 0.2− 0.1− 1999 07 12 704 0.2− 0.2+
1998 03 31 704 0.4+ 0.1− 1999 05 20 704 1.0− 0.2− 1999 07 12 704 0.2+ 0.2−
1998 03 31 704 0.9+ 0.8− 1999 05 20 704 0.8+ 0.0 1999 07 12 704 0.5+ 0.5−
1998 03 31 704 0.1+ 0.5− 1999 05 20 704 0.8+ 2.1+ 1999 07 12 704 0.0 0.3−

1998 04 01 704 0.2− 0.3− 1999 05 20 704 0.5+ 0.1− 1999 07 12 704 0.3− 0.5−
1998 04 01 704 0.9− 1.1+ 1999 05 20 704 0.9+ 1.4− 1999 07 22 704 0.3− 0.3+
1998 04 01 704 1.0− 0.2+ 1999 05 21 704 0.6− 0.9− 1999 07 22 704 0.1− 0.3+
1998 04 01 704 0.1+ 0.7− 1999 05 21 704 0.7− 0.3− 1999 07 22 704 0.1− 0.0
1998 04 29 566 1.4+ 0.3+ 1999 05 21 704 1.1− 1.0+ 1999 07 22 704 0.2+ 0.5+
1998 04 29 566 0.4− 0.3+ 1999 05 21 704 0.6+ 0.2− 1999 07 22 704 0.1− 0.2+

1998 FN116 = 1999 OR
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 334.44978 (2000.0) P Q
n 0.26775354 ω 125.54935 +0.99535155 +0.06822255
a 2.3840347 Ω 230.63872 −0.08761720 +0.93447574
e 0.1422593 i 5.04406 +0.03998156 +0.34942921
P 3.68 H 14.3 G 0.15 U 5
Residuals in seconds of arc
1998 03 28 704 (1.8− 2.4−) 1998 03 31 704 1.7− 0.4+ 1998 04 20 704 0.2+ 0.5+
1998 03 28 704 1.6− 0.4− 1998 04 01 704 0.2+ 0.2+ 1998 04 22 704 0.2− 0.8−
1998 03 28 704 1.7− 1.3− 1998 04 01 704 1.9− 1.1+ 1998 04 22 704 0.2+ 0.4+
1998 03 28 704 0.2− 0.6+ 1998 04 01 704 1.2+ 1.1+ 1998 04 22 704 0.1− 0.5+
1998 03 28 704 1.8+ 0.5+ 1998 04 01 704 0.2+ 0.5− 1998 04 22 704 0.0 0.4+
1998 03 29 704 0.3− 0.0 1998 04 01 704 1.6+ 1.1− 1998 04 22 704 0.2+ 0.3+
1998 03 29 704 0.3− 0.3+ 1998 04 19 704 0.5+ 0.2− 1999 07 16 120 0.1+ 0.3+
1998 03 29 704 0.3+ 0.3+ 1998 04 19 704 0.2− 0.5+ 1999 07 17 120 0.2− 0.3+
1998 03 29 704 0.6+ 0.0 1998 04 19 704 0.3+ 0.8+ 1999 07 18 120 0.4+ 0.0
1998 03 29 704 0.0 0.9+ 1998 04 19 704 0.3+ 0.4+ 1999 07 18 120 0.6− 0.3+
1998 03 31 704 1.5+ 0.1+ 1998 04 20 704 0.5− 1.7− 1999 07 19 120 0.0 0.7−
1998 03 31 704 0.4+ 1.2− 1998 04 20 704 0.7− 0.9− 1999 07 23 704 0.1+ 0.2+
1998 03 31 704 0.5+ 0.4+ 1998 04 20 704 0.0 0.1− 1999 07 23 704 0.2+ 0.2−
1998 03 31 704 0.2− 1.5− 1998 04 20 704 0.2− 0.0 1999 07 23 704 0.1− 0.1−

1998 FW116 = 1999 NG47

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 330.32206 (2000.0) P Q
n 0.19065778 ω 99.11835 +0.89925546 +0.41238652
a 2.9897373 Ω 236.65466 −0.43742041 +0.84645583
e 0.1124209 i 10.05609 −0.00173318 +0.33682321
P 5.17 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1995 12 28 691 0.0 0.4+ 1998 04 01 704 (2.6− 0.5+) 1999 07 13 704 0.2+ 0.0
1995 12 28 691 0.0 0.3+ 1998 04 25 699 0.4+ 0.9+ 1999 07 13 704 0.0 0.5−
1995 12 28 691 0.1− 0.3+ 1998 04 25 699 0.4+ 0.2+ 1999 07 13 704 0.5+ 0.0
1998 03 25 704 0.1+ 0.5+ 1998 04 25 699 0.2+ 0.2+ 1999 07 13 704 0.0 0.9−
1998 03 25 704 0.1+ 0.9+ 1998 04 30 699 0.7+ 0.0 1999 07 13 704 0.0 0.4−
1998 03 25 704 0.4− 0.3− 1998 04 30 699 0.1− 0.5− 1999 07 19 704 0.1+ 0.6+
1998 03 25 704 (6.1− 0.7+) 1998 04 30 699 0.8+ 0.2− 1999 07 19 704 0.9− 0.0
1998 03 31 704 1.6+ 0.9+ 1998 05 16 704 0.4− 0.0 1999 07 19 704 0.3+ 0.4+
1998 03 31 704 1.3− 0.6+ 1998 05 16 704 (2.6− 0.6−) 1999 07 19 704 0.5− 0.3+
1998 03 31 704 0.4− 0.4− 1998 05 16 704 0.9− 0.1+ 1999 07 22 704 0.3+ 0.6+
1998 03 31 704 0.8− 0.9− 1998 05 16 704 (4.8− 1.2−) 1999 07 22 704 0.2+ 0.2−
1998 03 31 704 1.2− 0.6− 1999 06 14 704 0.3− 0.3− 1999 07 22 704 0.2+ 0.5+
1998 04 01 704 0.6− 0.7+ 1999 06 14 704 0.0 0.1+ 1999 07 22 704 0.3+ 0.2+
1998 04 01 704 0.9+ 0.6− 1999 06 14 704 0.0 0.5− 1999 07 22 704 0.0 0.1−
1998 04 01 704 0.0 0.1− 1999 06 14 704 0.5− 0.1−
1998 04 01 704 0.8+ 0.7− 1999 06 14 704 0.2− 1.0+

1998 FG117 = 1999 NB56

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 0.54726 (2000.0) P Q
n 0.23021132 ω 114.25612 +0.81586466 +0.56727500
a 2.6366446 Ω 211.53012 −0.57704600 +0.78626721
e 0.1874799 i 12.37687 −0.03718560 +0.24491417
P 4.28 H 13.8 G 0.15 U 3
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Residuals in seconds of arc
1994 04 15 691 0.0 0.5+ 1998 03 31 704 0.4+ 1.5+ 1998 04 22 704 0.1+ 0.1−
1994 04 15 691 0.2+ 0.2+ 1998 03 31 704 0.1− 0.6− 1998 04 22 704 0.0 0.0
1994 04 15 691 0.1− 0.8+ 1998 03 31 704 0.1− 0.5− 1998 04 22 704 0.1− 1.5+
1998 03 24 699 0.0 0.4− 1998 03 31 704 0.2− 0.1− 1998 04 22 704 1.0+ 1.5+
1998 03 24 699 0.7+ 0.1+ 1998 04 01 704 0.4− 1.5+ 1998 05 16 704 0.1− 0.3−
1998 03 24 699 1.0− 0.5− 1998 04 01 704 0.0 0.2+ 1998 05 16 704 0.5− 0.6−
1998 03 25 704 0.5− 0.3+ 1998 04 01 704 0.3− 0.1− 1998 05 16 704 (3.0+ 0.8−)
1998 03 25 704 0.3+ 0.1− 1998 04 01 704 0.7+ 0.2+ 1998 05 16 704 0.3+ 0.4−
1998 03 25 704 0.9+ 0.0 1998 04 01 704 0.8− 0.9− 1999 05 20 704 0.6+ 1.1−
1998 03 25 704 0.8+ 0.7− 1998 04 18 704 1.0+ 0.2+ 1999 05 20 704 1.1− 0.9+
1998 03 25 704 0.6− 0.9− 1998 04 18 704 0.1− 1.0− 1999 05 20 704 0.2− 1.7−
1998 03 25 566 1.1− 0.6− 1998 04 18 704 0.3− 0.6+ 1999 05 20 704 1.1+ 0.2+
1998 03 25 566 1.1− 0.8− 1998 04 18 704 0.2− 0.1− 1999 05 20 704 (4.4− 0.7+)
1998 03 25 566 0.9− 0.4− 1998 04 19 704 0.2+ 0.2+ 1999 07 12 704 0.3− 1.2−
1998 03 28 704 0.2+ 1.7− 1998 04 19 704 1.8+ 0.4+ 1999 07 12 704 0.2− 0.2−
1998 03 28 704 1.8− 0.6− 1998 04 19 704 0.1+ 0.3+ 1999 07 12 704 0.1+ 0.5−
1998 03 28 704 0.6− 0.4+ 1998 04 19 704 0.7− 0.8− 1999 07 12 704 0.0 0.4−
1998 03 28 704 0.2+ 1.0+ 1998 04 20 704 0.7+ 0.8+ 1999 07 12 704 0.4− 1.3+
1998 03 28 704 1.2− 0.3− 1998 04 20 704 0.9+ 0.0 1999 07 22 704 0.2+ 0.2−
1998 03 29 704 0.5− 0.0 1998 04 20 704 0.1− 1.1− 1999 07 22 704 0.1+ 0.3+
1998 03 29 704 0.0 0.0 1998 04 20 704 0.5+ 0.1− 1999 07 22 704 0.8+ 0.8+
1998 03 29 704 0.7+ 0.6+ 1998 04 20 704 1.0+ 0.5− 1999 07 22 704 0.2+ 0.3+
1998 03 29 704 0.6− 0.8+ 1998 04 22 704 1.2+ 0.5+ 1999 07 22 704 0.4− 0.3+

1998 FN121 = 1999 NC44

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 206.50417 (2000.0) P Q
n 0.21426770 ω 260.33722 +0.28378049 −0.95869599
a 2.7658688 Ω 173.08553 +0.93050119 +0.27047443
e 0.1444644 i 9.20207 +0.23159485 +0.08800901
P 4.60 H 13.8 G 0.15 U 2
Residuals in seconds of arc
1994 06 07 691 (4.5+ 0.5+) 1998 03 28 704 0.3− 0.5− 1998 04 22 704 0.8+ 1.8+
1994 06 07 691 0.4− 0.2− 1998 03 28 704 0.0 1.3− 1998 04 22 704 (1.5+ 3.0+)
1994 06 07 691 0.3+ 0.4+ 1998 03 28 704 0.9+ 0.9− 1998 04 22 704 (0.6− 2.2+)
1995 07 04 691 0.4+ 0.1− 1998 03 28 704 0.0 1.7− 1999 06 14 704 0.5− 0.4−
1995 07 04 691 0.0 0.5− 1998 03 29 704 0.1+ 0.1− 1999 06 14 704 0.2− 1.0−
1995 07 04 691 0.1− 0.8− 1998 03 29 704 0.0 0.5− 1999 06 14 704 0.3+ 0.2−
1998 03 20 704 0.0 0.7+ 1998 03 29 704 0.2+ 1.0− 1999 06 14 704 (0.7+ 2.4−)
1998 03 20 704 0.5+ 0.8+ 1998 03 29 704 0.1+ 0.5− 1999 06 14 704 1.2+ 0.3−
1998 03 20 704 1.1+ 0.4+ 1998 03 29 704 1.6− 1.1− 1999 07 13 704 0.1+ 0.1−
1998 03 20 704 0.7+ 0.4− 1998 04 04 691 0.5− 0.3− 1999 07 13 704 0.2− 0.5+
1998 03 20 704 0.3+ 1.0− 1998 04 04 691 0.3− 0.1− 1999 07 13 704 0.1+ 0.1+
1998 03 22 704 0.1− 0.6+ 1998 04 04 691 0.4− 0.2− 1999 07 13 704 0.4+ 0.5+
1998 03 22 704 0.7− 0.9− 1998 04 20 704 0.3+ 1.3+ 1999 07 13 704 0.3+ 0.7+
1998 03 22 704 0.7+ 1.2− 1998 04 20 704 0.1+ 0.9+ 1999 07 19 704 1.9− 0.9−
1998 03 26 566 0.2− 0.1+ 1998 04 20 704 0.3− 2.0+ 1999 07 19 704 0.2+ 0.4+
1998 03 26 566 0.5− 0.2+ 1998 04 20 704 0.3− 1.1+ 1999 07 19 704 0.0 0.8+
1998 03 26 566 0.7− 0.3+ 1998 04 20 704 0.5− 0.8+ 1999 07 19 704 0.1− 0.4+
1998 03 28 704 0.4+ 0.6− 1998 04 22 704 0.2+ 1.2+

1998 FP121 = 1999 NE47

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 145.51046 (2000.0) P Q
n 0.21257234 ω 325.56200 −0.84353407 −0.53706515
a 2.7805554 Ω 181.96318 +0.51218920 −0.80254879
e 0.0282460 i 5.62987 +0.16159362 −0.25976233
P 4.64 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1995 08 19 809 0.1+ 0.5+ 1998 03 28 704 0.2− 0.5+ 1998 04 22 704 0.4− 0.2+
1995 08 20 809 0.2− 0.3+ 1998 03 28 704 0.4+ 0.1− 1998 04 22 704 1.2+ 0.3+
1995 08 22 809 0.2+ 0.0 1998 03 28 704 0.4+ 0.4− 1999 06 14 704 1.0+ 0.4+
1995 09 17 809 0.4− 1.0− 1998 03 28 704 0.1+ 0.7− 1999 06 14 704 0.3+ 0.4−

1995 09 18 809 0.7+ 1.3− 1998 04 19 704 1.1+ 0.8− 1999 06 14 704 0.4+ 0.4−
1998 03 20 704 0.0 0.1− 1998 04 19 704 0.3+ 0.5− 1999 06 14 704 0.7+ 0.1−
1998 03 20 704 0.0 0.2+ 1998 04 19 704 0.4− 0.0 1999 06 14 704 0.3− 0.6+
1998 03 20 704 0.2− 0.7+ 1998 04 19 704 1.1+ 0.2+ 1999 07 13 704 0.4− 0.2−
1998 03 20 704 0.0 0.8+ 1998 04 20 704 0.6+ 0.2− 1999 07 13 704 0.3− 0.4−
1998 03 20 704 0.1− 1.6+ 1998 04 20 704 1.5+ 0.9− 1999 07 13 704 0.1− 0.2+
1998 03 22 704 0.8− 0.4+ 1998 04 20 704 0.7+ 0.6− 1999 07 13 704 0.2− 0.6+
1998 03 22 704 0.7− 1.2− 1998 04 20 704 0.1+ 1.1− 1999 07 19 704 0.1− 0.7+
1998 03 22 704 1.5− 1.4+ 1998 04 20 704 0.6− 1.1− 1999 07 19 704 0.1− 0.0
1998 03 22 704 1.3− 0.5+ 1998 04 22 704 0.5+ 1.6− 1999 07 19 704 0.9− 0.1−
1998 03 22 704 1.2− 0.3+ 1998 04 22 704 0.6+ 0.9+
1998 03 28 704 0.2− 0.2+ 1998 04 22 704 1.3− 0.3−

1998 FZ121 = 1999 NE58

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.77842 (2000.0) P Q
n 0.19058669 ω 171.15136 +0.92498626 +0.37767895
a 2.9904807 Ω 166.42745 −0.35866548 +0.90418107
e 0.0922987 i 10.29507 −0.12553680 +0.19953747
P 5.17 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1998 02 26 566 0.6− 0.0 1998 04 19 704 0.2+ 0.0 1998 04 28 566 0.4− 0.4+
1998 02 26 566 0.4− 0.0 1998 04 19 704 1.3+ 0.6+ 1998 04 28 566 0.7− 0.4+
1998 02 26 566 0.5− 0.8+ 1998 04 19 704 1.3+ 0.1− 1998 05 16 704 0.0 0.2−
1998 03 20 704 0.1− 0.3− 1998 04 19 704 0.0 0.7+ 1998 05 16 704 0.3+ 1.8−
1998 03 20 704 1.0+ 0.7− 1998 04 20 704 0.4+ 0.6− 1998 05 16 704 0.3+ 1.9+
1998 03 20 704 0.8+ 0.2− 1998 04 20 704 0.9+ 0.2− 1999 06 14 704 0.5+ 0.6+
1998 03 20 704 0.7+ 0.6− 1998 04 20 704 (2.6− 0.7+) 1999 06 14 704 0.4+ 0.8+
1998 03 20 704 0.7− 0.5− 1998 04 20 704 0.3+ 1.0− 1999 06 14 704 0.6+ 1.0+
1998 03 22 704 1.0− 0.5− 1998 04 20 704 1.4− 0.4+ 1999 06 14 704 0.2− 0.9+
1998 03 22 704 0.7− 1.0− 1998 04 22 704 0.8+ 0.2+ 1999 06 14 704 0.6+ 1.5+
1998 03 22 704 0.5− 0.3− 1998 04 22 704 0.3+ 0.7− 1999 07 13 704 0.1− 0.2−
1998 03 22 704 0.5− 0.4+ 1998 04 22 704 (0.1− 2.7−) 1999 07 13 704 0.6− 0.8−
1998 03 22 704 0.5+ 1.6+ 1998 04 22 704 (2.6− 3.0−) 1999 07 13 704 0.2− 0.0
1998 03 25 699 0.9− 0.9− 1998 04 22 704 0.5+ 1.2− 1999 07 13 704 0.3− 0.5−
1998 03 25 699 1.3− 0.2+ 1998 04 25 426 0.1+ 0.7+ 1999 07 13 704 0.2− 0.3−
1998 03 25 699 0.1+ 0.2+ 1998 04 25 426 0.5− 0.2+ 1999 07 22 704 0.0 0.6−
1998 03 28 704 0.4+ 0.3− 1998 04 25 426 0.4+ 0.5+ 1999 07 22 704 0.1+ 0.9−
1998 03 28 704 0.9+ 0.4− 1998 04 27 426 0.2+ 0.1− 1999 07 22 704 0.3− 0.7−
1998 03 28 704 0.1− 0.3+ 1998 04 27 426 0.7− 0.8+ 1999 07 22 704 0.6− 0.1−
1998 03 28 704 0.1− 0.2− 1998 04 27 426 0.5− 0.3+ 1999 07 22 704 0.1+ 0.8−
1998 03 28 704 0.1− 0.3+ 1998 04 28 566 0.4− 0.5+

1998 FA123 = 1999 NV31

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 40.31676 (2000.0) P Q
n 0.17241414 ω 134.10361 −0.27145379 +0.96114010
a 3.1970846 Ω 120.08322 −0.89878293 −0.23448616
e 0.1470864 i 3.32752 −0.34424131 −0.14569130
P 5.72 H 13.8 G 0.15 U 3
Residuals in seconds of arc
1996 12 18 327 0.2− 0.1− 1998 03 25 704 0.4− 0.4− 1998 04 22 704 0.8+ 1.5−
1996 12 18 327 0.6+ 0.7+ 1998 03 25 704 0.1+ 0.9− 1998 04 30 699 1.3+ 0.8−
1996 12 18 327 0.2+ 0.4− 1998 03 25 704 0.0 0.2− 1998 04 30 699 0.2− 0.4−
1997 01 09 691 0.3− 0.2+ 1998 03 25 704 1.2− 0.6− 1998 04 30 699 0.2+ 0.2−
1997 01 09 691 0.0 0.3+ 1998 03 29 704 0.9− 0.4− 1998 05 16 691 0.2− 0.1−
1997 01 09 691 0.2− 0.2+ 1998 03 29 704 1.5− 0.2+ 1998 05 16 691 0.1− 0.0
1998 03 20 704 0.1+ 1.3− 1998 03 29 704 0.1+ 1.1+ 1998 05 16 691 0.4− 0.0
1998 03 20 704 1.5+ 0.6+ 1998 03 29 704 0.4+ 0.9+ 1999 07 14 704 0.1− 0.9−
1998 03 20 704 0.4− 0.4− 1998 03 29 704 0.6+ 0.4− 1999 07 14 704 0.1− 0.4+
1998 03 20 704 0.9− 0.0 1998 04 20 704 0.4− 1.2− 1999 07 14 704 0.7+ 0.2−
1998 03 22 704 1.0+ 0.1+ 1998 04 20 704 0.4− 0.5− 1999 07 16 704 1.2+ 0.3+
1998 03 22 704 1.5+ 0.4+ 1998 04 20 704 0.4+ 1.7+ 1999 07 16 704 0.6− 0.4−
1998 03 22 704 1.5+ 0.7+ 1998 04 20 704 0.3− 1.1+ 1999 07 16 704 0.4− 0.1−
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1998 03 22 704 0.6+ 0.3+ 1998 04 20 704 (5.3− 0.3−) 1999 07 16 704 0.4− 0.1+
1998 03 24 699 0.8− 1.3+ 1998 04 22 704 0.2+ 0.4+ 1999 07 20 699 0.4− 0.1−
1998 03 24 699 0.7− 0.3+ 1998 04 22 704 0.4− 0.5− 1999 07 20 699 0.1+ 1.4+
1998 03 24 699 0.4− 1.2+ 1998 04 22 704 0.4− 0.2− 1999 07 20 699 0.2− 0.6+
1998 03 25 704 0.1− 0.3+ 1998 04 22 704 0.0 0.4−

1998 FK126 = 1951 XY = 1988 DG5 = 1988 JS1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 296.29881 (2000.0) P Q
n 0.30549148 ω 177.70428 +0.65026071 −0.75870259
a 2.1834168 Ω 231.73151 +0.69622474 +0.61574332
e 0.1421737 i 2.85700 +0.30402653 +0.21267471
P 3.23 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1951 12 05 711 (2.9+ 7.7+)Y 1998 03 29 704 0.7+ 0.4+ 1998 04 28 428 1.2− 0.0
1988 02 18 413 0.0 0.7+ 1998 03 29 704 0.2+ 0.1− 1998 04 28 428 0.2+ 0.2+
1988 02 18 413 0.7+ 0.8+ 1998 03 29 704 0.0 0.8− 1998 05 16 704 0.1+ 0.3+
1988 05 11 413 1.3+ 0.4− 1998 03 30 428 0.7+ 0.2− 1998 05 16 704 0.2+ 0.3+
1988 05 11 413 1.6− 0.4+ 1998 03 30 428 0.9+ 0.3− 1998 05 16 704 1.4+ 1.6+
1991 02 08 675 0.4− 1.4− 1998 04 01 704 1.0+ 0.2+ 1998 05 16 704 0.4+ 1.9−
1991 02 08 675 0.0 0.4− 1998 04 01 704 0.5+ 0.9+ 1998 05 16 704 (3.1− 0.0 )
1996 10 08 691 0.1− 0.2− 1998 04 01 704 1.8+ 1.7+ 1998 05 16 428 0.5− 0.8−
1996 10 08 691 0.2− 0.2− 1998 04 01 704 (0.3− 2.8+) 1998 05 18 428 0.7− 0.1−
1996 10 08 691 0.1− 0.1− 1998 04 04 699 0.3− 1.2− 1998 05 18 428 0.1+ 0.5−
1996 10 29 327 0.3+ 0.5+ 1998 04 04 699 0.8− 0.3+ 1998 05 25 428 0.4+ 0.4+
1996 10 29 327 0.0 0.0 1998 04 04 699 1.0+ 0.5− 1998 05 25 428 0.1− 1.0+
1998 03 23 428 0.8+ 0.2+ 1998 04 20 704 0.1+ 0.4+ 1998 05 28 699 0.7− 0.5+
1998 03 23 428 0.3+ 0.1+ 1998 04 20 704 0.8− 0.1+ 1998 05 28 699 0.5− 0.6+
1998 03 24 428 0.2− 0.2− 1998 04 20 704 0.3− 0.5− 1998 05 28 699 0.6− 0.5−
1998 03 25 704 0.5+ 0.1− 1998 04 20 704 0.2+ 0.5− 1998 06 18 428 0.6− 1.0+
1998 03 25 704 0.5+ 0.9− 1998 04 20 704 0.6− 0.4− 1998 06 18 428 1.0− 0.8+
1998 03 25 704 0.4+ 0.5− 1998 04 20 428 0.8− 0.1− 1998 07 15 428 0.4+ 1.2−
1998 03 25 699 0.6+ 0.1− 1998 04 20 428 0.8− 0.1+ 1998 07 15 428 0.7− 0.5−
1998 03 25 704 1.5+ 0.3− 1998 04 21 704 0.5− 0.4+ 1999 05 14 428 1.5+ 0.4−
1998 03 25 699 0.1+ 0.2− 1998 04 21 704 0.7− 0.4+ 1999 05 15 428 0.2+ 0.3−
1998 03 25 699 1.0− 0.2+ 1998 04 21 704 0.2+ 0.1+ 1999 05 15 428 0.6+ 0.1−
1998 03 25 704 0.4+ 1.4− 1998 04 21 704 0.2− 0.1+ 1999 06 16 428 0.0 0.0
1998 03 25 428 0.2− 0.6+ 1998 04 21 704 0.2− 0.0 1999 06 16 428 0.1+ 0.2+
1998 03 25 428 0.3+ 0.4+ 1998 04 22 704 0.8− 0.3− 1999 06 16 428 0.1− 0.1−
1998 03 25 428 0.2+ 0.2+ 1998 04 22 704 1.0− 0.2+ 1999 06 17 428 0.3− 0.2+
1998 03 29 704 0.6+ 0.5− 1998 04 22 704 0.7− 0.1+ 1999 06 20 428 0.4− 0.2+
1998 03 29 704 0.4+ 0.2− 1998 04 22 704 0.9− 0.8+ 1999 06 20 428 0.5− 0.3−

1998 FD130 = 1999 NU51

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 353.20715 (2000.0) P Q
n 0.22130783 ω 115.35144 +0.67379097 +0.73624108
a 2.7068957 Ω 197.47719 −0.73061181 +0.65106815
e 0.1587659 i 12.08698 −0.11050838 +0.18455174
P 4.45 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1995 10 21 691 0.0 0.0 1998 03 25 704 0.6− 0.6+ 1998 04 19 704 0.1− 1.7−
1995 10 21 691 0.1+ 0.1− 1998 03 25 704 0.0 0.6+ 1998 04 19 704 0.9− 1.2−
1995 10 21 691 0.0 0.2− 1998 03 25 704 1.5− 0.8+ 1999 07 12 704 0.4+ 0.1−
1998 03 22 704 1.9− 1.0− 1998 03 28 704 0.3+ 0.4− 1999 07 12 704 0.2+ 0.6+
1998 03 22 704 1.5+ 0.6− 1998 03 28 704 (0.3+ 3.1+) 1999 07 12 704 0.1+ 0.0
1998 03 22 704 (0.8+ 2.9−) 1998 03 28 704 0.7− 0.9− 1999 07 12 704 0.1+ 0.0
1998 03 22 704 (1.3− 2.6−) 1998 03 28 704 0.2− 1.0+ 1999 07 12 704 0.1+ 0.2+
1998 03 25 704 0.8− 0.3− 1998 03 29 704 0.3+ 0.7+ 1999 07 22 704 0.3− 0.4−
1998 03 25 704 0.0 0.2− 1998 03 29 704 (3.1+ 1.4+) 1999 07 22 704 0.1− 0.6−
1998 03 25 704 0.2+ 0.0 1998 03 29 704 0.1+ 0.7+ 1999 07 22 704 0.8− 0.2+
1998 03 25 704 0.2+ 0.1+ 1998 03 29 704 0.7+ 0.3+ 1999 07 22 704 0.2+ 0.1+
1998 03 25 704 0.8+ 0.2+ 1998 04 19 704 1.0+ 0.4+ 1999 07 22 704 0.2+ 0.0

1998 03 25 704 0.3+ 0.3+ 1998 04 19 704 1.3+ 1.7+
1998 03 25 704 0.3− 0.4+ 1998 04 19 704 0.4+ 1.8−

1998 GD7 = 1999 NA33

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 67.11568 (2000.0) P Q
n 0.18452864 ω 130.55184 −0.70228424 +0.66101250
a 3.0555791 Ω 92.61756 −0.70653557 −0.60169765
e 0.1454966 i 15.34231 −0.08720288 −0.44835524
P 5.34 H 13.4 G 0.15 U 3
Residuals in seconds of arc
1997 02 13 327 0.3− 0.7+ 1998 04 24 704 0.4− 0.5− 1998 05 29 704 0.4+ 0.1−
1997 02 13 327 0.7− 0.0 1998 04 24 704 0.6− 1.0− 1998 05 29 704 0.0 1.4+
1997 02 13 327 0.7+ 0.6+ 1998 04 24 704 0.4− 1.0− 1998 05 29 704 0.9+ 0.9+
1998 04 02 704 0.8+ 0.3+ 1998 04 25 566 0.6− 0.6− 1998 05 29 704 0.1+ 0.4+
1998 04 02 704 0.5+ 1.2+ 1998 04 25 566 0.3− 0.8− 1999 07 14 704 0.2− 0.0
1998 04 02 704 1.1+ 0.5+ 1998 04 25 566 0.5− 0.7− 1999 07 14 704 0.5− 0.2−
1998 04 03 704 1.2+ 0.8− 1998 05 16 704 0.9+ 1.4− 1999 07 14 704 0.1− 0.2+
1998 04 03 704 0.8− 1.6+ 1998 05 16 704 0.1+ 0.3− 1999 07 14 704 0.0 0.2+
1998 04 03 704 0.2− 1.1+ 1998 05 16 704 0.3− 0.5+ 1999 07 14 704 0.3− 0.7+
1998 04 03 704 0.7− 0.2+ 1998 05 16 704 0.2− 0.4+ 1999 07 16 704 0.2+ 0.6+
1998 04 24 704 0.3− 0.8− 1998 05 16 704 (3.0− 0.5−) 1999 07 16 704 0.6+ 0.1−
1998 04 24 704 0.5− 0.5− 1998 05 29 704 0.1+ 0.6+ 1999 07 16 704 0.3+ 0.2−

1998 GH8 = 1976 QP2 = 1999 MS
Id. G. V. Williams, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 355.85047 (2000.0) P Q
n 0.21330658 ω 234.94521 +0.79144619 +0.56055320
a 2.7741709 Ω 89.75386 −0.45073196 +0.80453074
e 0.1811587 i 14.10556 −0.41286030 +0.19624067
P 4.62 H 12.9 G 0.15 U 3
Residuals in seconds of arc
1976 08 29 808 0.0 0.3− 1998 04 24 704 0.2+ 0.2− 1998 05 29 704 (3.1+ 0.9+)
1976 08 29 808 0.1− 0.3+ 1998 04 24 704 1.0− 0.5+ 1998 05 29 704 (2.8+ 1.6−)
1998 04 02 704 0.4+ 0.7− 1998 04 24 704 0.7− 0.5+ 1998 05 29 704 1.4+ 0.1+
1998 04 02 704 0.2− 0.2+ 1998 04 24 704 1.1− 1.0+ 1999 06 21 701 0.1+ 0.8+
1998 04 02 704 0.2− 0.1+ 1998 04 24 704 0.6− 0.6+ 1999 06 21 701 0.6− 0.1−
1998 04 03 704 0.4− 0.1− 1998 04 24 566 0.5− 0.5− 1999 06 21 701 0.7+ 0.9+
1998 04 03 704 0.4− 0.1− 1998 04 24 566 0.5− 0.5− 1999 06 23 701 0.3+ 0.4+
1998 04 03 704 0.1− 0.4− 1998 04 24 566 0.4− 0.6− 1999 06 23 701 0.1− 0.3+
1998 04 03 704 0.7+ 0.3+ 1998 05 16 704 1.2+ 0.2+ 1999 07 14 704 0.2+ 0.5−
1998 04 03 704 0.5+ 0.4− 1998 05 16 704 0.1− 0.9+ 1999 07 14 704 0.0 0.3−
1998 04 23 704 0.3+ 0.5− 1998 05 16 704 1.6+ 0.2+ 1999 07 14 704 0.1− 0.4−
1998 04 23 704 0.3+ 0.5+ 1998 05 16 704 0.8+ 0.6− 1999 07 14 704 0.3− 0.5−
1998 04 23 704 0.7− 0.1− 1998 05 16 704 0.2+ 1.3− 1999 07 14 704 0.1− 0.6−
1998 04 23 704 0.1+ 0.6+ 1998 05 29 704 0.4+ 0.2+
1998 04 23 704 0.3− 0.5+ 1998 05 29 704 0.6− 0.8−

1998 GO9 = 1999 NJ27

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 346.77527 (2000.0) P Q
n 0.17604851 ω 203.29413 +0.79148087 +0.56635441
a 3.1529311 Ω 120.19862 −0.51057956 +0.81933479
e 0.1699949 i 15.41839 −0.33595617 +0.08906842
P 5.60 H 13.5 G 0.15 U 3
Residuals in seconds of arc
1998 04 02 704 0.5+ 1.1+ 1998 04 24 704 1.5− 0.6− 1999 06 09 703 0.7+ 0.4+
1998 04 02 704 0.2− 0.2+ 1998 04 24 704 1.0− 0.0 1999 06 09 703 0.4+ 0.9−
1998 04 02 704 1.2+ 1.5+ 1998 04 24 566 0.4− 0.0 1999 06 22 699 1.2− 0.7+
1998 04 03 704 1.3− 0.1− 1998 04 24 566 0.0 0.1− 1999 06 22 699 0.7− 0.3+
1998 04 03 704 0.8+ 1.1+ 1998 04 24 566 0.1− 0.2− 1999 06 22 699 0.5+ 1.3+
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1998 04 03 704 1.4+ 1.1+ 1998 05 28 704 1.0+ 0.9+ 1999 07 14 704 0.0 0.0
1998 04 03 704 0.5+ 0.5− 1998 05 28 704 0.7− 0.2− 1999 07 14 704 0.2+ 0.1−
1998 04 03 704 0.3+ 0.9+ 1998 05 28 704 2.0+ 0.2− 1999 07 14 704 0.1− 0.3+
1998 04 23 704 0.2− 0.8− 1998 05 28 704 0.1+ 1.2− 1999 07 14 704 0.0 0.6−
1998 04 23 704 0.2− 0.5− 1998 05 28 704 0.5− 0.9+ 1999 07 14 704 0.0 1.0−
1998 04 23 704 0.3− 0.2− 1999 06 09 703 0.1− 0.0 1999 07 16 704 0.2− 0.4+
1998 04 23 704 0.7− 0.4− 1999 06 09 703 0.1+ 0.1+ 1999 07 16 704 0.0 0.1−
1998 04 23 704 0.6+ 0.7− 1999 06 09 703 0.5− 0.1− 1999 07 16 704 0.4+ 0.0
1998 04 24 704 0.3− 0.2+ 1999 06 09 703 0.4+ 0.0 1999 07 16 704 0.5− 0.4+
1998 04 24 704 0.8− 1.4− 1999 06 09 703 0.8+ 0.4+ 1999 07 16 704 0.0 0.7−
1998 04 24 704 0.0 1.0− 1999 06 09 703 0.2− 0.6−

1998 HD2

Id. V. S. Casulli (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 102.59918 (2000.0) P Q
n 0.17365426 ω 334.67988 −0.98279459 +0.10437351
a 3.1818455 Ω 212.46261 −0.07940246 −0.98365088
e 0.0703164 i 16.49324 −0.16676344 −0.14675532
P 5.68 H 13.1 G 0.15 U 3
Residuals in seconds of arc
1998 04 01 704 0.4− 0.1− 1998 04 21 596 0.8− 0.0 1998 05 17 595 0.9+ 0.2−
1998 04 01 704 0.4− 0.1+ 1998 04 22 704 0.2+ 0.5− 1998 05 25 699 0.5− 0.4+
1998 04 01 704 0.3+ 0.8+ 1998 04 22 704 0.2+ 1.0− 1998 05 25 699 0.3+ 1.3−
1998 04 01 704 1.3+ 1.5+ 1998 04 22 704 1.1+ 0.7− 1998 05 25 699 0.7+ 0.5−
1998 04 01 704 0.5− 0.2− 1998 04 22 704 0.1− 0.7+ 1999 06 23 596 0.6− 0.6+
1998 04 04 699 0.6+ 0.7− 1998 04 22 704 0.4+ 1.2− 1999 06 23 596 0.1− 0.0
1998 04 04 699 0.7+ 0.4+ 1998 04 25 699 0.3+ 0.0 1999 06 23 596 1.1+ 1.1+
1998 04 04 699 0.0 0.4− 1998 04 25 699 0.3+ 0.4− 1999 06 24 596 1.4− 0.1−
1998 04 20 596 (2.6− 0.8−) 1998 04 25 699 0.3+ 0.3− 1999 06 24 596 0.7− 0.3−
1998 04 20 596 1.9− 0.7+ 1998 04 25 609 0.1− 0.0 1999 06 24 596 0.5− 0.1+
1998 04 20 596 1.5− 1.3+ 1998 04 25 609 0.1− 0.3+ 1999 07 12 704 1.3+ 0.0
1998 04 21 704 0.6+ 0.1− 1998 04 25 609 0.2+ 0.9+ 1999 07 12 704 0.5− 1.3−
1998 04 21 704 1.1+ 0.7− 1998 05 16 704 1.2− 1.9+ 1999 07 12 704 0.6+ 0.2+
1998 04 21 704 0.1+ 0.8− 1998 05 16 704 (2.1+ 2.2+) 1999 07 12 704 0.1− 0.3−
1998 04 21 704 0.8+ 1.0− 1998 05 16 704 0.8+ 0.9+ 1999 07 22 704 0.0 0.5+
1998 04 21 704 1.1+ 0.7− 1998 05 16 704 0.5− 0.5− 1999 07 22 704 0.3+ 0.2−
1998 04 21 596 1.4− 0.5+ 1998 05 16 704 1.9− 1.1+ 1999 07 22 704 0.5+ 0.3−
1998 04 21 596 1.1− 0.1+ 1998 05 17 595 0.1− 0.2− 1999 07 22 704 0.2+ 0.1−

1998 HA13 = 1991 PY31

Id. K. Lawrence
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 61.06296 (2000.0) P Q
n 0.26934858 ω 82.75505 +0.75519971 +0.65106512
a 2.3746135 Ω 236.58992 −0.63161950 +0.69173731
e 0.2976002 i 5.22899 −0.17530033 +0.31243191
P 3.66 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1991 07 09 675 0.4+ 0.0 1998 04 21 704 0.4− 0.3− 1998 05 01 704 0.0 1.1+
1991 07 09 675 0.7+ 0.3+ 1998 04 21 704 1.0− 0.8+ 1998 05 18 699 0.8+ 0.1+
1991 07 11 675 0.5− 0.8− 1998 04 25 699 0.0 0.1− 1998 05 18 699 1.1+ 0.2−
1991 07 11 675 0.6− 0.1+ 1998 04 25 699 0.0 0.2− 1998 05 18 699 0.3+ 0.1−
1991 08 15 675 1.8− 0.7− 1998 04 25 699 0.0 0.3+ 1998 05 22 704 1.1− 1.9+
1991 08 15 675 0.1− 0.1− 1998 04 29 566 0.1+ 0.0 1998 05 22 704 0.2− 0.4−
1991 08 16 675 0.8+ 0.9+ 1998 04 29 566 0.4+ 0.1− 1998 05 22 704 0.7+ 0.9+
1991 08 16 675 1.0+ 0.2+ 1998 04 29 566 0.5− 0.0 1998 05 22 704 0.2− 1.0−
1995 12 26 691 0.1− 0.0 1998 04 30 566 0.2+ 0.1− 1998 05 22 704 0.2+ 0.7−
1995 12 26 691 0.1− 0.1+ 1998 04 30 566 0.3+ 0.1− 1998 05 24 704 0.6+ 1.0−
1995 12 26 691 0.1+ 0.1+ 1998 04 30 566 0.2− 0.1+ 1998 05 24 704 0.7− 0.3−
1998 04 21 704 0.1− 0.1− 1998 05 01 704 0.1− 0.5− 1998 05 24 704 1.1+ 0.1−
1998 04 21 704 0.2+ 0.1− 1998 05 01 704 0.0 0.1+ 1998 05 24 704 0.2− 0.5+
1998 04 21 704 1.3− 0.0 1998 05 01 704 0.2− 0.1−

1998 HL14 = 1987 FG1 = 1992 BG1

Id. S. Nakano (MPC 32264, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 126.62458 (2000.0) P Q
n 0.17257401 ω 49.05210 −0.12452789 −0.94536852
a 3.1951098 Ω 50.77035 +0.75266922 −0.28785535
e 0.1051627 i 22.88879 +0.64651516 +0.15302830
P 5.71 H 12.3 G 0.15 U 2
Residuals in seconds of arc
1987 03 28 675(18.3− 0.6−) 1998 05 02 566 0.2+ 0.1+ 1999 05 15 703 0.8− 0.3+
1987 03 28 675(17.5− 0.5−) 1999 04 12 704 1.3− 0.3− 1999 05 15 703 0.5− 0.5−
1987 04 03 675 1.5− 1.7− 1999 04 12 704 0.6− 0.8+ 1999 05 15 703 0.4+ 0.7−
1987 04 03 675 0.7− 1.3− 1999 04 12 704 0.4− 1.2+ 1999 05 17 704 0.3+ 0.2+
1987 04 27 675(14.7+ 2.3−) 1999 04 12 704 0.5− 0.9+ 1999 05 17 704 1.1+ 0.2+
1987 04 27 675(17.1+ 1.5−) 1999 04 12 704 1.3− 0.7+ 1999 05 17 704 0.1− 0.6+
1992 01 30 675 0.6− 1.0− 1999 04 15 704 1.9− 0.4− 1999 05 17 704 0.2− 0.8+
1992 01 30 675 0.6+ 1.4− 1999 04 15 704 1.1− 0.2+ 1999 05 17 704 1.1− 1.2−
1992 02 01 675 0.0 0.7− 1999 04 15 704 (2.2− 3.4−) 1999 05 18 704 0.7+ 0.9−
1998 04 22 699 (3.1+ 1.9+) 1999 04 15 704 (1.3− 3.1−) 1999 05 18 704 1.7+ 1.5−
1998 04 22 699 (0.3− 3.1+) 1999 04 15 704 0.2− 0.9− 1999 05 18 704 (0.6+ 2.2−)
1998 04 22 699 (2.0− 4.1+) 1999 05 12 704 0.0 0.2− 1999 05 18 704 0.8+ 0.5−
1998 04 23 699 (2.8+ 0.6+) 1999 05 12 704 0.1+ 0.2− 1999 05 18 704 0.1+ 0.0
1998 04 23 699 0.2− 0.5+ 1999 05 12 704 0.0 0.2− 1999 05 19 704 0.1− 0.1+
1998 04 23 699 0.2− 0.4+ 1999 05 12 704 0.2+ 0.3− 1999 05 19 704 0.7− 0.5−
1998 04 26 566 0.8+ 1.1+ 1999 05 12 704 0.2+ 0.3+ 1999 05 19 704 0.1− 0.6−
1998 04 26 566 0.2+ 0.7+ 1999 05 13 704 0.2+ 0.6− 1999 05 19 704 0.5− 0.1+
1998 04 26 566 0.4+ 1.0+ 1999 05 13 704 0.2+ 0.3+ 1999 05 19 704 0.0 0.4−
1998 04 27 566 0.3+ 0.9+ 1999 05 13 704 0.0 0.4+ 1999 05 20 699 0.0 0.5−
1998 04 27 566 0.3+ 0.7+ 1999 05 13 704 0.8+ 0.9− 1999 05 20 699 0.0 0.3+
1998 04 27 566 0.5+ 0.3+ 1999 05 13 704 0.5+ 1.0− 1999 05 20 699 0.1+ 0.2+
1998 05 01 566 0.2+ 0.7+ 1999 05 14 704 1.1+ 0.6+ 1999 06 08 704 0.5+ 1.0+
1998 05 01 566 0.0 0.1+ 1999 05 14 704 0.2+ 1.1+ 1999 06 08 704 0.8+ 0.5+
1998 05 01 566 0.0 0.4+ 1999 05 14 704 1.4+ 0.1− 1999 06 08 704 0.0 0.1+
1998 05 02 566 0.2− 0.5+ 1999 05 14 704 0.6+ 0.7− 1999 06 08 704 0.1+ 0.8+
1998 05 02 566 0.3+ 0.1+ 1999 05 15 703 0.6− 0.6+ 1999 06 08 704 0.4− 0.2−

1998 HK19 = 1999 NP46

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 253.21756 (2000.0) P Q
n 0.24027744 ω 193.43247 +0.63157814 −0.76984639
a 2.5624814 Ω 217.52049 +0.72455061 +0.62825086
e 0.1525315 i 8.67861 +0.27592655 +0.11241618
P 4.10 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1998 03 20 704 0.8− 0.2+ 1998 04 01 704 0.2− 1.4+ 1998 04 22 704 1.0− 1.7−
1998 03 20 704 2.1− 1.2− 1998 04 18 704 0.2− 0.0 1998 04 22 704 0.7− 1.2−
1998 03 20 704 0.8+ 0.3+ 1998 04 18 704 0.7+ 0.3− 1998 04 22 704 1.9− 0.7−
1998 03 20 704 1.1− 0.5+ 1998 04 18 704 0.3− 0.8− 1998 04 22 704 0.9+ 0.1−
1998 03 25 704 1.5+ 0.5− 1998 04 18 704 0.9− 0.9+ 1999 07 13 704 3.0+ 1.3−
1998 03 25 704 0.4+ 0.3+ 1998 04 19 704 0.2+ 0.7− 1999 07 13 704 0.7− 0.1+
1998 03 25 704 1.3+ 1.2− 1998 04 19 704 0.8+ 0.7+ 1999 07 13 704 0.3− 0.1+
1998 03 25 704 0.3− 0.5− 1998 04 19 704 0.0 0.6+ 1999 07 13 704 0.0 0.3−
1998 03 26 566 0.3+ 0.0 1998 04 19 704 1.4+ 1.0− 1999 07 13 704 0.2+ 0.3−
1998 03 26 566 0.3− 0.4− 1998 04 20 704 1.8+ 0.8+ 1999 07 19 704 0.9− 1.0+
1998 03 26 566 0.4+ 0.2− 1998 04 20 704 0.8+ 0.7+ 1999 07 19 704 0.5− 0.2+
1998 04 01 704 0.6− 0.4− 1998 04 20 704 0.2+ 0.4+ 1999 07 19 704 0.2− 0.9+
1998 04 01 704 0.9− 1.0+ 1998 04 20 704 1.1− 0.1+ 1999 07 19 704 0.7− 0.3−
1998 04 01 704 1.0+ 1.3+ 1998 04 20 704 2.1− 0.2−
1998 04 01 704 0.1− 0.1− 1998 04 22 704 1.8+ 2.0+
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1998 HC21 = 1974 DJ2 = 1999 NA40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 259.18985 (2000.0) P Q
n 0.29504497 ω 11.78331 +0.38427858 −0.92093084
a 2.2346554 Ω 55.65014 +0.84051829 +0.31989406
e 0.1054320 i 4.51094 +0.38191487 +0.22260768
P 3.34 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1974 02 16 033 0.1− 0.4+ 1998 04 04 691 0.7+ 0.2− 1999 06 23 703 0.5− 0.5−
1998 03 20 704 0.0 0.6− 1998 04 20 704 0.4− 0.5+ 1999 06 23 703 1.3+ 0.1−
1998 03 20 704 0.7− 1.1− 1998 04 20 704 0.0 0.0 1999 06 23 703 0.1+ 0.1+
1998 03 20 704 0.2+ 0.2− 1998 04 20 704 0.8− 1.2+ 1999 06 23 703 0.1− 0.1−
1998 03 20 704 0.6+ 0.3+ 1998 04 20 704 0.3+ 0.5− 1999 07 14 704 0.3− 0.3−
1998 03 20 704 0.6− 1.5+ 1998 04 20 704 0.0 0.4+ 1999 07 14 704 0.5+ 0.5−
1998 03 22 699 (2.2− 3.9−) 1998 04 22 704 0.6+ 0.3− 1999 07 14 704 0.6+ 0.2+
1998 03 22 699 0.5+ 1.1− 1998 04 22 704 0.2+ 1.1+ 1999 07 14 704 0.8− 0.1−
1998 03 22 699 0.6+ 0.5− 1998 04 22 704 0.4− 0.3− 1999 07 16 704 0.0 0.2+
1998 04 04 691 0.5+ 0.3− 1998 04 22 704 1.1− 0.1− 1999 07 16 704 0.5− 0.3+
1998 04 04 691 0.5+ 0.2− 1998 04 22 704 0.8− 0.7+ 1999 07 16 704 0.3− 1.1+

1998 HZ26 = 1999 NJ18

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 331.63987 (2000.0) P Q
n 0.21026304 ω 271.14312 +0.87447798 +0.47791362
a 2.8008774 Ω 60.31283 −0.39833666 +0.80516257
e 0.0848908 i 5.48156 −0.27679627 +0.35115781
P 4.69 H 14.4 G 0.15 U 5
Residuals in seconds of arc
1998 03 22 704 0.4+ 1.7+ 1998 04 19 704 1.0− 1.7+ 1999 07 14 704 0.1− 0.3+
1998 03 22 704 1.0− 1.3− 1998 04 20 704 0.0 0.4− 1999 07 14 704 0.3+ 0.1+
1998 03 22 704 0.2+ 1.3− 1998 04 20 704 0.4+ 1.0+ 1999 07 14 704 0.0 0.8−
1998 03 22 704 (7.4− 1.1+) 1998 04 20 704 0.4+ 1.8− 1999 07 14 704 0.2− 0.1+
1998 03 25 704 (2.6+ 1.5+) 1998 04 20 704 1.6+ 0.6− 1999 07 14 704 0.1+ 0.3+
1998 03 25 704 0.4− 0.9+ 1998 04 21 691 0.0 0.2+ 1999 07 16 704 0.4+ 0.9−
1998 03 25 704 0.5+ 0.7+ 1998 04 21 691 0.1+ 0.3+ 1999 07 16 704 0.3+ 1.0−
1998 03 25 704 (6.5− 0.6−) 1998 04 21 691 0.2+ 0.3+ 1999 07 16 704 0.7− 0.4+
1998 04 19 704 0.9− 1.6− 1998 04 29 691 0.4− 0.1+ 1999 07 16 704 0.1+ 0.2+
1998 04 19 704 0.7+ 0.5− 1998 04 29 691 0.3− 0.1− 1999 07 16 704 0.3− 1.4+
1998 04 19 704 0.3+ 0.6+ 1998 04 29 691 0.9− 0.2+

1998 HJ32 = 1999 NZ51

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 320.56820 (2000.0) P Q
n 0.24496196 ω 159.53738 +0.99454648 −0.05019818
a 2.5297074 Ω 203.90169 +0.03122237 +0.97965224
e 0.1987908 i 13.04006 +0.09951115 +0.19432354
P 4.02 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1998 03 22 704 0.4− 0.0 1998 04 01 704 0.3− 0.4+ 1998 05 16 704 0.2− 0.0
1998 03 22 704 1.4+ 2.6+ 1998 04 01 704 1.0+ 0.6+ 1998 05 16 704 2.1+ 0.3−
1998 03 22 704 0.4− 0.8− 1998 04 01 704 0.2+ 1.2− 1998 05 16 704 1.0− 1.8−
1998 03 22 704 1.8− 1.5+ 1998 04 01 704 0.8− 0.1+ 1999 07 12 704 0.1+ 0.7+
1998 03 25 704 0.2− 0.5− 1998 04 20 704 0.8− 1.2+ 1999 07 12 704 0.4+ 0.2+
1998 03 25 704 0.5− 0.5− 1998 04 20 704 0.2− 1.1+ 1999 07 12 704 0.4+ 0.2+
1998 03 25 704 0.4+ 0.7− 1998 04 20 704 0.2− 0.1+ 1999 07 12 704 0.7+ 0.5−
1998 03 25 704 0.8+ 0.9− 1998 04 20 704 0.5+ 0.8− 1999 07 12 704 0.1+ 0.1−
1998 03 25 704 1.0+ 0.9− 1998 04 22 704 0.7− 1.2+ 1999 07 22 704 0.1− 0.1−
1998 03 29 704 0.7+ 1.3− 1998 04 22 704 0.6+ 1.0+ 1999 07 22 704 0.3− 0.1+
1998 03 29 704 0.7− 0.9+ 1998 04 22 704 0.7+ 0.7+ 1999 07 22 704 0.4− 0.0
1998 03 29 704 0.2− 2.5− 1998 04 22 704 0.4− 0.5+ 1999 07 22 704 0.3− 0.4−
1998 03 29 704 1.2+ 1.0+ 1998 04 22 704 0.1− 0.2+ 1999 07 22 704 0.6− 0.1−
1998 04 01 704 1.5− 0.4+ 1998 05 16 704 0.1+ 1.4−

1998 HO33 = 1999 OE3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 25.08449 (2000.0) P Q
n 0.27741788 ω 116.58775 +0.80811631 +0.55176779
a 2.3283401 Ω 211.22863 −0.57227646 +0.81834532
e 0.1934935 i 23.43047 +0.13945494 +0.16082054
P 3.55 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1998 04 01 704 0.3+ 0.1− 1998 04 20 704 1.4+ 0.7+ 1998 05 16 704 1.2− 0.6−
1998 04 01 704 0.3− 1.1− 1998 04 20 704 1.0− 0.5+ 1998 05 16 704 1.3− 0.2+
1998 04 01 704 0.1+ 0.3− 1998 04 22 704 0.4− 0.4+ 1999 07 22 704 1.1+ 0.2+
1998 04 01 704 0.7− 0.4− 1998 04 22 704 0.8− 0.4− 1999 07 22 704 0.4+ 0.4+
1998 04 01 704 0.8− 1.8− 1998 04 22 704 0.3− 1.1− 1999 07 22 704 0.5− 0.7−
1998 04 18 704 0.3+ 0.1+ 1998 04 22 704 1.0+ 0.5− 1999 07 22 704 0.3− 0.3−
1998 04 18 704 0.1− 0.7+ 1998 04 22 704 0.3− 0.4+ 1999 07 23 704 0.4− 0.1+
1998 04 18 704 0.6− 0.7+ 1998 04 30 699 1.5+ 0.2+ 1999 07 23 704 0.4− 0.1+
1998 04 18 704 0.2− 0.0 1998 04 30 699 0.9+ 0.2+ 1999 07 23 704 0.0 0.3+
1998 04 18 704 1.6+ 0.6− 1998 04 30 699 1.6+ 0.0 1999 07 23 704 0.1+ 0.0
1998 04 20 704 0.1+ 0.5+ 1998 05 16 704 1.5+ 1.0− 1999 07 23 704 0.0 0.1−
1998 04 20 704 1.5− 3.3+ 1998 05 16 704 0.6− 0.3−
1998 04 20 704 0.1− 0.9+ 1998 05 16 704 0.1+ 1.1−

1998 HW35 = 1999 NP16

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 226.25199 (2000.0) P Q
n 0.22488583 ω 305.97109 +0.23952371 −0.97036961
a 2.6781074 Ω 130.13888 +0.90362994 +0.21083192
e 0.0626332 i 2.38398 +0.35507932 +0.11803699
P 4.38 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1991 10 05 691 0.1+ 0.1− 1998 03 29 704 0.9− 1.3+ 1998 05 16 704 1.5+ 0.5+
1991 10 05 691 0.1+ 0.2+ 1998 03 29 704 0.8+ 0.5− 1999 06 15 704 0.7− 0.5+
1991 10 05 691 0.0 0.3+ 1998 03 29 704 0.2+ 1.6+ 1999 06 15 704 0.1− 0.2+
1995 07 24 691 0.2− 0.1− 1998 03 29 704 0.3+ 0.1− 1999 06 15 704 0.3− 0.4+
1995 07 24 691 0.2− 0.1− 1998 04 20 704 0.9− 0.4+ 1999 06 15 704 0.0 0.4−
1995 07 24 691 0.4− 0.1− 1998 04 20 704 0.4+ 0.5− 1999 06 15 704 0.6+ 1.8−
1998 03 22 704 0.2− 0.1+ 1998 04 20 704 0.8− 1.5+ 1999 07 14 704 0.4+ 0.7+
1998 03 22 704 0.2− 1.2− 1998 04 20 704 0.0 1.5+ 1999 07 14 704 0.5− 0.6−
1998 03 22 704 0.2+ 1.4− 1998 04 20 704 0.6− 1.7+ 1999 07 14 704 0.5− 0.1+
1998 03 22 704 0.4− 0.7− 1998 04 22 704 0.8− 0.0 1999 07 14 704 0.6+ 0.2−
1998 03 22 704 (4.0− 0.4+) 1998 04 22 704 0.4− 1.0− 1999 07 14 704 0.6− 0.1−
1998 03 25 704 0.2− 0.0 1998 04 22 704 1.3− 0.7− 1999 07 16 704 1.0+ 0.4−
1998 03 25 704 1.1+ 0.2− 1998 04 22 704 0.1+ 1.0+ 1999 07 16 704 0.3+ 0.2−
1998 03 25 704 0.9+ 1.2− 1998 04 22 704 0.9− 0.4− 1999 07 16 704 0.7+ 0.1+
1998 03 25 704 0.2− 1.3− 1998 05 16 704 (2.4+ 1.7−) 1999 07 16 704 0.1+ 0.1−
1998 03 25 704 (0.0 2.1−) 1998 05 16 704 1.2+ 0.6+ 1999 07 16 704 0.4− 1.1+
1998 03 29 704 0.4+ 0.8− 1998 05 16 704 0.9+ 0.2+

1998 HS37 = 1999 NF29

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 171.14210 (2000.0) P Q
n 0.21523824 ω 229.07256 −0.67188669 −0.73947759
a 2.7575481 Ω 263.19158 +0.69154167 −0.60616424
e 0.0327357 i 2.40849 +0.26521385 −0.29281018
P 4.58 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1998 03 25 699 1.4+ 1.6− 1998 04 01 704 0.4− 0.3+ 1998 04 22 704 1.1+ 0.4−
1998 03 25 699 0.5+ 0.5− 1998 04 01 704 0.4− 0.2− 1998 04 22 704 1.1+ 3.2+
1998 03 25 699 2.6− 0.5+ 1998 04 01 704 0.2− 0.2− 1998 04 22 704 0.7− 1.2−
1998 03 25 704 0.5+ 0.1+ 1998 04 20 704 0.1− 0.1− 1998 05 16 704 0.1+ 0.2+
1998 03 25 704 0.8+ 0.5+ 1998 04 20 704 0.9+ 0.9− 1998 05 16 704 0.3− 0.5−
1998 03 25 704 0.6+ 0.1+ 1998 04 20 704 0.0 0.9+ 1998 05 16 704 0.2− 0.2−
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1998 03 25 704 0.7+ 0.2− 1998 04 20 704 0.2+ 0.4− 1998 05 16 704 0.6+ 0.8−
1998 03 25 704 0.4− 0.9− 1998 04 20 704 1.2− 1.1− 1999 07 14 704 0.1− 0.1+
1998 03 29 704 0.3− 0.3+ 1998 04 21 704 0.6− 0.2− 1999 07 14 704 0.1− 0.2+
1998 03 29 704 0.7+ 0.8− 1998 04 21 704 0.7− 1.0+ 1999 07 14 704 0.7+ 0.2−
1998 03 29 704 0.4+ 0.7+ 1998 04 21 704 0.4− 0.1+ 1999 07 14 704 0.8− 0.2−
1998 03 29 704 0.4− 1.0+ 1998 04 21 704 0.0 0.2+ 1999 07 14 704 0.0 0.6+
1998 03 29 704 0.1+ 0.9+ 1998 04 21 704 0.0 0.9− 1999 07 16 704 0.0 0.1+
1998 04 01 704 0.5+ 0.9+ 1998 04 22 704 0.2− 0.1+ 1999 07 16 704 0.3+ 0.2−
1998 04 01 704 0.8− 0.8+ 1998 04 22 704 0.3− 0.7− 1999 07 16 704 0.0 0.2−

1998 HK39 = 1999 NS41

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 49.46960 (2000.0) P Q
n 0.21801938 ω 235.22290 −0.07104723 +0.99643544
a 2.7340470 Ω 30.79845 −0.88368863 −0.04172761
e 0.0703204 i 5.09635 −0.46265182 −0.07331595
P 4.52 H 13.8 G 0.15 U 3
Residuals in seconds of arc
1998 03 22 704 0.3− 0.0 1998 04 20 704 0.0 0.6+ 1998 04 25 699 0.9+ 0.8−
1998 03 22 704 0.3− 0.4+ 1998 04 20 704 0.4+ 0.5+ 1998 05 16 704 0.2− 0.3+
1998 03 22 704 0.5− 0.2+ 1998 04 20 704 0.0 0.5− 1998 05 16 704 1.0+ 0.7−
1998 03 22 704 0.2− 0.5− 1998 04 20 704 0.5− 0.0 1998 05 16 704 0.1− 0.4+
1998 03 22 704 0.2− 0.3− 1998 04 21 704 0.1− 0.0 1998 05 16 704 0.6− 0.6+
1998 03 25 704 0.3+ 0.1+ 1998 04 21 704 0.5− 0.0 1998 05 16 704 1.7− 0.3−
1998 03 25 704 0.1− 0.1− 1998 04 21 704 0.2− 0.5+ 1999 07 14 704 0.2+ 0.1+
1998 03 25 704 0.5+ 1.3+ 1998 04 21 704 0.2+ 0.3− 1999 07 14 704 0.3+ 0.1+
1998 03 25 704 0.8+ 0.6+ 1998 04 21 704 0.4+ 0.1+ 1999 07 14 704 0.0 0.3−
1998 03 25 704 0.5− 0.9+ 1998 04 22 704 0.5+ 0.1+ 1999 07 14 704 0.3+ 0.3−
1998 03 29 704 0.5− 0.6− 1998 04 22 704 0.0 0.7− 1999 07 14 704 0.3− 0.3−
1998 03 29 704 (3.3+ 0.2+) 1998 04 22 704 1.0− 0.2− 1999 07 16 704 0.2− 0.4+
1998 03 29 704 (2.6− 1.8+) 1998 04 22 704 0.4− 0.3+ 1999 07 16 704 0.5+ 0.3−
1998 03 29 704 0.4+ 0.1+ 1998 04 22 704 0.1+ 0.0 1999 07 16 704 0.8− 0.7+
1998 03 29 704 0.3+ 1.4− 1998 04 25 699 1.6+ 0.2−
1998 04 20 704 0.1+ 0.3− 1998 04 25 699 0.1+ 0.1+

1998 HL43 = 1969 UE2 = 1990 VQ9 = 1999 NG
Id. G. V. Williams; 1990 UJ8 = 1990 VQ9 (MPC 20913) is invalid
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 206.50462 (2000.0) P Q
n 0.19018092 ω 251.46596 −0.05207303 −0.99668921
a 2.9947328 Ω 201.80652 +0.96788970 −0.03497300
e 0.0877714 i 9.67696 +0.24592262 −0.07339960
P 5.18 H 12.9 G 0.15 U 1
Residuals in seconds of arc
1969 10 17 095 0.3+ 0.1+ 1998 04 29 120 0.1− 0.2− 1999 06 14 704 0.3+ 0.3−
1990 11 13 046 0.8+ 1.0+ 1998 04 29 120 0.5− 0.0 1999 06 14 704 0.0 0.0
1990 11 13 046 1.3− 0.7+ 1998 05 01 704 0.3+ 0.4+ 1999 06 14 704 0.4+ 0.3+
1993 04 25 691 1.1− 0.2+ 1998 05 01 699 0.4+ 0.2− 1999 06 14 704 0.6+ 0.6+
1993 04 25 691 0.9− 0.6+ 1998 05 01 699 0.3+ 0.2− 1999 06 14 704 0.2+ 0.3+
1993 04 25 691 0.4+ 0.6+ 1998 05 01 704 0.3− 0.2+ 1999 07 04 120 0.2+ 0.7+
1998 04 21 704 0.8+ 0.5− 1998 05 01 699 0.3− 0.2− 1999 07 04 120 0.2+ 1.2−
1998 04 21 704 0.3+ 0.3+ 1998 05 01 704 0.2+ 0.2− 1999 07 04 120 (0.2− 2.4+)
1998 04 21 704 0.8+ 0.6+ 1998 05 01 704 0.8− 0.0 1999 07 04 120 0.0 0.0
1998 04 21 704 0.7+ 0.6+ 1998 05 22 704 0.6− 0.1− 1999 07 07 120 (3.4+ 0.4−)
1998 04 21 704 0.7+ 0.2+ 1998 05 22 704 0.7− 0.4− 1999 07 07 120 1.0+ 0.6−
1998 04 22 704 0.4+ 0.8− 1998 05 22 704 0.2+ 0.3− 1999 07 07 120 1.0− 0.3+
1998 04 22 704 0.9+ 0.5− 1998 05 22 704 0.2+ 0.3− 1999 07 13 704 0.6− 0.1+
1998 04 22 704 0.9+ 0.8− 1998 05 22 704 0.2− 1.2+ 1999 07 13 704 0.5− 0.1+
1998 04 22 704 0.3+ 0.9− 1998 05 24 704 1.2− 0.1− 1999 07 13 704 0.2+ 0.8+
1998 04 22 704 1.3+ 0.8− 1998 05 24 704 1.4− 0.3− 1999 07 13 704 0.1− 1.2+
1998 04 25 699 0.7+ 0.5− 1998 05 24 704 1.1− 1.0+ 1999 07 13 704 0.2− 0.7−
1998 04 25 699 0.1− 0.7+ 1998 05 24 704 0.3− 1.1+ 1999 07 22 704 0.0 0.2+
1998 04 25 699 0.6+ 0.4− 1998 05 24 704 0.7− 0.0 1999 07 22 704 0.6− 1.3−
1998 04 25 120 (2.8− 2.6+) 1998 05 28 699 0.3− 0.4+ 1999 07 22 704 0.2+ 0.5−

1998 04 25 120 0.7− 0.6+ 1998 05 28 699 0.1− 0.4+
1998 04 25 120 0.8+ 0.5+ 1998 05 28 699 0.3− 0.2+

1998 HX45 = 1999 NX27

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 314.79545 (2000.0) P Q
n 0.21500363 ω 327.87257 +0.99963710 +0.01303975
a 2.7595538 Ω 31.40617 −0.00155414 +0.90149267
e 0.1059790 i 2.59263 −0.02689327 +0.43259789
P 4.58 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1998 03 25 704 0.5+ 0.3− 1998 04 20 704 1.0+ 0.5− 1998 05 16 704 0.7− 1.3−
1998 03 25 704 0.5− 0.0 1998 04 20 704 0.5− 1.3+ 1999 06 23 703 0.7− 1.1+
1998 03 25 704 0.4− 0.5− 1998 04 21 704 0.5+ 0.8− 1999 06 23 703 0.3− 0.2−
1998 03 25 704 (2.5− 0.5+) 1998 04 21 704 0.7− 0.8+ 1999 06 23 703 0.7− 0.1+
1998 03 25 704 0.8+ 1.2+ 1998 04 21 704 0.1− 0.2+ 1999 06 23 703 0.5− 0.1+
1998 03 29 704 0.3− 0.9+ 1998 04 21 704 0.9− 0.5+ 1999 07 14 704 0.5+ 0.4+
1998 03 29 704 1.1+ 1.6+ 1998 04 21 704 0.5+ 0.9+ 1999 07 14 704 0.5+ 0.1−
1998 03 29 704 (0.9− 2.7+) 1998 04 22 704 0.6+ 0.0 1999 07 14 704 0.1− 0.2+
1998 03 29 704 1.1− 0.0 1998 04 22 704 0.5+ 1.0− 1999 07 14 704 0.8− 0.2+
1998 04 01 704 1.2+ 0.1− 1998 04 22 704 0.5+ 0.6− 1999 07 14 704 0.2+ 0.6−
1998 04 01 704 0.1− 1.1+ 1998 04 22 704 0.3+ 1.1− 1999 07 16 704 0.3+ 0.2−
1998 04 01 704 0.5+ 0.6+ 1998 04 22 704 1.9+ 0.7− 1999 07 16 704 0.1+ 0.2−
1998 04 20 704 0.7− 0.4+ 1998 05 16 704 0.1− 1.4− 1999 07 16 704 0.7+ 0.2+
1998 04 20 704 0.7− 0.1+ 1998 05 16 704 1.3− 0.6+ 1999 07 16 704 0.0 0.4−
1998 04 20 704 0.8− 0.2− 1998 05 16 704 1.4− 1.8− 1999 07 16 704 0.5+ 0.0

1998 HB57 = 1999 NT47

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.45786 (2000.0) P Q
n 0.18802585 ω 130.63957 +0.89702515 +0.43934885
a 3.0175722 Ω 203.41963 −0.43320679 +0.85238923
e 0.0539471 i 6.95818 −0.08762282 +0.28355810
P 5.24 H 13.1 G 0.15 U 1
Residuals in seconds of arc
1993 04 25 691 0.1+ 0.2+ 1998 03 29 704 0.0 0.5+ 1998 04 22 704 0.8− 1.0−
1993 04 25 691 0.2− 0.0 1998 03 29 704 0.3+ 0.2− 1998 04 22 704 1.3+ 0.2−
1993 04 25 691 0.0 0.0 1998 03 29 704 1.0− 0.4− 1998 04 22 704 0.5+ 0.9−
1995 10 19 691 0.1− 0.3− 1998 04 01 704 0.0 0.1− 1998 04 22 704 0.1− 0.0
1995 10 19 691 0.3+ 0.3− 1998 04 01 704 0.5− 0.4+ 1999 07 13 704 0.2+ 0.3+
1995 10 19 691 0.0 0.3− 1998 04 01 704 (2.3− 0.7−) 1999 07 13 704 0.1− 0.2−
1998 03 25 704 0.2+ 0.3+ 1998 04 01 704 0.3− 1.5+ 1999 07 13 704 0.5− 0.0
1998 03 25 704 0.4+ 0.4− 1998 04 01 704 0.6− 0.6− 1999 07 13 704 0.5− 0.0
1998 03 25 704 0.6+ 1.5− 1998 04 21 704 0.5+ 0.6− 1999 07 13 704 0.2− 0.0
1998 03 25 704 0.4+ 0.6− 1998 04 21 704 0.1− 0.5+ 1999 07 19 704 0.4+ 0.2−
1998 03 25 704 (1.6− 2.1−) 1998 04 21 704 0.1+ 0.2+ 1999 07 19 704 0.4+ 0.4−
1998 03 29 704 0.2− 0.8+ 1998 04 21 704 0.4− 0.6+ 1999 07 19 704 0.2− 0.3−
1998 03 29 704 0.1+ 0.7− 1998 04 21 704 0.5− 1.2+ 1999 07 19 704 0.5+ 0.4+

1998 HE84 = 1999 NE52

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 341.48691 (2000.0) P Q
n 0.16959979 ω 136.33766 +0.87244623 +0.48510271
a 3.2323559 Ω 194.96930 −0.48718717 +0.85374053
e 0.1671319 i 13.26533 −0.03855181 +0.18921539
P 5.81 H 13.4 G 0.15 U 4
Residuals in seconds of arc
1998 04 21 704 0.1+ 0.3− 1998 05 01 704 0.0 1.3+ 1998 05 23 704 0.7+ 0.5−
1998 04 21 704 0.9− 0.7− 1998 05 01 704 2.1− 1.1− 1999 07 12 704 0.1+ 0.1−
1998 04 21 704 0.7− 0.1+ 1998 05 01 704 0.5+ 0.4+ 1999 07 12 704 0.2− 0.2−
1998 04 21 704 0.2+ 0.9+ 1998 05 01 704 0.9− 1.5+ 1999 07 12 704 0.6+ 0.0
1998 04 21 704 0.2+ 1.6+ 1998 05 22 704 1.0− 0.9− 1999 07 12 704 0.5− 0.3+
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1998 04 22 704 1.2+ 0.1− 1998 05 22 704 0.5− 0.7+ 1999 07 12 704 0.4− 0.5−
1998 04 22 704 0.1+ 0.9+ 1998 05 22 704 0.6− 0.5− 1999 07 22 704 0.2+ 0.0
1998 04 22 704 0.4− 1.6− 1998 05 22 704 0.7− 0.1− 1999 07 22 704 0.3+ 0.2−
1998 04 22 704 1.3+ 0.6− 1998 05 23 704 0.9+ 0.6+ 1999 07 22 704 0.4+ 0.1+
1998 04 22 704 0.3+ 1.0− 1998 05 23 704 0.7+ 0.1+ 1999 07 22 704 0.5− 0.2+
1998 05 01 704 0.8+ 0.7− 1998 05 23 704 0.8+ 0.1+ 1999 07 22 704 0.1+ 0.4+

1998 HB88 = 1999 NX2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 73.82146 (2000.0) P Q
n 0.25667528 ω 55.44143 +0.33224149 +0.93590641
a 2.4521481 Ω 234.38758 −0.90565671 +0.28189928
e 0.2522827 i 8.27627 −0.26344168 +0.21121548
P 3.84 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1998 04 21 704 0.3− 0.5+ 1998 04 25 699 0.1+ 0.5+ 1998 05 26 691 0.0 0.0
1998 04 21 704 0.0 0.3+ 1998 05 01 704 0.4+ 0.6− 1998 05 26 691 0.7+ 0.5−
1998 04 21 704 0.1− 0.0 1998 05 01 704 0.2+ 0.1− 1998 06 01 691 0.6− 0.2−
1998 04 21 704 0.2+ 0.4− 1998 05 01 704 0.0 0.5− 1998 06 01 691 0.7− 0.3+
1998 04 21 704 0.2+ 0.1− 1998 05 01 704 0.5+ 0.5− 1998 06 01 691 0.7− 0.5+
1998 04 22 704 0.1− 0.5+ 1998 05 01 704 0.3+ 0.1+ 1999 07 09 568 0.2+ 0.1−
1998 04 22 704 1.0+ 0.1+ 1998 05 18 699 0.0 0.6− 1999 07 09 568 0.1+ 0.2−
1998 04 22 704 0.2− 0.5− 1998 05 18 699 0.1+ 0.1− 1999 07 10 568 0.2+ 0.0
1998 04 22 704 0.5− 0.3+ 1998 05 18 699 0.3− 0.1+ 1999 07 10 568 0.1+ 0.0
1998 04 22 704 0.2− 1.0− 1998 05 24 691 0.3− 0.9+ 1999 07 14 568 0.0 0.2−
1998 04 25 699 0.3− 0.1+ 1998 05 24 691 0.3− 0.5+ 1999 07 14 568 0.5− 0.3−
1998 04 25 699 0.1− 0.1− 1998 05 26 691 0.6+ 0.1+ 1999 07 15 568 0.0 0.2−

1998 HQ97 = 1999 NL40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 326.42681 (2000.0) P Q
n 0.19941359 ω 344.91370 +0.99507920 +0.09891225
a 2.9015688 Ω 9.41550 −0.08683366 +0.89880185
e 0.0759745 i 2.03510 −0.04772104 +0.42704988
P 4.94 H 13.7 G 0.15 U 1
Residuals in seconds of arc
1993 05 13 691 0.2+ 0.0 1998 04 25 699 0.0 1.1+ 1999 07 14 704 0.2− 0.8−
1993 05 13 691 0.1+ 0.1+ 1998 04 25 699 (0.6− 2.1+) 1999 07 14 704 0.3+ 0.2−
1993 05 13 691 0.1− 0.4+ 1998 05 01 704 0.6+ 1.0− 1999 07 14 704 0.0 0.4−
1997 02 08 910 0.0 0.0 1998 05 01 704 0.7+ 0.6+ 1999 07 14 704 0.4+ 0.0
1997 02 08 910 0.1− 0.1− 1998 05 01 704 0.7+ 0.6+ 1999 07 16 704 0.2− 0.5−
1997 02 08 910 0.0 0.0 1998 05 01 704 0.4− 1.0+ 1999 07 16 704 0.2+ 0.1−
1998 04 21 704 0.3+ 0.9+ 1998 05 22 704 0.9− 0.3− 1999 07 16 704 0.7− 0.1+
1998 04 21 704 (2.4− 0.5+) 1998 05 22 704 1.2− 0.6+ 1999 07 19 428 0.3− 0.5+
1998 04 21 704 1.2− 0.7− 1998 05 22 704 0.8+ 1.4+ 1999 07 19 428 0.8− 0.5+
1998 04 21 704 1.9+ 1.7− 1998 05 22 704 0.4+ 1.5− 1999 07 20 699 0.3+ 0.5+
1998 04 22 704 0.2− 0.0 1998 05 24 704 0.2+ 0.4+ 1999 07 20 699 0.3+ 0.2+
1998 04 22 704 0.8+ 0.2+ 1998 05 24 704 1.6− 0.0 1999 07 20 699 0.3+ 0.4+
1998 04 22 704 (3.1− 0.6+) 1998 05 24 704 0.7+ 0.0 1999 07 20 428 0.8+ 0.3−
1998 04 22 704 0.4− 1.9− 1998 05 24 704 1.1− 0.8+ 1999 07 20 428 0.4− 0.3+
1998 04 22 704 0.5− 0.9− 1998 05 24 704 (0.2− 2.1+)
1998 04 25 699 0.2+ 0.2+ 1999 07 14 704 0.2+ 0.4−

1998 HM114 = 1999 NX30

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 347.63983 (2000.0) P Q
n 0.18435692 ω 226.78563 +0.75393632 +0.62939900
a 3.0574762 Ω 93.29854 −0.53473991 +0.75440718
e 0.0746781 i 10.86872 −0.38161924 +0.18635103
P 5.35 H 13.0 G 0.15 U 4

Residuals in seconds of arc
1992 02 24 691 0.2+ 1.4+ 1998 04 23 704 0.6+ 0.0 1998 05 28 704 0.1+ 0.4+
1992 02 24 691 0.2− 0.4+ 1998 04 23 704 0.6+ 0.3− 1998 05 28 704 0.6+ 0.5−
1992 02 24 691 0.2+ 1.2− 1998 04 23 704 1.0+ 0.1− 1998 05 28 704 0.6+ 1.7+
1998 03 24 704 0.1− 0.2+ 1998 04 24 704 0.4+ 0.4+ 1999 07 14 704 0.2− 0.8+
1998 03 24 704 0.5+ 0.8− 1998 04 24 704 0.6+ 1.5− 1999 07 14 704 0.2− 0.1−
1998 03 24 704 1.3− 0.3− 1998 04 24 704 1.1− 0.4+ 1999 07 14 704 0.0 0.3−
1998 03 24 704 1.6− 0.3+ 1998 04 24 704 0.3− 0.0 1999 07 14 704 0.1+ 0.8−
1998 03 24 704 0.3+ 0.2− 1998 04 24 704 0.3+ 0.0 1999 07 14 704 0.2− 0.4−
1998 04 07 327 1.2− 0.2− 1998 05 24 699 0.3− 0.7− 1999 07 16 704 0.0 0.7+
1998 04 07 327 1.0− 0.2− 1998 05 24 699 0.5− 0.1+ 1999 07 16 704 0.1+ 0.1+
1998 04 07 327 1.6− 0.3− 1998 05 24 699 0.5+ 0.4− 1999 07 16 704 0.3+ 0.3+
1998 04 23 704 0.6+ 0.4+ 1998 05 28 704 0.7+ 0.7+ 1999 07 16 704 0.2+ 0.2−
1998 04 23 704 0.8+ 0.6+ 1998 05 28 704 0.5+ 0.1−

1998 HO116 = 1999 NG54

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 188.80698 (2000.0) P Q
n 0.24047539 ω 304.83256 −0.64431156 −0.76444437
a 2.5610750 Ω 185.44194 +0.75540976 −0.63166499
e 0.0826782 i 13.46156 +0.11924218 −0.12893466
P 4.10 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1998 03 24 704 1.9+ 0.5− 1998 04 23 704 0.2+ 0.9− 1998 05 28 704 1.5+ 0.9−
1998 03 24 704 0.4+ 0.3+ 1998 04 24 704 0.3+ 0.1− 1998 05 28 704 0.7+ 0.8+
1998 03 24 704 0.1+ 0.3− 1998 04 24 704 0.9− 0.1+ 1999 07 12 704 1.0− 0.4+
1998 03 24 704 1.4− 0.1+ 1998 04 24 704 0.6− 0.6+ 1999 07 12 704 0.6+ 0.0
1998 03 24 704 0.1− 0.2+ 1998 04 24 704 0.8− 0.7+ 1999 07 12 704 0.4+ 0.1−
1998 04 21 704 0.2+ 0.0 1998 04 24 704 0.5− 0.2− 1999 07 12 704 1.0+ 0.7−
1998 04 21 704 0.1+ 0.6+ 1998 05 23 704 0.0 0.8− 1999 07 12 704 0.3− 0.0
1998 04 21 704 0.2+ 0.7− 1998 05 23 704 (0.0 2.6+) 1999 07 22 704 0.3− 0.3+
1998 04 21 704 0.1− 0.8+ 1998 05 23 704 0.1+ 0.5+ 1999 07 22 704 0.4+ 0.4+
1998 04 21 704 0.7+ 1.0+ 1998 05 23 704 0.2− 0.1− 1999 07 22 704 0.0 0.1−
1998 04 23 704 0.6− 0.6+ 1998 05 23 704 0.1− 0.0 1999 07 22 704 0.5− 0.2−
1998 04 23 704 0.4+ 1.2− 1998 05 28 704 0.7+ 1.2+ 1999 07 22 704 0.2− 0.0
1998 04 23 704 0.6− 0.3− 1998 05 28 704 1.6− 1.6−
1998 04 23 704 0.2+ 0.1− 1998 05 28 704 0.3+ 0.1−

1998 HZ117 = 1999 NT7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 170.60912 (2000.0) P Q
n 0.24324873 ω 350.79303 −0.78495383 −0.61575710
a 2.5415715 Ω 150.85183 +0.57700433 −0.76682423
e 0.1723620 i 8.08334 +0.22564019 −0.18117338
P 4.05 H 14.1 G 0.15 U 5
Residuals in seconds of arc
1998 04 21 704 0.6+ 0.1+ 1998 04 24 704 1.0− 0.8− 1998 05 28 704 0.3− 0.8−
1998 04 21 704 0.9+ 0.2− 1998 05 23 704 0.1− 0.0 1999 07 13 704 0.5+ 0.6+
1998 04 21 704 0.4+ 0.4+ 1998 05 23 704 0.3+ 0.4+ 1999 07 13 704 0.2+ 0.3−
1998 04 21 704 0.5+ 0.9+ 1998 05 23 704 0.1+ 0.7− 1999 07 13 704 0.8− 0.6−
1998 04 21 704 (0.6− 2.7−) 1998 05 23 704 0.1+ 0.3+ 1999 07 13 704 1.4+ 0.4+
1998 04 23 704 0.1+ 0.1+ 1998 05 23 704 0.6+ 0.1+ 1999 07 13 704 0.2− 0.2+
1998 04 23 704 0.6− 0.0 1998 05 25 704 0.4+ 0.2+ 1999 07 16 704 0.1+ 0.5−
1998 04 23 704 0.3+ 0.4− 1998 05 25 704 0.0 0.8+ 1999 07 16 704 0.1+ 0.5+
1998 04 23 704 0.1+ 0.8− 1998 05 25 704 0.4− 1.1+ 1999 07 16 704 0.9− 0.8+
1998 04 23 704 0.1− 0.3− 1998 05 25 704 (0.2+ 2.3−) 1999 07 23 704 0.1+ 0.2−
1998 04 24 704 0.3− 0.6+ 1998 05 28 704 0.1+ 0.1+ 1999 07 23 704 0.1− 0.5−
1998 04 24 704 0.6− 0.4+ 1998 05 28 704 0.5− 0.8− 1999 07 23 704 0.5− 0.5−
1998 04 24 704 0.0 0.5− 1998 05 28 704 0.5+ 0.4+
1998 04 24 704 0.9− 0.6− 1998 05 28 704 0.0 0.0
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1998 HV121 = 1999 NJ30

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.98636 (2000.0) P Q
n 0.18724458 ω 244.22748 +0.98532163 −0.01959572
a 3.0259602 Ω 116.49141 +0.07270678 +0.94695670
e 0.0960732 i 10.92211 −0.15445067 +0.32076317
P 5.26 H 12.7 G 0.15 U 2
Residuals in seconds of arc
1992 03 05 691 0.1+ 0.4+ 1998 05 01 699 0.1+ 0.2+ 1999 07 14 704 0.2+ 0.1−
1992 03 05 691 0.1+ 0.2+ 1998 05 01 699 0.9+ 0.1− 1999 07 14 704 0.1+ 0.2−
1996 12 23 327 0.4+ 0.2− 1998 05 23 704 0.8− 0.6− 1999 07 14 704 0.0 0.1−
1996 12 23 327 0.0 0.2− 1998 05 23 704 1.0+ 0.4+ 1999 07 14 704 0.2+ 0.6−
1996 12 23 327 0.5− 0.0 1998 05 23 704 0.4+ 0.2− 1999 07 16 704 0.1+ 0.2+
1998 04 23 704 0.3+ 1.0− 1998 05 23 704 0.5− 1.0+ 1999 07 16 704 0.1+ 0.0
1998 04 23 704 0.8+ 0.8− 1998 05 23 704 0.3− 0.2− 1999 07 16 704 0.2+ 0.6−
1998 04 23 704 0.4− 0.7− 1998 05 27 699 0.0 0.5− 1999 07 16 704 0.4+ 0.1−
1998 04 23 704 0.6− 0.7− 1998 05 27 699 0.6− 0.4− 1999 07 16 704 0.0 0.3−
1998 04 24 704 0.9+ 0.3− 1998 05 27 699 0.2− 1.3+ 1999 07 20 699 1.0− 0.3−
1998 04 24 704 0.4+ 0.6− 1998 06 02 699 0.7− 0.1− 1999 07 20 699 0.6− 1.3+
1998 04 24 704 0.5+ 1.4+ 1998 06 02 699 1.3− 0.1+ 1999 07 20 699 0.1+ 0.5+
1998 04 24 704 0.1+ 0.1+ 1998 06 02 699 0.4− 0.8+
1998 05 01 699 0.2+ 0.7+ 1999 07 14 704 0.3+ 0.4+

1998 HC122 = 1992 CT4 = 1999 NL10

Id. G. V. Williams, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 27.80790 (2000.0) P Q
n 0.19164772 ω 159.71716 +0.31323778 +0.93722778
a 2.9794329 Ω 128.22193 −0.89599649 +0.34514440
e 0.0682211 i 11.24890 −0.31475766 −0.04979394
P 5.14 H 12.8 G 0.15 U 1
Residuals in seconds of arc
1992 02 01 372 (2.7− 3.1−) 1998 04 25 566 0.6+ 0.1− 1999 07 13 704 0.1+ 0.1+
1992 02 01 372 0.1+ 0.3+ 1998 04 25 566 0.2+ 0.2− 1999 07 13 704 0.0 0.2−
1997 04 28 327 0.1+ 0.3− 1998 05 23 704 0.3− 0.1+ 1999 07 13 704 0.2− 0.1−
1997 04 28 327 0.1− 0.3− 1998 05 23 704 0.3− 0.3− 1999 07 16 704 0.2− 0.2+
1997 04 28 327 0.2− 0.5− 1998 05 23 704 (2.5− 0.0 ) 1999 07 16 704 0.4+ 0.4−
1998 04 23 704 0.0 0.9− 1998 05 23 704 1.6− 1.8+ 1999 07 16 704 0.5− 0.4−
1998 04 23 704 0.8+ 0.5− 1998 05 27 699 0.2+ 0.0 1999 07 19 106 0.2− 0.3+
1998 04 23 704 0.1+ 0.8+ 1998 05 27 699 0.0 0.1+ 1999 07 19 106 0.1− 0.3−
1998 04 23 704 0.1+ 0.3+ 1998 05 27 699 0.1+ 0.2+ 1999 07 19 106 0.5− 0.1−
1998 04 24 704 0.6+ 0.3− 1998 06 02 699 0.7− 0.6+ 1999 07 20 699 0.2− 0.7+
1998 04 24 704 0.5+ 0.8− 1998 06 02 699 0.5− 0.0 1999 07 20 699 0.1− 0.0
1998 04 24 704 0.7− 0.0 1998 06 02 699 0.0 0.3+ 1999 07 20 699 0.6+ 0.0
1998 04 24 704 0.1− 0.9− 1999 07 13 704 0.4+ 0.2+
1998 04 25 566 0.8+ 0.1+ 1999 07 13 704 0.5+ 0.6−
1998 HF122 = 1999 NY10

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 76.69740 (2000.0) P Q
n 0.17897517 ω 80.08737 −0.63397780 +0.76473007
a 3.1184649 Ω 149.59286 −0.76823606 −0.60566618
e 0.1477854 i 13.15054 −0.08880037 −0.21990089
P 5.51 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1998 04 23 704 0.4+ 0.1+ 1998 05 23 704 0.2− 0.5− 1999 07 13 704 0.7− 0.1−
1998 04 23 704 0.0 0.1+ 1998 05 23 704 0.2+ 0.0 1999 07 13 704 0.0 0.1+
1998 04 23 704 0.3− 0.5− 1998 05 23 704 0.1+ 0.5− 1999 07 13 704 0.0 0.1−
1998 04 23 704 0.3+ 0.4− 1998 05 25 704 0.1+ 0.5+ 1999 07 13 704 0.2− 0.6−
1998 04 23 704 0.6− 1.1− 1998 05 25 704 0.6+ 0.7+ 1999 07 16 704 0.2+ 0.1−
1998 04 24 704 0.5+ 0.3− 1998 05 25 704 0.9− 1.4+ 1999 07 16 704 0.7+ 0.1−
1998 04 24 704 0.3− 0.5− 1998 05 25 704 0.4− 1.6+ 1999 07 16 704 0.8+ 0.8−

1998 04 24 704 0.4− 0.7− 1998 06 18 699 0.4− 0.3+ 1999 07 21 699 0.8− 0.4−
1998 04 24 704 0.4+ 0.3+ 1998 06 18 699 0.3+ 0.3− 1999 07 21 699 0.8− 0.2+
1998 05 23 704 0.5+ 0.2− 1998 06 18 699 0.3+ 0.5+ 1999 07 21 699 0.0 0.6+
1998 05 23 704 0.2− 0.1− 1999 07 13 704 0.8+ 0.6+

1998 HT125 = 1976 DH1 = 1988 RO14

Id. G. V. Williams (MPC 32023, unpublished), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 150.05905 (2000.0) P Q
n 0.27483275 ω 71.92781 −0.95036038 +0.30456237
a 2.3429178 Ω 125.75732 −0.30682654 −0.88329441
e 0.1430136 i 4.50173 −0.05169747 −0.35641655
P 3.59 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1976 02 27 033 1.4− 0.6+ 1996 12 09 691 0.8− 0.3− 1998 05 22 704 0.1− 0.0
1976 03 01 033 1.1+ 0.1− 1998 04 23 704 0.4+ 0.1− 1998 05 22 704 0.6− 0.4−
1976 03 02 033 0.2+ 0.4− 1998 04 23 704 0.3+ 0.5− 1998 05 22 704 0.4− 0.1−
1976 03 03 033 2.3− 0.9+ 1998 04 23 704 0.2− 1.1− 1998 05 22 704 1.2− 0.1−
1976 03 03 033 1.3+ 1.4− 1998 04 23 704 0.1− 0.5− 1998 05 22 704 0.8− 0.6+
1988 09 10 809 2.1− 3.2− 1998 04 24 704 0.8+ 0.6− 1998 05 24 704 0.2+ 0.9+
1988 09 10 809 1.0− 2.4− 1998 04 24 704 0.7+ 0.3− 1998 05 24 704 0.1+ 0.6−
1988 09 10 809 0.3+ 1.4− 1998 04 24 704 0.3− 0.8− 1998 05 24 704 0.1+ 0.6+
1988 09 10 809 1.4+ 1.1− 1998 05 01 704 0.9+ 0.0 1998 05 24 704 0.5− 0.3+
1988 09 10 809 2.4+ 0.3+ 1998 05 01 704 0.7+ 0.1− 1998 05 24 704 0.8− 1.0+
1988 09 10 809 3.2+ 1.6+ 1998 05 01 704 0.8− 0.0 1998 06 27 699 0.1− 0.3−
1994 02 11 675 0.5+ 2.6− 1998 05 01 704 0.3+ 0.5− 1998 06 27 699 0.7− 0.3+
1994 02 11 675 0.6+ 2.6− 1998 05 05 699 0.1+ 0.1+ 1998 06 27 699 0.7− 0.9+
1996 12 09 691 0.6− 0.5− 1998 05 05 699 0.6+ 0.0
1996 12 09 691 0.8− 0.5− 1998 05 05 699 0.0 0.6−

1998 KA
Id. F. B. Zoltowski (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 122.13485 (2000.0) P Q
n 0.17662260 ω 299.72036 −0.99838967 −0.01429859
a 3.1460952 Ω 239.51009 +0.03350861 −0.92949362
e 0.1188737 i 3.65255 −0.04577390 −0.36856093
P 5.58 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1998 04 22 704 1.4− 1.0− 1998 05 22 704 0.2+ 0.2− 1998 06 14 426 1.0− 0.3−
1998 04 22 704 0.7+ 0.2− 1998 05 22 704 0.4− 0.4+ 1998 06 14 426 0.0 0.5−
1998 04 22 704 (0.3− 2.5−) 1998 05 22 699 0.6− 1.1+ 1998 06 17 426 0.4+ 0.8−
1998 04 22 704 (2.8− 1.0+) 1998 05 22 699 0.5+ 1.1+ 1998 06 17 426 0.2+ 0.1+
1998 05 01 704 0.1− 0.5− 1998 05 22 699 0.2+ 0.5+ 1998 06 17 426 0.3− 0.1−
1998 05 01 704 0.7+ 0.9− 1998 05 24 704 0.1+ 0.3+ 1999 06 23 426 0.1− 0.7+
1998 05 01 704 1.1− 0.3− 1998 05 24 704 1.0+ 0.5− 1999 06 23 426 0.3− 0.1−
1998 05 01 704 0.1− 1.3− 1998 05 24 704 0.1+ 1.3+ 1999 06 23 426 0.1− 0.3−
1998 05 16 426 0.4+ 0.2+ 1998 05 24 704 0.0 0.4+ 1999 06 24 426 0.3− 0.1+
1998 05 16 426 0.3+ 0.3− 1998 05 24 704 0.3+ 0.6+ 1999 06 24 426 0.6− 0.0
1998 05 16 426 0.0 0.2− 1998 05 27 426 0.5+ 0.2+ 1999 06 24 426 0.2− 0.2−
1998 05 17 426 0.2− 0.8− 1998 05 27 426 0.3+ 0.3+ 1999 07 13 704 0.6+ 0.1+
1998 05 17 426 0.2+ 0.0 1998 05 27 426 0.1− 0.5− 1999 07 13 704 0.3+ 0.1+
1998 05 17 426 0.3− 0.5+ 1998 05 31 426 0.9− 0.1+ 1999 07 13 704 0.2− 0.5−
1998 05 22 704 0.6+ 0.8+ 1998 05 31 426 0.3− 0.4− 1999 07 13 704 0.2+ 0.4+
1998 05 22 704 0.1+ 0.4+ 1998 05 31 426 0.3+ 0.0 1999 07 13 704 0.7+ 0.4−
1998 05 22 704 0.3+ 0.1+ 1998 06 14 426 0.6− 0.1+
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1998 KT26 = 1999 NV35

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 205.51984 (2000.0) P Q
n 0.17153437 ω 348.59592 −0.25777187 −0.91259726
a 3.2080068 Ω 115.66623 +0.91186575 −0.33837803
e 0.1310150 i 20.61614 +0.31945973 +0.22949195
P 5.75 H 12.8 G 0.15 U 5
Residuals in seconds of arc
1998 05 23 704 0.9− 0.7− 1998 05 27 691 0.1− 0.1− 1999 07 14 704 0.0 0.3−
1998 05 23 704 0.1− 0.2− 1998 05 27 691 0.0 0.1+ 1999 07 14 704 0.1− 0.3+
1998 05 23 704 0.2− 0.8− 1998 05 31 691 1.3+ 0.7− 1999 07 16 704 0.3+ 0.4+
1998 05 23 704 0.3+ 1.1+ 1998 05 31 691 0.1− 0.3− 1999 07 16 704 1.1+ 0.1+
1998 05 26 704 1.3+ 0.1+ 1998 05 31 691 0.1− 0.0 1999 07 16 704 0.2− 0.9−
1998 05 26 704 0.6+ 0.9+ 1998 06 02 699 0.5+ 0.2+ 1999 07 16 704 1.0− 0.1−
1998 05 26 704 0.1− 0.6+ 1998 06 02 699 1.0− 1.1+ 1999 07 16 704 0.2− 0.3+
1998 05 26 704 0.7− 0.1+ 1998 06 02 699 0.5− 0.9−
1998 05 27 691 0.2− 0.5− 1999 07 14 704 0.1+ 0.2+

1998 KZ38 = 1999 OD3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 87.76906 (2000.0) P Q
n 0.23859291 ω 5.97821 −0.03817053 +0.97310860
a 2.5745285 Ω 261.99194 −0.92605504 −0.11986086
e 0.1396639 i 13.26170 −0.37545317 +0.19670544
P 4.13 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1998 05 22 704 0.3+ 0.2− 1998 06 18 704 0.4+ 0.5− 1998 07 02 699 0.1− 0.7−
1998 05 22 704 0.4− 0.4+ 1998 06 18 704 0.4+ 1.2+ 1999 07 22 704 0.7+ 0.5+
1998 05 22 704 0.6+ 0.4+ 1998 06 18 704 0.3+ 0.9+ 1999 07 22 704 0.5+ 0.1+
1998 05 22 704 0.2+ 0.5+ 1998 06 18 704 0.5− 0.0 1999 07 22 704 0.4− 0.3+
1998 05 22 704 0.3+ 0.9+ 1998 06 18 704 1.0+ 0.9+ 1999 07 22 704 0.6+ 0.0
1998 05 24 704 0.2+ 0.8− 1998 06 27 699 0.0 0.0 1999 07 22 704 0.5+ 1.3−
1998 05 24 704 0.5− 0.2− 1998 06 27 699 0.4− 0.4− 1999 07 23 704 0.6− 0.0
1998 05 24 704 0.9− 0.4− 1998 06 27 699 0.3− 0.0 1999 07 23 704 0.7− 0.3+
1998 05 24 704 1.1+ 0.4− 1998 07 02 699 0.2− 0.3− 1999 07 23 704 0.8− 0.4+
1998 05 24 704 1.3− 1.2− 1998 07 02 699 0.0 0.2− 1999 07 23 704 0.2+ 0.3−

1998 KD46 = 1999 OV
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 72.38994 (2000.0) P Q
n 0.12496675 ω 123.52933 −0.64295526 +0.75347999
a 3.9622305 Ω 105.84037 −0.74151771 −0.56748104
e 0.0730357 i 8.21076 −0.19172902 −0.33201381
P 7.89 H 12.5 G 0.15 U 2
Residuals in seconds of arc
1995 12 20 691 0.0 0.5+ 1998 05 24 704 0.9+ 1.5+ 1999 06 22 703 0.1+ 0.7−
1995 12 20 691 0.1+ 0.2+ 1998 05 24 704 0.1+ 0.2− 1999 07 14 704 0.1+ 0.0
1995 12 20 691 0.2+ 0.3+ 1998 05 24 704 0.0 0.5− 1999 07 14 704 0.1+ 0.0
1997 01 11 327 0.1+ 0.1+ 1998 06 24 704 0.4+ 0.6+ 1999 07 14 704 0.2+ 0.5+
1997 01 11 327 0.1− 0.1+ 1998 06 24 704 1.0− 0.5− 1999 07 14 704 0.0 0.0
1997 01 11 327 0.0 0.1− 1998 06 24 704 0.9− 0.2− 1999 07 14 704 0.4+ 0.9+
1998 05 22 704 0.3+ 0.1+ 1998 06 24 704 1.2− 0.7− 1999 07 18 428 0.2− 0.4−
1998 05 22 704 1.4− 0.6+ 1998 06 26 704 0.1+ 0.2− 1999 07 18 428 0.1+ 0.2−
1998 05 22 704 1.2+ 1.7+ 1998 06 26 704 0.3− 1.0− 1999 07 19 428 0.5+ 0.2+
1998 05 22 704 0.5+ 1.9− 1998 06 26 704 0.4− 0.1− 1999 07 19 428 0.4+ 0.5+
1998 05 22 704 1.0+ 0.3+ 1999 06 22 703 0.5− 0.3+ 1999 07 20 428 0.3− 0.0
1998 05 24 704 0.7+ 0.6− 1999 06 22 703 0.9− 0.3+ 1999 07 20 428 0.1− 0.3+
1998 05 24 704 0.0 0.7+ 1999 06 22 703 0.1− 0.5−

1998 KX60 = 1999 NB64

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 224.36157 (2000.0) P Q
n 0.19034588 ω 355.01450 −0.16853145 −0.96506273
a 2.9930023 Ω 104.58176 +0.91137374 −0.23009833
e 0.0631907 i 11.96441 +0.37549309 +0.12533426
P 5.18 H 13.1 G 0.15 U 4
Residuals in seconds of arc
1998 05 23 704 0.3− 0.0 1998 05 26 704 0.9− 0.2+ 1999 07 14 704 0.1+ 0.8−
1998 05 23 704 0.5− 0.2+ 1998 06 03 704 0.8+ 0.0 1999 07 14 704 0.3+ 0.0
1998 05 23 704 0.8+ 0.3− 1998 06 03 704 0.5+ 1.7+ 1999 07 14 704 0.7+ 0.6−
1998 05 23 704 0.4− 0.7− 1998 06 03 704 0.2+ 0.2− 1999 07 14 704 0.2− 0.6−
1998 05 23 704 0.5− 0.2− 1998 06 03 704 1.6+ 0.3− 1999 07 22 704 0.4+ 0.5+
1998 05 26 704 0.0 0.9− 1998 06 26 699 1.1− 0.7+ 1999 07 22 704 0.3− 0.2+
1998 05 26 704 0.8− 0.6+ 1998 06 26 699 0.2− 0.1+ 1999 07 22 704 0.3− 0.8+
1998 05 26 704 0.2+ 0.6+ 1998 06 26 699 0.1+ 0.9− 1999 07 22 704 0.1− 0.5+
1998 05 26 704 0.6+ 0.5− 1999 07 14 704 0.7− 0.2− 1999 07 22 704 0.2+ 0.2+

1998 KR65

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 91.84641 (2000.0) P Q
n 0.00337050 ω 102.00311 −0.91387290 +0.40549197
a 44.0561770 Ω 101.92160 −0.38010911 −0.83694240
e 0.0784205 i 1.18953 −0.14266528 −0.36756453
P 292 H 6.8 G 0.15 U 6
Residuals in seconds of arc
1998 05 20 807 0.2− 0.1− 1998 05 20 807 0.0 0.0 1998 05 29 807 0.0 0.1+
1998 05 20 807 0.0 0.1+ 1998 05 20 807 0.0 0.1− 1998 05 29 807 0.1+ 0.0
1998 05 20 807 0.0 0.0 1998 05 20 807 0.0 0.0 1998 05 30 807 0.0 0.1−
1998 05 20 807 0.0 0.0 1998 05 29 807 0.0 0.0 1998 07 27 696 0.3− 0.1−
1998 05 20 807 0.0 0.1− 1998 05 29 807 0.0 0.0 1998 07 27 696 0.1+ 0.1−
1998 05 20 807 0.0 0.1− 1998 05 29 807 0.0 0.0 1998 08 14 568 0.1− 0.4+
1998 05 20 807 0.1+ 0.1− 1998 05 29 807 0.1+ 0.1− 1998 08 14 568 0.0 0.2+
1998 05 20 807 0.1− 0.1− 1998 05 29 807 0.0 0.1+ 1998 08 14 568 0.1+ 0.3+
1998 05 20 807 0.0 0.0 1998 05 29 807 0.0 0.0 1999 07 09 568 0.1+ 0.2+
1998 05 20 807 0.0 0.1− 1998 05 29 807 0.0 0.0 1999 07 09 568 0.1− 0.0
1998 05 20 807 0.0 0.1− 1998 05 29 807 0.1+ 0.1+ 1999 07 10 568 0.2+ 0.3−
1998 05 20 807 0.0 0.0 1998 05 29 807 0.1+ 0.0 1999 07 10 568 0.0 0.3−
1998 05 20 807 0.1− 0.0 1998 05 29 807 0.1+ 0.0 1999 07 11 568 0.2− 0.2+
1998 05 20 807 0.0 0.0 1998 05 29 807 0.1+ 0.0

1998 KS65

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 310.36340 (2000.0) P Q
n 0.00338826 ω 257.51616 +0.99979367 −0.00264687
a 43.9020937 Ω 102.63292 +0.01036127 +0.91924440
e 0.0619713 i 1.18263 −0.01747167 +0.39367846
P 291 H 7.6 G 0.15 U 7
Residuals in seconds of arc
1998 05 20 807 0.1− 0.1+ 1998 05 20 807 0.0 0.0 1998 05 30 807 0.1+ 0.0
1998 05 20 807 0.1− 0.0 1998 05 29 807 0.1+ 0.0 1998 05 30 807 0.0 0.0
1998 05 20 807 0.1+ 0.0 1998 05 29 807 0.0 0.1− 1998 05 30 807 0.2− 0.0
1998 05 20 807 0.1− 0.1− 1998 05 29 807 0.0 0.0 1998 05 30 807 0.1− 0.1−
1998 05 20 807 0.1− 0.1− 1998 05 29 807 0.1− 0.0 1998 05 30 807 0.0 0.1+
1998 05 20 807 0.0 0.1+ 1998 05 29 807 0.0 0.0 1998 05 30 807 0.0 0.1−
1998 05 20 807 0.0 0.0 1998 05 29 807 0.1+ 0.1+ 1998 05 30 807 0.0 0.1+
1998 05 20 807 0.1+ 0.1+ 1998 05 29 807 0.2+ 0.1− 1998 05 30 807 0.1+ 0.1+
1998 05 20 807 0.1+ 0.0 1998 05 29 807 0.1+ 0.0 1998 05 30 807 0.1+ 0.1−
1998 05 20 807 0.0 0.1+ 1998 05 29 807 0.1− 0.0 1998 05 30 807 0.0 0.0
1998 05 20 807 0.0 0.0 1998 05 29 807 0.2− 0.0 1998 08 14 568 0.0 0.2+
1998 05 20 807 0.0 0.1− 1998 05 29 807 0.1− 0.0 1998 08 14 568 0.0 0.2−
1998 05 20 807 0.0 0.0 1998 05 29 807 0.0 0.0 1998 08 14 568 0.0 0.0



M.P.C. 35338 1999 JULY 28

1998 05 20 807 0.0 0.0 1998 05 29 807 0.1− 0.0 1999 07 10 568 0.1− 0.1−
1998 05 20 807 0.0 0.0 1998 05 30 807 0.1− 0.0 1999 07 10 568 0.1+ 0.0
1998 05 20 807 0.0 0.0 1998 05 30 807 0.0 0.0 1999 07 11 568 0.0 0.1+

1998 MQ
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 121.37360 (2000.0) P Q
n 0.41391497 ω 138.55199 +0.96159245 +0.04666038
a 1.7831804 Ω 221.26611 −0.07074133 +0.99428393
e 0.4081526 i 24.21128 +0.26520863 +0.09603267
P 2.38 H 16.6 G 0.15 U 1
Residuals in seconds of arc
1979 12 19 413 0.3+ 0.7+ 1998 07 01 426 0.0 0.1− 1998 09 04 402 0.3+ 0.1+
1979 12 19 413 0.2− 0.4− 1998 07 01 426 0.2+ 0.0 1998 09 04 402 0.2+ 0.2+
1998 05 23 704 0.1+ 0.1+ 1998 07 01 426 0.2+ 0.8− 1998 09 04 402 0.0 0.2−
1998 05 23 704 (2.3− 1.9−) 1998 07 01 426 0.0 0.5− 1998 09 09 360 0.0 0.2+
1998 05 23 704 0.0 1.3+ 1998 07 02 658 0.3− 0.1+ 1998 09 09 360 0.2− 0.1+
1998 05 23 704 0.9− 0.2+ 1998 07 02 658 0.3− 0.1+ 1998 09 09 360 0.1− 0.6+
1998 05 23 704 0.7+ 1.1− 1998 07 02 658 0.6− 0.5+ 1998 09 20 426 1.3+ 1.5−
1998 06 04 704 0.1+ 1.5+ 1998 07 02 360 0.4+ 0.1− 1998 09 20 426 0.8+ 0.5−
1998 06 04 704 0.1+ 0.1+ 1998 07 02 360 0.3+ 0.0 1998 09 20 426 1.5+ 0.4−
1998 06 04 704 0.3+ 1.3+ 1998 07 02 360 0.2+ 0.1− 1998 09 20 426 0.2+ 0.5−
1998 06 04 704 0.6+ 0.6− 1998 07 02 620 (3.2− 1.6+) 1998 09 22 658 0.3− 0.2−
1998 06 04 704 0.4− 0.4− 1998 07 02 620 (3.2− 1.3+) 1998 09 22 658 0.4− 0.2+
1998 06 04 699 0.3− 0.7− 1998 07 02 557 0.2− 0.3+ 1998 09 22 658 0.3− 0.0
1998 06 04 699 1.2+ 1.3− 1998 07 02 620 0.7− 1.6+ 1998 09 24 658 0.7− 0.3−
1998 06 04 699 0.6+ 2.0− 1998 07 02 557 0.2+ 0.2− 1998 09 24 658 0.4− 0.5−
1998 06 18 699 0.4− 0.2− 1998 07 02 557 0.1− 0.5− 1998 09 24 658 0.7− 0.3−
1998 06 18 699 0.5+ 0.3+ 1998 07 03 046 0.2− 0.0 1998 10 09 360 0.1+ 0.8−
1998 06 18 699 0.0 0.1− 1998 07 03 046 0.2+ 0.5− 1998 10 09 360 0.1+ 0.6−
1998 06 19 696 0.2− 0.1+ 1998 07 03 046 0.4− 0.1+ 1998 10 09 360 0.0 0.5−
1998 06 19 696 0.0 0.1+ 1998 07 03 046 0.5+ 0.1− 1998 10 10 118 0.5− 1.1−
1998 06 19 696 0.1− 0.0 1998 07 08 402 0.0 0.4− 1998 10 10 118 0.4− 0.7−
1998 06 19 734 0.9+ 0.2+ 1998 07 08 402 0.2+ 0.4− 1998 10 16 422 1.3− 0.6+
1998 06 19 734 0.9+ 1.2− 1998 07 08 402 0.2− 0.7− 1998 10 19 658 0.3− 0.4+
1998 06 19 734 0.8+ 1.5− 1998 07 08 402 0.1− 0.6− 1998 10 19 658 0.2− 0.3+
1998 06 19 620 0.4− 1.8+ 1998 07 10 658 0.6− 0.1+ 1998 10 19 658 0.1− 0.4+
1998 06 19 620 0.2+ 0.4− 1998 07 10 658 0.3− 0.1+ 1998 10 21 557 0.2− 0.0
1998 06 19 620 0.4+ 0.0 1998 07 10 658 0.4− 0.2+ 1998 10 21 557 0.3− 0.3+
1998 06 19 620 0.4− 0.3− 1998 07 14 046 0.4+ 0.9+ 1998 10 21 118 0.3− 0.6+
1998 06 19 611 0.0 0.1− 1998 07 14 046 0.0 0.3+ 1998 10 21 557 0.5+ 1.2+
1998 06 19 611 0.3− 0.6+ 1998 07 14 046 0.1+ 0.0 1998 10 21 557 0.1− 0.9+
1998 06 19 587 0.2− 0.1− 1998 07 14 046 0.1+ 0.2+ 1998 10 21 557 0.2− 0.6+
1998 06 19 611 0.0 0.3− 1998 07 15 118 0.2+ 0.4+ 1998 10 21 118 1.4− 0.2+
1998 06 19 587 0.0 0.3+ 1998 07 15 118 0.0 0.3+ 1998 10 21 557 0.6+ 1.2+
1998 06 19 587 0.2− 0.3− 1998 07 17 587 0.2+ 0.2+ 1998 10 25 118 1.4+ 0.5−
1998 06 19 046 0.2+ 0.5+ 1998 07 17 046 0.5− 0.0 1998 10 25 118 0.3+ 0.6−
1998 06 19 046 0.1− 0.5+ 1998 07 17 118 0.3− 0.1+ 1998 10 26 118 0.1− 0.8−
1998 06 19 046 0.0 0.1+ 1998 07 17 046 0.4− 0.4+ 1998 10 26 118 0.1+ 0.7−
1998 06 19 046 0.2− 0.2+ 1998 07 17 046 0.2− 0.3+ 1998 10 27 658 1.4− 0.7+
1998 06 19 046 0.8− 0.1+ 1998 07 17 118 0.1− 0.1− 1998 10 27 658 0.1− 0.4+
1998 06 20 658 0.5− 0.1+ 1998 07 17 587 0.1− 0.0 1998 10 27 658 0.8− 0.2+
1998 06 20 658 0.6− 0.0 1998 07 18 402 0.3− 0.1− 1998 10 29 360 0.1− 0.5+
1998 06 20 658 0.6− 0.1+ 1998 07 18 402 0.0 0.2+ 1998 10 29 360 0.0 0.3+
1998 06 20 402 0.2− 0.0 1998 07 18 402 0.0 0.2+ 1998 10 29 360 0.0 0.5+
1998 06 20 402 0.1+ 0.1+ 1998 07 19 557 0.1− 0.2+ 1998 11 05 402 0.6+ 0.7−
1998 06 20 402 0.1+ 0.2+ 1998 07 19 557 0.2+ 0.3+ 1998 11 05 402 0.4+ 0.6−
1998 06 20 046 0.1− 0.2− 1998 07 22 118 0.1− 0.3+ 1998 11 05 402 0.5− 0.7−
1998 06 20 046 0.0 0.0 1998 07 22 118 0.0 0.3+ 1998 11 05 118 0.0 0.3−
1998 06 20 046 0.3− 0.1− 1998 07 25 587 0.6+ 0.6+ 1998 11 05 118 0.2+ 0.4−
1998 06 22 688 0.0 0.1− 1998 08 06 557 0.3+ 0.1+ 1998 11 12 360 0.3− 0.0
1998 06 22 688 0.2− 0.0 1998 08 06 557 0.1− 0.1− 1998 11 12 360 0.5− 0.1+
1998 06 22 688 0.0 0.2− 1998 08 06 557 0.2+ 0.1− 1998 11 12 360 0.2− 0.1+
1998 06 22 688 0.0 0.1+ 1998 08 07 046 0.4− 0.6+ 1998 11 16 118 0.3− 0.7+
1998 06 22 688 0.1+ 0.1− 1998 08 07 046 0.3+ 0.8+ 1998 11 16 118 0.0 0.2+
1998 06 22 688 0.5+ 0.6− 1998 08 07 046 0.1+ 0.7+ 1998 11 20 689 0.4+ 0.2−

1998 06 22 688 0.1− 0.1+ 1998 08 10 046 0.5+ 0.1− 1998 12 05 118 0.8− 0.5+
1998 06 22 688 0.4+ 0.3− 1998 08 10 046 0.4+ 0.3+ 1998 12 05 118 0.2− 0.2−
1998 06 22 688 0.2− 0.1+ 1998 08 10 046 0.0 0.8+ 1998 12 08 704 0.6+ 0.4+
1998 06 22 688 0.5− 0.3+ 1998 08 10 046 0.2+ 0.2− 1998 12 08 704 0.4+ 0.2−
1998 06 22 046 0.0 0.0 1998 08 15 046 0.5− 0.9− 1998 12 08 704 0.4− 0.5+
1998 06 22 046 0.1− 0.2+ 1998 08 15 046 0.4− 0.0 1998 12 08 704 0.6− 0.5−
1998 06 22 046 0.1− 0.4+ 1998 08 15 046 0.2+ 0.6+ 1998 12 08 704 0.1− 1.4−
1998 06 23 620 1.0+ 0.1− 1998 08 15 118 0.9+ 0.3− 1998 12 09 118 1.1+ 0.4−
1998 06 23 620 0.4+ 0.1− 1998 08 15 118 1.0+ 0.1− 1998 12 09 118 1.1+ 0.5−
1998 06 23 620 0.1+ 0.1− 1998 08 16 118 0.9+ 0.5+ 1998 12 09 118 1.0+ 0.7−
1998 06 24 620 1.9− 0.2− 1998 08 16 118 0.7+ 0.4+ 1998 12 11 360 0.3+ 0.4−
1998 06 24 860 0.9− 1.8+ 1998 08 17 557 0.2+ 1.0+ 1998 12 11 360 0.1+ 0.9−
1998 06 24 860 0.7− 0.1+ 1998 08 17 557 0.2+ 0.2− 1998 12 11 360 0.1+ 0.5−
1998 06 24 860 0.7− 0.5+ 1998 08 21 402 0.2− 0.5+ 1998 12 12 422 0.3+ 0.0
1998 06 24 104 0.9+ 0.8− 1998 08 21 402 0.4− 0.8− 1998 12 12 422 0.3+ 0.4+
1998 06 24 104 0.4+ 0.6− 1998 08 21 402 0.5+ 0.3+ 1998 12 12 422 0.4+ 0.3+
1998 06 24 104 0.5+ 0.1− 1998 08 26 658 1.1+ 0.8− 1999 01 05 428 0.7− 1.1+
1998 06 24 104 0.8+ 0.2+ 1998 08 26 658 1.0+ 0.5− 1999 01 05 428 0.3− 0.7+
1998 06 27 557 0.4− 0.1+ 1998 08 26 658 0.5+ 0.7− 1999 01 06 428 0.3− 0.2+
1998 06 27 557 0.7− 0.1+ 1998 08 28 658 0.1− 0.2+ 1999 01 06 428 0.4− 0.5−
1998 06 28 046 0.3− 0.5− 1998 08 28 658 0.1− 0.1+ 1999 01 10 422 0.8− 0.3+
1998 06 28 046 0.4− 0.9− 1998 08 28 658 0.1− 0.1+ 1999 01 10 422 0.5− 0.2+
1998 06 28 046 0.4− 1.3− 1998 08 29 658 0.7+ 0.6+ 1999 01 10 422 0.9− 0.1−
1998 06 28 046 0.2− 1.1− 1998 08 29 658 0.3+ 0.1+
1998 06 28 046 0.1+ 0.1+ 1998 08 29 658 0.5+ 0.1+

1998 MY1

Id. P. G. Comba (1999 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 207.75784 (2000.0) P Q
n 0.22909776 ω 261.43753 −0.66762448 −0.72835560
a 2.6451815 Ω 231.62276 +0.73670917 −0.61643484
e 0.1158068 i 11.34350 +0.10741118 −0.29917588
P 4.30 H 14.2 G 0.15 U 5
Residuals in seconds of arc
1998 06 20 684 0.3− 0.0 1998 06 27 684 0.0 0.2− 1998 08 15 684 0.6+ 0.3−
1998 06 20 684 0.2− 0.1− 1998 07 15 684 0.4− 0.2+ 1999 07 21 684 0.0 0.1−
1998 06 21 684 0.1+ 0.1− 1998 07 15 684 0.1+ 0.1+ 1999 07 21 684 0.4− 0.3+
1998 06 21 684 0.2− 0.3− 1998 07 16 684 0.1+ 0.0 1999 07 21 684 0.2− 0.3+
1998 06 24 704 0.0 0.9− 1998 07 16 684 0.5+ 0.3+ 1999 07 22 684 0.3− 0.1+
1998 06 24 704 0.5+ 0.0 1998 08 12 684 0.3− 0.4− 1999 07 22 684 0.1− 0.2+
1998 06 24 704 0.6+ 1.0+ 1998 08 12 684 0.5− 0.2+ 1999 07 22 684 0.9+ 0.6−
1998 06 24 704 0.5− 0.1+ 1998 08 15 684 0.5+ 0.1+
1998 06 27 684 0.1− 0.3+ 1998 08 15 684 0.4− 0.2−

1998 ML4 = 1999 NT11

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 4.31874 (2000.0) P Q
n 0.16909328 ω 176.53490 +0.76740327 +0.59128483
a 3.2388076 Ω 143.29638 −0.59778071 +0.79964589
e 0.0955728 i 24.50930 −0.23184141 −0.10463606
P 5.83 H 12.9 G 0.15 U 3
Residuals in seconds of arc
1998 05 27 704 1.1+ 0.2+ 1998 06 23 699 0.3+ 0.0 1999 07 13 704 0.4+ 0.9−
1998 05 27 704 0.8− 0.0 1998 06 23 703 0.2− 0.5− 1999 07 13 704 0.0 0.3−
1998 05 27 704 0.2+ 0.5− 1998 06 23 699 0.1− 0.3− 1999 07 13 704 0.4+ 0.0
1998 05 27 704 0.7+ 0.7+ 1998 06 23 699 0.3+ 1.0+ 1999 07 13 704 0.5+ 0.2+
1998 05 27 704 0.6− 0.6− 1998 06 25 703 0.9− 0.1+ 1999 07 13 704 0.2− 0.1+
1998 06 04 704 (2.1− 1.4−) 1998 06 25 703 0.6− 0.7+ 1999 07 16 704 0.1+ 0.3−
1998 06 04 704 1.2+ 0.1− 1998 07 02 658 0.8+ 0.0 1999 07 16 704 0.1+ 0.3−
1998 06 04 704 0.5+ 1.2+ 1998 07 02 658 0.6+ 0.2− 1999 07 16 704 0.5+ 0.3−
1998 06 04 704 0.3− 1.6− 1998 07 02 658 0.5+ 0.0 1999 07 21 699 (1.3− 2.2+)
1998 06 04 704 1.4− 0.2− 1998 07 28 696 0.1− 0.1+ 1999 07 21 699 1.2− 0.8+
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1998 06 23 703 0.7− 0.1− 1998 07 28 696 0.1− 0.2+ 1999 07 21 699 0.6− 0.8+
1998 06 23 703 0.3− 0.0 1998 07 28 696 0.1− 0.0

1998 MX5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 71.47263 (2000.0) P Q
n 0.19778123 ω 55.69973 +0.77959573 +0.60323151
a 2.9175121 Ω 266.61751 −0.61562337 +0.68873564
e 0.6118164 i 9.70907 −0.11505811 +0.40218771
P 4.98 H 18.1 G 0.15 U 0
Residuals in seconds of arc
1993 07 14 675 0.6− 1.4+ 1998 07 21 540 0.0 0.0 1998 08 10 127 0.7+ 0.2−
1993 07 14 675 0.1− 0.4+ 1998 07 21 540 0.2+ 0.3+ 1998 08 10 127 0.6+ 0.3−
1998 06 24 704 0.3− 1.0+ 1998 07 21 540 0.6+ 0.2+ 1998 08 11 402 0.4+ 0.2+
1998 06 24 704 0.3− 0.0 1998 07 21 557 0.8+ 0.0 1998 08 11 402 0.3+ 0.2+
1998 06 24 704 0.6− 1.9− 1998 07 21 557 0.8+ 0.0 1998 08 11 402 0.4+ 0.2+
1998 06 24 704 0.3− 0.8− 1998 07 21 104 0.8+ 0.1− 1998 08 11 108 1.1+ 0.2+
1998 06 25 596 0.9− 0.3+ 1998 07 21 104 0.8+ 0.0 1998 08 11 108 0.5+ 0.3+
1998 06 25 596 0.8− 0.7+ 1998 07 21 104 0.8+ 0.1+ 1998 08 11 108 1.0+ 0.2+
1998 06 25 596 0.3− 0.3+ 1998 07 21 104 0.3+ 0.1− 1998 08 11 143 0.2− 0.2−
1998 06 25 046 0.2− 0.2− 1998 07 21 628 0.5+ 0.5− 1998 08 11 143 0.4− 0.2−
1998 06 25 046 0.4− 0.6− 1998 07 21 628 0.5+ 0.4− 1998 08 11 143 0.3− 0.1−
1998 06 25 046 0.2− 0.4− 1998 07 21 628 0.3+ 0.1+ 1998 08 14 628 0.8+ 0.5+
1998 06 25 046 0.2− 0.2− 1998 07 21 127 0.8+ 0.8− 1998 08 14 587 0.3− 0.3−
1998 06 25 046 0.2− 0.2− 1998 07 21 127 1.0+ 1.1− 1998 08 14 587 0.4− 0.2+
1998 06 26 734 0.2+ 0.1− 1998 07 22 127 0.4− 0.1+ 1998 08 14 628 1.6+ 0.3+
1998 06 26 734 0.2+ 0.3− 1998 07 22 636 1.3− 0.5− 1998 08 14 628 0.1+ 1.0+
1998 06 26 734 1.1− 1.0+ 1998 07 22 636 0.0 0.7+ 1998 08 15 118 0.2− 0.3+
1998 06 26 711 0.2− 0.5− 1998 07 22 127 0.2− 0.1− 1998 08 15 118 0.1− 0.4+
1998 06 26 711 0.4− 0.5− 1998 07 22 636 0.4− 0.5− 1998 08 15 360 0.3− 0.1+
1998 06 26 711 1.0− 0.2+ 1998 07 24 557 0.6− 0.1− 1998 08 15 360 0.4− 0.1+
1998 06 26 422 0.1− 0.4− 1998 07 24 557 0.4− 0.1− 1998 08 15 360 0.3− 0.0
1998 06 26 422 0.1− 0.1− 1998 07 24 557 0.1+ 0.1+ 1998 08 15 108 1.0− 0.3−
1998 06 26 422 0.4− 0.5− 1998 07 25 628 0.1+ 1.5+ 1998 08 15 108 0.7− 0.9−
1998 06 26 422 0.5− 0.9− 1998 07 25 628 0.7− 0.2− 1998 08 15 108 0.1− 0.4−
1998 06 26 426 0.1+ 0.2− 1998 07 25 628 0.0 0.2+ 1998 08 16 046 0.2− 0.1+
1998 06 26 426 0.3+ 0.3− 1998 07 25 628 0.4− 0.5− 1998 08 16 046 0.3− 0.1+
1998 06 26 426 0.1− 0.0 1998 07 25 628 0.8− 0.7− 1998 08 16 046 0.3− 0.1+
1998 06 28 557 1.2+ 0.0 1998 07 26 670 0.5− 0.2+ 1998 08 16 118 0.2− 0.1+
1998 06 29 557 1.2+ 0.5− 1998 07 26 670 0.0 0.2+ 1998 08 17 118 0.2− 0.6+
1998 06 29 426 1.0+ 0.3+ 1998 07 26 670 0.1+ 0.4+ 1998 08 17 557 0.1− 0.2−
1998 06 29 426 1.4+ 1.0+ 1998 07 30 628 0.1− 0.2− 1998 08 17 557 0.1− 0.4−
1998 06 29 426 0.7+ 0.4+ 1998 07 30 127 0.1+ 1.2− 1998 08 20 118 0.1− 0.1+
1998 06 29 108 (3.0+ 3.2+) 1998 07 30 628 0.2+ 0.3− 1998 08 20 118 0.2− 0.1+
1998 06 29 108 (1.4+ 3.1+) 1998 07 30 127 0.1− 0.5− 1998 08 20 143 0.3− 0.2−
1998 07 01 670 0.8+ 1.8+ 1998 07 30 127 1.4+ 0.8− 1998 08 20 143 1.3− 0.3+
1998 07 01 670 0.0 0.9+ 1998 07 30 108 0.8+ 0.8− 1998 08 20 143 0.4− 0.6−
1998 07 01 670 0.6+ 1.2+ 1998 07 30 108 0.4+ 0.9− 1998 08 20 587 1.2− 0.3−
1998 07 02 402 0.5− 0.2+ 1998 07 30 108 0.9+ 0.5+ 1998 08 20 587 0.8− 0.2−
1998 07 02 402 0.5− 0.1− 1998 07 30 628 0.6+ 0.2− 1998 08 20 587 0.3− 0.6−
1998 07 02 402 0.3− 0.0 1998 07 30 108 (2.0+ 0.0 ) 1998 08 25 557 0.5− 0.2−
1998 07 02 360 0.6− 0.1− 1998 07 30 628 0.4+ 0.1− 1998 08 26 658 0.4− 0.1−
1998 07 02 360 0.4− 0.1− 1998 07 30 633 0.7+ 0.5+ 1998 08 26 658 0.3− 0.3+
1998 07 02 360 0.3− 0.2+ 1998 07 30 633 0.3+ 0.1− 1998 08 26 658 0.7− 0.1+
1998 07 03 046 0.2+ 0.1+ 1998 07 30 633 0.2− 0.9+ 1998 08 27 143 0.6+ 0.6−
1998 07 03 046 0.0 0.0 1998 07 31 557 0.2+ 0.2− 1998 08 27 143 1.9− 0.1+
1998 07 03 046 0.3− 0.0 1998 07 31 557 0.2+ 0.3− 1998 08 27 143 1.6− 0.2−
1998 07 04 143 (3.9+ 1.6−) 1998 07 31 557 0.0 0.1+ 1998 08 29 108 0.7− 0.7−
1998 07 04 143 0.3+ 0.1− 1998 07 31 557 0.2− 0.0 1998 08 29 108 0.5− 0.3+
1998 07 05 143 (0.0 2.7−) 1998 08 02 046 0.5+ 0.6− 1998 08 29 108 0.6− 0.9−
1998 07 05 143 0.0 0.3− 1998 08 02 046 0.4− 0.2+ 1998 09 04 118 0.6+ 0.2−
1998 07 05 143 0.7− 1.5− 1998 08 02 046 0.6+ 0.9− 1998 09 04 118 0.4+ 0.2−
1998 07 05 860 0.3+ 0.2− 1998 08 02 046 0.1+ 0.4− 1998 09 06 108 (2.9− 1.6−)
1998 07 05 860 0.0 0.8+ 1998 08 03 118 0.7− 0.7− 1998 09 06 108 1.3+ 0.4+
1998 07 05 860 (1.5− 2.8+) 1998 08 03 118 0.0 0.4− 1998 09 06 108 0.1+ 1.4−
1998 07 05 426 0.7+ 0.3− 1998 08 03 670 0.4+ 0.7+ 1998 09 08 402 0.2+ 0.4+

1998 07 05 426 0.3− 0.2+ 1998 08 03 670 1.0+ 0.1+ 1998 09 08 402 0.2+ 0.1+
1998 07 05 426 0.1+ 0.2− 1998 08 03 118 0.4+ 0.3− 1998 09 08 402 0.7+ 0.6+
1998 07 05 402 0.0 0.2+ 1998 08 03 118 0.2+ 0.2− 1998 09 23 658 0.2− 0.2−
1998 07 05 402 0.1+ 0.5+ 1998 08 04 689 (0.5+ 2.1−) 1998 09 23 658 0.2− 0.0
1998 07 05 402 0.3+ 0.7+ 1998 08 05 628 0.2+ 1.3+ 1998 09 23 658 0.6− 0.0
1998 07 08 402 1.1− 0.1− 1998 08 05 118 0.1+ 0.4+ 1998 09 24 557 0.3+ 0.1+
1998 07 08 402 1.3− 0.1+ 1998 08 05 118 0.2− 0.3+ 1998 09 24 557 0.1+ 0.6+
1998 07 08 402 1.1− 0.3− 1998 08 05 628 0.9+ 0.7+ 1998 09 24 704 0.6+ 0.3−
1998 07 08 402 1.0− 0.0 1998 08 05 628 0.3− 1.1+ 1998 09 24 704 0.2+ 1.3+
1998 07 13 636 0.5+ 0.2+ 1998 08 05 046 0.3− 0.1+ 1998 09 24 704 0.1− 0.3−
1998 07 13 636 0.8+ 0.9+ 1998 08 05 046 0.4− 0.2+ 1998 09 24 704 1.0− 0.9−
1998 07 14 557 0.5− 0.4− 1998 08 05 046 0.1− 0.6+ 1998 09 27 071 0.1− 0.8+
1998 07 14 557 0.6− 0.4+ 1998 08 05 046 0.1− 0.5+ 1998 09 27 071 1.5+ 0.2+
1998 07 14 046 0.6− 0.1+ 1998 08 06 954 0.9+ 0.1− 1998 09 27 071 0.6+ 0.1+
1998 07 14 046 0.2− 0.1+ 1998 08 06 954 0.7+ 0.0 1998 09 27 071 0.8+ 0.4+
1998 07 14 046 0.7− 0.3− 1998 08 06 954 0.5+ 0.0 1998 09 27 071 0.4+ 0.4+
1998 07 14 046 0.4− 0.2− 1998 08 07 954 0.0 0.1− 1998 09 27 071 0.2+ 0.2+
1998 07 15 118 0.6− 0.4+ 1998 08 07 954 0.3− 0.5− 1998 09 27 071 0.6+ 0.0
1998 07 15 118 0.2− 0.0 1998 08 07 954 0.0 0.0 1998 09 27 046 0.1− 0.5−
1998 07 16 628 0.5− 0.4+ 1998 08 08 628 0.0 0.8− 1998 09 27 046 0.2+ 0.4+
1998 07 16 628 0.4+ 0.2− 1998 08 08 143 (2.9+ 3.8−) 1998 09 27 046 0.7+ 1.0+
1998 07 17 046 0.6+ 0.4− 1998 08 08 143 (1.1− 2.2−) 1998 09 28 704 0.5− 0.2+
1998 07 17 046 0.7+ 0.4− 1998 08 08 628 0.0 0.7− 1998 09 28 704 0.5+ 0.4+
1998 07 17 046 0.5+ 0.3− 1998 08 08 143 1.9+ 0.8− 1998 09 28 704 0.4+ 1.7+
1998 07 18 402 0.3− 0.7+ 1998 08 08 628 0.7− 0.2− 1998 09 28 704 0.8+ 0.7+
1998 07 18 402 0.4− 0.4+ 1998 08 08 628 0.8− 0.7− 1998 09 28 704 2.0− 1.0+
1998 07 18 402 0.3− 0.9+ 1998 08 09 046 0.4+ 0.8+ 1998 10 09 046 0.0 0.1+
1998 07 19 557 0.3− 0.0 1998 08 09 046 0.3+ 0.4− 1998 10 09 046 0.2+ 0.4−
1998 07 19 557 0.0 0.2+ 1998 08 09 046 1.0+ 0.3+ 1998 10 09 046 0.4+ 0.7−
1998 07 19 557 0.2− 0.0 1998 08 09 046 0.2+ 0.5− 1998 10 09 046 0.1− 0.2−
1998 07 19 557 0.1− 0.1+ 1998 08 09 143 0.1+ 1.4− 1998 10 13 557 0.3+ 0.1+
1998 07 19 633 0.1− 0.5+ 1998 08 09 143 0.1− 0.4+ 1998 10 13 557 0.1+ 0.1−
1998 07 19 633 0.3+ 1.1+ 1998 08 09 143 0.1+ 1.3− 1998 10 19 658 0.4− 0.7+
1998 07 19 633 0.5− 0.4+ 1998 08 10 758 0.4− 0.4− 1998 10 19 658 0.5− 0.2+
1998 07 19 118 0.1− 0.1+ 1998 08 10 758 0.7− 1.1− 1998 10 19 658 0.4− 0.1+
1998 07 19 118 0.1+ 0.0 1998 08 10 758 0.7− 0.1− 1998 11 10 360 0.2+ 0.2−
1998 07 20 046 0.0 0.1− 1998 08 10 540 0.1− 0.1+ 1998 11 10 360 0.5− 0.6+
1998 07 20 046 0.2− 0.0 1998 08 10 540 0.8+ 0.2+ 1998 11 10 360 0.6− 0.2+
1998 07 20 046 0.1− 0.1− 1998 08 10 540 0.4+ 0.3+ 1998 11 12 557 0.3+ 0.5−
1998 07 20 046 0.2− 0.1+ 1998 08 10 046 0.0 0.5− 1998 11 12 557 0.2− 0.2−
1998 07 21 118 0.4− 0.5+ 1998 08 10 046 0.4+ 0.3− 1998 11 12 557 0.1− 0.2−
1998 07 21 118 0.3− 0.7+ 1998 08 10 046 0.1+ 0.2−

1998 MA11 = 1999 NG2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 230.22319 (2000.0) P Q
n 0.08243386 ω 226.46968 +0.25702457 −0.95517139
a 5.2287631 Ω 209.59576 +0.95008828 +0.27756646
e 0.0481620 i 17.30668 +0.17683505 −0.10297801
P 11.96 H 10.3 G 0.15 U 5
Residuals in seconds of arc
1998 06 03 704 (0.9− 3.3−) 1998 06 25 704 0.7+ 1.0+ 1999 07 13 704 0.1+ 0.1+
1998 06 03 704 0.2+ 0.2− 1998 06 25 704 0.3+ 0.5+ 1999 07 13 704 0.4− 0.1−
1998 06 03 704 1.0+ 1.7− 1998 06 25 704 0.1− 0.0 1999 07 13 704 0.1− 0.4−
1998 06 03 704 (1.9+ 3.3−) 1998 06 25 704 1.2− 0.0 1999 07 15 118 0.1− 0.1−
1998 06 03 704 2.0− 0.2− 1999 07 12 704 0.4+ 0.2− 1999 07 15 118 0.2− 0.0
1998 06 19 704 0.8+ 1.1− 1999 07 12 704 0.3+ 0.1− 1999 07 15 118 0.3− 0.3−
1998 06 19 704 0.2+ 1.1+ 1999 07 12 704 0.5+ 0.2− 1999 07 22 704 0.0 0.1−
1998 06 19 704 0.2− 0.9+ 1999 07 12 704 0.4+ 0.1+ 1999 07 22 704 0.3− 0.2+
1998 06 19 704 1.0+ 0.2+ 1999 07 12 704 0.4+ 0.2+ 1999 07 22 704 0.2+ 0.4+
1998 06 19 704 1.6− 1.0− 1999 07 13 704 0.5+ 0.1+ 1999 07 22 704 1.0− 0.2+
1998 06 25 704 0.9+ 0.6+ 1999 07 13 704 0.0 0.1− 1999 07 22 704 0.4− 0.0

1998 MQ11

Id. E. Bowell (1999 observations)
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 332.08618 (2000.0) P Q
n 0.08132727 ω 202.02067 +0.90126144 +0.26085765
a 5.2760865 Ω 137.53645 −0.27987744 +0.96002142
e 0.1125129 i 30.82556 −0.33075131 −0.10154878
P 12.12 H 10.4 G 0.15 U 4
Residuals in seconds of arc
1998 05 27 704 0.7+ 0.5+ 1998 06 19 704 0.8− 0.9+ 1999 07 13 704 0.1− 0.6+
1998 05 27 704 0.2+ 0.2− 1998 06 19 704 0.9− 0.2+ 1999 07 13 704 0.5+ 0.3−
1998 05 27 704 1.2− 0.8− 1998 06 25 704 1.3− 1.1+ 1999 07 13 704 0.4+ 0.2−
1998 05 27 704 1.5+ 0.5− 1998 06 25 704 0.9+ 1.4− 1999 07 13 704 0.4+ 0.4−
1998 05 27 704 0.1+ 0.0 1998 06 25 704 0.0 0.3+ 1999 07 13 704 0.0 0.2−
1998 06 04 704 0.3+ 0.7− 1998 06 25 704 0.8− 0.9− 1999 07 18 118 0.2+ 0.0
1998 06 04 704 1.5+ 0.5− 1999 06 25 699 1.0− 0.1+ 1999 07 19 118 0.4+ 0.0
1998 06 04 704 0.6+ 0.4− 1999 06 25 699 0.1− 0.8− 1999 07 19 118 0.2− 0.0
1998 06 04 704 0.4− 0.3− 1999 06 25 699 0.8− 0.2− 1999 07 19 118 0.7+ 0.3−
1998 06 19 704 1.1− 1.4+ 1999 06 27 699 0.4− 0.8− 1999 07 19 118 1.1+ 0.1+
1998 06 19 704 0.5+ 0.4− 1999 06 27 699 0.5− 0.8+
1998 06 19 704 0.2+ 1.7+ 1999 06 27 699 0.9− 1.5+

1998 OM12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 346.23055 (2000.0) P Q
n 0.08010509 ω 324.42796 +0.98750232 +0.14576977
a 5.3296166 Ω 27.37484 −0.09661942 +0.86029499
e 0.0379671 i 7.48771 −0.12451447 +0.48851173
P 12.30 H 11.9 G 0.15 U 3
Residuals in seconds of arc
1998 07 24 566 0.5− 0.6− 1998 08 11 428 0.0 0.5+ 1998 09 13 428 1.0+ 0.3+
1998 07 24 566 0.4− 0.7− 1998 08 11 428 0.4+ 0.9+ 1998 10 07 428 0.1+ 0.2−
1998 07 24 566 0.8− 0.5− 1998 08 14 428 0.2+ 0.0 1998 10 07 428 1.3− 0.5−
1998 07 30 428 0.1+ 0.2+ 1998 08 14 428 0.1+ 0.3+ 1998 10 07 428 0.2− 1.0−
1998 07 30 428 1.6+ 1.3− 1998 08 19 428 0.3− 0.5+ 1998 11 06 428 0.8− 0.1+
1998 07 31 428 0.2− 0.2+ 1998 08 19 428 0.4− 0.3− 1998 11 14 428 0.7+ 0.6+
1998 07 31 428 0.9+ 0.1+ 1998 08 22 428 0.6− 1.1+ 1998 11 15 428 0.3+ 0.1+
1998 08 02 428 0.2+ 0.4+ 1998 08 25 428 0.4+ 0.2+ 1999 07 10 428 0.3+ 0.2−
1998 08 02 428 0.6− 0.1+ 1998 08 25 428 0.1− 0.3+ 1999 07 10 428 0.2+ 0.2+
1998 08 10 428 0.4− 0.3− 1998 09 01 428 0.2− 0.1− 1999 07 15 428 0.4− 0.1−
1998 08 10 428 0.2+ 0.7− 1998 09 13 428 0.3+ 0.3+

1998 QD2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 57.33590 (2000.0) P Q
n 0.18541103 ω 43.39999 +0.98268330 +0.02710998
a 3.0458768 Ω 314.05639 −0.12492544 +0.82753101
e 0.4248661 i 14.77704 +0.13684723 +0.56076509
P 5.32 H 17.1 G 0.15 U 3
Residuals in seconds of arc
1982 08 16 413 2.1− 1.7+ 1998 08 20 557 0.9+ 0.2− 1998 09 04 402 0.2− 0.7+
1982 08 16 413 0.8+ 0.2+ 1998 08 22 658 0.5− 0.1+ 1998 09 04 402 0.7− 0.2−
1998 08 19 704 (1.0− 2.2−) 1998 08 22 658 0.4− 0.1− 1998 09 04 402 0.1+ 0.4+
1998 08 19 704 0.0 0.2− 1998 08 22 658 0.4− 0.3− 1998 09 09 402 0.1− 0.4+
1998 08 19 704 0.0 0.9+ 1998 08 22 426 0.3− 0.4+ 1998 09 09 402 0.3+ 0.4+
1998 08 19 704 (1.1− 2.6−) 1998 08 22 426 0.2− 0.2+ 1998 09 09 402 0.3− 0.5+
1998 08 19 704 0.2+ 0.2− 1998 08 22 426 1.7− 0.2− 1998 09 09 046 0.1+ 0.2+
1998 08 19 557 1.3+ 0.0 1998 08 22 402 0.3+ 0.0 1998 09 09 046 0.1+ 0.3+
1998 08 19 557 0.1− 1.5− 1998 08 22 402 0.0 0.3− 1998 09 09 046 0.1+ 0.5+
1998 08 20 046 0.5− 0.1− 1998 08 22 402 0.3− 0.5− 1998 09 09 046 0.3+ 0.3+
1998 08 20 046 0.2+ 0.2+ 1998 08 22 402 1.5+ 0.4+ 1998 09 17 587 0.8− 0.7−
1998 08 20 046 0.5+ 0.2+ 1998 08 24 704 1.0− 0.8− 1998 09 17 587 0.6− 0.7−
1998 08 20 046 0.1− 0.0 1998 08 24 704 1.9+ 0.5− 1998 09 23 046 0.2+ 0.1+
1998 08 20 402 0.3+ 0.2+ 1998 08 24 704 0.0 0.3− 1998 09 23 046 0.0 0.3+

1998 08 20 402 0.6+ 0.8− 1998 08 24 658 0.3− 0.4− 1998 09 23 046 0.0 0.3+
1998 08 20 402 0.4+ 0.4− 1998 08 24 704 0.9+ 0.0 1998 10 21 658 0.0 0.4−
1998 08 20 402 0.1+ 0.2+ 1998 08 24 658 0.7− 0.3− 1998 10 21 658 0.6+ 0.2+
1998 08 20 422 1.1+ 0.5+ 1998 08 24 658 1.0− 0.4− 1998 11 18 711 0.5− 0.4−
1998 08 20 422 0.9+ 0.9+ 1998 08 25 658 0.7− 0.5− 1998 11 18 711 0.2+ 0.2+
1998 08 20 557 0.3− 0.1− 1998 08 25 658 0.6− 0.5−
1998 08 20 557 0.5+ 0.4+ 1998 08 25 658 0.5− 0.4−
1998 QZ25 = 1983 WW
Id. A. Gnädig, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Gnädig
M 36.07194 (2000.0) P Q
n 0.25542671 ω 38.20982 +0.59571444 −0.80309235
a 2.4601326 Ω 15.24062 +0.72429481 +0.53017124
e 0.1601747 i 2.81773 +0.34716183 +0.27195797
P 3.86 H 15.0 G 0.15 U 3
Residuals in seconds of arc
1983 11 29 688 0.2− 0.1+ 1998 08 25 120 0.7+ 0.4+ 1998 09 14 704 1.6− 0.7−
1983 11 29 688 0.2+ 0.8− 1998 08 27 120 0.1− 0.2− 1998 09 18 704 0.2− 0.8+
1993 04 20 413 0.1− 0.3− 1998 08 27 120 0.0 0.1+ 1998 09 18 704 0.1− 1.0+
1998 08 17 704 0.5+ 0.3+ 1998 08 27 120 0.2+ 0.0 1998 09 18 704 0.6− 2.0+
1998 08 17 704 0.8− 0.0 1998 08 30 120 0.2− 0.2− 1998 09 18 704 0.1− 0.0
1998 08 17 704 0.1+ 1.1− 1998 08 30 120 0.2− 0.5− 1998 09 18 704 1.3− 0.1−
1998 08 17 704 1.0+ 1.1− 1998 08 30 120 0.0 0.5− 1998 10 16 120 (5.0+ 1.5−)
1998 08 17 704 1.2+ 0.5+ 1998 09 10 120 0.1− 0.8+ 1998 10 16 120 0.2+ 1.4−
1998 08 23 704 1.0+ 0.5− 1998 09 10 120 1.3− 0.7+ 1998 10 20 699 0.1− 0.4−
1998 08 23 704 0.3+ 0.0 1998 09 10 120 0.3+ 0.5+ 1998 10 20 699 0.1− 0.7−
1998 08 23 704 1.3+ 1.7− 1998 09 10 120 0.1+ 0.7+ 1998 10 20 699 0.0 1.0−
1998 08 23 704 0.7− 0.2− 1998 09 10 120 0.6− 0.1+ 1998 11 15 699 0.4+ 0.5+
1998 08 23 704 0.3+ 0.2− 1998 09 14 704 0.3+ 0.3+ 1998 11 15 699 0.2+ 0.9+
1998 08 25 120 0.3+ 1.3− 1998 09 14 704 0.4− 0.9+ 1998 11 15 699 0.2− 0.4−
1998 08 25 120 0.6+ 0.3− 1998 09 14 704 0.2+ 1.6+

1998 QA89 = 1991 PZ31

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 107.63104 (2000.0) P Q
n 0.28916982 ω 85.72583 +0.89910956 +0.42688956
a 2.2648220 Ω 248.98009 −0.43136732 +0.82657836
e 0.2217775 i 5.95138 −0.07432517 +0.36678810
P 3.41 H 15.7 G 0.15 U 6
Residuals in seconds of arc
1991 08 15 675 1.2+ 0.6− 1998 08 24 704 1.5− 0.1− 1998 09 18 699 0.4− 0.1−
1991 08 15 675 2.5− 3.4+ 1998 08 27 704 1.1+ 0.2+ 1998 09 19 704 0.9− 0.7+
1991 08 16 675 0.6+ 1.0− 1998 08 27 704 1.1+ 0.1− 1998 09 19 704 0.2− 0.5+
1991 08 16 675 0.5+ 1.1− 1998 08 27 704 0.4+ 0.8+ 1998 09 19 704 0.2+ 1.0−
1998 08 24 704 0.4+ 0.4− 1998 08 27 704 0.0 0.3+ 1998 09 23 704 0.1− 0.1+
1998 08 24 704 0.6+ 0.5− 1998 08 27 704 0.2− 0.3+ 1998 09 23 704 0.0 1.4+
1998 08 24 704 0.2− 1.9− 1998 09 18 699 0.2+ 0.1+
1998 08 24 704 0.5− 1.0− 1998 09 18 699 0.2+ 0.1−
1998 QO104 = 1992 AN4

Id. A. Gnädig, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.13134 (2000.0) P Q
n 0.25496238 ω 63.94349 −0.68527017 −0.72210617
a 2.4631185 Ω 69.65317 +0.62689460 −0.65103843
e 0.0335820 i 5.79668 +0.37068579 −0.23390521
P 3.87 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1950 03 17 675 1.3− 0.2− 1998 08 27 809 0.6− 0.3+ 1998 09 26 704 0.2− 1.2−
1950 03 17 675 0.9+ 0.7− 1998 08 28 704 1.5+ 0.2+ 1998 09 26 704 0.3+ 1.9−
1992 01 02 033 0.5− 0.2+ 1998 08 28 704 1.3+ 1.3+ 1998 09 27 699 0.2− 0.1+
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1992 01 03 033 0.5− 0.5− 1998 08 28 704 1.2+ 0.3− 1998 09 27 704 0.7− 0.3+
1992 01 25 675 0.1+ 0.6+ 1998 08 28 704 0.6− 1.0+ 1998 09 27 699 0.6− 0.6+
1992 01 25 675 0.8+ 0.4+ 1998 09 17 699 0.2+ 0.3− 1998 09 27 704 0.0 0.5+
1998 08 26 809 0.0 0.4+ 1998 09 17 699 0.5+ 0.3− 1998 09 27 699 0.0 0.0
1998 08 26 809 0.2+ 0.3+ 1998 09 17 699 0.4+ 0.4+ 1998 09 27 704 0.0 0.1+
1998 08 26 809 0.3− 0.8+ 1998 09 26 704 0.2− 0.8− 1998 09 27 704 0.6− 0.2−
1998 08 27 809 0.5− 0.5+ 1998 09 26 704 0.1+ 1.1− 1998 09 27 704 1.1− 0.7−
1998 08 27 809 0.2+ 0.7+ 1998 09 26 704 0.0 1.0−

1998 QM107

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 25.30234 (2000.0) P Q
n 0.01093736 ω 155.64354 +0.22590464 +0.96547280
a 20.0999266 Ω 127.15485 −0.91834206 +0.25549295
e 0.1381507 i 9.36767 −0.32498455 −0.05084899
P 90.11 H 10.3 G 0.15 U 4
Residuals in seconds of arc
1998 08 21 568 0.1− 0.2− 1998 09 24 568 0.1− 0.0 1998 11 28 568 0.1− 0.3−
1998 08 22 568 0.8+ 0.7− 1998 09 25 568 0.0 0.0 1998 11 28 568 0.1+ 0.5−
1998 08 22 568 0.1+ 0.2− 1998 09 25 568 0.1+ 0.0 1998 11 28 568 0.1+ 0.4−
1998 08 27 568 0.2− 0.1− 1998 09 25 568 0.1− 0.0 1998 11 28 568 0.2+ 0.4−
1998 08 27 568 0.2− 0.2+ 1998 09 25 568 0.3− 0.0 1999 05 06 568 0.1− 0.3+
1998 08 27 568 0.2− 0.1− 1998 09 28 568 0.1− 0.1+ 1999 05 06 568 0.0 0.2+
1998 08 27 568 0.0 0.1+ 1998 09 28 568 0.0 0.0 1999 05 06 568 0.0 0.2+
1998 09 23 568 0.5− 0.3− 1998 10 15 695 0.0 0.2+ 1999 07 08 568 0.3− 0.1+
1998 09 23 568 0.1− 0.0 1998 10 15 695 0.1+ 0.3+ 1999 07 08 568 0.3− 0.1+
1998 09 23 568 0.1+ 0.3+ 1998 10 16 695 0.0 0.3+ 1999 07 11 568 0.0 0.2−
1998 09 23 568 0.1− 0.4+ 1998 10 16 695 0.2+ 0.3+ 1999 07 11 568 0.1+ 0.3−
1998 09 24 568 0.1+ 0.2+ 1998 10 16 695 0.0 0.2+ 1999 07 12 568 0.3+ 0.0
1998 09 24 568 0.1+ 0.1− 1998 10 23 568 0.1− 0.1+ 1999 07 12 568 0.2+ 0.1−
1998 09 24 568 0.1+ 0.1+ 1998 10 23 568 0.1− 0.0

1998 RT4 = 1989 RV1

Id. DLR-Archenhold NEO Precovery Survey
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 46.63537 (2000.0) P Q
n 0.21888534 ω 244.59636 +0.54776004 −0.83229654
a 2.7268313 Ω 170.68208 +0.82088970 +0.55430411
e 0.4029930 i 31.70667 −0.16155200 −0.00542396
P 4.50 H 15.1 G 0.15 U 2
Residuals in seconds of arc
1986 03 15 413 0.4+ 0.0 1998 09 18 704 0.9− 0.4− 1998 11 05 699 0.0 0.7+
1986 03 15 413 0.6− 0.4+ 1998 09 18 704 1.0− 0.3− 1998 11 05 699 0.5− 0.8+
1989 09 01 675 0.3− 1.9− 1998 09 18 704 0.4+ 1.2− 1999 01 23 428 1.3− 1.4−
1989 09 04 675 0.4+ 1.2+ 1998 09 21 704 0.4− 1.0− 1999 01 23 428 0.7+ 0.3−
1998 09 14 704 0.3+ 0.1− 1998 09 21 704 0.8+ 1.3+ 1999 01 23 428 0.5+ 0.0
1998 09 14 704 0.2+ 1.7− 1998 09 21 704 0.4+ 1.0+ 1999 01 26 428 1.7+ 0.3−
1998 09 14 704 0.4+ 1.3− 1998 09 21 704 0.4+ 0.8+ 1999 01 26 428 1.1+ 0.3−
1998 09 17 699 0.2− 0.5+ 1998 09 21 704 0.2+ 0.6+ 1999 01 26 428 0.4− 0.4−
1998 09 17 699 0.2− 0.3+ 1998 09 27 699 0.1− 0.8+ 1999 03 04 428 1.1− 0.1−
1998 09 17 699 0.1− 0.5+ 1998 09 27 699 0.1+ 0.8+ 1999 03 04 428 0.5+ 0.1+
1998 09 18 704 0.9− 0.2− 1998 09 27 699 0.2+ 0.5+
1998 09 18 704 0.1− 0.7− 1998 11 05 699 0.1+ 0.5+

1998 RV77 = 1991 FW6 = 1993 TQ11

Id. A. Doppler (MPC 33275, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 87.07620 (2000.0) P Q
n 0.19096500 ω 313.03106 +0.89608267 +0.43820806
a 2.9865299 Ω 21.28203 −0.32898766 +0.76268140
e 0.1102159 i 11.24492 −0.29799828 +0.47570030
P 5.16 H 13.4 G 0.15 U 2

Residuals in seconds of arc
1991 03 25 809 0.9− 0.7+ 1998 09 18 704 0.2+ 0.1+ 1998 09 27 704 0.3− 0.5+
1991 03 25 809 0.0 0.2− 1998 09 18 704 0.3+ 0.1− 1998 09 27 704 0.5− 0.8+
1991 03 25 809 1.1+ 0.8− 1998 09 18 704 0.3+ 0.4− 1998 09 27 704 0.8+ 1.7−
1993 10 13 675 0.0 1.7− 1998 09 18 704 1.1− 1.4− 1998 10 19 699 0.5− 0.7+
1993 10 13 675 0.4+ 0.1− 1998 09 18 704 0.9− 1.2− 1998 10 19 699 0.2− 0.9+
1993 10 15 675 0.4+ 0.1− 1998 09 25 699 0.9+ 1.1+ 1998 10 19 699 0.3− 0.8+
1996 04 23 566 (1.7+ 6.1−) 1998 09 25 699 0.7+ 0.8+ 1998 10 28 704 0.7− 0.6+
1996 04 23 566 0.1+ 0.1+ 1998 09 25 699 0.3+ 0.2+ 1998 10 28 704 0.3+ 0.1+
1996 04 23 566 (1.8+ 6.0−) 1998 09 26 704 0.7+ 0.6− 1998 10 28 704 0.2+ 0.1−
1996 04 23 566 0.1− 0.4− 1998 09 26 704 0.7+ 1.2− 1998 10 28 704 0.6− 0.0
1996 04 23 566 (1.7+ 6.2−) 1998 09 26 704 0.0 0.1+ 1998 10 28 704 0.1+ 0.5−
1996 04 23 566 0.6− 0.2+ 1998 09 26 704 0.9+ 1.2− 1998 10 29 704 0.5− 0.6+
1998 09 14 704 1.1− 0.6+ 1998 09 26 704 0.9+ 0.7− 1998 10 29 704 1.4− 0.9+
1998 09 14 704 0.1+ 0.0 1998 09 27 704 0.4+ 0.7+ 1998 10 29 704 0.3+ 0.2−
1998 09 14 704 0.4− 0.1+ 1998 09 27 704 0.6− 0.5+ 1998 10 29 704 0.3+ 0.9+

1998 SW1 = 1998 UZ43 = 1993 TO32

Id. G. V. Williams (MPC 32725), A. Doppler (d)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 292.34285 (2000.0) P Q
n 0.18844111 ω 93.79921 −0.75631595 −0.63956206
a 3.0131375 Ω 46.50667 +0.49923217 −0.70020946
e 0.0626202 i 10.93751 +0.42279240 −0.31728077
P 5.23 H 12.7 G 0.15 U 5
Residuals in seconds of arc
1993 10 09 809 0.3+ 0.7− 1998 09 17 910 0.3+ 0.0 1998 10 15 704 0.2+ 1.0−
1993 10 09 809 1.0− 0.7− 1998 09 17 910 0.2− 0.1− 1998 10 17 699 0.5+ 1.3+
1993 10 09 809 1.3− 0.6− 1998 09 18 910 0.0 0.1− 1998 10 17 699 0.2− 0.0
1993 10 11 809 0.9+ 1.0+ 1998 09 18 910 0.1− 0.0 1998 10 17 699 0.6+ 0.8+
1993 10 11 809 1.2+ 0.6+ 1998 09 21 699 0.6− 1.0+ 1998 10 28 704 1.4+ 0.1+
1993 10 11 809 1.5+ 0.9+ 1998 09 21 699 1.1− 0.4+ 1998 10 28 704 0.7+ 1.5−
1993 10 21 809 0.3− 0.5− 1998 09 21 699 1.3− 0.6+ 1998 10 28 704 1.2+ 1.3−
1993 10 21 809 0.3− 0.2+ 1998 09 22 910 0.1+ 0.3+ 1998 10 28 704 1.2+ 1.5−
1993 10 21 809 1.0− 0.1− 1998 09 23 910 0.2+ 0.2+ 1998 10 28 704 1.9+ 0.7−
1998 09 16 910 0.1− 0.2− 1998 09 23 910 0.1+ 0.2+ 1998 10 29 704 1.2− 0.3+
1998 09 16 910 0.0 0.2− 1998 10 15 704 0.8+ 0.3− 1998 10 29 704 2.3− 1.8+
1998 09 17 910 0.1+ 0.3− 1998 10 15 704 1.2+ 1.7− 1998 10 29 704 0.9− 1.9+
1998 09 17 910 0.5+ 0.4− 1998 10 15 704 1.0− 1.3− 1998 10 29 704 1.9− 2.7+
1998 09 17 910 0.3+ 0.1− 1998 10 15 704 0.3− 0.8−
1998 SK100 = 1979 QV5

Id. A. Gnädig, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 126.51953 (2000.0) P Q
n 0.26390654 ω 19.56815 +0.82223732 +0.56575984
a 2.4071470 Ω 305.82130 −0.53183534 +0.72498695
e 0.0587178 i 4.38393 −0.20267453 +0.39282277
P 3.73 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1953 08 16 675 0.6+ 0.0 1998 09 26 704 0.4− 0.3− 1998 10 29 704 1.5+ 0.4+
1953 08 16 675 0.9− 0.7+ 1998 09 27 704 0.2+ 0.1+ 1998 10 29 704 1.3+ 0.8+
1953 10 01 675 0.0 0.0 1998 09 27 704 0.6− 0.2− 1998 10 29 704 0.9+ 0.8−
1953 10 01 675 0.3+ 1.1− 1998 09 27 704 0.6− 0.0 1998 11 10 699 0.4+ 0.8+
1979 08 30 809 1.0+ 0.3+ 1998 09 27 704 0.0 0.3+ 1998 11 10 699 0.8+ 0.1−
1979 08 30 809 0.3− 0.0 1998 09 27 704 0.5− 0.0 1998 11 10 699 0.1− 0.2+
1982 07 09 413 0.2− 0.0 1998 10 11 699 0.0 0.2+ 1998 12 09 704 1.1− 0.1+
1982 07 09 413 1.0− 0.1+ 1998 10 11 699 0.1+ 0.6+ 1998 12 09 704 1.0− 0.4−
1989 02 11 675 0.8+ 0.2+ 1998 10 11 699 0.2+ 0.6+ 1998 12 09 704 1.0− 0.8−
1989 02 15 413 1.1− 0.8− 1998 10 28 704 1.1+ 0.6− 1998 12 09 704 1.0− 0.9+
1989 02 15 413 0.7+ 0.2− 1998 10 28 704 0.2− 0.3+ 1998 12 09 704 0.3+ 0.3−
1993 04 18 413 (0.6− 7.1+) 1998 10 28 704 1.5+ 0.4− 1999 01 08 704 1.4+ 0.8+
1998 09 26 704 0.5− 0.1− 1998 10 28 704 0.8− 1.5+ 1999 01 08 704 (0.2+ 2.2+)
1998 09 26 704 0.3− 1.2− 1998 10 28 704 0.9− 0.4− 1999 01 08 704 1.1− 0.1−
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1998 09 26 704 0.9− 1.0− 1998 10 29 704 1.2+ 0.3+ 1999 01 08 704 0.7− 1.2−
1998 09 26 704 1.0− 0.1− 1998 10 29 704 0.3+ 0.2−

1998 TX28 = 1981 UX8

Id. A. Doppler, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 3.81752 (2000.0) P Q
n 0.17224695 ω 60.41249 −0.04585794 −0.99659145
a 3.1991531 Ω 32.43547 +0.86659626 −0.07383494
e 0.1038119 i 7.34566 +0.49689836 +0.03679516
P 5.72 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1955 04 21 675 0.4+ 0.9+ 1998 10 19 699 1.0+ 1.3+ 1998 11 11 704 0.2+ 1.0−
1981 10 30 381 0.5+ 0.3+ 1998 10 19 699 0.5+ 0.6+ 1998 11 11 704 1.0− 0.2−
1981 10 30 381 0.3− 0.4− 1998 10 19 699 0.8+ 1.3+ 1998 11 11 704 0.4− 0.1−
1989 04 04 675 0.2+ 0.3+ 1998 10 20 691 0.8− 0.4+ 1998 11 11 704 0.1+ 0.7−
1998 08 26 910 0.3− 0.4+ 1998 10 20 691 0.7− 0.5+ 1998 11 16 566 0.3+ 0.4−
1998 08 26 910 0.5− 0.3+ 1998 10 20 691 0.4− 0.5+ 1998 11 16 566 0.3+ 0.1−
1998 08 26 910 0.3− 0.1+ 1998 11 10 704 0.5+ 0.0 1998 11 16 566 0.4− 0.0
1998 10 15 691 0.5− 0.5+ 1998 11 10 704 0.1− 0.4+ 1998 11 20 699 0.5− 0.1+
1998 10 15 691 0.2− 0.0 1998 11 10 704 0.0 1.7− 1998 11 20 699 0.8+ 1.1+
1998 10 15 691 0.6− 0.0 1998 11 10 704 0.3+ 1.6− 1998 11 20 699 1.0+ 0.3−

1998 TW30 = 1982 SV3

Id. A. Doppler, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 50.51948 (2000.0) P Q
n 0.18886070 ω 24.77542 +0.73437598 −0.67687949
a 3.0086730 Ω 18.11453 +0.59267893 +0.60340876
e 0.0989162 i 9.30275 +0.33079241 +0.42158276
P 5.22 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1976 05 30 413 0.6− 1.4− 1998 10 10 699 0.1+ 0.1+ 1998 11 11 704 0.2+ 0.6−
1976 05 30 413 0.6+ 1.4+ 1998 10 19 699 0.3− 0.7− 1998 11 11 704 0.0 0.1+
1982 09 24 033 0.6+ 0.3+ 1998 10 19 699 0.3+ 0.4+ 1998 11 11 704 0.4− 0.2−
1982 09 24 033 0.1− 0.2+ 1998 10 19 699 0.2− 0.1− 1998 11 11 704 0.6+ 0.0
1982 10 15 413 1.2− 0.6− 1998 11 10 704 0.8+ 0.1− 1998 11 11 704 0.6− 1.0−
1982 10 15 413 0.7+ 0.2+ 1998 11 10 704 (1.1+ 2.4−) 1998 11 15 699 0.1+ 0.7+
1998 10 10 699 0.4+ 0.5− 1998 11 10 704 0.9− 0.2− 1998 11 15 699 0.1− 1.2+
1998 10 10 699 0.0 1.0+ 1998 11 10 704 0.1− 1.6− 1998 11 15 699 0.1+ 1.3+

1998 VL7 = 1978 WZ17 = 1997 MW3 = 1998 ST133

Id. G. V. Williams (MPC 33318), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 52.88009 (2000.0) P Q
n 0.19455880 ω 169.13657 +0.85876119 −0.51224915
a 2.9496385 Ω 221.68360 +0.46880098 +0.79451457
e 0.1228519 i 0.98252 +0.20677251 +0.32610951
P 5.07 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1978 11 30 675 0.4+ 0.0 1998 09 26 704 0.4+ 0.2− 1998 10 29 704 0.4− 0.4+
1978 12 01 675 0.3− 0.5− 1998 09 26 704 0.1+ 0.6− 1998 10 29 704 0.1+ 0.8−
1995 01 31 691 0.0 0.1− 1998 09 26 704 0.8− 0.5− 1998 10 29 704 0.6+ 0.4−
1995 01 31 691 0.0 0.2+ 1998 09 26 704 0.6− 0.5+ 1998 11 10 704 0.6+ 0.9+
1995 01 31 691 0.0 0.1− 1998 09 27 704 0.2− 0.4+ 1998 11 10 704 0.8+ 0.9+
1997 06 28 704 0.2− 0.6− 1998 09 27 704 0.7+ 0.2+ 1998 11 10 704 0.3+ 0.4−
1997 06 28 704 0.3+ 0.6− 1998 09 27 704 0.7+ 0.5− 1998 11 10 704 1.0− 0.5+
1997 06 28 704 0.5+ 0.7− 1998 09 27 704 0.9− 0.8+ 1998 11 10 699 0.9+ 0.6−
1997 07 02 704 0.1+ 0.4+ 1998 09 27 704 0.6− 1.5+ 1998 11 10 704 0.3+ 1.3−
1997 07 02 704 0.1+ 0.2+ 1998 10 17 699 0.1+ 0.6+ 1998 11 10 699 0.0 0.3+
1997 07 02 704 0.5− 0.4+ 1998 10 17 699 0.0 0.4+ 1998 11 10 699 0.1+ 0.9+

1997 07 02 704 0.1− 0.2+ 1998 10 17 699 0.3+ 0.6+ 1998 11 11 704 0.6− 1.7+
1998 09 18 809 1.3+ 1.8+ 1998 10 28 704 0.7+ 0.4− 1998 11 11 704 0.7− 0.3−
1998 09 18 809 0.1+ 0.7+ 1998 10 28 704 1.7+ 0.2+ 1998 11 11 704 0.7− 0.3−
1998 09 18 809 0.8− 1.7+ 1998 10 28 704 0.1+ 1.3− 1998 11 11 704 1.1+ 0.4−
1998 09 20 809 0.9− 1.2− 1998 10 28 704 0.1− 0.8− 1998 11 11 704 0.1− 0.8−
1998 09 20 809 1.3− 1.8− 1998 10 28 704 1.0− 1.0− 1998 11 23 699 0.4− 0.1−
1998 09 20 809 1.0− 1.2− 1998 10 29 704 0.9− 0.4− 1998 11 23 699 0.3+ 1.3+
1998 09 26 704 0.6− 0.1+ 1998 10 29 704 1.1+ 0.7− 1998 11 23 699 1.2+ 0.1+

1998 VN21 = 1969 TQ7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 87.84084 (2000.0) P Q
n 0.23932504 ω 52.72456 +0.99175782 −0.12348086
a 2.5692752 Ω 314.33988 +0.09712289 +0.89855655
e 0.2599210 i 2.73997 +0.08356775 +0.42112778
P 4.12 H 16.6 G 0.15 U 3
Residuals in seconds of arc
1969 10 08 033 0.3+ 0.1− 1998 11 10 704 0.1+ 0.6− 1998 11 11 704 0.8+ 1.5−
1969 10 08 033 0.1+ 0.3− 1998 11 10 704 0.3− 0.1− 1998 11 15 699 0.1− 0.7+
1977 09 08 413 0.5− 0.8− 1998 11 10 704 0.0 0.4− 1998 11 15 699 0.3+ 0.3+
1977 09 08 413 0.5+ 0.9+ 1998 11 10 704 1.2− 1.5+ 1998 11 15 699 0.2− 0.9+
1998 10 19 699 0.9− 0.2+ 1998 11 11 704 0.1+ 1.2− 1998 11 20 699 1.2+ 0.8+
1998 10 19 699 1.2+ 1.6+ 1998 11 11 704 0.8+ 0.4− 1998 11 20 699 0.1− 0.1−
1998 10 19 699 0.8− 0.4+ 1998 11 11 704 0.2+ 1.1− 1998 11 20 699 1.2− 0.5−

1998 WQ5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 15.41151 (2000.0) P Q
n 0.43656461 ω 269.68258 −0.85337325 +0.26917370
a 1.7209584 Ω 285.89631 −0.03305340 −0.88259325
e 0.3547092 i 27.65721 −0.52025145 −0.38545384
P 2.26 H 15.3 G 0.15 U 4
Residuals in seconds of arc
1989 11 25 675 0.8− 0.4− 1998 11 23 557 0.1+ 0.2− 1998 12 12 402 0.4− 0.7−
1989 11 25 675 0.8+ 0.2+ 1998 11 23 557 0.1+ 0.1− 1998 12 12 402 0.3− 0.5−
1998 11 19 704 (1.4− 2.8+) 1998 11 23 557 0.1− 0.3− 1998 12 20 360 0.1+ 0.0
1998 11 19 704 0.6− 1.7+ 1998 11 23 118 0.6− 0.8− 1998 12 20 360 0.0 0.1−
1998 11 19 704 1.2− 1.6+ 1998 11 23 118 0.4+ 0.2− 1998 12 20 360 0.2+ 0.1−
1998 11 19 704 (1.0− 3.3+) 1998 11 23 118 0.1+ 0.1− 1998 12 26 360 0.5− 1.0−
1998 11 20 557 0.4+ 0.8− 1998 11 24 046 0.5− 0.3+ 1998 12 26 360 0.3− 0.9−
1998 11 20 557 0.4+ 0.6− 1998 11 24 046 0.1− 0.5+ 1998 12 26 360 0.7− 0.9−
1998 11 20 557 0.6− 0.8− 1998 11 24 046 0.1− 0.3+ 1999 01 09 704 0.5− 1.2+
1998 11 22 684 0.2+ 0.2+ 1998 11 24 046 0.0 0.2+ 1999 01 09 704 1.3+ 0.6−
1998 11 22 684 0.1+ 0.5+ 1998 11 24 713 0.4− 0.8− 1999 01 09 704 0.3+ 1.4+
1998 11 23 704 0.6− 0.0 1998 11 24 713 0.5+ 0.8− 1999 01 09 704 (3.0− 0.8+)
1998 11 23 704 2.0+ 1.0− 1998 11 24 900 0.3+ 0.2+ 1999 01 09 704 (4.6− 1.9+)
1998 11 23 704 1.0− 0.3+ 1998 11 24 900 0.1+ 0.1− 1999 01 17 118 0.4+ 0.8+
1998 11 23 704 1.9− 1.1− 1998 11 28 402 0.8+ 0.5+ 1999 01 17 118 0.1− 0.6−
1998 11 23 704 0.6+ 0.4+ 1998 11 28 402 0.6+ 0.4+ 1999 01 21 046 0.5− 0.2−
1998 11 23 704 1.8+ 0.5− 1998 11 28 402 0.9+ 0.3+ 1999 01 21 046 0.4− 0.0
1998 11 23 704 1.2+ 1.0+ 1998 11 28 360 0.5+ 0.4− 1999 01 21 046 0.2− 0.1+
1998 11 23 704 0.7− 0.1+ 1998 11 28 360 0.3+ 0.0 1999 01 21 046 0.1− 0.0
1998 11 23 704 0.5− 0.9+ 1998 11 28 360 0.5+ 0.2− 1999 01 22 360 0.3− 0.0
1998 11 23 704 1.8− 1.4− 1998 12 07 104 0.3+ 0.6+ 1999 01 22 360 0.0 0.1+
1998 11 23 704 (3.0− 0.8+) 1998 12 07 104 0.4− 0.8+ 1999 01 22 360 0.2− 0.1+
1998 11 23 684 0.0 0.5+ 1998 12 07 104 0.8+ 0.9+ 1999 02 25 587 0.1+ 0.2−
1998 11 23 684 0.0 0.5+ 1998 12 12 402 0.1− 0.7− 1999 02 25 587 0.6+ 0.1+

1998 WV5 = 1980 HE
Id. A. Doppler, S. Nakano, M. E. Sansaturio
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 209.90562 (2000.0) P Q
n 0.18672597 ω 352.36760 −0.44692213 +0.86691797
a 3.0315605 Ω 250.86341 −0.80791806 −0.49708571
e 0.1073900 i 13.51042 −0.38409505 +0.03686509
P 5.28 H 12.6 G 0.15 U 2
Residuals in seconds of arc
1951 11 28 675 1.6− 0.7− 1998 11 23 888 0.3+ 0.5+ 1999 01 08 699 0.8− 0.5+
1951 11 28 675 1.6+ 0.5+ 1998 11 23 888 0.0 0.7+ 1999 01 08 699 1.0+ 0.4−
1980 04 18 808 0.0 0.6+ 1998 11 23 385 1.1+ 0.1+ 1999 01 08 699 0.2− 1.4+
1980 04 18 808 0.0 0.7− 1998 11 23 385 0.9+ 0.6+ 1999 01 13 888 0.5− 0.3−
1987 09 29 675 2.0− 0.2− 1998 11 23 888 0.4+ 0.7+ 1999 01 13 888 0.5− 0.2−
1987 09 29 675 1.5+ 0.5+ 1998 11 26 888 0.9+ 0.2+ 1999 01 22 888 0.2− 0.2−
1998 11 16 566 0.0 0.6− 1998 11 26 888 0.8+ 0.4+ 1999 01 22 888 0.4− 0.3+
1998 11 16 566 0.3+ 0.9− 1998 12 11 888 0.3− 0.6− 1999 02 04 888 0.3− 0.9+
1998 11 16 566 0.4− 0.0 1998 12 11 888 0.0 0.5− 1999 02 04 888 1.3− 1.0+
1998 11 18 905 1.5+ 1.6− 1998 12 22 888 0.4− 0.5−
1998 11 18 905 1.7− 0.5− 1998 12 22 888 0.6− 0.4−

1998 WJ17 = 1989 SB7

Id. A. Doppler, G. V. Williams, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 112.07302 (2000.0) P Q
n 0.12389650 ω 83.13055 +0.73291869 +0.67770743
a 3.9850156 Ω 234.18431 −0.64957453 +0.67111327
e 0.2151126 i 4.20940 −0.20219578 +0.30053223
P 7.96 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1986 04 02 413 (4.4− 1.0+) 1998 11 21 704 0.8+ 0.2− 1999 01 05 699 0.5+ 0.3+
1986 04 02 413 0.4− 1.1− 1998 11 21 704 (2.1+ 2.3−) 1999 01 05 699 0.8− 0.1+
1989 09 30 675 0.1+ 0.4− 1998 11 21 704 0.9+ 0.5− 1999 01 05 699 0.2− 0.2−
1989 09 30 675 0.6+ 1.3− 1998 11 24 704 0.2+ 0.9− 1999 02 07 691 0.2− 0.1−
1995 05 29 413 0.9− 1.3− 1998 11 24 704 0.6+ 1.2− 1999 02 07 691 0.3− 0.2−
1995 05 29 413 0.3+ 0.4− 1998 11 24 704 1.1− 1.2− 1999 02 07 691 0.1− 0.1+
1998 11 20 699 0.3+ 0.3+ 1998 11 24 704 0.8− 0.2+ 1999 02 12 691 0.4+ 0.0
1998 11 20 699 0.0 1.4+ 1998 11 24 704 1.2− 0.3+ 1999 02 12 691 0.1+ 0.4−
1998 11 20 699 1.0− 1.1+ 1998 11 25 699 0.5+ 0.1+ 1999 02 12 691 0.5+ 0.4+
1998 11 21 704 0.1+ 0.0 1998 11 25 699 0.6+ 0.0
1998 11 21 704 0.0 0.6− 1998 11 25 699 0.4+ 0.2+

1998 XM4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 13.80644 (2000.0) P Q
n 0.46222753 ω 301.34817 −0.61667338 −0.28412346
a 1.6566554 Ω 235.70429 +0.11002140 −0.95454991
e 0.4174255 i 62.70532 −0.77949294 +0.09004630
P 2.13 H 14.9 G 0.15 U 3
Residuals in seconds of arc
1993 05 24 675 (5.6− 8.5+) 1998 12 12 046 0.5− 0.1+ 1998 12 23 118 0.2+ 0.3−
1993 05 24 675 0.1− 0.1+ 1998 12 12 046 0.0 0.7+ 1998 12 29 046 0.1+ 0.6+
1993 06 15 675 0.1− 0.6− 1998 12 12 046 0.7− 0.5+ 1998 12 29 046 0.4− 1.0−
1993 06 15 675 0.1+ 0.8+ 1998 12 12 118 0.3− 0.5− 1998 12 29 046 0.7− 1.5+
1998 12 10 704 1.1+ 0.9+ 1998 12 12 118 0.8− 0.1+ 1999 01 01 658 1.2+ 0.6−
1998 12 10 704 0.0 0.5+ 1998 12 12 118 0.6− 0.1− 1999 01 01 658 0.1− 0.2−
1998 12 10 704 0.6+ 0.7+ 1998 12 13 725 0.6− 0.0 1999 01 01 658 0.5− 0.5−
1998 12 10 118 0.5+ 0.4− 1998 12 13 725 0.1+ 0.5− 1999 01 03 658 0.0 0.4−
1998 12 10 118 0.0 0.1− 1998 12 13 734 0.0 0.4+ 1999 01 03 658 0.2− 0.5−
1998 12 10 046 0.4− 0.1− 1998 12 13 704 0.1+ 1.0+ 1999 01 03 658 0.0 0.4−
1998 12 10 046 0.3− 0.2− 1998 12 13 704 0.6+ 1.3+ 1999 01 05 402 0.8− 0.1−
1998 12 10 046 0.0 0.1+ 1998 12 13 704 0.3− 0.1− 1999 01 05 402 0.4+ 1.6−
1998 12 10 557 0.6+ 0.3− 1998 12 13 734 1.0− 0.3+ 1999 01 05 402 0.0 0.1+
1998 12 10 557 0.4− 0.5− 1998 12 13 704 1.1− 1.5+ 1999 01 17 046 0.4+ 1.4−

1998 12 11 734 0.8+ 0.4− 1998 12 13 704 (2.6+ 0.5−) 1999 01 17 046 0.4− 0.4−
1998 12 11 658 0.3+ 0.6− 1998 12 13 704 1.7+ 1.3+ 1999 01 17 046 0.0 0.4−
1998 12 11 658 0.1+ 0.4− 1998 12 13 704 0.8+ 0.5− 1999 01 17 046 0.0 1.0+
1998 12 11 734 0.1− 0.1− 1998 12 13 725 0.1+ 0.5− 1999 01 17 046 0.5+ 0.6−
1998 12 11 658 0.0 0.2− 1998 12 13 704 0.1− 1.2+ 1999 01 20 046 0.0 0.1+
1998 12 11 426 1.2+ 1.2+ 1998 12 13 711 0.6− 0.6+ 1999 01 20 046 0.3+ 0.0
1998 12 11 426 0.9+ 0.3+ 1998 12 13 711 0.6− 0.4+ 1999 01 20 046 0.3− 0.0
1998 12 11 426 0.7+ 1.0+ 1998 12 13 711 0.5− 0.7+ 1999 01 20 046 0.3+ 0.0
1998 12 11 557 0.4− 0.3+ 1998 12 16 402 1.0− 0.7− 1999 02 17 360 0.8− 0.1−
1998 12 11 557 0.0 0.3+ 1998 12 16 402 0.9− 1.7− 1999 02 17 360 0.8− 1.2−
1998 12 11 557 0.7− 0.4+ 1998 12 16 402 0.3− 1.4− 1999 02 17 360 0.0 0.8−
1998 12 11 557 0.1+ 0.1− 1998 12 17 402 0.9− 0.8− 1999 06 05 426 0.3− 0.1+
1998 12 12 402 0.7− 0.2− 1998 12 17 402 0.9− 1.1− 1999 06 05 426 1.6− 1.5+
1998 12 12 402 0.1− 0.1+ 1998 12 17 402 0.6− 1.2− 1999 06 05 426 0.0 1.1+
1998 12 12 402 0.7− 0.3− 1998 12 19 587 0.4+ 0.4− 1999 06 05 426 1.0− 0.9+
1998 12 12 104 1.2+ 1.4+ 1998 12 19 587 1.6+ 0.6+ 1999 06 09 426 0.7+ 0.1−
1998 12 12 104 0.4+ 1.0+ 1998 12 23 402 1.5+ 0.3+ 1999 06 09 426 1.2+ 0.2+
1998 12 12 104 0.7− 0.4+ 1998 12 23 402 0.4+ 1.6− 1999 06 09 426 0.5+ 0.1+
1998 12 12 046 0.3+ 0.2+ 1998 12 23 402 1.0+ 0.6− 1999 06 09 426 1.1+ 0.4+
1998 12 12 046 0.8− 0.4+ 1998 12 23 118 1.0+ 0.1−

1998 XM40 = 1988 AR5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 25.19921 (2000.0) P Q
n 0.17988513 ω 196.51214 −0.38592113 −0.89112006
a 3.1079394 Ω 276.70358 +0.87125342 −0.26700248
e 0.1919509 i 13.90583 +0.30328593 −0.36689877
P 5.48 H 14.6 G 0.15 U 3
Residuals in seconds of arc
1983 03 08 413 0.7− 0.5+ 1998 12 17 704 (1.1− 2.7−) 1999 01 16 704 0.6− 0.8−
1983 03 08 413 0.8+ 0.6− 1998 12 17 704 0.9+ 1.7− 1999 01 16 704 0.6− 0.7−
1988 01 11 033 0.1+ 0.0 1998 12 17 704 0.8− 1.4− 1999 01 19 704 0.2+ 1.1+
1988 01 11 033 0.1+ 0.9+ 1998 12 17 704 0.4− 0.5− 1999 01 19 704 0.4− 0.3+
1998 12 14 704 0.1+ 0.5+ 1998 12 17 704 0.2− 0.3+ 1999 01 19 704 1.2+ 0.6−
1998 12 14 704 (2.9+ 0.3+) 1999 01 16 704 0.2+ 0.1+ 1999 01 19 704 0.8+ 0.4+
1998 12 14 704 0.4+ 0.9+ 1999 01 16 704 0.3− 0.7+ 1999 01 19 704 1.2− 0.9−
1998 12 14 704 0.2+ 1.5+ 1999 01 16 704 0.3+ 0.1−

1998 XU51 = 1984 JF1

Id. A. Doppler, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 231.77647 (2000.0) P Q
n 0.17658431 ω 216.50328 +0.04028760 +0.96841550
a 3.1465501 Ω 57.06440 −0.83328873 +0.16845707
e 0.1695572 i 17.04879 −0.55136812 −0.18383043
P 5.58 H 12.9 G 0.15 U 2
Residuals in seconds of arc
1950 04 20 675 1.3− 0.6+ 1998 12 17 704 0.3+ 0.5− 1999 01 16 732 0.4− 0.5−
1950 04 20 675 2.0+ 0.5+ 1998 12 17 704 0.6+ 0.7− 1999 01 17 732 0.3− 0.2−
1984 05 04 688 0.6− 0.8− 1998 12 17 704 0.3− 0.2+ 1999 01 17 732 0.4− 0.4−
1984 05 04 688 0.8− 1.4− 1998 12 17 704 1.0− 0.8− 1999 01 18 732 0.4− 0.2−
1996 08 11 413 0.0 0.8− 1998 12 24 699 0.4+ 0.1+ 1999 01 18 732 1.1+ 0.7−
1996 08 11 413 0.5+ 0.3− 1998 12 24 699 0.5+ 0.2+ 1999 01 19 732 0.4+ 0.7+
1998 11 21 699 0.2+ 0.5− 1998 12 24 699 0.2+ 1.0+ 1999 01 19 732 1.5− 0.6+
1998 11 21 699 0.1+ 0.6+ 1999 01 15 732 0.3+ 0.7+ 1999 02 03 732 0.3+ 0.2−
1998 11 21 699 1.3+ 0.0 1999 01 15 732 0.0 0.2+ 1999 02 03 732 0.3+ 0.0
1998 12 14 704 0.0 0.3+ 1999 01 15 732 0.0 0.3+ 1999 02 03 732 0.4+ 0.0
1998 12 14 704 0.1+ 1.8− 1999 01 15 732 0.5− 0.2+ 1999 02 03 732 1.5+ 1.5+
1998 12 14 704 1.7− 0.3+ 1999 01 16 732 1.2− 0.0
1998 12 14 704 0.3− 2.0− 1999 01 16 732 0.2+ 0.6−

1998 YG = 1990 BJ4

Id. A. Doppler, M. E. Sansaturio
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 41.32354 (2000.0) P Q
n 0.22559624 ω 285.38802 −0.88823415 −0.45903834
a 2.6724821 Ω 227.29068 +0.43031911 −0.81766959
e 0.1459408 i 1.40346 +0.16082774 −0.34741940
P 4.37 H 14.6 G 0.15 U 3
Residuals in seconds of arc
1982 04 22 413 1.7− 0.9+ 1998 12 17 120 0.1− 0.3+ 1999 01 23 120 0.5− 0.1−
1982 04 22 413 1.8+ 0.3− 1998 12 18 120 0.5+ 0.1+ 1999 03 19 704 0.2+ 0.0
1990 01 24 033 0.4+ 0.4− 1998 12 18 120 2.0+ 0.1+ 1999 03 19 704 0.7− 1.2−
1990 01 25 033 0.4− 0.1− 1999 01 20 120 0.3− 0.4+ 1999 03 19 704 0.8+ 0.8−
1998 12 16 120 0.9− 1.0− 1999 01 20 120 0.1− 0.8+ 1999 03 19 704 0.4− 1.3−
1998 12 16 120 0.4− 0.1− 1999 01 20 120 0.0 0.4+ 1999 03 19 704 0.2+ 0.8+
1998 12 16 120 0.1+ 1.0+ 1999 01 21 120 0.1− 0.1+ 1999 03 20 704 0.9− 0.2−
1998 12 17 120 0.8− 0.4− 1999 01 21 120 0.7+ 0.7+ 1999 03 20 704 0.2− 0.1+
1998 12 17 120 0.5− 0.1+ 1999 01 22 120 0.5+ 0.1+ 1999 03 20 704 0.9− 0.5+
1998 12 17 120 0.4+ 0.2− 1999 01 22 120 0.1− 0.2+ 1999 03 20 704 0.8+ 0.0
1998 12 17 120 0.3− 0.5+ 1999 01 23 120 0.2− 0.3+ 1999 03 20 704 1.1+ 0.7−
1998 YF7 = 1999 BU33 = 1968 OP = 1975 XH5 = 1980 TC7

Id. S. Nakano (MPC 33724), M. E. Sansaturio, A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 132.33507 (2000.0) P Q
n 0.17223285 ω 118.34095 +0.95663447 +0.24161427
a 3.1993276 Ω 228.18059 −0.27729228 +0.92643295
e 0.1991352 i 12.61056 +0.08921598 +0.28869454
P 5.72 H 12.9 G 0.15 U 4
Residuals in seconds of arc
1968 07 22 095 0.0 0.0 1998 12 22 355 0.6+ 1.1− 1999 01 08 355 0.6+ 1.0+
1975 12 03 095(27.3+ 1.8−) 1998 12 24 355 0.2− 0.0 1999 01 08 355 0.6+ 0.5+
1980 10 14 330(13.5+ 2.3+) 1998 12 24 355 0.3− 0.3− 1999 01 10 355 1.1− 0.4−
1980 10 31 330 (6.7+ 0.4+) 1998 12 24 355 0.5− 0.0 1999 01 10 355 0.4− 0.1+
1998 12 15 704 0.6− 0.3− 1998 12 25 355 0.5− 0.4+ 1999 01 10 355 0.3− 0.4+
1998 12 15 704 0.5+ 0.4+ 1998 12 25 355 0.0 0.2+ 1999 01 16 355 0.5+ 0.8−
1998 12 15 704 0.7+ 0.8+ 1998 12 25 355 0.1− 0.9+ 1999 01 16 355 0.1+ 1.6−
1998 12 15 704 0.1+ 0.7+ 1998 12 27 900 0.0 0.0 1999 01 16 355 0.5+ 0.7−
1998 12 15 704 1.4+ 1.1+ 1998 12 27 900 0.8− 0.2+ 1999 01 20 704 1.3+ 0.0
1998 12 22 704 1.1+ 0.1− 1998 12 29 355 0.7− 1.3+ 1999 01 20 704 0.1+ 0.3−
1998 12 22 704 0.3+ 1.5− 1998 12 29 355 1.2− 1.3+ 1999 01 20 704 (0.6− 2.4−)
1998 12 22 704 0.3+ 0.8− 1998 12 29 355 0.3− 0.2+ 1999 01 20 704 (1.2− 2.5−)
1998 12 22 704 0.1+ 0.2+ 1999 01 05 402 0.1− 0.6− 1999 02 04 355 0.3− 0.9+
1998 12 22 704 0.8− 0.3− 1999 01 05 402 0.6− 0.4− 1999 02 04 355 0.4+ 0.5+
1998 12 22 355 0.6− 1.2− 1999 01 05 402 0.1− 0.4−
1998 12 22 355 0.7− 0.9− 1999 01 08 355 1.2+ 0.8+

1998 YP12 = 1986 PK4

Id. A. Doppler, M. E. Sansaturio
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 154.58904 (2000.0) P Q
n 0.18945457 ω 57.35907 +0.99892412 +0.03720586
a 3.0023823 Ω 300.49494 −0.04531914 +0.90981622
e 0.0869320 i 1.84103 +0.00983755 +0.41334025
P 5.20 H 12.7 G 0.15 U 5
Residuals in seconds of arc
1986 08 07 033 0.4+ 0.3− 1999 01 14 691 0.4+ 0.3− 1999 02 10 704 0.3− 0.7+
1986 08 08 033 0.1+ 0.7− 1999 01 14 691 0.5+ 0.4− 1999 02 10 715 0.6+ 0.1−
1995 05 29 413 0.7− 0.2− 1999 01 17 715 0.1− 0.6+ 1999 02 10 715 0.8+ 0.3−
1995 05 29 413 0.5+ 0.2− 1999 01 17 715 0.1+ 0.0 1999 02 10 704 0.9+ 0.0
1998 12 28 715 (0.1+ 4.1+) 1999 01 17 715 0.6− 1.8+ 1999 02 10 704 0.2+ 0.5−
1998 12 28 715 (2.3− 2.3+) 1999 01 23 715 0.4+ 0.2+ 1999 02 10 704 0.3+ 1.1−
1998 12 29 715 0.4− 0.1− 1999 01 23 715 0.2+ 0.6+ 1999 02 13 691 0.2+ 0.5−
1998 12 29 715 0.1− 0.5− 1999 01 23 715 0.8− 0.6+ 1999 02 13 691 0.1+ 0.9−

1998 12 29 715 0.8− 0.5+ 1999 02 07 715 1.5− 0.5+ 1999 02 13 691 1.0+ 0.3−
1999 01 02 715 (2.1− 2.9+) 1999 02 07 715 1.0− 0.4+ 1999 02 13 704 0.7− 0.6+
1999 01 02 715 0.2+ 0.3− 1999 02 07 715 0.2− 0.4− 1999 02 13 704 0.5+ 0.1+
1999 01 08 715 0.7− 1.1− 1999 02 07 715 0.1− 0.3+ 1999 02 13 704 0.5+ 1.2−
1999 01 08 715 (2.4− 0.1+) 1999 02 08 715 1.1+ 0.9− 1999 02 13 704 0.4− 0.3−
1999 01 08 715 0.9+ 0.5− 1999 02 08 715 0.5− 1.1+ 1999 02 13 704 1.3− 0.7+
1999 01 11 715 0.0 0.0 1999 02 08 715 1.9− 0.4+ 1999 02 18 715 1.4+ 0.9+
1999 01 11 715 0.3+ 0.1− 1999 02 10 704 0.3+ 0.6− 1999 02 18 715 0.3+ 0.7−
1999 01 11 715 0.7− 0.0 1999 02 10 715 1.7+ 0.7+ 1999 02 18 715 0.8− 0.3−
1999 01 14 691 0.5+ 0.4− 1999 02 10 715 0.6− 0.1+

1999 AN10

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 70.04961 (2000.0) P Q
n 0.55941450 ω 268.25232 −0.56757076 +0.68457782
a 1.4587479 Ω 314.55303 −0.21820263 −0.66076110
e 0.5621420 i 39.93188 −0.79388352 −0.30781159
P 1.76 H 18.0 G 0.15 U 2
Residuals in seconds of arc
1955 01 26 675 1.2− 0.2− 1999 01 24 046 0.3+ 0.0 1999 02 15 046 0.5− 0.3−
1955 01 26 675 (8.4+ 1.6+) 1999 01 24 046 0.3+ 0.1− 1999 02 15 046 0.3+ 0.5+
1955 01 26 675 1.5− 1.2+ 1999 01 24 046 0.1− 0.3− 1999 02 15 046 0.1+ 0.6+
1955 01 26 675 3.2+ 1.2+ 1999 01 24 046 0.8+ 0.3− 1999 02 15 046 0.2+ 0.4+
1999 01 13 704 1.1+ 0.8+ 1999 01 24 658 0.2+ 0.6− 1999 02 18 104 0.0 1.1−
1999 01 13 704 (0.0 2.5−) 1999 01 24 658 0.2− 0.4− 1999 02 18 587 0.0 1.0+
1999 01 13 704 0.7− 0.5− 1999 01 24 658 0.2+ 0.6− 1999 02 18 587 0.8− 0.3−
1999 01 13 704 0.3+ 0.5+ 1999 01 26 071 0.3+ 0.4+ 1999 02 18 587 0.5+ 0.7+
1999 01 13 704 2.0− 0.1− 1999 01 26 071 0.3− 2.8+ 1999 02 18 587 0.9+ 0.8−
1999 01 14 557 0.3− 0.4− 1999 01 26 402 0.4+ 0.7+ 1999 02 20 428 0.7+ 0.8−
1999 01 14 557 0.1− 0.0 1999 01 26 402 0.3− 0.2+ 1999 02 20 428 1.0+ 1.4−
1999 01 15 046 0.0 0.1+ 1999 01 26 402 0.4+ 0.7+ 1999 05 15 426 0.7− 0.1+
1999 01 15 046 0.1− 0.3+ 1999 01 26 360 0.3+ 0.3+ 1999 05 15 426 0.2− 0.6−
1999 01 15 046 0.3− 0.4− 1999 01 26 360 0.1− 0.6+ 1999 05 15 426 0.5− 0.1+
1999 01 15 046 0.2− 0.2− 1999 01 26 360 0.3+ 0.4+ 1999 05 16 426 0.8− 0.3−
1999 01 15 046 0.4− 0.2+ 1999 01 27 587 0.5− 0.0 1999 05 16 426 1.3− 0.3−
1999 01 15 587 0.7+ 0.7+ 1999 01 27 587 0.3− 0.4− 1999 05 16 426 0.9− 0.6+
1999 01 15 587 0.1− 1.0+ 1999 01 30 402 0.7+ 0.5+ 1999 05 23 426 1.8− 0.4−
1999 01 16 704 0.5+ 0.4− 1999 01 30 402 0.1+ 0.3− 1999 05 23 426 1.6− 0.3+
1999 01 16 704 0.2+ 0.1+ 1999 01 30 402 0.2+ 0.4− 1999 05 26 950 0.3− 0.4+
1999 01 16 704 0.8− 0.3+ 1999 02 04 402 0.2+ 0.1− 1999 05 26 950 0.5+ 0.0
1999 01 16 704 0.2+ 0.6+ 1999 02 04 402 0.1+ 0.2− 1999 05 26 950 0.8− 0.4−
1999 01 17 046 0.1− 0.1+ 1999 02 07 587 0.4+ 0.2− 1999 05 27 950 0.3+ 1.1+
1999 01 17 046 0.1+ 0.3− 1999 02 07 587 0.7+ 0.3+ 1999 05 27 950 0.0 1.0+
1999 01 17 046 0.0 0.2+ 1999 02 07 587 0.5+ 0.5− 1999 06 09 675 0.3+ 0.4+
1999 01 17 046 0.0 0.0 1999 02 08 704 0.9+ 2.8+ 1999 06 09 675 0.1+ 0.4+
1999 01 17 402 0.5− 0.1+ 1999 02 08 704 0.5+ 0.2+ 1999 06 09 675 0.1+ 0.6+
1999 01 17 402 0.2− 0.1− 1999 02 08 704 0.5− 0.8+ 1999 06 09 675 0.1+ 0.4+
1999 01 17 402 0.5− 0.1+ 1999 02 08 704 0.3− 0.0 1999 06 09 675 0.0 0.4+
1999 01 17 540 0.7− 0.3+ 1999 02 08 704 0.6− 0.7+ 1999 06 09 675 0.0 0.5+
1999 01 17 540 0.6− 0.1+ 1999 02 08 900 0.2− 0.0 1999 06 20 046 1.0− 2.1−
1999 01 17 540 2.1− 0.1+ 1999 02 08 900 0.3+ 0.5− 1999 07 02 413 0.3+ 0.9+
1999 01 19 151 0.9− 0.3− 1999 02 08 402 0.0 0.4− 1999 07 08 587 0.4− 1.6−
1999 01 19 151 0.6+ 0.2+ 1999 02 08 402 0.0 0.9− 1999 07 08 658 0.1− 1.0−
1999 01 19 151 (3.4− 1.4+) 1999 02 08 402 0.3+ 0.9− 1999 07 08 658 0.2+ 0.3−
1999 01 19 587 0.0 0.0 1999 02 09 360 0.5+ 0.0 1999 07 08 658 0.7+ 0.0
1999 01 19 587 0.2− 0.1+ 1999 02 09 360 0.6+ 0.3+ 1999 07 08 568 0.0 0.6+
1999 01 21 046 0.1− 0.3− 1999 02 09 360 0.4+ 0.1+ 1999 07 08 568 0.1+ 0.6+
1999 01 21 046 0.4+ 0.2− 1999 02 12 587 0.1− 0.7+ 1999 07 09 658 0.1− 0.3+
1999 01 21 046 0.0 0.1− 1999 02 12 587 0.1+ 0.8− 1999 07 09 658 0.7− 0.5+
1999 01 21 587 0.3− 0.4− 1999 02 12 587 0.0 0.2− 1999 07 09 658 0.5+ 0.2+
1999 01 21 587 0.2− 0.3− 1999 02 14 587 0.4− 0.0 1999 07 10 568 0.0 0.6+
1999 01 23 071 0.1− 0.1+ 1999 02 14 587 1.0− 0.3− 1999 07 10 568 0.1+ 0.6+
1999 01 23 071 0.0 0.0 1999 02 14 587 0.3+ 0.1+

1999 CX54 = 1977 EP1 = 1983 RZ8 = 1986 GZ1

Id. G. V. Williams (MPC 34247, unpublished)



1999 JULY 28 M.P.C. 35345

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 180.00398 (2000.0) P Q
n 0.22090574 ω 6.57083 +0.97081382 −0.23893986
a 2.7101794 Ω 7.35191 +0.21202626 +0.81471976
e 0.0242077 i 9.30702 +0.11209548 +0.52833649
P 4.46 H 12.7 G 0.15 U 2
Residuals in seconds of arc
1977 03 13 095 0.7+ 1.0+ 1999 02 10 704 0.4− 0.7+ 1999 03 20 704 0.2− 0.3+
1977 03 22 095 0.5− 0.5− 1999 02 10 704 0.1+ 0.9+ 1999 03 20 704 0.1− 0.4+
1977 03 25 095 0.6+ 0.5− 1999 02 10 704 0.5+ 0.7+ 1999 03 20 699 0.3− 0.5+
1983 09 11 095 0.3− 0.6+ 1999 02 13 704 0.8+ 0.3− 1999 03 20 699 0.4+ 0.5+
1986 04 09 071 2.2− 1.6− 1999 02 13 704 0.3− 0.6− 1999 03 20 699 0.4+ 0.4+
1986 04 09 071 0.4− 0.1− 1999 02 13 704 0.2+ 1.0− 1999 04 14 699 0.0 0.5−
1998 11 25 704 0.7− 1.8− 1999 02 13 704 0.6+ 0.1+ 1999 04 14 699 0.5− 1.1+
1998 11 25 704 0.8+ 0.5+ 1999 02 13 704 0.8− 0.6− 1999 04 14 699 0.4− 0.4−
1998 11 25 704 0.6− 0.9− 1999 02 18 699 0.0 0.1− 1999 06 07 703 0.7+ 0.3+
1998 11 25 704 0.8− 1.4− 1999 02 18 699 0.2+ 0.2− 1999 06 07 703 0.4+ 0.3−
1998 11 25 704 0.1+ 0.4+ 1999 02 18 699 0.3+ 0.1+ 1999 06 07 703 0.0 0.7+
1998 12 21 704 1.9− 0.0 1999 03 19 704 0.0 0.4+ 1999 06 07 703 0.1− 0.6+
1998 12 21 704 (2.0− 1.7−) 1999 03 19 704 0.0 0.4− 1999 06 07 704 1.6+ 0.1−
1998 12 21 704 (0.1+ 3.0−) 1999 03 19 704 0.6− 0.5+ 1999 06 07 704 0.3+ 0.1−
1998 12 21 704 (2.3+ 0.8+) 1999 03 19 704 0.0 0.5+ 1999 06 07 704 0.6+ 0.3−
1998 12 21 704 (2.1+ 1.8−) 1999 03 20 704 0.8+ 0.3+ 1999 06 07 704 1.7+ 1.5−
1999 02 10 704 0.2+ 0.8− 1999 03 20 704 0.2+ 1.1+
1999 02 10 704 0.3− 0.0 1999 03 20 704 0.2− 1.1+

1999 CK84 = 1992 EP9

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 241.43927 (2000.0) P Q
n 0.27175061 ω 312.30746 +0.44715071 +0.89442011
a 2.3605998 Ω 344.24755 −0.81139244 +0.40170172
e 0.0394838 i 1.75222 −0.37642869 +0.19659194
P 3.63 H 14.2 G 0.15 U 5
Residuals in seconds of arc
1992 02 25 675 1.0− 0.2− 1996 03 19 566 0.7+ 0.9+ 1999 02 10 704 0.2+ 0.4+
1992 02 25 675 0.6+ 1.0− 1996 03 19 566 0.5+ 1.1+ 1999 02 10 704 0.2+ 1.1+
1992 02 27 675 0.4+ 0.9− 1996 04 22 566 0.5− 0.8− 1999 02 10 704 0.7+ 0.2+
1992 02 27 675 1.2− 0.8+ 1996 04 22 566 0.5− 0.6− 1999 02 10 704 1.0− 0.5−
1992 02 28 675 1.3− 0.7− 1996 04 22 566 0.6− 0.1− 1999 02 13 704 0.4+ 0.5−
1992 02 28 675 0.3+ 0.8− 1999 01 23 691 0.1+ 0.0 1999 02 13 704 0.8+ 0.7+
1992 03 02 809 1.5+ 0.1− 1999 01 23 691 0.1− 0.0 1999 02 13 704 0.5+ 1.0+
1992 03 04 809 (2.7+ 1.5−) 1999 01 23 691 0.1− 0.0 1999 02 13 704 1.6− 0.0
1992 03 07 809 0.5− 0.5+ 1999 02 05 376 1.0+ 0.3− 1999 02 13 704 1.6− 0.2−
1996 03 19 566 1.0+ 0.9+ 1999 02 05 376 0.8+ 0.3−
1999 CN117 = 1999 FU59 = 1990 SP18 = 1996 FF23 = 1997 RB2

Id. G. V. Williams (MPC 34257, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 333.95373 (2000.0) P Q
n 0.29885892 ω 60.08870 −0.37829077 +0.92564909
a 2.2156028 Ω 187.69746 −0.86936561 −0.35836150
e 0.1106135 i 3.57768 −0.31796153 −0.12145286
P 3.30 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1990 09 16 675 1.0− 0.3+ 1998 12 23 704 0.2+ 1.3− 1999 03 20 704 0.1− 0.3+
1990 09 16 675 0.6+ 0.0 1998 12 23 704 (3.7− 0.6−) 1999 03 20 704 0.1− 0.3+
1996 03 24 809 0.6− 0.9+ 1999 02 12 704 0.0 0.5+ 1999 03 23 699 0.4+ 0.8+
1996 03 24 809 0.4− 1.3+ 1999 02 12 704 0.7+ 0.3− 1999 03 23 699 0.9+ 0.1−
1996 03 24 809 0.7− 0.7+ 1999 02 12 704 0.5− 1.5+ 1999 03 23 699 0.4+ 0.4+
1996 03 27 809 1.6+ 0.6+ 1999 02 12 704 0.1+ 1.4− 1999 03 23 704 0.0 1.8−
1996 03 27 809 1.2+ 0.6+ 1999 02 16 704 0.4+ 0.2− 1999 03 23 704 0.5+ 1.1−

1996 03 27 809 0.8+ 1.0+ 1999 02 16 704 1.7− 0.8− 1999 03 23 704 0.2− 0.4−
1997 09 04 910 0.4− 0.2+ 1999 02 16 704 0.0 0.6+ 1999 03 23 704 0.4− 0.4−
1997 09 04 910 0.5− 0.6+ 1999 02 16 704 0.3+ 0.4− 1999 03 23 704 0.4− 0.1−
1997 09 04 910 0.8− 0.7+ 1999 02 16 704 0.9+ 0.3+ 1999 04 14 699 0.2− 1.1+
1997 09 05 910 0.5− 1.0+ 1999 03 19 704 0.1− 0.2− 1999 04 14 699 0.7− 0.3+
1997 09 05 910 0.5− 0.8+ 1999 03 19 704 0.3− 0.5− 1999 04 14 699 1.0− 0.3+
1997 09 05 910 0.4− 1.0+ 1999 03 19 699 0.7+ 0.9+ 1999 05 05 699 0.6+ 0.3−
1997 11 03 704 0.5+ 1.6+ 1999 03 19 704 0.9− 0.1+ 1999 05 05 699 0.5+ 1.0+
1997 11 03 704 (0.3+ 2.9+) 1999 03 19 699 0.6+ 1.3+ 1999 05 05 699 0.2+ 0.5−
1997 11 03 704 (0.5+ 2.3+) 1999 03 19 704 0.6− 0.8+ 1999 05 07 704 0.2− 0.2−
1997 11 03 704 0.4+ 1.4+ 1999 03 19 704 (2.8− 0.5−) 1999 05 07 704 1.4− 0.9+
1997 11 03 704 (3.8− 0.7+) 1999 03 19 699 0.7+ 0.2+ 1999 05 07 704 (2.5− 2.5−)
1998 12 23 704 0.9+ 1.0− 1999 03 20 704 0.0 0.1− 1999 05 07 704 0.8+ 1.4−
1998 12 23 704 0.9− 0.5− 1999 03 20 704 0.8− 0.3− 1999 05 07 704 0.4− 1.0+
1998 12 23 704 1.9+ 0.2+ 1999 03 20 704 0.7− 0.6+

1999 CM126 = 1982 JH
Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 26.78584 (2000.0) P Q
n 0.22913568 ω 102.19333 −0.95191834 −0.17586440
a 2.6448897 Ω 68.10217 +0.03708915 −0.87894837
e 0.1996576 i 15.68513 +0.30409844 −0.44330743
P 4.30 H 13.2 G 0.15 U 2
Residuals in seconds of arc
1982 05 13 033 0.0 0.4− 1999 02 11 704 0.2− 0.2+ 1999 04 09 704 0.4+ 0.8−
1982 05 13 033 0.3− 0.2− 1999 02 11 704 1.0+ 1.0+ 1999 05 08 704 0.0 0.2−
1989 11 08 675 0.9− 0.3+ 1999 02 11 704 1.0− 0.3+ 1999 05 08 704 0.4− 0.8−
1989 11 08 675 0.7+ 0.6− 1999 02 11 704 0.7− 1.7+ 1999 05 08 704 0.5+ 0.3−
1993 12 16 691 0.3− 0.2+ 1999 02 18 704 0.2+ 0.3− 1999 05 08 704 0.8+ 0.3+
1993 12 16 691 0.1+ 0.2+ 1999 02 18 704 0.0 0.2− 1999 05 08 704 1.0+ 0.1+
1993 12 16 691 0.2− 0.3+ 1999 02 18 704 0.9− 0.3+ 1999 06 07 704 0.1+ 1.1+
1994 04 05 691 0.1− 0.6+ 1999 02 18 704 0.4− 0.3+ 1999 06 07 704 0.8+ 0.4+
1994 04 05 691 0.5+ 0.5+ 1999 02 18 704 0.5− 0.9+ 1999 06 07 704 0.6+ 0.0
1994 04 05 691 0.1− 0.4+ 1999 02 18 566 0.8− 1.5− 1999 06 07 704 0.0 0.9+
1998 11 25 704 0.6− 0.8− 1999 02 18 566 1.0− 1.7− 1999 06 07 704 1.1+ 1.0+
1998 11 25 704 0.5− 1.6+ 1999 02 18 566 1.1− 1.7− 1999 06 08 704 0.2+ 0.7+
1998 11 25 704 0.1+ 0.1+ 1999 04 09 704 0.2− 0.2+ 1999 06 08 704 0.6+ 0.6+
1998 11 25 704 0.4+ 0.4+ 1999 04 09 704 0.5+ 0.2− 1999 06 08 704 0.1− 0.7+
1998 11 25 704 1.0+ 1.2+ 1999 04 09 704 0.3+ 0.5− 1999 06 08 704 0.7+ 0.3+
1999 02 11 704 1.0+ 0.9− 1999 04 09 704 0.1− 0.8− 1999 06 08 704 0.9+ 0.4+

1999 DS6 = 1988 XG3

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 95.53171 (2000.0) P Q
n 0.22002668 ω 47.45459 −0.81600702 −0.53072224
a 2.7173932 Ω 99.25089 +0.43860068 −0.82658373
e 0.1044982 i 13.41921 +0.37651294 −0.18733190
P 4.48 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1953 01 09 675 0.2− 0.7− 1999 05 12 704 0.4+ 0.1+ 1999 05 17 704 0.2− 0.2+
1953 01 09 675 0.5+ 0.0 1999 05 12 704 0.0 1.2+ 1999 05 21 704 0.4− 0.0
1988 12 07 033 0.4− 0.6+ 1999 05 15 703 (1.6− 4.3+) 1999 05 21 704 1.5+ 1.3−
1988 12 08 033 0.1+ 0.3+ 1999 05 15 704 0.6− 0.1+ 1999 05 21 704 1.1− 0.6−
1992 09 25 675 0.5− 0.3+ 1999 05 15 703 0.2+ 1.2+ 1999 05 21 704 0.3+ 0.1+
1992 09 25 675 0.9+ 0.7− 1999 05 15 704 0.4− 0.6− 1999 05 21 704 1.7− 1.1−
1999 02 20 704 (2.2+ 0.9+) 1999 05 15 704 0.5− 1.2− 1999 06 08 704 0.5+ 0.0
1999 02 20 704 1.0+ 1.2+ 1999 05 15 703 0.5− 0.3+ 1999 06 08 704 0.8+ 0.5+
1999 02 20 704 0.6− 1.2+ 1999 05 15 704 1.2− 1.4− 1999 06 08 704 0.4+ 0.4+
1999 02 20 704 0.3+ 1.0+ 1999 05 15 703 0.3− 0.2− 1999 06 08 704 0.1+ 0.4+
1999 02 20 704 (6.4− 0.5−) 1999 05 15 704 0.7− 1.0− 1999 06 08 704 0.1− 0.4+
1999 02 23 704 1.2+ 1.0− 1999 05 17 699 0.6+ 0.4+ 1999 06 14 704 0.7+ 0.3+
1999 02 23 704 0.9− 1.3− 1999 05 17 704 0.1− 0.2+ 1999 06 14 704 0.6+ 0.2+



M.P.C. 35346 1999 JULY 28

1999 02 23 704 0.3− 1.4− 1999 05 17 704 0.0 0.7− 1999 06 14 704 0.1+ 0.3+
1999 02 23 704 (2.5− 1.0+) 1999 05 17 699 0.7+ 0.7+ 1999 06 14 704 0.5+ 0.4+
1999 05 12 704 0.0 0.1− 1999 05 17 704 0.3− 0.3− 1999 06 14 704 0.3+ 0.0
1999 05 12 704 0.4− 0.2+ 1999 05 17 704 0.3− 0.4−
1999 05 12 704 0.9+ 0.3+ 1999 05 17 699 0.1+ 0.8+

1999 EN12 = 1995 FD8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 218.17901 (2000.0) P Q
n 0.24396821 ω 333.36229 +0.99340638 +0.03588942
a 2.5365722 Ω 25.30349 +0.03633965 +0.80219292
e 0.1251863 i 14.75885 −0.10873454 +0.59598529
P 4.04 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1995 03 26 691 0.3+ 0.0 1999 03 15 704 0.4− 0.3+ 1999 04 12 704 0.1+ 0.1−
1995 03 26 691 0.0 0.1− 1999 03 15 704 0.4− 0.1+ 1999 04 12 704 0.4− 0.1+
1995 03 26 691 0.5− 0.3+ 1999 03 20 704 0.6+ 0.7− 1999 04 12 704 1.4− 0.1+
1995 04 07 691 0.1+ 0.3− 1999 03 20 704 0.5+ 0.3+ 1999 04 16 704 0.3+ 0.0
1995 04 07 691 0.0 0.1+ 1999 03 20 704 0.7− 0.7− 1999 04 16 704 0.4+ 0.3−
1995 04 07 691 0.2+ 0.0 1999 03 20 704 0.1+ 0.0 1999 04 16 704 0.4− 0.3+
1999 03 15 704 0.2− 0.4− 1999 03 20 704 0.6+ 0.5− 1999 04 16 704 0.3+ 0.6+
1999 03 15 704 0.0 1.5+ 1999 04 12 704 1.0+ 0.6−

1999 FO = 1986 RG15 = 1993 TO44

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 308.31763 (2000.0) P Q
n 0.28790832 ω 303.35188 +0.57883580 +0.81543838
a 2.2714328 Ω 2.02461 −0.71641760 +0.51033186
e 0.1633711 i 4.97002 −0.38948034 +0.27316963
P 3.42 H 14.5 G 0.15 U 2
Residuals in seconds of arc
1986 09 12 095 0.7+ 1.3− 1999 03 19 910 0.7+ 0.3− 1999 04 09 699 0.9+ 0.2+
1992 04 07 691 0.9− 0.3− 1999 03 19 704 0.6+ 0.7− 1999 04 14 704 (0.0 3.1−)
1992 04 07 691 0.2− 0.5− 1999 03 19 704 0.9− 0.6+ 1999 04 14 704 0.4− 1.0−
1992 04 07 691 0.1+ 0.4− 1999 03 19 704 2.0− 2.0+ 1999 04 14 704 1.0− 1.7−
1992 04 25 691 0.0 0.4− 1999 03 19 704 1.1− 0.6+ 1999 04 14 704 0.0 0.5−
1992 04 25 691 0.1− 0.4− 1999 03 19 704 0.9− 0.7+ 1999 04 15 704 0.2− 0.6−
1992 04 25 691 0.1+ 0.2+ 1999 03 20 704 0.1+ 0.3+ 1999 04 15 704 0.0 0.8−
1993 10 10 809 0.2+ 0.8+ 1999 03 20 704 0.7− 0.1− 1999 04 15 704 0.1+ 0.8−
1993 10 10 809 0.2+ 0.8+ 1999 03 20 704 (0.6+ 2.1+) 1999 04 15 704 0.2− 0.4−
1993 10 10 809 1.2− 0.0 1999 03 20 704 0.1− 1.5+ 1999 04 15 704 0.2− 0.2+
1993 10 22 809 (2.6− 2.3−) 1999 03 20 704 1.5− 0.0 1999 04 16 703 0.5+ 0.1−
1993 10 22 809 (3.5− 2.8−) 1999 04 07 704 0.1+ 0.9− 1999 04 16 703 0.0 0.6+
1993 10 22 809 (3.8− 2.8−) 1999 04 07 704 0.9− 0.2− 1999 04 16 703 0.2+ 1.0+
1999 03 17 910 0.8+ 0.2− 1999 04 07 704 0.2− 0.1+ 1999 04 16 703 0.1− 0.8+
1999 03 17 910 0.8+ 0.3− 1999 04 07 704 0.3− 0.0 1999 04 16 703 (1.3+ 2.2+)
1999 03 17 910 0.7+ 0.1− 1999 04 07 704 0.1− 0.2+ 1999 05 13 699 0.5+ 0.8+
1999 03 19 910 0.8+ 0.4− 1999 04 09 699 1.2+ 0.1+ 1999 05 13 699 1.1+ 0.4+
1999 03 19 910 0.8+ 0.4− 1999 04 09 699 1.1+ 0.4+ 1999 05 13 699 1.3+ 1.8+

1999 FJ25 = 1994 JH5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 92.90612 (2000.0) P Q
n 0.18218475 ω 71.23491 −0.45207080 −0.88314761
a 3.0817308 Ω 46.30826 +0.73919900 −0.44950178
e 0.0357689 i 9.97342 +0.49921622 −0.13415827
P 5.41 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1991 11 27 691 0.5− 0.6+ 1996 12 12 327 0.2+ 0.2+ 1999 04 12 704 1.1+ 1.7−
1991 11 27 691 0.0 0.4+ 1999 03 19 704 1.2− 0.0 1999 04 12 704 1.9+ 0.5−
1991 11 27 691 0.1− 0.1+ 1999 03 19 704 0.4+ 1.7− 1999 04 12 704 0.8+ 0.5−

1994 05 04 691 0.8− 0.2− 1999 03 19 704 0.7− 1.8− 1999 04 12 704 (2.0+ 2.0−)
1994 05 04 691 (2.8− 0.8+) 1999 03 19 704 (2.5− 0.8+) 1999 04 12 704 1.7+ 0.8+
1994 05 04 691 0.6− 0.4+ 1999 03 20 704 0.7− 0.5− 1999 04 16 704 1.5− 0.8+
1994 05 11 691 0.8+ 0.1+ 1999 03 20 704 1.6− 0.7+ 1999 04 16 704 0.6− 1.0+
1994 05 11 691 1.0+ 0.3+ 1999 03 20 704 0.3− 1.8+ 1999 04 16 704 1.2+ 1.5+
1996 12 12 327 0.2− 0.3+ 1999 03 20 704 0.3− 0.7+
1996 12 12 327 0.2+ 0.7− 1999 03 20 704 0.4− 0.4−

1999 FM26 = 1990 WJ8 = 1990 WD11 = 1992 GT2 = 1992 GN8

= 1993 SP6

Id. G. V. Williams (MPC 34559, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 7.61612 (2000.0) P Q
n 0.27878217 ω 32.40120 −0.65367652 +0.75578698
a 2.3207377 Ω 196.88408 −0.71959631 −0.63655962
e 0.1050848 i 7.64535 −0.23428221 −0.15355092
P 3.54 H 15.1 G 0.15 U 2
Residuals in seconds of arc
1990 11 17 809 0.4− 2.8− 1993 09 24 809 0.8+ 1.0+ 1999 04 10 699 0.8+ 0.7+
1990 11 22 809 0.8+ 0.3+ 1993 09 24 809 0.1− 0.7+ 1999 04 10 699 0.6+ 0.4+
1990 11 22 809 0.5+ 0.9+ 1993 09 24 809 1.0− 0.5+ 1999 04 10 699 0.8+ 0.0
1990 11 22 809 0.4− 1.4+ 1999 03 19 704 0.2+ 0.5− 1999 04 14 704 0.6+ 0.2−
1992 04 04 809 1.2− 0.0 1999 03 19 704 1.5− 0.2− 1999 04 14 704 0.8− 0.3−
1992 04 04 809 0.4+ 0.2+ 1999 03 19 704 0.1+ 0.2− 1999 04 14 704 0.7+ 0.4+
1992 04 04 809 1.1− 0.6+ 1999 03 19 704 1.4− 1.2+ 1999 04 14 704 0.3+ 0.7−
1992 04 06 809 0.6+ 1.2+ 1999 03 20 704 0.7− 0.5− 1999 04 15 691 0.4− 0.1−
1992 04 06 809 0.0 0.1+ 1999 03 20 704 1.0− 0.2+ 1999 04 15 691 0.1− 0.1−
1992 04 06 809 1.4+ 1.1− 1999 03 20 704 0.1− 0.2+ 1999 04 15 691 0.1− 0.1−
1993 09 17 809 (4.4+ 2.9+) 1999 03 20 704 1.1− 0.6+ 1999 04 16 704 0.1− 1.3−
1993 09 17 809 (4.8+ 3.4+) 1999 03 20 704 0.5− 0.1− 1999 04 16 704 0.2+ 1.2+
1993 09 17 809 (3.8+ 2.6+) 1999 03 23 703 1.9− 0.1− 1999 04 16 704 1.9+ 0.4+
1993 09 18 809 0.1+ 0.6− 1999 03 23 703 0.2− 0.4− 1999 04 16 704 1.8+ 1.0+
1993 09 18 809 0.3+ 0.8− 1999 03 23 703 0.5− 0.3+ 1999 04 16 704 1.1+ 0.2+
1993 09 18 809 0.5− 0.8− 1999 03 23 703 1.6− 1.2− 1999 06 08 704 0.7+ 0.3+
1993 09 22 809 (2.5− 0.4+) 1999 04 07 699 0.1− 0.2+ 1999 06 08 704 0.3+ 1.3−
1993 09 22 809 (3.8− 0.1−) 1999 04 07 699 0.5+ 0.1+ 1999 06 08 704 0.7+ 1.9−
1993 09 22 809 (4.3− 0.5−) 1999 04 07 699 0.8+ 0.2+ 1999 06 08 704 0.5+ 0.6−

1999 FA27 = 1993 SP1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 105.83235 (2000.0) P Q
n 0.23791895 ω 281.13503 +0.12104932 −0.99088574
a 2.5793881 Ω 161.59616 +0.96806772 +0.10467625
e 0.3021113 i 10.78868 +0.21952663 +0.08478399
P 4.14 H 14.1 G 0.15 U 2
Residuals in seconds of arc
1993 09 16 400 (3.3+ 1.9+) 1999 03 19 704 0.6+ 0.7+ 1999 03 23 703 0.1− 0.7+
1993 09 16 400 0.3+ 0.6+ 1999 03 19 704 0.6− 0.8− 1999 03 23 703 0.1− 0.1−
1993 09 18 400 0.2− 1.5− 1999 03 19 704 0.1+ 0.2− 1999 04 12 704 0.0 0.6+
1993 09 18 400 0.1− 0.7+ 1999 03 19 704 0.5− 0.4− 1999 04 12 704 0.2+ 0.5+
1997 09 28 566 0.2− 0.2− 1999 03 19 704 0.4− 0.4− 1999 04 12 704 0.7+ 0.1−
1997 09 28 566 0.1− 0.2+ 1999 03 20 704 0.6+ 1.1− 1999 04 12 704 0.2+ 0.9+
1997 09 28 566 0.2− 0.4− 1999 03 20 704 0.8+ 0.9− 1999 04 12 704 0.2+ 0.9+
1997 11 29 688 0.5+ 0.4+ 1999 03 20 704 0.2− 0.3+ 1999 04 16 704 0.6+ 0.2+
1997 11 29 688 0.8+ 0.4+ 1999 03 20 704 0.6+ 0.5− 1999 04 16 704 0.3+ 0.4+
1997 12 30 566 0.2+ 0.3− 1999 03 20 704 0.0 0.1− 1999 04 16 704 1.2− 1.8−
1997 12 30 566 0.6− 0.2− 1999 03 23 703 (0.7− 2.2+) 1999 04 16 704 1.7− 0.3−
1997 12 30 566 0.2− 0.1− 1999 03 23 703 0.5− 1.3+ 1999 04 16 704 0.3+ 0.5−
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1999 FO27 = 1992 SR16

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 33.32908 (2000.0) P Q
n 0.23240019 ω 8.85936 −0.98143129 +0.19156717
a 2.6200630 Ω 182.25537 −0.18762918 −0.96932042
e 0.0036328 i 14.31301 −0.03984874 −0.15401278
P 4.24 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1992 09 21 033 0.6− 0.2− 1999 03 19 704 0.7− 0.9+ 1999 04 12 704 0.4− 0.8−
1992 09 21 033 0.0 0.8− 1999 03 20 704 0.0 0.3+ 1999 04 12 704 0.1− 1.5−
1992 09 22 033 0.1+ 0.7+ 1999 03 20 704 0.5− 0.2+ 1999 04 16 704 0.5+ 1.1−
1992 09 24 033 0.2+ 0.1+ 1999 03 20 704 0.4− 0.3+ 1999 04 16 704 1.0+ 0.3−
1992 09 24 033 1.0− 0.3+ 1999 03 20 704 0.6− 0.4− 1999 04 16 704 0.9− 0.5−
1992 09 26 033 0.5+ 0.7− 1999 03 20 704 0.2+ 0.5− 1999 04 16 704 1.5+ 0.8+
1992 09 27 033 0.2− 0.4− 1999 04 10 699 0.3+ 0.7+ 1999 04 16 704 1.0+ 0.4−
1992 09 28 033 1.1+ 0.9+ 1999 04 10 699 0.6+ 1.0+ 1999 05 10 699 1.1− 1.5+
1999 03 19 704 0.8+ 0.7− 1999 04 10 699 0.9+ 1.0+ 1999 05 10 699 0.4+ 0.6+
1999 03 19 704 0.2+ 0.7+ 1999 04 12 704 0.2− 0.4− 1999 05 10 699 0.4+ 0.4+
1999 03 19 704 1.3− 1.0+ 1999 04 12 704 1.0− 1.6−
1999 03 19 704 0.9− 0.5+ 1999 04 12 704 0.2+ 1.6−

1999 FM29 = 1996 TG42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 9.78966 (2000.0) P Q
n 0.21283140 ω 100.50267 −0.83222434 +0.54888517
a 2.7782985 Ω 112.82951 −0.53610299 −0.76063138
e 0.0390684 i 4.87218 −0.14140804 −0.34664821
P 4.63 H 14.0 G 0.15 U 3
Residuals in seconds of arc
1992 11 19 691 0.1+ 0.1− 1999 03 19 704 0.2− 0.2+ 1999 04 10 699 0.3+ 0.6+
1992 11 19 691 0.1+ 0.2+ 1999 03 19 704 0.2+ 0.9+ 1999 04 10 699 1.0+ 0.4+
1992 11 19 691 0.2− 0.0 1999 03 19 704 0.1− 0.1− 1999 04 12 704 0.6+ 1.0−
1996 10 07 809 0.8− 0.3− 1999 03 19 704 0.0 0.4− 1999 04 12 704 0.2+ 0.7−
1996 10 07 809 (2.3− 0.2−) 1999 03 20 704 0.2+ 0.6− 1999 04 12 704 0.0 0.9−
1996 10 07 809 1.6− 0.1− 1999 03 20 704 0.6+ 0.6+ 1999 04 12 704 0.4− 1.2−
1996 10 08 809 0.6+ 1.4+ 1999 03 20 704 1.2+ 0.8+ 1999 04 12 704 0.2+ 1.2−
1996 10 08 809 0.0 0.6+ 1999 03 20 704 1.0− 0.7+ 1999 04 16 704 0.5+ 0.9+
1996 10 08 809 0.8+ 0.5+ 1999 03 23 703 0.1− 0.2+ 1999 04 16 704 1.0+ 0.3+
1996 10 10 809 1.2+ 1.0− 1999 03 23 703 1.0− 0.6− 1999 04 16 704 0.8− 1.8+
1996 10 10 809 0.0 1.1− 1999 03 23 703 1.5− 0.9− 1999 04 16 704 1.0− 0.8+
1996 10 10 809 0.1− 0.2− 1999 03 23 703 0.6− 0.3−
1999 03 19 704 0.1+ 0.6− 1999 04 10 699 0.6+ 0.4+

1999 FP29 = 1989 GA8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 18.61722 (2000.0) P Q
n 0.29693314 ω 125.89719 −0.79921081 +0.59601068
a 2.2251721 Ω 90.81404 −0.57345406 −0.71741250
e 0.0663773 i 4.45537 −0.18003476 −0.36068070
P 3.32 H 15.1 G 0.15 U 5
Residuals in seconds of arc
1989 04 06 033 0.1+ 2.4+ 1999 03 20 704 0.3− 0.4− 1999 04 16 704 0.6+ 1.3−
1989 04 07 033 1.6+ 1.8+ 1999 03 23 703 0.4+ 1.5+ 1999 04 16 704 0.1− 1.1+
1999 03 19 704 1.6− 0.5+ 1999 03 23 703 0.5+ 0.1+ 1999 04 16 704 0.8− 0.4+
1999 03 19 704 (2.4− 0.6−) 1999 03 23 703 0.6− 0.4− 1999 04 16 704 0.2− 1.0−
1999 03 19 704 0.2+ 1.0− 1999 03 23 703 0.1+ 1.5− 1999 05 10 699 0.5+ 0.3+
1999 03 19 704 1.2− 0.2+ 1999 04 12 704 0.0 0.3− 1999 05 10 699 0.5− 0.4−
1999 03 19 704 (2.2− 0.9+) 1999 04 12 704 0.3− 0.9− 1999 05 10 699 0.2− 0.4−
1999 03 20 704 (2.1+ 1.6+) 1999 04 12 704 0.2− 0.5− 1999 05 17 703 1.1− 0.6+
1999 03 20 704 0.0 0.1− 1999 04 12 704 0.6+ 0.2+ 1999 05 17 703 0.2+ 0.1−
1999 03 20 704 0.4+ 0.1+ 1999 04 12 704 0.5+ 0.2− 1999 05 17 703 0.6+ 0.1−
1999 03 20 704 0.1+ 0.9− 1999 04 16 704 0.4− 0.5− 1999 05 17 703 0.9+ 1.2+

1999 FN30 = 1981 SB2 = 1985 SH6

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 274.36037 (2000.0) P Q
n 0.25876191 ω 312.42006 +0.84135912 +0.53938177
a 2.4389477 Ω 15.04330 −0.44879379 +0.73266894
e 0.1191492 i 7.61231 −0.30116270 +0.41504643
P 3.81 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1981 09 25 095 (3.9+ 1.7+) 1999 03 19 704 0.1+ 0.0 1999 04 09 699 1.2+ 0.5+
1981 09 26 688 (6.5− 4.2−) 1999 03 19 704 0.2− 0.3+ 1999 04 09 699 0.7+ 0.0
1981 09 26 688 (5.8+ 1.3−) 1999 03 19 704 0.0 1.4+ 1999 04 14 704 1.1− 1.0−
1981 10 05 688 0.7− 0.3− 1999 03 20 704 0.4+ 0.6+ 1999 04 14 704 0.4− 0.5+
1981 10 05 688 0.8− 1.2− 1999 03 20 704 0.6+ 0.7+ 1999 04 14 704 0.0 0.6+
1981 10 05 688 (7.5+ 2.6+) 1999 03 20 704 0.1− 0.2− 1999 04 14 704 1.4− 0.6−
1981 10 05 688 2.1+ 0.5+ 1999 03 20 704 0.5− 0.5+ 1999 04 15 704 0.8− 0.5+
1985 09 21 095 0.0 0.2+ 1999 03 20 704 1.2− 1.6− 1999 04 15 704 0.3− 0.1+
1995 02 25 098 0.2+ 0.5+ 1999 03 23 691 0.3− 0.7+ 1999 04 15 704 0.3− 0.2+
1995 02 25 098 1.0− 1.9− 1999 03 23 691 0.2− 0.9+ 1999 04 15 704 0.1− 0.6+
1995 02 27 098 (7.3+ 1.8−) 1999 03 23 691 0.9− 0.1+ 1999 04 15 704 0.4− 0.4+
1995 02 27 098 (3.3− 0.4+) 1999 04 07 704 0.3− 0.6− 1999 05 10 699 1.3+ 0.5+
1999 03 12 691 0.4+ 0.4+ 1999 04 07 704 0.2− 0.7− 1999 05 10 699 0.6+ 0.2−
1999 03 12 691 0.7+ 0.2+ 1999 04 07 704 0.2+ 1.0− 1999 05 10 699 1.0− 0.6−
1999 03 12 691 0.4+ 0.1+ 1999 04 07 704 0.4+ 0.7− 1999 05 13 699 0.6+ 0.3+
1999 03 19 704 0.6− 0.5+ 1999 04 07 704 0.2+ 1.2− 1999 05 13 699 1.1+ 1.2−
1999 03 19 704 0.4+ 0.1− 1999 04 09 699 0.9+ 0.1+ 1999 05 13 699 0.5+ 0.6−
1999 FO32 = 1979 SO13

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 176.87605 (2000.0) P Q
n 0.22805406 ω 15.63847 +0.71738908 −0.69222557
a 2.6532460 Ω 28.66571 +0.62033140 +0.58335565
e 0.0857045 i 9.42961 +0.31708337 +0.42487638
P 4.32 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1979 09 20 675 0.1− 0.1+ 1999 03 20 704 0.9− 1.8− 1999 04 12 704 1.4+ 0.1+
1979 09 21 675 0.2+ 0.3− 1999 04 07 704 1.3− 0.6+ 1999 04 12 704 0.0 0.2−
1999 01 23 910 0.2− 0.5+ 1999 04 07 704 1.2− 0.4+ 1999 04 12 704 0.3− 0.3−
1999 03 19 704 0.4+ 0.8− 1999 04 07 704 1.3− 0.1− 1999 04 12 704 1.2+ 0.6−
1999 03 19 704 0.1+ 0.1+ 1999 04 07 704 0.5− 0.0 1999 04 12 704 1.9− 0.2−
1999 03 19 704 (2.9− 1.1+) 1999 04 07 704 1.1− 0.2− 1999 04 16 704 0.2+ 0.2+
1999 03 20 704 1.3+ 1.3− 1999 04 07 699 1.6+ 1.7+ 1999 04 16 704 0.8− 0.9+
1999 03 20 704 0.9+ 0.3+ 1999 04 07 699 1.5+ 0.4− 1999 04 16 704 (1.5− 2.5+)
1999 03 20 704 0.1− 0.1+ 1999 04 07 699 1.0+ 0.9+ 1999 04 16 704 (3.0− 0.9+)

1999 FU34 = 1979 WL8 = 1986 TZ4 = 1986 TN10 = 1991 HO1

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 284.01048 (2000.0) P Q
n 0.12529073 ω 269.31918 +0.62887652 +0.77482450
a 3.9553970 Ω 39.88819 −0.66734257 +0.58048491
e 0.1648537 i 5.77321 −0.39895892 +0.25036826
P 7.87 H 11.6 G 0.15 U 1
Residuals in seconds of arc
1979 11 22 675 0.3− 0.3+ 1998 03 25 704 0.1+ 0.3− 1999 03 22 699 0.8+ 0.9+
1979 11 24 675 0.4− 0.3+ 1998 03 25 704 0.1− 1.0− 1999 03 22 699 0.5+ 0.1+
1979 11 25 675 0.3+ 0.7+ 1998 03 25 704 0.1− 0.4− 1999 04 07 704 (2.8+ 0.6+)
1986 10 01 010(12.0+ 2.9−) 1998 03 25 566 0.1+ 0.0 1999 04 07 704 1.3+ 1.1−
1986 10 01 010(17.6+ 3.6−) 1998 03 25 566 0.1+ 0.1+ 1999 04 07 704 0.4− 0.6−
1986 10 03 095 0.4+ 0.1− 1998 03 25 566 0.1+ 0.4+ 1999 04 07 704 0.5− 0.5−
1991 04 19 809 0.3− 1.4− 1999 03 19 704 0.5+ 0.8+ 1999 04 07 704 1.3− 0.3+
1991 04 19 809 1.5− 1.8− 1999 03 19 704 0.1− 0.9− 1999 04 12 704 0.0 0.3+
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1991 04 19 809 (1.0− 2.3−) 1999 03 19 704 0.8+ 1.9+ 1999 04 12 704 0.8− 0.6+
1997 01 16 599 0.6− 0.3− 1999 03 19 704 (2.3− 0.7−) 1999 04 12 704 0.1+ 0.7+
1997 01 16 599 0.4− 0.3+ 1999 03 20 704 0.2− 0.0 1999 04 12 704 0.3− 0.7+
1998 02 24 566 0.0 0.4+ 1999 03 20 704 0.2− 0.0 1999 04 12 704 1.0− 1.3+
1998 02 24 566 0.0 0.2+ 1999 03 20 704 0.6− 1.4− 1999 05 13 699 0.1− 1.0+
1998 02 24 566 0.1− 0.4+ 1999 03 20 704 0.6+ 0.6− 1999 05 13 699 1.3+ 0.0
1998 03 25 704 0.2+ 0.2− 1999 03 20 704 0.6+ 0.6− 1999 05 13 699 0.0 0.3+
1998 03 25 704 0.8+ 0.8− 1999 03 22 699 0.7+ 1.2+

1999 FK53 = 1997 WS43

Id. G. V. Williams, A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 178.81137 (2000.0) P Q
n 0.27943834 ω 15.03920 +0.39051512 −0.91411871
a 2.3171033 Ω 52.09641 +0.82972942 +0.29819226
e 0.0487628 i 7.94164 +0.39880700 +0.27471505
P 3.53 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1997 11 29 704 1.7− 0.9+ 1999 04 10 120 0.6− 0.0 1999 05 13 704 0.8− 0.0
1997 11 29 704 1.6− 0.3− 1999 04 12 704 0.5− 0.7− 1999 05 13 704 0.6− 0.0
1997 11 29 704 (3.0− 0.1−) 1999 04 12 704 0.2− 0.1− 1999 05 13 704 0.4− 0.3+
1997 11 29 704 (2.7− 0.1−) 1999 04 12 704 0.5− 0.2+ 1999 05 13 704 0.4− 0.8−
1997 11 29 704 (2.3− 0.8+) 1999 04 12 704 0.5− 0.4+ 1999 05 18 704 0.4− 0.4−
1997 12 04 704 0.5+ 0.7+ 1999 04 12 704 0.8− 1.5− 1999 05 18 704 1.5− 0.5−
1997 12 04 704 0.6+ 1.4+ 1999 04 14 120 0.5+ 0.5+ 1999 05 18 704 0.9− 0.8−
1997 12 04 704 0.3+ 0.3+ 1999 04 14 120 0.3+ 0.7+ 1999 05 18 704 1.7− 0.6+
1997 12 04 704 1.3+ 0.8+ 1999 04 14 120 0.8+ 0.5+ 1999 05 18 704 1.1− 0.9+
1997 12 05 704 0.1+ 0.3− 1999 04 25 120 1.3+ 0.4− 1999 05 19 704 0.6− 0.8+
1997 12 05 704 0.2− 0.3− 1999 04 25 120 1.1+ 0.8− 1999 05 19 704 0.6− 0.6+
1997 12 05 704 0.5+ 1.3− 1999 04 26 120 1.6+ 0.2− 1999 05 19 704 0.3− 0.3+
1997 12 05 704 0.9− 0.2− 1999 05 07 699 0.9+ 1.0+ 1999 05 19 704 0.7+ 0.1−
1997 12 05 704 1.1+ 1.3− 1999 05 07 699 0.8+ 0.7+ 1999 05 19 704 1.1− 0.8−
1999 03 28 120(16.5− 0.3−) 1999 05 07 699 1.8+ 0.8+ 1999 06 05 699 0.6− 0.6−
1999 03 28 120(17.0− 1.2+) 1999 05 10 704 0.3+ 0.3− 1999 06 05 699 1.4+ 0.0
1999 04 05 120 1.5+ 0.3− 1999 05 10 704 1.5+ 0.3− 1999 06 05 699 0.7+ 0.0
1999 04 05 120 0.3− 0.6+ 1999 05 10 704 0.2+ 0.9− 1999 06 09 704 0.4+ 0.3+
1999 04 05 120 0.1− 0.2+ 1999 05 10 704 0.7+ 0.1+ 1999 06 09 704 (2.1+ 0.9−)
1999 04 10 120 0.6− 0.0 1999 05 10 704 0.2− 0.0 1999 06 09 704 0.8+ 0.7+
1999 04 10 120 1.5− 0.8− 1999 05 13 704 0.5− 0.3+ 1999 06 09 704 0.0 0.2−

1999 FP59 = 1986 SR
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 316.74737 (2000.0) P Q
n 0.44486500 ω 303.57016 +0.80258071 +0.59645093
a 1.6994846 Ω 19.82014 −0.53652956 +0.72942954
e 0.2593212 i 1.77658 −0.26076855 +0.33493109
P 2.22 H 18.4 G 0.15 U 4
Residuals in seconds of arc
1986 09 30 046 (2.9− 0.6−) 1999 03 24 691 0.9+ 0.8− 1999 04 23 658 0.0 0.4+
1986 09 30 046 0.7+ 0.6− 1999 03 24 691 0.7+ 0.5− 1999 04 23 658 0.8+ 0.2−
1986 10 01 046 0.1+ 1.6− 1999 04 09 691 1.4− 0.5− 1999 05 07 711 0.9− 0.5−
1986 10 01 046 0.9+ 1.2− 1999 04 09 691 1.3− 0.4− 1999 05 07 711 0.5− 0.5−
1986 10 03 046 (6.4+ 1.3−) 1999 04 09 691 1.4− 0.5− 1999 05 07 711 0.7− 0.6−
1986 10 03 046 (4.7+ 0.9−) 1999 04 11 859 (0.2− 10.4+) 1999 05 07 711 0.5− 0.4−
1999 03 23 691 0.6+ 0.8− 1999 04 11 859 (0.1+ 9.8+) 1999 05 23 693 0.4+ 1.0+
1999 03 23 691 0.7+ 0.8− 1999 04 11 859 (1.6− 9.5+) 1999 05 23 693 0.5+ 0.6+
1999 03 23 691 0.1+ 0.4+ 1999 04 19 422 0.2− 0.3− 1999 05 23 693 0.4+ 0.4+
1999 03 24 691 0.2+ 1.5− 1999 04 19 422 1.6− 0.3− 1999 06 18 691 0.8+ 0.2+
1999 03 24 691 0.2+ 1.1− 1999 04 19 422 0.2− 0.4− 1999 06 18 691 0.8+ 0.7+
1999 03 24 691 (2.2+ 1.4−) 1999 04 23 658 0.8− 0.2+ 1999 06 18 691 1.1+ 0.2+

1999 GP3 = 1999 GQ16 = 1978 ER10

Id. G. V. Williams (MPC 34562), M. E. Sansaturio (d)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 348.28962 (2000.0) P Q
n 0.23471898 ω 54.19304 −0.60564610 +0.79570546
a 2.6027787 Ω 178.48051 −0.78721484 −0.59790149
e 0.0873597 i 14.75810 −0.11612753 −0.09678139
P 4.20 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1978 03 15 675 1.1− 0.1− 1999 04 07 699 0.5+ 0.3− 1999 04 15 763 0.1+ 0.2−
1978 03 16 675 0.9+ 1.4− 1999 04 07 699 0.6+ 0.1− 1999 04 15 763 0.6+ 0.5−
1995 03 28 691 0.0 1.0− 1999 04 10 763 0.5− 0.1− 1999 04 15 704 0.3− 1.4+
1995 03 28 691 0.2− 0.4− 1999 04 10 763 0.5− 0.3− 1999 04 15 704 0.1− 0.1+
1995 03 28 691 0.2− 0.1− 1999 04 10 763 0.4− 0.2− 1999 04 15 704 1.6− 1.4−
1999 02 21 699 0.4+ 0.9− 1999 04 11 763 0.8− 0.5− 1999 04 15 704 0.3− 1.6+
1999 02 21 699 0.6+ 0.7+ 1999 04 11 763 0.5− 0.4− 1999 04 15 704 1.6+ 0.1+
1999 02 21 699 0.2+ 0.5+ 1999 04 11 763 0.2− 0.0 1999 04 16 704 1.2+ 0.5−
1999 03 22 699 0.8+ 0.4− 1999 04 12 704 0.2+ 0.0 1999 04 16 704 0.1− 0.7+
1999 03 22 699 0.6+ 0.6− 1999 04 12 704 0.3− 0.4+ 1999 04 16 704 0.6− 0.4−
1999 03 22 699 0.2− 0.4+ 1999 04 12 704 0.6− 0.8+ 1999 04 16 704 0.5− 0.3+
1999 04 06 763 1.4− 0.3+ 1999 04 12 704 0.7+ 0.5+ 1999 04 16 704 0.5− 0.3+
1999 04 06 763 0.5− 0.3+ 1999 04 12 704 0.7+ 0.6+ 1999 04 17 703 0.8+ 0.7+
1999 04 06 763 0.9− 0.4+ 1999 04 13 763 0.3− 0.7− 1999 04 17 703 0.5+ 0.2+
1999 04 06 763 0.7− 0.4+ 1999 04 13 763 0.0 0.4− 1999 04 17 703 1.2+ 0.6+
1999 04 06 704 0.7− 0.3+ 1999 04 13 763 0.3− 0.3− 1999 04 17 703 1.1+ 0.7+
1999 04 06 704 0.0 0.2+ 1999 04 13 763 0.1− 0.3− 1999 05 13 682 0.2+ 0.5+
1999 04 06 704 0.3+ 0.4+ 1999 04 14 763 0.5− 0.6− 1999 05 13 682 1.0+ 1.1+
1999 04 06 704 0.1− 0.2+ 1999 04 14 763 0.1− 0.5− 1999 05 14 682 0.6− 0.4−
1999 04 06 704 1.1+ 0.8− 1999 04 14 763 0.5− 0.2− 1999 05 14 682 0.1− 0.1+
1999 04 07 699 0.7+ 0.4− 1999 04 14 763 0.3− 0.2−

1999 GK4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 352.03986 (2000.0) P Q
n 0.35891616 ω 146.61037 +0.70854006 +0.70543062
a 1.9609840 Ω 168.46797 −0.66591962 +0.67702861
e 0.4920418 i 5.28136 −0.23349956 +0.20976154
P 2.75 H 16.1 G 0.15 U 3
Residuals in seconds of arc
1955 04 21 675 0.4− 1.0− 1999 04 15 428 0.3− 0.3− 1999 05 07 711 0.0 0.6−
1955 04 21 675 0.5+ 0.5+ 1999 04 15 422 0.2− 0.5− 1999 05 07 046 0.7+ 0.4+
1988 02 23 413 0.1+ 0.5+ 1999 04 15 422 0.2− 0.5− 1999 05 07 046 0.0 0.5+
1988 02 23 413 1.2− 0.2+ 1999 04 15 422 0.1− 0.5− 1999 05 07 046 0.0 0.5+
1999 02 17 910 0.2− 0.4− 1999 04 15 428 0.1+ 0.5− 1999 05 07 046 0.6+ 0.5+
1999 02 17 910 0.3− 0.5+ 1999 04 16 704 0.7− 0.1+ 1999 05 08 703 0.4+ 1.2+
1999 02 17 910 0.5+ 0.1+ 1999 04 16 704 0.4− 1.0− 1999 05 08 703 0.5− 0.3+
1999 03 25 699 0.4− 0.3+ 1999 04 16 704 0.2− 1.7− 1999 05 08 703 0.3+ 0.8+
1999 03 25 699 0.3− 0.6+ 1999 04 16 704 0.3− 1.1− 1999 05 08 703 0.6+ 0.2+
1999 03 25 699 0.4− 1.7+ 1999 04 16 704 (1.4− 2.2−) 1999 05 08 352 0.2− 1.1−
1999 04 11 699 0.6+ 0.3+ 1999 04 16 422 0.1+ 0.2− 1999 05 08 352 0.4− 1.3−
1999 04 11 699 0.2+ 0.5+ 1999 04 16 422 0.2+ 0.2− 1999 05 08 352 0.1− 1.1−
1999 04 11 699 0.6+ 0.2+ 1999 04 16 422 0.1+ 0.2− 1999 05 09 703 0.8+ 0.5+
1999 04 12 758 0.5+ 0.1− 1999 04 17 046 0.3+ 0.1+ 1999 05 09 703 0.0 0.7+
1999 04 12 758 0.4+ 0.4+ 1999 04 17 046 0.2+ 0.2+ 1999 05 09 726 1.7+ 1.7−
1999 04 12 758 0.7+ 0.7+ 1999 04 17 046 0.5+ 0.2− 1999 05 09 703 0.3+ 0.2+
1999 04 12 732 1.1− 0.0 1999 04 17 046 0.7+ 0.1− 1999 05 09 726 1.0+ 1.8−
1999 04 12 732 1.3− 0.2+ 1999 04 18 557 0.1+ 0.0 1999 05 09 726 0.9+ 1.9−
1999 04 12 732 0.8− 0.3+ 1999 04 18 557 0.2+ 0.1− 1999 05 09 703 0.1+ 0.6+
1999 04 12 859 0.6− 0.1+ 1999 04 18 104 0.3+ 0.2− 1999 05 09 610 0.6− 0.5−
1999 04 12 859 0.5− 0.2− 1999 04 18 557 0.1+ 0.0 1999 05 09 151 0.2− 1.1−
1999 04 12 859 0.6− 0.1− 1999 04 18 104 (2.2+ 0.8+) 1999 05 09 151 0.0 0.9−
1999 04 12 704 0.1− 0.1− 1999 04 19 118 0.1+ 0.2+ 1999 05 09 151 0.1+ 1.1−
1999 04 12 704 0.7− 0.5− 1999 04 19 118 0.5+ 0.2+ 1999 05 09 610 0.6− 0.5−
1999 04 12 719 0.6+ 1.0− 1999 04 19 118 0.5+ 0.0 1999 05 09 151 0.2+ 1.0−
1999 04 12 704 0.2− 0.2+ 1999 04 19 557 0.5+ 0.1− 1999 05 09 610 0.5− 0.6−
1999 04 12 719 0.0 1.1+ 1999 04 19 704 0.2+ 0.1+ 1999 05 09 151 (2.2+ 0.9−)
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1999 04 12 704 0.2− 0.5− 1999 04 19 704 0.2+ 0.1− 1999 05 09 151 0.9− 0.0
1999 04 12 719 0.1− 0.3+ 1999 04 19 704 0.0 0.8+ 1999 05 09 610 0.6− 0.7−
1999 04 12 704 0.3+ 0.9− 1999 04 19 704 0.4− 0.1− 1999 05 09 610 0.5− 0.7−
1999 04 12 719 0.7+ 0.6+ 1999 04 19 704 0.4− 0.3+ 1999 05 09 118 0.3+ 0.4+
1999 04 12 719 0.2+ 0.2+ 1999 04 19 422 0.3+ 0.9− 1999 05 09 118 0.2+ 0.5+
1999 04 12 422 0.8− 0.1+ 1999 04 19 422 0.4+ 0.4− 1999 05 12 704 0.2+ 0.6−
1999 04 12 422 0.9− 0.2− 1999 04 19 422 0.3+ 0.5− 1999 05 12 704 0.9+ 0.2−
1999 04 12 422 0.6− 0.0 1999 04 19 557 0.2+ 0.2− 1999 05 12 704 0.1+ 0.3−
1999 04 12 422 0.5− 0.1− 1999 04 20 557 0.2+ 0.0 1999 05 12 704 0.1− 0.1+
1999 04 12 557 0.7− 0.0 1999 04 20 557 0.1+ 0.0 1999 05 12 704 0.7+ 0.2+
1999 04 12 557 0.1+ 0.1− 1999 04 20 557 0.1− 0.0 1999 05 12 360 0.3+ 0.3−
1999 04 12 118 0.2− 0.1− 1999 04 20 860 0.9− 0.8+ 1999 05 12 360 0.3+ 0.1−
1999 04 12 118 0.2− 0.2− 1999 04 20 860 0.2+ 1.3+ 1999 05 12 360 0.3+ 0.3−
1999 04 12 118 0.3− 0.4− 1999 04 20 860 0.5− 0.8+ 1999 05 13 610 0.5− 2.0−
1999 04 13 758 0.4+ 0.6+ 1999 04 20 900 0.1+ 0.1+ 1999 05 13 610 1.1+ 0.4−
1999 04 13 758 0.6+ 0.5+ 1999 04 20 900 0.0 0.0 1999 05 13 610 (2.7+ 1.2+)
1999 04 13 758 0.5+ 0.9+ 1999 04 20 557 0.4+ 0.1− 1999 05 14 952 0.0 0.2−
1999 04 13 428 0.7− 0.1− 1999 04 20 557 0.1+ 0.0 1999 05 15 952 0.9+ 0.2+
1999 04 13 426 0.0 0.5+ 1999 04 20 557 0.2+ 0.1− 1999 05 15 952 1.5+ 0.1−
1999 04 13 426 0.4+ 0.4+ 1999 04 21 557 0.0 0.1+ 1999 05 15 704 0.3− 0.8+
1999 04 13 426 0.1+ 0.3+ 1999 04 22 658 0.1− 0.6+ 1999 05 15 704 0.4− 0.4−
1999 04 13 422 0.5− 0.2+ 1999 04 22 658 0.2− 0.7+ 1999 05 15 704 0.1− 0.3−
1999 04 13 422 0.5− 0.2+ 1999 04 22 658 0.2− 0.9+ 1999 05 15 704 0.6− 0.2+
1999 04 13 422 0.4− 0.3+ 1999 04 23 557 0.6− 0.1− 1999 05 15 704 0.3+ 0.4−
1999 04 13 587 0.6− 0.0 1999 04 24 557 0.6− 0.1+ 1999 05 16 703 0.8+ 1.1+
1999 04 13 587 0.5− 0.1+ 1999 04 24 557 0.5− 0.0 1999 05 16 703 0.1+ 0.6+
1999 04 13 587 0.7− 0.0 1999 04 25 046 0.2+ 0.6+ 1999 05 16 703 0.7− 0.2+
1999 04 13 108 0.8− 1.3+ 1999 04 25 046 0.4+ 0.8+ 1999 05 16 703 1.0− 0.3−
1999 04 13 108 0.1+ 0.5+ 1999 04 25 046 0.1+ 0.7+ 1999 05 19 118 0.1− 0.4+
1999 04 13 108 0.5− 1.4+ 1999 04 25 046 0.1+ 0.5+ 1999 05 19 118 0.0 0.5+
1999 04 13 557 0.1+ 0.2+ 1999 04 26 046 0.6+ 0.4+ 1999 05 21 118 1.1+ 0.3+
1999 04 13 557 0.0 0.2+ 1999 04 26 046 0.5+ 0.5+ 1999 05 21 118 0.9+ 0.3+
1999 04 13 557 0.0 0.2+ 1999 05 01 151 0.5+ 0.1− 1999 05 23 658 0.2+ 0.4+
1999 04 14 758 0.1− 0.6− 1999 05 01 151 1.1− 0.4− 1999 05 23 658 0.0 0.7+
1999 04 14 758 0.1− 0.3+ 1999 05 01 151 0.5− 0.1− 1999 05 23 658 0.2+ 0.8+
1999 04 14 758 (0.3+ 3.2+) 1999 05 01 151 0.9− 0.1+ 1999 05 23 118 0.8− 0.5+
1999 04 14 758 0.3− 0.5+ 1999 05 01 151 0.4+ 0.9− 1999 05 23 118 0.1− 0.6+
1999 04 14 844 0.4+ 0.0 1999 05 01 151 0.4− 0.0 1999 05 28 118 0.2+ 0.1−
1999 04 14 844 0.7− 0.1+ 1999 05 04 151 0.2+ 1.2− 1999 05 28 118 0.9− 0.3+
1999 04 14 426 0.3+ 0.0 1999 05 04 151 0.6− 0.4− 1999 05 28 118 0.1− 0.4+
1999 04 14 426 0.4− 0.2+ 1999 05 04 151 1.4− 0.5− 1999 05 28 046 1.3+ 0.2+
1999 04 14 426 0.4+ 0.3− 1999 05 04 151 0.1− 1.0− 1999 05 28 046 0.5+ 0.4+
1999 04 14 903 0.3− 0.6− 1999 05 04 151 0.3− 0.6− 1999 05 28 046 1.1+ 0.1+
1999 04 14 903 0.7− 0.2− 1999 05 04 151 0.1− 1.1− 1999 05 28 046 0.7+ 0.2+
1999 04 14 903 0.3− 0.3− 1999 05 04 860 1.0− 1.2+ 1999 06 01 428 0.2− 1.3+
1999 04 14 046 1.0+ 0.4+ 1999 05 04 860 0.4− 0.7+ 1999 06 04 108 1.0+ 0.3−
1999 04 14 046 0.8+ 0.6+ 1999 05 04 860 1.1− 1.1+ 1999 06 04 108 (0.3+ 2.3−)
1999 04 14 046 0.9+ 0.6+ 1999 05 06 711 0.2+ 0.8− 1999 06 10 860 0.4− 0.4+
1999 04 14 046 0.8+ 0.6+ 1999 05 06 360 0.4+ 0.2− 1999 06 10 860 0.4+ 0.4+
1999 04 14 046 1.1+ 0.6+ 1999 05 06 360 0.5+ 0.3− 1999 06 10 860 0.0 0.3+
1999 04 15 844 0.3+ 0.2− 1999 05 06 360 0.4+ 0.4− 1999 06 12 428 0.2+ 0.5+
1999 04 15 844 0.1+ 0.1+ 1999 05 06 151 0.7− 1.6− 1999 06 12 428 0.2− 0.2+
1999 04 15 844 0.1− 0.1+ 1999 05 06 151 0.1+ 0.8− 1999 07 02 587 0.7− 0.3+
1999 04 15 704 0.6− 0.2+ 1999 05 06 151 0.4− 0.7− 1999 07 02 587 0.9− 0.5+
1999 04 15 704 0.6+ 0.6− 1999 05 06 151 0.4− 0.6− 1999 07 03 595 0.9− 0.1+
1999 04 15 704 0.2− 0.2− 1999 05 06 151 1.0+ 0.7− 1999 07 03 595 0.8− 0.3+
1999 04 15 704 0.8− 0.9+ 1999 05 06 151 1.0+ 0.4− 1999 07 03 595 0.0 0.1−
1999 04 15 704 0.1+ 0.4− 1999 05 07 711 0.1− 0.7−

1999 GQ10 = 1993 BL4

Id. A. Doppler

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 44.69914 (2000.0) P Q
n 0.17864588 ω 45.58146 −0.96271807 −0.27047194
a 3.1222959 Ω 118.72574 +0.24675741 −0.88465807
e 0.1487029 i 0.28365 +0.11083636 −0.37976972
P 5.52 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1991 11 07 691 0.3− 1.2+ 1999 04 07 691 0.1+ 0.2+ 1999 04 12 704 0.1+ 0.4+
1991 11 07 691 0.1− 0.6+ 1999 04 07 691 0.1− 0.3+ 1999 04 12 704 0.7+ 0.4+
1991 11 07 691 0.4− 0.9+ 1999 04 07 691 0.1− 0.1+ 1999 04 12 704 0.8+ 0.3+
1993 01 27 010 0.1+ 0.8+ 1999 04 10 699 1.1+ 1.1+ 1999 04 16 691 0.0 0.4−
1993 01 27 010 0.5+ 1.1+ 1999 04 10 699 0.9+ 0.1+ 1999 04 16 691 0.3+ 0.4+
1993 01 27 010 1.3+ 0.4+ 1999 04 10 699 0.4+ 0.5− 1999 04 16 691 0.2+ 0.1−
1993 01 28 010 0.5+ 0.5+ 1999 04 11 691 0.5− 0.3+ 1999 06 06 691 0.2− 0.2−
1993 01 28 010 0.3− 0.4− 1999 04 11 691 0.7− 0.2+ 1999 06 06 691 0.1− 0.0
1993 01 28 010 0.3+ 0.8− 1999 04 11 691 0.6− 0.2+ 1999 06 06 691 0.1− 0.6−
1993 02 22 010 1.6− 1.7− 1999 04 12 704 0.5− 0.5+
1993 02 23 010 1.4− 1.8− 1999 04 12 704 0.5− 0.5+

1999 GX11 = 1986 TT14

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 306.44193 (2000.0) P Q
n 0.29023409 ω 145.80909 +0.84512540 +0.53456688
a 2.2592819 Ω 181.87748 −0.49793462 +0.78642896
e 0.2329972 i 2.00196 −0.19448438 +0.30946365
P 3.40 H 15.5 G 0.15 U 4
Residuals in seconds of arc
1986 10 06 095 0.2+ 0.4− 1999 04 11 691 0.3+ 0.2+ 1999 05 18 704 0.2+ 0.7−
1998 01 18 910 0.2+ 0.2− 1999 04 14 691 0.3− 0.3+ 1999 05 19 704 0.6− 0.6−
1998 01 18 910 0.4− 0.1− 1999 04 14 691 0.3− 0.3− 1999 05 19 704 0.0 0.0
1998 01 18 910 0.1+ 0.0 1999 04 14 691 0.2− 0.1− 1999 05 19 704 0.8− 0.6+
1999 04 11 691 0.3+ 0.2− 1999 05 18 704 0.7− 1.0− 1999 05 19 704 0.1+ 1.1+
1999 04 11 691 0.4+ 0.2− 1999 05 18 704 0.4+ 1.2− 1999 05 19 704 1.0+ 1.7+

1999 GA16 = 1994 CT8

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 112.57171 (2000.0) P Q
n 0.22175137 ω 313.31558 −0.08580936 −0.99464319
a 2.7032851 Ω 141.49514 +0.93879888 −0.10009027
e 0.1913864 i 5.31163 +0.33360669 +0.02582364
P 4.44 H 14.6 G 0.15 U 1
Residuals in seconds of arc
1992 09 28 691 0.1+ 0.0 1999 04 07 704 1.2− 0.6+ 1999 04 10 704 1.3+ 0.2−
1992 09 28 691 0.2+ 0.2− 1999 04 07 704 0.5+ 0.3+ 1999 04 10 704 (1.1− 2.2+)
1992 09 28 691 0.0 0.3− 1999 04 09 704 0.6− 0.9+ 1999 04 10 704 0.0 0.2+
1994 01 12 691 1.6+ 0.6+ 1999 04 09 704 0.3− 0.1− 1999 04 10 704 (2.1− 0.7+)
1994 01 12 691 0.9+ 0.7+ 1999 04 09 704 0.5+ 1.2+ 1999 04 12 704 0.5− 0.5−
1994 01 12 691 0.9+ 0.6+ 1999 04 09 704 1.1− 0.2− 1999 04 12 704 0.2− 1.5−
1994 02 08 303 1.7− 0.2− 1999 04 09 704 0.1− 1.1+ 1999 04 12 704 1.8− 1.2+
1994 02 08 303 0.5− 1.2− 1999 04 09 704 1.5+ 0.9− 1999 04 12 704 1.8− 0.2+
1994 02 08 303 0.5− 0.9− 1999 04 09 704 (2.2− 2.1−) 1999 05 08 703 0.5− 0.6−
1994 02 09 303 0.7− 0.2+ 1999 04 09 704 0.3− 0.8− 1999 05 08 703 1.4− 0.5+
1994 02 10 303 0.1+ 0.8+ 1999 04 09 704 0.7+ 0.3+ 1999 05 08 703 0.1+ 0.2+
1997 10 30 566 0.4− 0.6− 1999 04 10 704 0.9+ 0.7− 1999 05 08 703 1.5+ 1.0−
1997 10 30 566 0.1+ 0.5− 1999 04 10 704 0.5− 0.5− 1999 05 16 703 0.3− 1.4+
1997 10 30 566 0.7+ 0.9− 1999 04 10 704 0.8+ 0.7− 1999 05 16 703 1.1+ 0.6+
1999 04 07 704 0.9− 0.9+ 1999 04 10 704 0.8+ 0.6− 1999 05 16 703 0.8+ 0.6−
1999 04 07 704 0.1− 0.8− 1999 04 10 704 0.1− 1.7− 1999 05 16 703 0.9+ 0.4−
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1999 GA17 = 1999 GB25 = 1978 WX1 = 1981 RG6 = 1996 RG20

Id. G. V. Williams (MPC 34962; d, unpublished)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.41226 (2000.0) P Q
n 0.26385351 ω 223.92475 +0.12510303 +0.99160764
a 2.4074695 Ω 53.28855 −0.89868033 +0.12718405
e 0.2064580 i 2.33145 −0.42038422 +0.02320573
P 3.74 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1978 11 29 675 0.0 0.3− 1999 04 06 704 0.8+ 0.6− 1999 04 15 704 0.4+ 0.2−
1978 11 30 675 0.2+ 0.9− 1999 04 07 699 0.2+ 1.9+ 1999 04 15 704 0.9+ 0.0
1981 09 01 675 0.2+ 0.6− 1999 04 07 699 0.5+ 1.5+ 1999 04 15 704 0.2− 0.1+
1981 09 02 675 0.3+ 0.6− 1999 04 07 699 0.7+ 1.1+ 1999 04 15 704 0.5− 0.3−
1996 09 11 691 0.5− 0.0 1999 04 12 704 0.2− 0.4− 1999 04 16 704 0.4+ 0.0
1996 09 11 691 0.2− 0.3+ 1999 04 12 704 0.5− 0.7− 1999 04 16 704 0.4+ 0.1−
1996 09 17 691 0.2+ 0.5+ 1999 04 12 704 0.7+ 0.3+ 1999 04 16 704 0.0 0.6−
1996 09 17 691 0.0 0.3+ 1999 04 12 704 1.1− 1.1+ 1999 04 16 704 0.2+ 0.6+
1999 03 23 699 0.4+ 0.4+ 1999 04 12 704 0.1− 0.9+ 1999 04 16 704 1.6− 0.2−
1999 03 23 699 0.4+ 0.7+ 1999 04 14 704 0.4+ 0.1− 1999 06 08 704 0.8− 0.8−
1999 03 23 699 0.5+ 0.0 1999 04 14 704 0.0 0.1− 1999 06 08 704 0.1+ 0.3−
1999 04 06 704 0.1+ 0.3+ 1999 04 14 704 1.3− 0.9− 1999 06 08 704 0.3− 0.2+
1999 04 06 704 0.4+ 0.1− 1999 04 14 704 1.1− 1.2− 1999 06 08 704 0.0 0.2−
1999 04 06 704 0.3− 1.2− 1999 04 14 704 2.2− 0.0 1999 06 08 704 0.0 0.2+
1999 04 06 704 1.8+ 0.8− 1999 04 15 704 0.1+ 1.7−
1999 GB17 = 1977 DF11 = 1979 UB5 = 1984 YC3 = 1984 YL7

Id. A. Doppler, G. V. Williams (d)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 28.94456 (2000.0) P Q
n 0.22498631 ω 166.75189 −0.98800051 +0.12937399
a 2.6773100 Ω 21.24203 −0.15420569 −0.79552765
e 0.1131465 i 13.46507 −0.00869453 −0.59194436
P 4.38 H 13.1 G 0.15 U 3
Residuals in seconds of arc
1977 02 19 033 0.3− 0.3− 1999 02 26 704 (1.3− 3.3−) 1999 04 14 704 1.2+ 0.1−
1977 02 19 033 0.1+ 0.3− 1999 03 23 699 0.5+ 0.9+ 1999 04 14 704 0.7+ 0.5−
1979 10 16 095 (5.2− 0.5+) 1999 03 23 699 0.6+ 0.7+ 1999 04 14 704 0.3+ 1.4+
1984 12 20 095 0.0 1.7+ 1999 03 23 699 0.5+ 0.8+ 1999 04 15 704 0.4− 0.0
1984 12 27 095 0.7− 1.0− 1999 04 06 704 0.6+ 0.2− 1999 04 15 704 0.2− 0.1+
1997 12 06 704 0.1+ 0.1+ 1999 04 06 704 0.1+ 0.1− 1999 04 15 704 0.4− 0.1−
1997 12 06 704 0.1+ 0.2+ 1999 04 06 704 0.5+ 0.1− 1999 04 15 704 0.8− 0.0
1997 12 06 704 0.5+ 0.2− 1999 04 06 704 0.0 0.1+ 1999 04 15 704 0.6− 0.2+
1997 12 06 704 0.5+ 0.7− 1999 04 06 704 0.3+ 0.1+ 1999 04 16 704 1.1+ 0.4+
1997 12 06 704 0.4− 0.3− 1999 04 07 699 0.4+ 0.2− 1999 04 16 704 0.7+ 0.4−
1999 02 20 704 0.8+ 1.4− 1999 04 07 699 0.0 0.1− 1999 04 16 704 0.1+ 1.1+
1999 02 20 704 0.4− 0.4− 1999 04 07 699 0.2+ 0.3− 1999 04 16 704 0.7− 0.9+
1999 02 20 704 (0.1+ 3.1−) 1999 04 12 704 0.5− 0.8− 1999 04 16 704 1.9− 0.1−
1999 02 20 704 (2.9− 0.1+) 1999 04 12 704 0.1+ 0.4+ 1999 06 08 704 0.1− 0.3+
1999 02 20 704 (4.8− 1.0−) 1999 04 12 704 0.5− 0.3− 1999 06 08 704 0.4− 0.4+
1999 02 26 704 1.8+ 1.0− 1999 04 12 704 1.0− 0.7+ 1999 06 08 704 0.4− 0.8−
1999 02 26 704 (1.8+ 2.4−) 1999 04 12 704 1.7− 0.8+ 1999 06 08 704 0.0 0.0
1999 02 26 704 (2.1− 2.0−) 1999 04 14 704 0.8− 0.3− 1999 06 08 704 0.1+ 1.1−
1999 02 26 704 (1.2− 2.7−) 1999 04 14 704 0.1+ 1.4−
1999 GQ17 = 1977 KN1 = 1997 WS51

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 7.36437 (2000.0) P Q
n 0.26565998 ω 143.62471 −0.68203832 +0.72881880
a 2.3965434 Ω 83.28671 −0.68449827 −0.60712366
e 0.1377008 i 3.48609 −0.25746038 −0.31658177
P 3.71 H 14.8 G 0.15 U 3

Residuals in seconds of arc
1977 05 18 675 1.3− 0.5− 1999 03 23 703 0.5+ 1.4− 1999 04 15 704 (2.5− 2.0+)
1977 05 19 675 1.1+ 0.5− 1999 03 23 703 0.1+ 0.4− 1999 04 16 704 0.4+ 0.5+
1997 11 29 704 0.9+ 0.5+ 1999 03 23 703 0.3− 0.8− 1999 04 16 704 0.7+ 0.0
1997 11 29 704 0.6+ 1.2− 1999 04 12 704 0.4− 0.3+ 1999 04 16 704 1.0+ 1.0+
1997 11 29 704 0.3+ 0.0 1999 04 12 704 0.6− 0.5+ 1999 04 16 704 1.4− 0.4−
1997 11 29 704 1.2− 1.0− 1999 04 12 704 0.1− 0.3+ 1999 04 16 704 1.3− 0.7+
1997 12 04 704 0.7− 0.3+ 1999 04 12 704 0.5− 0.4+ 1999 06 08 704 1.1+ 0.2+
1997 12 04 704 0.8+ 0.4+ 1999 04 12 704 0.6+ 1.0+ 1999 06 08 704 0.4− 0.2+
1997 12 04 704 0.7− 0.9+ 1999 04 15 704 (0.5+ 2.2+) 1999 06 08 704 0.2− 0.5−
1997 12 04 704 (0.5− 4.4−) 1999 04 15 704 (0.9+ 3.3+) 1999 06 08 704 0.5+ 0.8+
1999 03 23 703 0.8+ 1.6− 1999 04 15 704 (1.7− 3.5+)

1999 GX17 = 1991 LK5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 133.37492 (2000.0) P Q
n 0.22742282 ω 337.81150 +0.19045728 −0.96842206
a 2.6581533 Ω 100.91638 +0.92351121 +0.12116349
e 0.0671865 i 9.43057 +0.33294605 +0.21789473
P 4.33 H 14.1 G 0.15 U 6
Residuals in seconds of arc
1991 06 06 809 0.2− 0.2+ 1999 04 12 704 0.5− 0.2− 1999 04 15 704 0.7+ 1.6+
1991 06 06 809 0.3− 0.1− 1999 04 12 704 0.2− 0.1− 1999 04 16 704 0.9+ 0.6−
1991 06 06 809 0.6− 1.0+ 1999 04 12 704 0.5− 0.3− 1999 04 16 704 0.8− 0.4−
1991 06 08 809 0.8+ 0.8− 1999 04 12 704 0.1− 0.3+ 1999 04 16 704 0.8+ 1.0+
1991 06 08 809 0.3+ 0.1− 1999 04 15 704 0.9+ 0.6− 1999 04 16 704 0.4+ 0.2−
1991 06 08 809 0.1− 0.1− 1999 04 15 704 1.0+ 0.9− 1999 04 16 704 0.3− 1.1−
1999 04 12 704 0.6− 0.3− 1999 04 15 704 1.5− 1.8+

1999 GE18 = 1977 XE3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 15.91684 (2000.0) P Q
n 0.29129597 ω 135.28597 −0.86885632 +0.48038200
a 2.2537880 Ω 73.77255 −0.48191216 −0.76534042
e 0.0617499 i 7.15994 −0.11335502 −0.42835403
P 3.38 H 14.5 G 0.15 U 5
Residuals in seconds of arc
1977 12 07 675 0.6+ 0.1+ 1999 04 12 704 0.4− 0.8− 1999 04 16 704 0.2− 0.5−
1977 12 08 675 0.5− 0.2− 1999 04 15 704 1.1− 2.7− 1999 04 18 703 0.0 0.5−
1999 02 23 699 0.5− 0.2+ 1999 04 15 704 0.3+ 0.3− 1999 04 18 703 0.1+ 0.4+
1999 02 23 699 0.0 0.2+ 1999 04 15 704 0.4− 0.3+ 1999 04 18 703 0.1− 0.3+
1999 02 23 699 0.6+ 0.1+ 1999 04 15 704 1.1− 1.0+ 1999 04 18 703 0.6− 0.0
1999 04 12 704 0.5− 0.6− 1999 04 16 704 2.3+ 1.0+ 1999 05 06 699 0.1− 1.1−
1999 04 12 704 0.5+ 0.7− 1999 04 16 704 0.1+ 1.7+ 1999 05 06 699 0.6− 0.0
1999 04 12 704 0.3− 0.8− 1999 04 16 704 2.4+ 2.4+ 1999 05 06 699 0.3− 0.0
1999 04 12 704 0.7− 0.9− 1999 04 16 704 0.4+ 1.1+

1999 GG18 = 1978 EZ8 = 1996 NO3

Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 45.86545 (2000.0) P Q
n 0.23602925 ω 4.34184 −0.98517258 −0.16982706
a 2.5931372 Ω 165.81000 +0.15426406 −0.93899608
e 0.0727572 i 5.70471 +0.07508388 −0.29907380
P 4.18 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1978 03 15 675 0.0 0.5+ 1997 12 26 566 0.0 0.5+ 1999 04 12 704 0.1+ 1.1+
1978 03 16 675 0.3+ 0.1+ 1997 12 26 566 0.1− 0.4+ 1999 04 15 704 (2.3+ 0.0 )
1995 04 23 691 0.2+ 0.6− 1997 12 26 566 0.6− 1.0+ 1999 04 15 704 (0.6+ 2.3−)
1995 04 23 691 0.7− 0.8− 1999 03 22 699 1.0+ 1.0+ 1999 04 15 704 0.8+ 0.8−
1995 04 23 691 0.7− 0.3− 1999 03 22 699 0.1+ 0.4+ 1999 04 15 704 1.0+ 0.0
1996 07 14 809 (0.0 3.6+) 1999 03 22 699 1.1+ 0.8− 1999 04 16 704 0.7− 0.2−
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1996 07 14 809 (1.3− 3.6+) 1999 04 06 704 0.0 0.5+ 1999 04 16 704 (0.2− 2.2−)
1996 07 14 809 (1.0− 3.0+) 1999 04 06 704 0.5+ 1.1+ 1999 04 16 704 0.9− 1.3−
1996 07 16 809 0.7− 1.4+ 1999 04 06 704 0.3− 0.8+ 1999 04 16 704 0.9− 1.2−
1996 07 16 809 1.8− 1.2+ 1999 04 06 704 0.9+ 1.0+ 1999 04 16 704 2.0− 0.2−
1996 07 16 809 1.7− 1.3+ 1999 04 06 704 0.8+ 0.3+ 1999 04 17 703 (2.6+ 0.3−)
1996 08 09 809 1.2+ 0.5+ 1999 04 12 704 0.5+ 0.3+ 1999 04 17 703 0.2+ 0.1+
1996 08 09 809 2.0+ 0.6− 1999 04 12 704 0.3− 0.9+ 1999 04 17 703 0.3− 0.3+
1996 08 09 809 (2.2+ 0.2−) 1999 04 12 704 0.2− 0.2+ 1999 04 17 703 0.3+ 0.0

1999 GU18 = 1997 UP21

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 59.20224 (2000.0) P Q
n 0.29118744 ω 93.53187 −0.96816373 −0.23058019
a 2.2543480 Ω 73.15493 +0.16947955 −0.89024603
e 0.1333203 i 5.84246 +0.18421638 −0.39280374
P 3.38 H 15.4 G 0.15 U 5
Residuals in seconds of arc
1997 10 29 566 0.0 0.5+ 1999 04 12 704 0.2+ 0.2− 1999 04 16 704 0.5+ 1.1−
1997 10 29 566 0.1− 0.3+ 1999 04 12 704 0.6+ 0.6− 1999 04 16 704 0.7+ 0.0
1997 10 29 566 0.5+ 0.3+ 1999 04 15 704 0.3− 0.7+ 1999 04 16 704 0.2− 0.4+
1997 10 30 566 0.4− 0.3+ 1999 04 15 704 0.5− 0.0 1999 06 08 704 0.6+ 0.2−
1997 10 30 566 0.4− 0.0 1999 04 15 704 0.0 0.1+ 1999 06 08 704 0.8+ 0.6+
1997 10 30 566 0.3− 0.2− 1999 04 15 704 (2.0+ 0.1+) 1999 06 08 704 0.8− 0.1+
1999 04 12 704 0.3+ 0.2− 1999 04 15 704 0.5− 1.6+ 1999 06 08 704 0.9− 0.2+
1999 04 12 704 0.6− 0.3+ 1999 04 16 704 0.6+ 0.4−
1999 04 12 704 0.3+ 0.1− 1999 04 16 704 0.7− 0.1−

1999 GZ18 = 1992 WO9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 299.97088 (2000.0) P Q
n 0.21116106 ω 218.47391 +0.40974818 +0.88840811
a 2.7929307 Ω 76.58856 −0.77540860 +0.45872759
e 0.1036299 i 12.28500 −0.48046637 +0.01732129
P 4.67 H 13.6 G 0.15 U 6
Residuals in seconds of arc
1992 11 28 675 1.6− 1.0+ 1999 04 12 704 0.2+ 0.5− 1999 04 15 704 1.3+ 0.7−
1992 11 28 675 0.7− 0.7+ 1999 04 12 704 0.5− 0.2+ 1999 04 16 704 0.4+ 1.5+
1992 12 01 675 1.1+ 0.3− 1999 04 12 704 0.4− 1.0− 1999 04 16 704 0.4+ 0.2+
1992 12 01 675 1.2+ 1.3− 1999 04 15 704 0.2− 0.8− 1999 04 16 704 1.2+ 1.2+
1999 04 12 704 0.5− 0.7− 1999 04 15 704 0.5− 0.8− 1999 04 16 704 0.4− 1.1+
1999 04 12 704 1.1− 0.6− 1999 04 15 704 (2.9− 0.5−) 1999 04 16 704 0.1+ 0.9+

1999 GG19 = 1980 DK4 = 1997 YF9

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 9.35145 (2000.0) P Q
n 0.26349894 ω 98.08611 −0.69191604 +0.71256048
a 2.4096287 Ω 127.45588 −0.70657538 −0.63524535
e 0.0631036 i 8.41952 −0.14833551 −0.29786055
P 3.74 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1980 02 20 095 0.1− 0.4− 1999 04 12 704 1.6+ 0.4+ 1999 04 16 704 0.7− 0.0
1997 12 29 566 0.9− 0.4− 1999 04 12 704 0.5− 0.9+ 1999 04 16 704 0.2− 0.9−
1997 12 29 566 0.6− 0.3− 1999 04 12 704 0.0 0.1+ 1999 04 16 704 1.5− 1.0−
1997 12 29 566 0.9− 0.5− 1999 04 15 704 0.1− 0.2− 1999 06 08 704 1.2− 0.3+
1997 12 30 566 0.8+ 0.6+ 1999 04 15 704 0.9+ 0.8+ 1999 06 08 704 0.1− 0.8+
1997 12 30 566 0.8+ 0.5+ 1999 04 15 704 1.7+ 0.9+ 1999 06 08 704 0.4− 0.4+
1997 12 30 566 0.7+ 0.7+ 1999 04 15 704 1.4− 0.8− 1999 06 08 704 1.7+ 0.2−
1999 04 12 704 0.3+ 0.3+ 1999 04 16 704 0.7+ 0.8−
1999 04 12 704 0.0 0.2+ 1999 04 16 704 0.6− 0.1−

1999 GL19 = 1988 HR
Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 46.31319 (2000.0) P Q
n 0.27204830 ω 355.78380 −0.98945077 +0.14287258
a 2.3588774 Ω 192.50714 −0.12946826 −0.94631435
e 0.0459318 i 6.35504 −0.06500115 −0.28995962
P 3.62 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1982 11 05 413 0.4− 1.0+ 1999 04 12 704 0.4− 0.3− 1999 04 16 704 0.3+ 0.5−
1982 11 05 413 0.2+ 0.5− 1999 04 12 704 0.9− 0.1− 1999 04 16 704 0.0 0.9−
1988 04 20 413 0.1+ 0.4+ 1999 04 12 704 0.2− 0.1− 1999 04 16 704 0.2+ 0.3+
1988 04 20 413 0.0 0.0 1999 04 12 704 0.9− 0.2− 1999 05 08 703 0.1− 0.3−
1999 03 21 691 0.1+ 0.0 1999 04 12 704 0.6− 0.2− 1999 05 08 703 0.2− 0.1−
1999 03 21 691 0.1+ 0.0 1999 04 15 704 0.4− 0.4− 1999 05 08 703 0.4− 0.7+
1999 03 21 691 0.2+ 0.2+ 1999 04 15 704 0.6+ 0.2− 1999 05 08 703 0.2− 0.8+
1999 04 07 704 0.4+ 0.1− 1999 04 15 704 0.6+ 0.5+ 1999 05 09 703 0.7+ 0.5−
1999 04 07 704 0.2+ 0.7+ 1999 04 15 704 0.7+ 0.7− 1999 05 09 703 0.1− 0.0
1999 04 07 704 0.3+ 0.5+ 1999 04 15 704 0.4− 0.3− 1999 05 09 703 0.3+ 0.4+
1999 04 07 704 0.3+ 0.8+ 1999 04 16 704 0.3− 0.5− 1999 05 09 703 0.0 0.3+
1999 04 07 704 0.1+ 1.0+ 1999 04 16 704 0.1+ 0.9−
1999 GO19 = 1987 UQ6 = 1991 RF32 = 1996 UZ3

Id. A. Doppler, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 233.43826 (2000.0) P Q
n 0.21381873 ω 331.17535 +0.99869101 +0.00281666
a 2.7697392 Ω 28.79954 +0.02211376 +0.87656755
e 0.0565842 i 6.08558 −0.04612203 +0.48127060
P 4.61 H 13.1 G 0.15 U 2
Residuals in seconds of arc
1987 10 27 095 0.1− 0.2+ 1999 03 29 699 1.2+ 0.2+ 1999 04 15 704 0.6− 1.7−
1991 08 06 675 0.5+ 0.7− 1999 04 07 704 0.3+ 0.3+ 1999 04 15 704 (2.1+ 1.5−)
1991 08 06 675 0.6+ 0.4− 1999 04 07 704 0.4+ 1.0+ 1999 04 15 704 0.6+ 0.1+
1991 09 07 399 1.0− 1.0+ 1999 04 07 704 0.3− 1.4+ 1999 04 15 704 0.5+ 0.3+
1991 09 07 399 (3.0− 3.2+) 1999 04 07 704 0.1+ 0.5+ 1999 04 15 704 1.4+ 1.5+
1996 10 29 327 0.0 0.4+ 1999 04 07 704 0.6− 0.7+ 1999 04 16 704 0.7+ 0.1+
1996 10 29 327 0.8− 0.7+ 1999 04 09 699 0.0 0.5+ 1999 04 16 704 0.5+ 0.0
1996 10 29 327 0.3− 0.7+ 1999 04 09 699 0.6+ 1.0+ 1999 04 16 704 0.4− 0.3+
1996 10 29 327 0.5− 0.5+ 1999 04 09 699 0.5+ 0.5+ 1999 04 16 704 (1.0+ 2.0+)
1996 11 01 327 0.0 0.5+ 1999 04 12 704 1.1− 0.3+ 1999 04 16 704 (0.0 2.8+)
1996 11 01 327 0.2− 0.8+ 1999 04 12 704 0.0 0.8− 1999 05 14 704 1.6− 1.7−
1996 11 01 327 0.3− 0.4+ 1999 04 12 691 0.0 0.1− 1999 05 14 704 0.4+ 0.8+
1999 02 17 910 0.1+ 0.2− 1999 04 12 704 1.0+ 0.9− 1999 05 14 704 (0.4− 2.4−)
1999 02 17 910 0.1− 0.1+ 1999 04 12 691 0.2+ 0.3+ 1999 05 14 704 (1.7− 3.4−)
1999 02 17 910 0.0 0.1+ 1999 04 12 704 (2.3+ 0.0 ) 1999 05 14 704 1.0− 0.2−
1999 03 29 699 1.0− 1.2+ 1999 04 12 691 0.2− 0.1−
1999 03 29 699 0.5+ 0.5− 1999 04 12 704 0.1− 0.6−
1999 GT23 = 1996 TD62

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 323.62513 (2000.0) P Q
n 0.23736222 ω 90.33986 −0.04111263 +0.99908586
a 2.5834198 Ω 177.22152 −0.98561024 −0.03862887
e 0.1452511 i 13.98271 −0.16395794 −0.01830984
P 4.15 H 14.4 G 0.15 U 5
Residuals in seconds of arc
1996 10 06 809 0.1+ 0.9− 1999 03 22 699 0.5− 0.4+ 1999 04 12 704 0.3+ 0.9+
1996 10 06 809 0.2+ 0.4+ 1999 04 06 704 0.7+ 0.1+ 1999 04 12 704 1.3− 0.2+
1996 10 06 809 0.5+ 0.3− 1999 04 06 704 0.3− 0.8− 1999 04 12 704 0.2+ 0.4−
1996 10 07 809 0.5+ 0.5+ 1999 04 06 704 1.4− 0.4+ 1999 04 17 703 0.0 0.1−
1996 10 07 809 0.6− 0.2− 1999 04 06 704 0.0 0.8− 1999 04 17 703 0.1− 0.1−
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1996 10 07 809 0.8− 0.2+ 1999 04 06 704 1.2− 1.2+ 1999 04 17 703 0.5+ 0.3−
1999 03 22 699 0.0 0.2+ 1999 04 12 704 1.2+ 0.7− 1999 04 17 703 0.5+ 0.3+
1999 03 22 699 1.0+ 0.9− 1999 04 12 704 0.3+ 0.3+

1999 GF25 = 1996 TS41

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 78.43621 (2000.0) P Q
n 0.19958171 ω 8.30213 −0.69702513 −0.71561122
a 2.8999391 Ω 125.90134 +0.65462012 −0.66087749
e 0.0079436 i 3.20937 +0.29262342 −0.22614493
P 4.94 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1996 10 07 809 0.2− 0.8− 1999 03 23 699 0.7− 0.9+ 1999 04 12 704 1.1− 0.1+
1996 10 07 809 0.0 0.6− 1999 04 06 704 0.9− 0.2+ 1999 04 12 704 0.6− 0.2+
1996 10 07 809 0.8+ 0.0 1999 04 06 704 0.6− 0.5+ 1999 04 12 704 (2.2− 1.0−)
1996 10 08 809 1.5+ 1.1+ 1999 04 06 704 0.4− 0.3− 1999 04 16 704 1.8+ 1.2+
1996 10 08 809 1.3+ 0.9+ 1999 04 06 704 0.3+ 0.4− 1999 04 16 704 (0.0 2.6+)
1996 10 08 809 (2.4+ 0.1+) 1999 04 06 704 0.7+ 1.1+ 1999 04 16 704 1.3+ 0.7+
1996 10 10 809 0.5− 0.2− 1999 04 07 699 0.6+ 0.7− 1999 04 16 704 0.7− 1.8−
1996 10 10 809 1.3− 0.3− 1999 04 07 699 0.1− 0.1− 1999 04 17 703 (2.4+ 0.2−)
1996 10 10 809 1.5− 0.3− 1999 04 07 699 0.8+ 0.8− 1999 04 17 703 0.7+ 0.5−
1999 03 23 699 0.1+ 0.6− 1999 04 12 704 0.8− 0.2− 1999 04 17 703 0.2− 0.3+
1999 03 23 699 0.7+ 0.2− 1999 04 12 704 0.1− 0.1− 1999 04 17 703 0.9− 0.5+

1999 GB27 = 1992 EZ17

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 62.79239 (2000.0) P Q
n 0.29146109 ω 341.27231 −0.98058992 −0.19537911
a 2.2529367 Ω 187.51822 +0.19209083 −0.94049443
e 0.0491838 i 7.21999 +0.03930033 −0.27802379
P 3.38 H 15.9 G 0.15 U 4
Residuals in seconds of arc
1992 02 29 809 (0.7+ 2.6−) 1999 03 23 703 0.5+ 0.3+ 1999 04 12 704 0.8− 0.5−
1992 03 03 809 0.0 0.2+ 1999 03 23 703 0.8+ 0.3− 1999 04 12 704 0.9− 0.6+
1992 03 05 809 0.0 1.0− 1999 03 23 703 0.3+ 0.6− 1999 04 12 704 1.0− 0.3+
1992 03 08 809 0.3− 0.0 1999 04 07 704 0.8+ 0.5+ 1999 04 12 704 0.1+ 1.6+
1997 11 06 704 2.0− 0.3− 1999 04 07 704 1.8+ 0.0 1999 04 16 704 (2.0+ 0.9−)
1997 11 06 704 1.5+ 0.0 1999 04 07 704 0.3+ 0.9− 1999 04 16 704 0.0 1.5+
1997 11 06 704 0.9+ 1.0+ 1999 04 07 704 0.4+ 1.4− 1999 04 16 704 1.7− 0.8−
1997 11 06 704 0.6− 0.3+ 1999 04 07 704 0.2− 1.2+ 1999 04 16 704 1.1+ 0.9−
1999 03 23 703 0.5+ 1.1+ 1999 04 12 704 1.5− 0.5− 1999 04 16 704 (4.7− 0.2−)

1999 GN34 = 1998 BB48

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 262.56252 (2000.0) P Q
n 0.20177532 ω 64.97716 +0.79018103 +0.61253877
a 2.8788830 Ω 257.24310 −0.56952030 +0.72167633
e 0.1216618 i 1.18989 −0.22640798 +0.32245858
P 4.88 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1991 10 10 691 0.2− 0.1+ 1998 01 26 566 0.2− 0.5+ 1999 04 14 704 0.2+ 0.3−
1991 10 10 691 0.2+ 0.4+ 1998 01 26 566 0.4− 0.7+ 1999 04 14 704 (1.4+ 2.9−)
1991 10 10 691 0.3− 0.2+ 1998 02 03 691 0.3− 0.1− 1999 04 14 704 1.2− 1.2−
1994 04 02 691 0.0 0.1− 1998 02 03 691 0.6− 0.1+ 1999 04 14 704 0.5+ 1.6−
1994 04 02 691 0.0 0.1+ 1998 02 03 691 0.7− 0.5+ 1999 04 15 704 0.5+ 0.3+
1994 04 02 691 0.2− 0.5− 1999 04 06 704 0.7− 0.8+ 1999 04 15 704 0.1− 0.1+
1997 12 30 566 0.7+ 0.9− 1999 04 06 704 1.0− 0.1+ 1999 04 15 704 0.2− 0.2−
1997 12 30 566 0.4+ 0.6− 1999 04 06 704 0.2− 1.4+ 1999 04 15 704 1.3+ 0.8+
1997 12 30 566 1.1+ 0.8− 1999 04 06 704 0.8+ 0.1+ 1999 04 15 704 0.4− 0.8+
1998 01 26 566 0.2− 0.5+ 1999 04 06 704 0.8+ 0.1+

1999 GP34 = 1993 RR5

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 12.57263 (2000.0) P Q
n 0.27343541 ω 254.46379 −0.81005174 +0.58517714
a 2.3508931 Ω 321.33074 −0.51257531 −0.73750397
e 0.0521653 i 3.41329 −0.28475030 −0.33712847
P 3.60 H 15.3 G 0.15 U 4
Residuals in seconds of arc
1993 09 15 809 0.3− 0.3− 1997 10 30 566 0.9+ 0.2− 1999 04 10 699 0.1+ 0.1+
1993 09 15 809 0.3+ 0.1+ 1997 10 30 566 0.1− 0.9− 1999 04 10 699 0.4− 0.1−
1993 09 15 809 1.8− 0.4+ 1997 10 30 566 0.1− 0.3+ 1999 04 14 704 1.0+ 0.8−
1993 09 17 809 1.6+ 0.4+ 1997 11 25 691 0.3− 0.3+ 1999 04 14 704 0.7− 1.2−
1993 09 17 809 0.2+ 0.7+ 1997 11 25 691 0.1− 0.2+ 1999 04 14 704 1.7+ 0.7−
1993 09 17 809 0.2+ 0.1+ 1997 11 25 691 0.2− 0.1+ 1999 04 14 704 0.6+ 0.0
1993 09 18 809 (4.8+ 2.6+) 1999 04 06 704 0.1− 1.8+ 1999 04 15 704 0.2− 0.1−
1993 09 18 809 (5.4+ 1.7+) 1999 04 06 704 0.3+ 0.6− 1999 04 15 704 0.9− 0.2+
1993 09 18 809 (4.0+ 2.4+) 1999 04 06 704 1.2− 0.2− 1999 04 15 704 0.2− 0.3+
1993 09 22 675 (1.6+ 2.3−) 1999 04 06 704 0.7− 1.3+ 1999 04 15 704 (3.5− 2.8−)
1993 09 22 675 0.3− 0.8− 1999 04 10 699 0.8+ 0.3+

1999 GT34 = 1996 XN27

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 322.92871 (2000.0) P Q
n 0.20999693 ω 291.64267 +0.15420891 +0.98768124
a 2.8032431 Ω 347.14252 −0.85664651 +0.12025955
e 0.1999685 i 6.85471 −0.49231734 +0.10011698
P 4.69 H 14.8 G 0.15 U 5
Residuals in seconds of arc
1996 12 09 691 0.1− 0.4+ 1999 04 06 704 0.8− 0.1− 1999 04 14 704 0.4− 0.8+
1996 12 09 691 0.3− 0.0 1999 04 06 704 1.5− 0.6+ 1999 04 14 704 (2.6− 0.4−)
1996 12 09 691 0.4− 0.2− 1999 04 06 704 1.5+ 0.2+ 1999 04 15 704 0.1− 1.5−
1996 12 15 691 0.4+ 0.2+ 1999 04 11 699 0.2+ 0.9+ 1999 04 15 704 (3.9+ 0.3−)
1996 12 15 691 0.1+ 0.4− 1999 04 11 699 0.7+ 0.2+ 1999 04 15 704 0.3− 0.7+
1996 12 15 691 0.3+ 0.1− 1999 04 11 699 0.0 0.8+ 1999 04 15 704 0.6− 0.1−
1999 04 06 704 0.5+ 1.2− 1999 04 14 704 0.9+ 1.4− 1999 04 15 704 (3.9− 0.4+)

1999 GW34 = 1993 RR14

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 77.80847 (2000.0) P Q
n 0.25883606 ω 216.12012 −0.70269819 −0.71118039
a 2.4384818 Ω 278.53428 +0.65763785 −0.63801041
e 0.1278255 i 1.21222 +0.27152848 −0.29523748
P 3.81 H 14.4 G 0.15 U 3
Residuals in seconds of arc
1993 09 15 809 1.5− 0.4− 1997 10 30 704 0.5− 0.5− 1999 04 10 699 1.0+ 0.2+
1993 09 15 809 1.0− 0.4− 1998 01 08 691 0.5− 0.4+ 1999 04 10 699 0.2− 0.9+
1993 09 15 809 1.3− 0.3+ 1998 01 08 691 0.7− 0.9+ 1999 04 14 704 0.2− 0.2+
1993 09 17 809 0.7+ 1.6+ 1998 01 08 691 0.9− 0.5+ 1999 04 14 704 0.5+ 0.1−
1993 09 17 809 0.1+ 1.0+ 1999 03 22 699 0.4+ 0.6+ 1999 04 14 704 0.8− 1.7−
1993 09 17 809 0.3+ 1.4+ 1999 03 22 699 1.2+ 0.6+ 1999 04 14 704 0.8− 0.2−
1993 09 18 809 0.0 1.1+ 1999 03 22 699 1.4+ 0.8+ 1999 04 14 704 (2.2− 0.6−)
1993 09 18 809 0.0 0.4+ 1999 04 06 704 1.2+ 0.2+ 1999 04 15 704 1.3− 0.7+
1993 09 18 809 0.1+ 1.1+ 1999 04 06 704 (2.0+ 2.0+) 1999 04 15 704 (2.8− 0.6+)
1993 09 22 675 (3.0− 3.0−) 1999 04 06 704 0.4− 1.4+ 1999 04 15 704 0.3+ 0.4−
1993 09 22 675 (3.8− 2.8−) 1999 04 06 704 (2.2+ 1.6+) 1999 04 15 704 1.0− 0.3+
1997 10 30 704 0.3+ 0.9− 1999 04 10 699 0.1+ 0.4+ 1999 04 15 704 0.8− 0.7−
1997 10 30 704 0.5+ 0.7+ 1999 04 10 699 1.0+ 0.5+ 1999 06 08 691 (1.4+ 3.7−)
1997 10 30 704 0.3+ 0.4+ 1999 04 10 699 0.5+ 0.8+ 1999 06 08 691 (4.1+ 3.9−)
1997 10 30 704 0.7+ 0.7− 1999 04 10 699 0.1+ 0.6+ 1999 06 08 691 (3.5+ 4.5−)
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1999 GY34 = 1990 QP = 1996 GF21

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 305.98732 (2000.0) P Q
n 0.30711060 ω 108.57785 +0.53244705 +0.84613803
a 2.1757359 Ω 193.66806 −0.80923943 +0.50070666
e 0.1685426 i 5.69885 −0.24825728 +0.18260138
P 3.21 H 15.1 G 0.15 U 4
Residuals in seconds of arc
1990 08 19 675 1.4+ 0.8+ 1996 04 18 809 (3.4+ 4.1+) 1999 04 14 704 1.1− 0.6−
1990 08 19 675 0.0 0.8+ 1996 05 15 691 0.2+ 0.3+ 1999 04 14 704 0.0 0.3−
1990 08 21 675 0.1+ 1.8− 1996 05 15 691 0.2+ 0.2+ 1999 04 14 704 1.5− 0.1+
1990 08 21 675 1.0− 1.2− 1996 05 15 691 0.3+ 0.1+ 1999 04 14 704 (3.3− 0.0 )
1996 04 13 691 0.0 0.8+ 1999 04 06 704 0.2− 1.3+ 1999 04 15 704 0.1− 1.6−
1996 04 13 691 0.3− 0.7+ 1999 04 06 704 0.6− 0.3+ 1999 04 15 704 0.0 0.1−
1996 04 13 691 0.0 0.9+ 1999 04 06 704 1.2+ 0.6− 1999 04 15 704 0.0 0.7−
1996 04 18 809 (3.4+ 3.5+) 1999 04 06 704 0.3+ 0.5+ 1999 04 15 704 0.0 1.1−
1996 04 18 809 (3.7+ 3.6+) 1999 04 14 704 0.7+ 0.8− 1999 04 15 704 0.0 0.6−

1999 GA35 = 1997 WR42

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 257.97844 (2000.0) P Q
n 0.27246337 ω 338.98465 +0.89858414 +0.43878654
a 2.3564811 Ω 354.98447 −0.39650205 +0.80842806
e 0.0830068 i 2.35557 −0.18796986 +0.39231421
P 3.62 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1993 10 10 809 1.0+ 1.1+ 1997 11 30 566 0.6+ 0.5− 1999 04 06 704 0.2+ 0.7−
1993 10 10 809 0.2− 1.0+ 1997 11 30 566 1.4+ 0.5− 1999 04 10 699 1.8+ 0.1−
1993 10 10 809 1.0− 1.6+ 1997 11 30 566 1.5+ 0.5− 1999 04 10 699 0.2+ 0.4−
1993 10 22 809 1.8+ 1.3− 1997 12 04 704 0.5+ 0.9+ 1999 04 10 699 0.4+ 0.4−
1993 10 22 809 0.3− 1.2− 1997 12 04 704 (2.1+ 1.4+) 1999 04 14 704 1.4− 1.2+
1993 10 22 809 1.7− 0.4− 1997 12 04 704 0.7+ 1.7+ 1999 04 14 704 0.1+ 0.7−
1997 11 29 704 1.4− 0.6− 1997 12 04 704 0.3+ 0.1+ 1999 04 14 704 1.0+ 0.1+
1997 11 29 704 (2.6− 2.1−) 1997 12 04 704 0.6+ 1.2+ 1999 04 15 704 1.2+ 0.2−
1997 11 29 704 1.7− 0.7− 1999 04 06 704 0.7− 0.7− 1999 04 15 704 (2.2− 3.1+)
1997 11 29 704 0.7− 0.7+ 1999 04 06 704 0.6− 1.0+ 1999 04 15 704 1.4− 1.7+
1997 11 29 704 1.9− 1.7− 1999 04 06 704 0.4− 0.2+ 1999 04 15 704 (1.5− 2.8+)

1999 GF35 = 1985 QJ3 = 1996 TQ58

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 135.73494 (2000.0) P Q
n 0.18491519 ω 222.39372 +0.37163805 −0.92418255
a 3.0513193 Ω 206.15963 +0.89636832 +0.38192306
e 0.1115752 i 11.53470 +0.24167954 +0.00462459
P 5.33 H 12.8 G 0.15 U 4
Residuals in seconds of arc
1985 08 23 675 0.2+ 0.5+ 1996 10 04 809(27.4+ 9.6+) 1999 04 14 704 1.2− 0.7+
1985 08 23 675 0.2− 0.3− 1999 04 06 704 0.2+ 0.5− 1999 04 14 704 0.3− 0.6−
1991 10 04 691 0.1+ 0.0 1999 04 06 704 0.0 0.6+ 1999 04 15 704 0.4+ 1.9−
1991 10 04 691 0.5− 0.6+ 1999 04 06 704 (2.2+ 0.0 ) 1999 04 15 704 0.5+ 0.4−
1991 10 04 691 0.4+ 0.2− 1999 04 06 704 0.6− 0.6+ 1999 04 15 704 0.2+ 0.3+
1996 10 03 809(26.4+ 12.6+) 1999 04 06 704 0.8− 1.6− 1999 04 15 704 1.2+ 1.1+
1996 10 03 809(26.7+ 11.5+) 1999 04 10 699 0.3+ 1.2+ 1999 04 15 704 0.2− 0.4−
1996 10 03 809(26.6+ 12.0+) 1999 04 10 699 0.4− 0.7+ 1999 06 06 691 0.2+ 0.1−
1996 10 04 809(26.8+ 9.5+) 1999 04 10 699 0.3+ 0.8+ 1999 06 06 691 0.2+ 0.1−
1996 10 04 809(26.9+ 9.5+) 1999 04 14 704 0.1− 0.2+ 1999 06 06 691 0.3+ 0.2−

1999 GM35 = 1983 NB1 = 1983 OL = 1993 PS4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 325.87113 (2000.0) P Q
n 0.30059190 ω 58.25047 +0.31896944 +0.94692868
a 2.2070789 Ω 230.40304 −0.88609707 +0.28304916
e 0.1674721 i 2.96124 −0.33628927 +0.15234584
P 3.28 H 15.4 G 0.15 U 3
Residuals in seconds of arc
1983 07 14 808 0.6− 1.2+ 1993 08 19 010 1.1+ 1.2− 1999 04 14 704 0.6− 1.3−
1983 07 14 808 1.1− 0.4− 1993 08 20 010 1.4+ 1.0− 1999 04 14 704 0.7− 0.5−
1983 07 16 808 0.1− 1.0− 1999 04 07 704 0.4− 0.2− 1999 04 14 704 0.7+ 0.1+
1983 07 16 808 1.8+ 0.1− 1999 04 07 704 0.4− 0.2− 1999 04 14 704 0.9− 1.5+
1993 08 15 010 0.6− 1.7+ 1999 04 07 704 1.0− 0.0 1999 04 15 704 0.5+ 0.5−
1993 08 15 010 0.9− 1.5+ 1999 04 07 704 1.3− 0.2− 1999 04 15 704 0.4+ 0.5−
1993 08 16 010 1.1− 0.5+ 1999 04 07 704 1.0− 0.1− 1999 04 15 704 1.1+ 1.0+
1993 08 16 010 1.0− 0.5+ 1999 04 11 699 0.8+ 0.2− 1999 04 15 704 0.4+ 0.1−
1993 08 16 010 0.7− 0.1+ 1999 04 11 699 1.3+ 0.3+ 1999 04 15 704 0.0 0.2+
1993 08 19 010 1.7+ 2.0− 1999 04 11 699 1.1+ 0.5+

1999 GK36 = 1993 QM8

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 113.12127 (2000.0) P Q
n 0.26586262 ω 90.92200 −0.26447386 −0.96433006
a 2.3953254 Ω 14.42814 +0.86631885 −0.24257642
e 0.1567070 i 2.53138 +0.42372776 −0.10594436
P 3.71 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1993 08 15 809 (0.9+ 2.8+) 1993 08 24 809 0.9− 0.4− 1999 04 14 704 0.6+ 0.2+
1993 08 15 809 (0.7+ 2.6+) 1997 10 30 704 0.1+ 0.1+ 1999 04 14 704 2.0− 0.2+
1993 08 15 809 (1.7+ 3.1+) 1997 10 30 704 0.2+ 0.0 1999 04 15 704 0.4+ 0.0
1993 08 19 010 1.1+ 1.1− 1997 10 30 704 0.4− 0.1− 1999 04 15 704 0.6+ 0.1+
1993 08 19 010 0.5+ 1.2− 1997 10 30 704 0.0 0.0 1999 04 15 704 0.8− 0.1+
1993 08 19 010 (2.3+ 2.3−) 1999 04 07 704 0.0 0.6− 1999 04 15 704 1.1+ 0.1+
1993 08 20 809 0.2+ 0.3+ 1999 04 07 704 0.7− 0.4+ 1999 04 15 704 0.5+ 0.7−
1993 08 20 809 1.7− 0.3+ 1999 04 07 704 0.1+ 0.4+ 1999 04 22 691 0.1− 0.0
1993 08 20 809 0.2+ 0.5+ 1999 04 07 704 0.7− 1.0+ 1999 04 22 691 0.3+ 0.2+
1993 08 24 809 0.3− 0.8+ 1999 04 14 704 0.5− 0.4− 1999 04 22 691 0.3+ 0.0
1993 08 24 809 0.8+ 0.8+ 1999 04 14 704 0.9+ 0.8−
1999 GQ36

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 48.75591 (2000.0) P Q
n 0.23815696 ω 309.89901 −0.94829090 −0.28100417
a 2.5776693 Ω 214.52813 +0.30576648 −0.93351234
e 0.1264000 i 15.09238 −0.08515418 −0.22269120
P 4.14 H 13.8 G 0.15 U 2
Residuals in seconds of arc
1989 11 07 675 0.3− 1.9− 1997 11 29 704 1.4+ 0.1− 1999 04 14 704 0.5+ 0.3+
1991 04 20 413 0.4− 0.4− 1997 11 29 704 0.1+ 0.2− 1999 04 14 704 0.3+ 0.7+
1991 04 20 413 0.5+ 0.2− 1997 11 29 704 0.3− 0.6− 1999 04 14 704 0.5+ 0.6+
1997 10 24 691 0.8− 0.1− 1997 11 29 704 0.1− 0.4− 1999 04 14 704 0.2+ 1.0+
1997 10 24 691 0.9− 0.2− 1997 11 29 704 (2.3− 0.2+) 1999 04 15 704 0.8− 0.2−
1997 10 24 691 0.8− 0.2− 1998 12 23 704 (2.5+ 0.5−) 1999 04 15 704 0.3− 0.3−
1997 10 24 608 0.6− 0.3+ 1998 12 23 704 2.0+ 0.9− 1999 04 15 704 0.2− 0.3−
1997 10 24 608 0.8− 0.3+ 1998 12 23 704 0.1+ 0.1+ 1999 04 15 704 0.7− 0.1−
1997 10 29 704 1.3+ 0.1+ 1998 12 23 704 1.6− 0.4+ 1999 04 15 704 1.3− 0.8+
1997 10 29 704 0.5− 0.0 1999 04 11 699 0.1+ 0.7− 1999 05 07 704 0.2+ 0.5−
1997 10 29 704 0.5+ 1.0+ 1999 04 11 699 0.7+ 0.0 1999 05 07 704 0.8− 1.3−
1997 10 29 704 0.0 0.2+ 1999 04 11 699 0.6+ 0.3− 1999 05 07 704 (1.8− 2.2+)
1997 10 29 704 0.0 0.2− 1999 04 12 704 0.7− 1.1+ 1999 05 07 704 1.6+ 1.3+
1997 11 08 910 0.6+ 0.9+ 1999 04 12 704 0.3− 0.4+ 1999 05 07 704 0.3+ 0.4+
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1997 11 08 910 0.5+ 0.8+ 1999 04 12 704 0.6+ 0.4+
1997 11 08 910 0.4+ 0.8+ 1999 04 14 704 0.2− 1.5−
1999 HT = 1988 PM4

Id. A. Gnädig, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.47556 (2000.0) P Q
n 0.25717481 ω 108.16777 +0.74527374 +0.66657966
a 2.4489717 Ω 210.03432 −0.62281137 +0.68769288
e 0.2025205 i 1.76854 −0.23806102 +0.28766311
P 3.83 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1950 08 14 675 0.6− 1.0+ 1999 05 07 699 0.2+ 0.6− 1999 05 21 691 0.2+ 0.3−
1950 08 14 675 0.1+ 0.0 1999 05 07 699 0.5+ 0.4+ 1999 06 02 426 0.0 0.1−
1988 08 08 095 1.1+ 1.0+ 1999 05 07 699 0.7+ 0.4+ 1999 06 02 426 0.5− 0.1+
1988 08 08 095 0.7− 0.1+ 1999 05 12 699 0.1− 1.4+ 1999 06 02 426 0.5− 0.2+
1992 10 01 691 0.0 0.4− 1999 05 12 699 0.4+ 0.6+ 1999 06 03 426 0.3− 0.6+
1992 10 01 691 0.1− 0.5− 1999 05 12 699 0.1+ 0.6+ 1999 06 03 426 0.3+ 0.2+
1992 10 01 691 0.0 0.4− 1999 05 13 704 0.2− 0.2− 1999 06 03 426 0.8+ 0.1+
1998 02 17 327 0.2+ 0.4+ 1999 05 13 704 0.3− 0.2− 1999 06 04 699 0.2− 0.3+
1998 02 17 327 0.3+ 0.6+ 1999 05 13 704 0.9+ 0.8+ 1999 06 04 699 0.5+ 0.6−
1998 02 17 327 0.5+ 0.7+ 1999 05 13 704 0.5+ 0.2− 1999 06 04 699 0.4+ 0.1−
1999 04 15 704 1.4− 0.5+ 1999 05 13 704 0.5+ 0.1− 1999 06 07 703 0.3+ 1.0−
1999 04 15 704 0.0 1.5− 1999 05 14 704 0.0 1.2+ 1999 06 07 703 0.5− 0.1+
1999 04 15 704 1.9− 1.9− 1999 05 14 704 0.8+ 0.3+ 1999 06 07 703 0.3+ 0.6+
1999 04 15 704 0.2+ 1.3− 1999 05 14 704 0.3− 0.8+ 1999 06 07 703 0.4+ 1.0+
1999 04 15 704 (2.8− 0.9−) 1999 05 14 704 0.0 0.7+ 1999 06 09 704 0.4− 0.3−
1999 04 18 426 0.1+ 0.0 1999 05 18 704 0.3+ 0.1+ 1999 06 09 704 1.1− 0.3−
1999 04 18 426 0.2− 0.2− 1999 05 18 704 0.3− 0.4− 1999 06 09 704 0.2− 0.2+
1999 04 18 426 0.5+ 0.2− 1999 05 18 704 0.9− 1.7− 1999 06 09 704 (1.6− 4.4+)
1999 04 19 426 0.0 0.0 1999 05 18 704 0.4+ 1.1− 1999 07 04 426 0.1− 0.3+
1999 04 19 426 0.3+ 0.3+ 1999 05 18 704 0.0 0.6− 1999 07 04 426 0.2+ 0.1+
1999 04 19 426 0.4+ 0.3+ 1999 05 19 704 1.2+ 0.2+ 1999 07 04 426 0.1+ 0.3+
1999 05 05 426 0.2+ 0.6− 1999 05 19 704 1.0− 0.4+ 1999 07 06 426 0.1− 0.4+
1999 05 05 426 0.2− 0.1− 1999 05 19 704 0.7+ 0.4+ 1999 07 06 426 0.0 0.5+
1999 05 06 426 0.4− 0.1+ 1999 05 19 704 1.1− 0.7− 1999 07 06 426 0.2− 0.4+
1999 05 06 426 0.6− 0.3+ 1999 05 21 691 0.2+ 0.5−
1999 05 06 426 0.4− 0.2+ 1999 05 21 691 0.1+ 0.4−
1999 HK1 = 1991 AS4

Id. A. Gnädig, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.40246 (2000.0) P Q
n 0.39411161 ω 81.88618 +0.14898096 +0.98289530
a 1.8424253 Ω 197.81881 −0.98774710 +0.14277528
e 0.0690008 i 20.71997 −0.04647938 +0.11632731
P 2.50 H 15.3 G 0.15 U 2
Residuals in seconds of arc
1984 03 06 413 0.5− 0.3+ 1999 04 06 704 0.9+ 1.1+ 1999 05 04 327 0.6− 0.1+
1984 03 06 413 0.5+ 1.8− 1999 04 12 704 0.0 0.5+ 1999 05 04 327 0.6− 0.1−
1984 04 05 413 0.0 1.4+ 1999 04 12 704 0.7− 1.5− 1999 05 04 327 0.5− 0.0
1987 09 27 675 0.2− 0.2− 1999 04 12 704 1.7− 0.2− 1999 05 05 327 1.5− 0.9−
1987 09 27 675 0.0 1.1+ 1999 04 15 704 0.2− 0.3− 1999 05 05 327 0.4− 0.0
1990 11 24 413 0.6− 0.0 1999 04 15 704 0.5+ 0.8− 1999 05 05 327 0.4− 0.0
1990 11 24 413 0.8+ 1.4+ 1999 04 15 704 1.1+ 0.6+ 1999 05 06 699 0.5+ 0.3+
1991 01 10 413 0.6+ 0.8− 1999 04 15 704 0.6+ 0.7+ 1999 05 06 699 0.7+ 1.0+
1991 01 10 413 0.7− 0.5+ 1999 04 15 704 0.2− 0.8+ 1999 05 06 699 0.5+ 0.3−
1999 03 22 704 0.0 0.2− 1999 04 16 704 (2.3+ 1.4−) 1999 05 07 704 0.2− 0.3+
1999 03 22 704 0.2− 0.2+ 1999 04 16 704 (2.9+ 0.7+) 1999 05 07 704 0.4− 0.8+
1999 03 22 704 0.2− 0.2− 1999 04 16 704 (0.1+ 2.6+) 1999 05 07 704 1.1− 0.3+
1999 03 22 704 0.5− 0.6− 1999 04 16 704 1.5+ 1.6+ 1999 05 07 704 0.1− 0.4−
1999 03 22 704 0.1+ 0.2− 1999 04 17 704 0.3+ 0.6− 1999 05 07 704 0.8− 0.3−
1999 04 06 704 0.0 0.3− 1999 04 17 704 0.7+ 0.1+ 1999 05 15 704 0.1− 0.2−
1999 04 06 704 0.2+ 0.2− 1999 04 17 704 0.9+ 0.4+ 1999 05 15 704 0.4− 0.8−

1999 04 06 704 0.3− 0.4− 1999 04 17 704 0.3+ 1.1+ 1999 05 15 704 1.0+ 1.9−
1999 04 06 704 0.2− 0.6− 1999 04 17 704 0.5+ 1.0+ 1999 05 15 704 0.8+ 1.4+

1999 HN1 = 1990 RP3

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 306.97723 (2000.0) P Q
n 0.30755307 ω 307.78846 +0.71526294 +0.69879431
a 2.1736486 Ω 7.89646 −0.61817910 +0.63880621
e 0.1894682 i 3.85778 −0.32596553 +0.32188995
P 3.20 H 15.5 G 0.15 U 5
Residuals in seconds of arc
1990 09 14 675 0.2+ 0.1+ 1999 04 09 699 0.6+ 1.1+ 1999 04 17 704 (0.1+ 2.2+)
1990 09 14 675 0.1+ 0.2+ 1999 04 09 699 1.1+ 0.4+ 1999 04 17 704 1.2− 0.7−
1990 09 18 675 0.5− 0.1+ 1999 04 15 704 0.6− 0.7− 1999 04 17 704 0.1− 0.6−
1990 09 18 675 0.0 0.0 1999 04 15 704 0.4− 0.3− 1999 04 17 704 1.2− 0.5−
1992 02 09 691 0.1− 0.3+ 1999 04 15 704 0.7+ 0.1− 1999 04 18 704 0.4+ 0.2+
1992 02 09 691 0.2+ 0.1+ 1999 04 15 704 1.0+ 0.2+ 1999 04 18 704 1.8− 0.1+
1992 02 09 691 0.0 0.3− 1999 04 15 704 0.0 0.5+ 1999 04 18 704 0.1− 0.1−
1999 04 09 699 1.8+ 1.5+ 1999 04 17 704 0.1− 0.5− 1999 04 18 704 (7.1− 0.6+)

1999 HB3 = 1997 WH57

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 334.98584 (2000.0) P Q
n 0.37622381 ω 68.14103 +0.46331460 +0.84595544
a 1.9003716 Ω 232.22001 −0.88500940 +0.42628862
e 0.0580564 i 19.51346 −0.04580341 +0.32037075
P 2.62 H 15.8 G 0.15 U 4
Residuals in seconds of arc
1997 11 30 566 0.9− 0.3+ 1999 05 13 704 0.6− 0.3+ 1999 06 01 428 0.1+ 0.2+
1997 11 30 566 0.7− 0.2+ 1999 05 13 704 0.5− 1.1+ 1999 06 01 428 0.5+ 0.1−
1997 11 30 566 0.9− 0.4+ 1999 05 13 704 (1.0− 2.3−) 1999 06 08 704 0.1+ 0.4+
1997 12 26 566 0.7+ 0.6+ 1999 05 13 704 0.8− 0.4− 1999 06 08 704 0.2− 0.4+
1997 12 26 566 1.3+ 0.5+ 1999 05 13 704 0.3− 1.3+ 1999 06 08 704 0.2− 0.6+
1997 12 26 566 1.4+ 0.9+ 1999 05 14 704 1.0+ 0.5+ 1999 06 08 704 0.3− 1.5+
1999 04 24 428 0.7− 0.6+ 1999 05 14 704 0.1+ 0.4+ 1999 06 08 704 0.4− 1.0+
1999 04 24 428 0.2+ 0.2+ 1999 05 14 704 0.3− 0.7+ 1999 06 10 704 0.3+ 0.3−
1999 04 25 428 0.4+ 0.2+ 1999 05 14 704 0.0 0.4− 1999 06 10 704 0.4+ 0.2−
1999 04 25 428 0.3− 0.1+ 1999 05 14 704 0.9+ 0.1− 1999 06 10 704 0.1+ 0.4−
1999 04 26 428 0.0 0.1− 1999 05 15 428 0.7− 0.1− 1999 06 10 704 0.3+ 0.5−
1999 04 27 428 0.8− 0.1− 1999 05 15 428 0.5− 0.0 1999 06 10 704 0.3+ 0.7−
1999 04 27 428 0.3− 0.2− 1999 05 18 704 0.8− 0.5− 1999 06 14 704 0.0 0.1−
1999 05 05 428 0.8+ 0.2− 1999 05 18 704 1.6− 1.3− 1999 06 14 704 0.1+ 0.2−
1999 05 05 428 0.3+ 0.4− 1999 05 18 704 0.7− 0.1+ 1999 06 14 704 0.0 0.3−
1999 05 05 428 0.0 0.6− 1999 05 18 704 (1.8− 2.3+) 1999 06 14 704 0.2+ 0.4−
1999 05 05 428 0.7+ 0.7− 1999 05 18 704 0.0 0.3− 1999 06 14 704 0.1− 0.4−
1999 05 09 120 0.7+ 0.3− 1999 05 19 704 1.0− 0.1+ 1999 06 14 428 0.5+ 0.9−
1999 05 09 120 0.4+ 0.1+ 1999 05 19 704 0.3+ 0.6+ 1999 06 14 428 0.2+ 0.2−
1999 05 09 120 0.3+ 0.1+ 1999 05 19 704 1.0− 0.4+ 1999 07 01 428 0.5− 0.8+
1999 05 10 704 0.5+ 0.1+ 1999 05 19 704 0.3+ 0.1− 1999 07 01 428 0.0 0.9+
1999 05 10 704 0.1+ 0.2+ 1999 05 19 704 0.1− 0.2+ 1999 07 14 428 0.6− 0.6−
1999 05 10 704 0.5+ 0.3− 1999 05 20 699 0.7+ 0.2+ 1999 07 14 428 0.5+ 0.3−
1999 05 10 704 (2.5− 1.1+) 1999 05 20 699 0.5+ 0.1+
1999 05 10 704 0.0 0.1+ 1999 05 20 699 0.8+ 0.2+

1999 HE3 = 1999 JL125 = 1993 QS5 = 1997 WC41

Id. G.V. Williams (MPC 34973; d, unpublished)



1999 JULY 28 M.P.C. 35355

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 138.16164 (2000.0) P Q
n 0.29044175 ω 204.25930 −0.46141918 −0.88546582
a 2.2582049 Ω 273.25989 +0.82273690 −0.40380974
e 0.0672214 i 3.16717 +0.33195832 −0.22997386
P 3.39 H 15.1 G 0.15 U 4
Residuals in seconds of arc
1993 08 17 010 0.8+ 2.9+ 1999 04 28 428 0.2+ 0.4− 1999 05 19 704 0.7+ 0.4+
1993 08 19 010 0.7+ 0.7− 1999 04 28 428 0.8+ 0.2+ 1999 05 19 704 1.1+ 0.1+
1993 08 19 010 0.5− 1.2− 1999 05 08 428 0.2+ 0.1− 1999 05 19 704 0.4+ 0.9−
1993 08 19 010 1.0− 0.8− 1999 05 08 428 0.4+ 0.5+ 1999 05 19 704 1.7+ 0.6−
1997 11 29 704 0.4− 0.3− 1999 05 10 704 1.9− 1.6+ 1999 06 09 704 0.5− 0.3+
1997 11 29 704 1.0− 0.7− 1999 05 10 704 0.1− 1.1− 1999 06 09 704 0.2− 0.3+
1997 11 29 704 1.1− 0.5− 1999 05 10 704 0.6− 1.5− 1999 06 09 704 1.1− 1.4+
1997 11 29 704 1.0− 1.1− 1999 05 13 704 1.9+ 0.1− 1999 06 09 704 1.3− 0.6+
1997 11 29 704 1.5− 0.1− 1999 05 13 704 0.2− 0.1− 1999 06 15 704 0.3+ 0.4−
1997 12 04 704 1.3+ 1.3+ 1999 05 13 704 0.7− 1.5+ 1999 06 15 704 0.1− 0.6−
1997 12 04 704 1.7+ 0.4+ 1999 05 13 704 0.6− 0.0 1999 06 15 704 0.5− 1.1−
1997 12 04 704 0.1+ 0.0 1999 05 13 704 1.0− 0.4− 1999 06 15 704 0.1+ 0.3−
1997 12 04 704 1.9+ 0.2− 1999 05 18 704 0.5+ 0.3+ 1999 06 15 704 0.2+ 0.1−
1999 04 24 428 0.7− 0.2+ 1999 05 18 704 0.4+ 0.1+ 1999 06 16 428 0.1+ 0.4−
1999 04 24 428 0.5− 0.4+ 1999 05 18 704 0.4+ 0.0 1999 06 16 428 0.6+ 0.4−
1999 04 26 428 0.4− 0.4+ 1999 05 18 704 0.2+ 1.9−
1999 04 26 428 0.2+ 0.9+ 1999 05 19 704 0.2− 0.1−

1999 HA8 = 1984 HT1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 349.45242 (2000.0) P Q
n 0.26045807 ω 211.85493 −0.34606764 +0.93819921
a 2.4283475 Ω 37.89860 −0.85927653 −0.31506217
e 0.1894097 i 0.41127 −0.37667098 −0.14324134
P 3.78 H 15.3 G 0.15 U 4
Residuals in seconds of arc
1984 04 28 809 0.7+ 0.5− 1999 04 06 691 0.4− 0.1− 1999 04 15 704 0.0 1.2−
1984 04 28 809 0.7+ 0.3− 1999 04 06 691 0.3− 0.2+ 1999 04 15 704 1.8− 1.7+
1984 04 29 809 0.0 0.3− 1999 04 06 704 0.4+ 0.6− 1999 04 15 704 (2.4− 0.2−)
1984 04 29 809 0.0 0.2− 1999 04 06 704 0.4− 0.9− 1999 04 15 704 1.7− 0.9−
1984 05 02 809 0.6− 0.8+ 1999 04 06 704 0.8− 0.0 1999 04 16 704 0.8+ 0.0
1984 05 02 809 1.0− 1.3+ 1999 04 06 704 0.2+ 0.5− 1999 04 16 704 (1.0− 2.2−)
1984 05 05 809 0.3+ 0.9+ 1999 04 06 704 0.3+ 0.6− 1999 04 16 704 1.5− 0.9+
1984 05 05 809 0.7+ 0.6+ 1999 04 07 699 0.2+ 0.4+ 1999 04 16 704 0.4− 0.2+
1996 09 09 566 0.1+ 0.3− 1999 04 07 699 0.7+ 0.8+ 1999 04 20 691 0.2+ 1.2−
1996 09 09 566 0.4+ 0.4− 1999 04 07 699 0.6+ 0.3+ 1999 04 20 691 0.4+ 0.9−
1996 09 09 566 0.1− 0.4− 1999 04 14 704 0.8+ 0.0 1999 04 20 691 0.2+ 1.0−
1999 03 24 699 0.1− 1.2+ 1999 04 14 704 (0.6− 3.6−) 1999 04 24 691 0.2− 0.7−
1999 03 24 699 0.6+ 1.4+ 1999 04 14 704 0.3+ 0.7− 1999 04 24 691 0.1− 0.7−
1999 03 24 699 0.8+ 0.1+ 1999 04 14 704 (0.3− 3.3−) 1999 04 24 691 0.4− 1.1−
1999 04 06 691 0.2− 0.1− 1999 04 15 704 0.2+ 0.8+

1999 HN8 = 1997 WW30

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 14.75077 (2000.0) P Q
n 0.27837637 ω 328.99232 −0.77076144 +0.62707741
a 2.3229925 Ω 250.27065 −0.55727055 −0.74926905
e 0.0837747 i 6.87627 −0.30883060 −0.21300193
P 3.54 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1997 11 29 704 0.3− 0.8− 1999 04 14 704 0.9+ 1.0− 1999 04 17 704 0.0 0.6−
1997 11 29 704 0.8+ 0.4+ 1999 04 14 704 0.1+ 0.3− 1999 04 17 704 0.3+ 0.2+
1997 11 29 704 0.3− 1.8+ 1999 04 14 704 0.5− 0.3− 1999 04 17 704 0.1− 0.3−
1997 11 29 704 1.1− 1.8+ 1999 04 14 704 0.7+ 0.1+ 1999 04 17 704 1.1− 0.2+

1997 11 29 704 (2.2− 0.9+) 1999 04 14 704 0.1− 0.7+ 1999 05 06 704 0.5+ 0.9−
1997 12 04 704 0.7− 0.1+ 1999 04 15 704 0.4− 0.1+ 1999 05 06 704 0.1+ 0.5+
1997 12 04 704 0.2− 0.4− 1999 04 15 704 0.8− 0.3+ 1999 05 06 704 0.7+ 1.2+
1997 12 04 704 0.3− 0.1+ 1999 04 15 704 0.1+ 0.2− 1999 05 06 704 (2.8+ 1.2+)
1997 12 04 704 0.2− 0.1+ 1999 04 15 704 0.1− 0.3+ 1999 05 06 704 1.3− 1.3+
1997 12 04 704 0.5− 0.7− 1999 04 15 704 0.3− 0.5+ 1999 06 08 704 1.1− 0.6−
1997 12 05 704 1.3+ 0.1− 1999 04 16 704 1.0− 0.5− 1999 06 08 704 1.3− 0.5−
1997 12 05 704 0.6+ 1.7− 1999 04 16 704 0.3+ 0.0 1999 06 08 704 0.8+ 0.7−
1997 12 05 704 0.6+ 0.0 1999 04 16 704 0.9+ 0.4+ 1999 06 08 704 0.7+ 0.2−
1997 12 05 704 0.3+ 0.1− 1999 04 16 704 1.2+ 0.2− 1999 06 08 704 1.0+ 0.7+
1997 12 05 704 0.1+ 0.6− 1999 04 17 704 0.1+ 0.2−

1999 HC9 = 1978 QZ = 1989 AW4 = 1989 AE10 = 3171 T-1
Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 265.51290 (2000.0) P Q
n 0.31824462 ω 44.98088 +0.98169609 +0.18829465
a 2.1246888 Ω 304.14545 −0.18301154 +0.89106869
e 0.1877926 i 1.98031 −0.05272157 +0.41296697
P 3.10 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1971 03 25 675 1.6+ 1.3− 1991 12 14 691 1.6− 0.3+ 1999 04 17 704 0.8+ 0.2−
1971 03 26 675 0.6− 0.5− 1999 04 07 704 1.3− 0.4+ 1999 04 17 704 0.3− 0.9+
1971 03 26 675 0.9− 1.0− 1999 04 07 704 1.9− 0.3− 1999 04 17 704 0.2− 0.4−
1971 03 27 675 0.9− 0.2+ 1999 04 07 704 0.6− 0.5+ 1999 04 18 704 0.6+ 0.2−
1971 04 02 675 1.4− 1.1− 1999 04 07 704 1.2− 0.5+ 1999 04 18 704 0.3+ 0.3+
1978 08 31 095 1.2+ 0.6− 1999 04 07 704 0.5− 0.9− 1999 04 18 704 0.5− 0.0
1978 09 05 095 0.6− 0.6− 1999 04 15 704 0.6+ 1.6+ 1999 04 18 704 0.6+ 0.4−
1989 01 04 413 0.1− 0.1− 1999 04 15 704 0.7+ 0.1+ 1999 04 18 704 1.3+ 0.2−
1989 01 04 413 0.9+ 0.5− 1999 04 15 704 0.7+ 0.1− 1999 04 18 704 1.3− 1.0−
1989 01 10 413 0.5− 0.2− 1999 04 15 704 1.2+ 1.2+ 1999 04 18 704 1.0+ 1.4+
1989 01 10 413 1.3+ 0.5− 1999 04 15 704 0.4+ 0.6− 1999 04 18 704 0.0 0.7−
1991 12 14 691 0.2− 0.4+ 1999 04 17 704 1.0+ 0.1− 1999 04 18 704 (2.8− 0.4+)
1991 12 14 691 0.3+ 0.3+ 1999 04 17 704 0.1− 1.0+

1999 HS9 = 1993 TQ44

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 115.09598 (2000.0) P Q
n 0.25868745 ω 146.61460 −0.29682562 −0.95482753
a 2.4394157 Ω 320.64726 +0.87119183 −0.26471823
e 0.1241006 i 1.27460 +0.39104903 −0.13501352
P 3.81 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1993 10 10 809 1.0+ 1.0+ 1997 10 31 704 2.0− 0.2+ 1999 04 15 704 0.2− 1.3+
1993 10 10 809 0.5+ 1.6+ 1997 11 06 704 1.3− 1.7+ 1999 04 17 704 0.2+ 0.4−
1993 10 10 809 0.1− 0.8+ 1997 11 06 704 0.7− 1.2+ 1999 04 17 704 0.3− 1.7+
1993 10 22 809 0.6+ 0.6− 1997 11 06 704 0.7− 0.8+ 1999 04 17 704 0.2+ 1.6+
1993 10 22 809 1.1− 0.8− 1997 11 06 704 1.1− 1.1+ 1999 04 17 704 0.5+ 1.1+
1993 10 22 809 1.5− 0.7− 1997 11 06 704 1.1− 0.9+ 1999 04 17 704 (2.2− 0.0 )
1997 10 30 704 0.7+ 0.3− 1999 04 07 704 0.1− 0.0 1999 04 18 704 0.3− 0.9−
1997 10 30 704 0.6+ 0.0 1999 04 07 704 0.6− 0.1− 1999 04 18 704 0.3− 0.2+
1997 10 30 704 0.4− 0.8− 1999 04 07 704 0.1− 1.5− 1999 04 18 704 0.6+ 0.8+
1997 10 30 704 0.6+ 0.4− 1999 04 07 704 (2.0+ 0.7−) 1999 04 18 704 1.7− 0.1−
1997 10 30 566 1.6+ 1.2− 1999 04 09 699 0.7+ 1.0− 1999 05 10 704 1.2− 0.5+
1997 10 30 566 1.7+ 1.0− 1999 04 09 699 0.6+ 0.5+ 1999 05 10 704 0.2− 0.8−
1997 10 30 566 1.7+ 1.0− 1999 04 09 699 1.3+ 0.2+ 1999 05 10 704 0.0 0.6−
1997 10 31 704 0.4− 1.0− 1999 04 15 704 0.1− 0.5− 1999 05 10 704 1.9+ 1.2−
1997 10 31 704 0.3− 0.2+ 1999 04 15 704 0.4− 1.4− 1999 05 10 704 (5.4− 3.1−)
1997 10 31 704 0.6+ 0.1− 1999 04 15 704 0.3− 0.5+
1997 10 31 704 0.4+ 0.7− 1999 04 15 704 0.3+ 0.9+
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1999 HU9 = 1993 TZ41 = 1995 DW6

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 116.09133 (2000.0) P Q
n 0.26442423 ω 105.81525 −0.37447976 −0.92721204
a 2.4040042 Ω 6.18871 +0.82582748 −0.33672216
e 0.0825197 i 3.47657 +0.42163241 −0.16400003
P 3.73 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1993 10 10 809 (1.3+ 2.3+) 1995 02 24 691 0.4+ 0.3+ 1999 04 15 704 0.3− 0.6+
1993 10 10 809 0.9+ 1.9+ 1995 03 07 691 0.0 0.4− 1999 04 17 704 1.0+ 1.0−
1993 10 10 809 0.7− 0.5+ 1995 03 07 691 0.1+ 0.2− 1999 04 17 704 0.0 0.6+
1993 10 22 809 0.4− 1.5+ 1995 03 07 691 0.2+ 0.3− 1999 04 17 704 0.3+ 0.2+
1993 10 22 809 1.6− 0.2− 1999 04 09 699 1.7+ 0.5+ 1999 04 17 704 1.1+ 0.9+
1993 10 22 809 (2.0− 0.1+) 1999 04 09 699 1.1+ 0.3− 1999 04 18 704 0.2+ 0.2+
1995 02 06 691 0.1+ 0.5+ 1999 04 09 699 0.9+ 0.2+ 1999 04 18 704 1.2− 0.1+
1995 02 06 691 1.0− 0.5+ 1999 04 15 704 0.5+ 0.7+ 1999 04 18 704 0.0 1.8+
1995 02 06 691 0.3− 0.0 1999 04 15 704 1.4− 1.5− 1999 04 18 704 2.0− 1.0+
1995 02 24 691 0.2+ 0.3+ 1999 04 15 704 0.8− 0.7−
1995 02 24 691 0.6+ 0.2+ 1999 04 15 704 0.3+ 0.1−
1999 JT1 = 1986 VZ1

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 247.05840 (2000.0) P Q
n 0.27971529 ω 207.29798 +0.99848811 −0.02491738
a 2.3155735 Ω 153.98999 +0.03863732 +0.95215609
e 0.2142271 i 6.41497 −0.03909803 +0.30459467
P 3.52 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1985 03 23 413 0.4− 0.4− 1999 04 07 704 0.5+ 0.7− 1999 05 09 703 0.1+ 0.4+
1986 11 03 010 1.1+ 1.8− 1999 04 07 704 0.9+ 0.2− 1999 05 09 703 0.4− 0.3+
1986 11 03 010 0.7− 0.9− 1999 04 07 704 0.5+ 0.4− 1999 05 09 703 0.0 0.3−
1986 11 03 010 1.2+ 1.9− 1999 04 07 704 0.1− 0.7− 1999 05 12 704 0.9− 1.3−
1991 03 08 675 1.1− 0.1− 1999 04 12 704 0.1+ 1.1− 1999 05 12 704 0.3− 0.3+
1991 03 08 675 0.1+ 0.6+ 1999 04 12 704 0.7− 0.5+ 1999 05 12 704 0.8+ 0.5−
1995 03 10 691 0.4+ 0.2+ 1999 04 12 704 (0.4+ 2.4−) 1999 05 12 704 0.6+ 0.4+
1995 03 10 691 0.6+ 0.0 1999 04 12 704 0.6+ 1.8− 1999 05 12 704 0.5− 0.8−
1995 03 10 691 0.2+ 0.1+ 1999 04 12 704 0.6+ 0.4− 1999 05 13 704 0.9− 0.3−
1995 03 10 691 0.1− 0.2+ 1999 05 08 703 0.1− 1.4+ 1999 05 13 704 (1.9− 2.8−)
1995 03 10 691 0.1+ 0.1+ 1999 05 08 703 (2.1+ 0.3+) 1999 05 13 704 (2.4− 1.0−)
1995 03 10 691 0.0 0.3+ 1999 05 08 703 0.6− 0.7− 1999 05 13 704 0.6− 0.6−
1995 03 10 691 0.0 0.1+ 1999 05 08 703 0.0 1.0+ 1999 05 16 703 0.8+ 0.7+
1995 03 10 691 0.0 0.1+ 1999 05 08 703 0.6+ 0.2− 1999 05 16 703 0.8− 1.1−
1995 03 10 691 0.0 0.1+ 1999 05 08 703 1.2− 0.9− 1999 05 16 703 0.7− 1.8−
1997 12 29 691 0.3− 0.1− 1999 05 08 703 0.2+ 0.6− 1999 05 16 703 1.6− 0.3+
1997 12 29 691 (2.6− 3.3−) 1999 05 08 703 0.2+ 1.2+
1997 12 29 691 0.0 0.0 1999 05 09 703 0.5+ 1.1+

1999 JB4 = 1975 PN = 1978 VW16 = 1996 HG22

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 171.57678 (2000.0) P Q
n 0.35971427 ω 45.89358 +0.32635240 −0.93128379
a 1.9580823 Ω 26.38271 +0.72932996 +0.13914360
e 0.1000353 i 21.36399 +0.60130851 +0.33667427
P 2.74 H 14.9 G 0.15 U 3
Residuals in seconds of arc
1975 08 13 805 0.1+ 0.6+ 1999 03 29 699 (2.9+ 1.1+) 1999 05 10 704 1.7− 0.4+
1975 08 14 805 1.3− 0.5+ 1999 04 15 704 0.3+ 0.5− 1999 05 10 704 1.3− 1.0−
1978 11 01 049 0.1− 0.6+ 1999 04 15 704 0.9+ 0.3+ 1999 05 10 704 0.8− 0.7+
1978 11 01 049 0.8− 0.7+ 1999 04 15 704 0.0 0.2− 1999 05 13 704 1.7− 0.0
1996 04 24 327 0.1− 0.3+ 1999 04 15 704 0.6+ 0.9− 1999 05 13 704 1.0− 0.2+

1996 04 24 327 0.2− 0.6+ 1999 04 15 704 0.8+ 0.4− 1999 05 13 704 0.0 0.1−
1996 04 24 327 0.3− 0.5+ 1999 04 17 704 0.3+ 0.1− 1999 05 13 704 1.0− 0.1−
1996 04 25 327 0.8+ 0.1− 1999 04 17 704 0.1+ 0.0 1999 05 13 704 1.0− 1.3−
1996 04 25 327 0.3+ 0.7− 1999 04 17 704 0.4+ 0.8+ 1999 05 14 704 1.2− 0.2−
1996 04 25 327 0.1− 0.3− 1999 04 17 704 0.2+ 1.0+ 1999 05 14 704 (2.1− 0.4−)
1999 03 24 704 0.5+ 0.2+ 1999 04 17 704 0.3− 0.9+ 1999 05 14 704 1.5− 0.7−
1999 03 24 704 1.8+ 0.3+ 1999 04 20 704 1.5+ 0.9+ 1999 05 14 704 0.4+ 0.1−
1999 03 24 704 (1.5+ 2.4−) 1999 04 20 704 0.2+ 0.2+ 1999 05 16 699 1.0+ 0.9+
1999 03 24 704 1.2+ 0.4− 1999 04 20 704 0.8+ 0.6+ 1999 05 16 699 0.3− 1.3+
1999 03 24 704 (3.6− 0.0 ) 1999 04 20 704 0.7+ 0.6− 1999 05 16 699 0.5− 0.8+
1999 03 29 699 1.5+ 0.1− 1999 05 10 704 0.7+ 1.0−
1999 03 29 699 0.6+ 0.3− 1999 05 10 704 1.2− 0.2+

1999 JD4 = 1978 XH1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.05822 (2000.0) P Q
n 0.27211230 ω 76.99081 +0.62848751 +0.71002516
a 2.3585075 Ω 236.61072 −0.77484037 +0.60721499
e 0.3021605 i 22.35709 +0.06801357 +0.35658691
P 3.62 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1978 11 30 675 0.1+ 0.3+ 1999 05 13 704 0.4− 0.1− 1999 05 18 704 0.2+ 0.3−
1978 12 01 675 0.5+ 0.3+ 1999 05 13 704 0.1− 0.4− 1999 05 19 704 0.2− 0.8+
1978 12 05 675 1.7+ 1.3+ 1999 05 13 704 0.2+ 0.5− 1999 05 19 704 0.2− 0.2−
1978 12 06 675 2.3− 1.2− 1999 05 13 704 0.1+ 0.7+ 1999 05 19 704 0.6− 0.9+
1978 12 06 675 0.0 0.8− 1999 05 13 699 0.7+ 0.1− 1999 05 19 704 0.6+ 0.4−
1999 05 10 704 0.6+ 0.4+ 1999 05 13 699 0.7+ 0.5+ 1999 05 19 704 0.5− 0.5+
1999 05 10 704 0.8+ 0.2+ 1999 05 13 699 0.4+ 0.5− 1999 06 09 704 0.4+ 0.3−
1999 05 10 704 0.6+ 0.1− 1999 05 18 704 0.7− 0.3+ 1999 06 09 704 (0.0 3.5−)
1999 05 10 704 0.2+ 0.6+ 1999 05 18 704 0.9− 0.5− 1999 06 09 704 0.9+ 0.3−
1999 05 10 704 0.7+ 0.1+ 1999 05 18 704 1.1− 0.3− 1999 06 09 704 0.1− 0.2−
1999 05 13 704 1.3− 1.1− 1999 05 18 704 0.9− 0.5− 1999 06 09 704 0.1+ 0.7+

1999 JN5 = 1996 XH36

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 326.45032 (2000.0) P Q
n 0.23923713 ω 243.84080 +0.59848537 +0.74043547
a 2.5699046 Ω 66.37542 −0.56245987 +0.66024613
e 0.1923840 i 19.50413 −0.57048590 +0.12581879
P 4.12 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1996 12 13 691 0.1+ 0.1− 1999 05 13 704 0.3− 0.2− 1999 05 19 704 0.7− 0.7+
1996 12 13 691 0.4− 0.0 1999 05 13 704 0.5− 0.6+ 1999 05 19 704 (2.7− 0.5−)
1996 12 13 691 0.1− 0.2− 1999 05 13 704 0.2+ 1.5+ 1999 06 04 699 0.4+ 0.2+
1996 12 17 691 0.2+ 0.2+ 1999 05 14 704 (1.9− 2.9+) 1999 06 04 699 0.5+ 1.3+
1996 12 17 691 0.4+ 0.3+ 1999 05 14 704 1.1+ 2.0+ 1999 06 04 699 1.1+ 0.3−
1996 12 17 691 0.9− 0.0 1999 05 14 704 1.1− 1.4+ 1999 06 06 703 0.3− 0.2+
1996 12 31 691 0.2+ 0.1+ 1999 05 14 704 0.7− 0.9+ 1999 06 06 703 1.0+ 0.0
1996 12 31 691 0.3+ 0.1− 1999 05 18 704 0.1− 0.1+ 1999 06 06 703 0.3+ 0.1+
1996 12 31 691 0.2+ 0.1+ 1999 05 18 704 0.6− 0.0 1999 06 06 703 0.6+ 0.5+
1999 05 10 704 1.0+ 0.4− 1999 05 18 704 0.3− 0.1+ 1999 06 15 704 0.1+ 0.1−
1999 05 10 704 0.5+ 1.0− 1999 05 18 704 0.5− 0.6− 1999 06 15 704 0.2− 0.3−
1999 05 10 704 0.2− 1.3− 1999 05 18 704 0.0 0.3− 1999 06 15 704 0.6− 0.6−
1999 05 10 704 0.7+ 1.1− 1999 05 19 704 0.2− 0.2− 1999 06 15 704 0.6− 0.4−
1999 05 13 704 0.1− 0.0 1999 05 19 704 1.1+ 0.9− 1999 06 15 704 0.4− 0.2−
1999 05 13 704 0.1+ 0.6− 1999 05 19 704 1.4− 1.0−

1999 JM8 = 1990 HD1

Id. S. Nakano
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 3.72498 (2000.0) P Q
n 0.21927332 ω 165.97268 +0.50650343 +0.84533189
a 2.7236138 Ω 134.13050 −0.81215767 +0.53390928
e 0.6436757 i 13.69299 −0.28957589 −0.01883796
P 4.49 H 15.1 G 0.15 U 0
Residuals in seconds of arc
1990 04 27 675 (0.3− 4.2−) 1999 06 04 360 0.1+ 0.7+ 1999 07 06 620 0.8+ 0.0
1990 04 27 675 (0.4− 3.2−) 1999 06 04 360 0.2+ 0.8+ 1999 07 06 620 0.7+ 0.1+
1990 04 29 675 0.3− 1.3− 1999 06 04 360 0.3+ 0.7+ 1999 07 06 620 0.1+ 0.0
1990 04 29 675 0.2+ 1.8− 1999 06 07 704 1.0− 0.1+ 1999 07 07 726 0.0 0.3+
1999 04 10 704 1.2− 0.7+ 1999 06 07 704 0.8− 0.1+ 1999 07 07 726 0.1+ 0.6+
1999 04 10 704 0.6− 0.8+ 1999 06 07 704 0.7− 0.0 1999 07 07 726 0.1+ 0.2+
1999 04 10 704 1.5− 0.9+ 1999 06 07 704 0.9− 0.2+ 1999 07 07 726 0.2+ 0.5+
1999 04 10 704 0.4− 0.3+ 1999 06 07 704 0.6− 0.2+ 1999 07 07 726 0.0 0.3+
1999 05 13 704 0.2− 0.2− 1999 06 08 360 0.0 0.5+ 1999 07 07 726 0.1+ 0.4+
1999 05 13 704 0.3− 0.0 1999 06 08 360 0.0 0.6+ 1999 07 07 587 0.3− 0.4+
1999 05 13 704 0.2− 0.4− 1999 06 08 360 0.0 0.5+ 1999 07 07 587 0.3− 0.2+
1999 05 13 704 0.3− 0.2− 1999 06 08 636 0.2− 1.0+ 1999 07 07 587 0.4− 0.3+
1999 05 13 704 0.0 0.1− 1999 06 08 636 0.3− 1.1+ 1999 07 08 762 0.0 0.0
1999 05 15 704 1.1+ 1.1− 1999 06 08 636 0.0 0.9+ 1999 07 08 762 0.0 0.0
1999 05 15 704 0.8+ 1.0− 1999 06 08 636 0.0 0.7+ 1999 07 08 762 1.2− 1.0−
1999 05 15 704 0.9+ 1.2− 1999 06 09 127 0.9− 0.4+ 1999 07 08 360 0.2+ 0.1−
1999 05 15 704 1.0+ 1.5− 1999 06 09 127 0.9− 0.3+ 1999 07 08 360 0.2+ 0.0
1999 05 15 704 (1.5+ 2.4−) 1999 06 09 127 0.7− 0.4+ 1999 07 08 360 0.2+ 0.1−
1999 05 16 046 0.6+ 0.2+ 1999 06 09 636 0.4− 1.0+ 1999 07 08 121 0.4− 0.6+
1999 05 16 046 0.6+ 0.3+ 1999 06 09 636 0.7− 1.4+ 1999 07 08 121 0.3− 0.4+
1999 05 16 118 0.2− 0.4− 1999 06 09 636 0.3− 1.0+ 1999 07 08 121 0.2− 0.6+
1999 05 16 118 0.4+ 0.5− 1999 06 09 636 0.5− 1.1+ 1999 07 08 121 0.2+ 0.5+
1999 05 16 118 0.4+ 0.5− 1999 06 10 704 0.7− 0.0 1999 07 08 121 0.2+ 0.9+
1999 05 16 903 0.0 1.2− 1999 06 10 704 0.9− 0.3− 1999 07 08 121 0.0 0.1+
1999 05 16 426 0.1+ 0.7− 1999 06 10 704 1.0− 0.5− 1999 07 09 402 0.1− 1.0+
1999 05 16 426 0.2+ 0.7− 1999 06 10 704 1.1− 0.2− 1999 07 09 402 0.2− 1.3+
1999 05 16 903 0.2− 1.0− 1999 06 10 704 0.7− 0.3− 1999 07 09 402 0.0 1.1+
1999 05 16 426 0.1+ 0.4− 1999 06 11 704 0.3− 0.1− 1999 07 09 952 1.7+ 0.1+
1999 05 16 903 0.2− 0.9− 1999 06 11 704 0.1− 0.1+ 1999 07 09 952 1.3+ 0.6+
1999 05 16 596 0.3− 1.0+ 1999 06 11 704 0.4− 0.1− 1999 07 09 952 1.6+ 0.3+
1999 05 16 596 0.2− 0.6+ 1999 06 11 704 0.5− 0.0 1999 07 09 952 1.3+ 0.2+
1999 05 16 557 0.1− 0.8− 1999 06 11 704 0.3− 0.2+ 1999 07 09 952 1.2+ 0.0
1999 05 16 557 0.4− 0.7− 1999 06 15 636 0.9+ 0.0 1999 07 09 952 0.8+ 0.2+
1999 05 16 557 0.2− 0.6− 1999 06 15 636 0.9+ 0.1− 1999 07 10 557 0.4− 0.6+
1999 05 16 596 0.1+ 0.6+ 1999 06 15 636 0.8+ 0.2+ 1999 07 10 557 0.2− 0.7+
1999 05 16 557 0.3− 0.8− 1999 06 15 636 0.8+ 0.0 1999 07 11 557 0.4− 0.5+
1999 05 16 557 0.1− 0.8− 1999 06 16 636 0.4+ 0.0 1999 07 12 557 0.1+ 0.0
1999 05 16 151 0.4− 0.1− 1999 06 16 636 0.5+ 0.1− 1999 07 12 557 0.2+ 0.0
1999 05 16 151 0.1− 1.2− 1999 06 16 636 0.5+ 0.0 1999 07 12 557 0.1+ 0.2−
1999 05 16 151 0.1− 0.6− 1999 06 18 636 0.1+ 0.2+ 1999 07 13 557 0.2+ 0.1−
1999 05 16 046 0.1− 0.6+ 1999 06 18 636 0.2+ 0.1+ 1999 07 13 557 0.2+ 0.2−
1999 05 16 046 0.3− 0.3+ 1999 06 18 636 0.1+ 0.2+ 1999 07 13 557 0.3+ 0.2−
1999 05 16 046 0.2− 0.3+ 1999 06 18 636 0.2+ 0.2+ 1999 07 14 557 0.4+ 0.3−
1999 05 16 046 0.0 0.6+ 1999 06 19 636 0.2+ 0.1− 1999 07 14 557 0.3+ 0.3−
1999 05 16 151 0.2+ 0.9− 1999 06 19 636 0.4+ 0.1− 1999 07 14 557 0.3+ 0.4−
1999 05 16 151 0.1+ 1.4− 1999 06 19 636 0.4+ 0.1− 1999 07 14 952 1.9+ 1.9−
1999 05 16 151 0.2− 0.7− 1999 06 26 762 0.4+ 0.1− 1999 07 14 952 1.8+ 2.0−
1999 05 16 108 (0.4+ 2.3−) 1999 06 26 762 0.4+ 0.8+ 1999 07 14 952 (1.8+ 2.2−)
1999 05 16 108 (1.6+ 2.4−) 1999 06 26 762 0.6+ 0.2− 1999 07 15 402 0.7+ 0.1+
1999 05 16 108 (1.1− 2.5−) 1999 06 30 673 0.2− 0.1− 1999 07 15 402 0.8+ 0.2+
1999 05 17 860 0.2− 0.5− 1999 06 30 673 0.1− 0.0 1999 07 15 402 0.7+ 0.2+
1999 05 17 860 0.3− 0.4− 1999 06 30 673 0.2− 0.0 1999 07 15 557 0.0 0.4−
1999 05 17 860 0.1+ 0.5− 1999 06 30 762 0.3+ 0.3+ 1999 07 15 557 0.2+ 0.5−
1999 05 17 860 0.2+ 0.7− 1999 06 30 673 0.1− 0.0 1999 07 15 557 0.2+ 0.4−
1999 05 17 761 0.4+ 0.6+ 1999 06 30 704 0.6− 0.4− 1999 07 15 636 0.1+ 0.5+
1999 05 17 761 0.2+ 0.8+ 1999 06 30 762 0.1− 0.4+ 1999 07 15 636 0.5+ 0.9+
1999 05 17 704 0.1− 0.1− 1999 06 30 704 0.5− 0.6− 1999 07 15 636 0.5+ 0.9+
1999 05 17 704 0.8− 0.3− 1999 06 30 762 0.4− 0.6+ 1999 07 16 636 0.0 0.4+
1999 05 17 704 0.1− 1.1− 1999 06 30 762 0.3+ 0.1− 1999 07 16 151 0.2− 0.1−

1999 05 17 704 0.8− 1.3− 1999 06 30 704 0.9− 0.6− 1999 07 16 151 0.6− 0.1−
1999 05 17 704 0.3− 0.3− 1999 06 30 673 0.0 0.2− 1999 07 16 151 0.3− 0.0
1999 05 17 426 0.1− 0.5+ 1999 06 30 673 0.3− 0.1+ 1999 07 16 636 0.1− 1.2+
1999 05 17 426 0.1+ 0.6+ 1999 06 30 704 0.7− 0.4− 1999 07 16 636 0.1− 1.3+
1999 05 17 426 0.1+ 0.5+ 1999 06 30 673 0.1− 0.0 1999 07 16 636 0.2+ 1.2+
1999 05 17 903 0.4− 0.0 1999 06 30 704 0.2− 0.5− 1999 07 16 636 0.3+ 1.2+
1999 05 17 321 0.5+ 0.9− 1999 06 30 108 0.5− 1.3− 1999 07 16 557 0.0 0.0
1999 05 17 321 1.0+ 0.0 1999 06 30 108 1.1− 0.2+ 1999 07 16 557 0.1− 0.1+
1999 05 17 321 1.1+ 1.0− 1999 06 30 108 0.5− 1.5− 1999 07 16 557 0.2− 0.0
1999 05 17 903 0.1+ 0.6− 1999 06 30 108 0.4− 1.2− 1999 07 17 151 0.5− 0.7−
1999 05 17 636 0.2− 0.1− 1999 06 30 108 0.7− 1.0− 1999 07 17 118 0.5+ 0.5−
1999 05 17 636 0.2− 0.0 1999 06 30 108 0.5+ 0.3+ 1999 07 17 118 0.6+ 0.4−
1999 05 17 636 0.2− 0.2+ 1999 06 30 118 0.2− 0.5+ 1999 07 17 557 0.1− 0.2−
1999 05 18 739 1.7− 0.4+ 1999 06 30 118 0.0 0.3+ 1999 07 17 151 0.9− 0.6−
1999 05 18 704 0.5+ 0.1+ 1999 07 01 118 0.6+ 0.3+ 1999 07 17 151 0.3− 0.2+
1999 05 18 704 0.8+ 0.2+ 1999 07 01 118 0.6+ 0.2+ 1999 07 17 118 0.5+ 0.5−
1999 05 18 704 0.0 0.6− 1999 07 02 636 0.1+ 1.7+ 1999 07 17 118 0.4+ 0.4−
1999 05 18 704 0.3+ 0.2− 1999 07 02 636 0.3+ 1.8+ 1999 07 17 557 0.1+ 0.1−
1999 05 18 704 0.6+ 0.2− 1999 07 02 636 0.1+ 1.4+ 1999 07 17 557 0.2− 0.1−
1999 05 19 739 0.3− 0.6+ 1999 07 02 636 0.2+ 1.3+ 1999 07 17 557 0.3− 0.1−
1999 05 19 739 0.2− 0.5+ 1999 07 03 151 0.7+ 1.8− 1999 07 18 557 0.1+ 0.0
1999 05 19 739 0.2− 0.6+ 1999 07 03 151 0.5− 0.0 1999 07 18 557 0.1+ 0.1−
1999 05 20 636 0.1+ 0.5+ 1999 07 03 151 0.2+ 0.3− 1999 07 18 557 0.2+ 0.1−
1999 05 20 636 0.3+ 0.3+ 1999 07 03 151 0.1+ 0.5− 1999 07 19 151 0.8− 0.0
1999 05 20 636 0.2+ 0.5+ 1999 07 03 151 0.1− 0.2− 1999 07 19 151 0.8− 0.7−
1999 05 20 636 0.3+ 0.4+ 1999 07 03 151 0.5− 0.4− 1999 07 19 151 0.1− 0.8−
1999 05 26 636 (5.5− 11.1+) 1999 07 03 636 0.2− 0.1− 1999 07 19 151 0.0 0.4−
1999 05 26 636 (5.4− 7.3−) 1999 07 03 636 0.2+ 0.3+ 1999 07 21 557 0.1− 0.2−
1999 05 26 127 0.1+ 0.3− 1999 07 03 636 0.5+ 0.1− 1999 07 21 557 0.1− 0.2−
1999 05 26 127 0.1− 0.1+ 1999 07 04 046 0.2− 0.3− 1999 07 21 557 0.2− 0.1−
1999 05 26 127 0.1+ 0.2+ 1999 07 04 046 0.1− 0.3− 1999 07 22 151 0.4+ 0.9−
1999 05 27 118 0.1− 0.2− 1999 07 04 046 0.1− 0.2− 1999 07 22 151 0.4+ 0.7−
1999 05 27 118 0.0 0.2− 1999 07 04 046 0.1− 0.4− 1999 07 22 151 0.2+ 0.5−
1999 05 27 118 0.2− 0.3− 1999 07 04 557 0.1− 0.1+ 1999 07 22 151 0.4+ 0.8−
1999 05 27 127 0.1− 0.4− 1999 07 04 557 0.2− 0.1− 1999 07 24 151 0.9+ 0.2+
1999 05 27 127 0.2− 0.3− 1999 07 04 557 0.2− 0.0 1999 07 24 151 0.3− 0.5+
1999 06 02 739 0.1+ 0.1+ 1999 07 04 557 0.2− 0.0 1999 07 24 151 1.0+ 0.7+
1999 06 02 739 0.1− 0.0 1999 07 06 726 0.3− 0.1+ 1999 07 24 151 0.1− 0.1+
1999 06 02 739 0.1− 0.1+ 1999 07 06 726 0.1+ 0.1+ 1999 07 25 151 0.1− 0.3−
1999 06 02 739 0.1− 0.0 1999 07 06 726 0.1+ 1.1+ 1999 07 25 151 0.6− 1.7−
1999 06 04 704 0.1+ 0.6+ 1999 07 06 726 0.3+ 0.1+ 1999 07 25 151 1.1− 0.5−
1999 06 04 704 0.2− 0.7+ 1999 07 06 673 1.0− 0.5+ 1999 07 25 151 0.4− 0.9−
1999 06 04 704 0.6+ 0.5+ 1999 07 06 673 0.2− 0.0 1999 07 25 151 0.6− 0.3−
1999 06 04 704 0.1+ 0.9+ 1999 07 06 673 0.2− 0.1−
1999 06 04 704 0.1+ 1.2+ 1999 07 06 620 1.0+ 0.2−

1999 JV10 = 1979 OG11 = 1991 LR3 = 1995 JU1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 27.65936 (2000.0) P Q
n 0.23856691 ω 19.24449 −0.90414340 +0.42713931
a 2.5747155 Ω 186.06342 −0.40204346 −0.85759923
e 0.1336780 i 4.75636 −0.14451906 −0.28648835
P 4.13 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1979 07 24 413 0.2+ 0.0 1995 05 08 010 (4.3+ 1.6−) 1999 05 09 703 0.1+ 0.4−
1979 07 26 675 0.6+ 0.9+ 1996 09 08 566 0.3+ 0.6+ 1999 05 09 703 0.1+ 0.0
1979 07 26 675 0.5+ 0.9− 1996 09 08 566 0.6+ 0.3+ 1999 05 09 703 0.0 0.1−
1979 07 27 675 1.3+ 0.4+ 1996 09 08 566 0.5+ 0.3+ 1999 05 09 703 0.0 0.8−
1979 07 28 413 1.4− 0.5− 1999 04 12 704 0.0 0.6+ 1999 05 12 704 0.4− 0.4−
1991 06 06 809 0.5− 0.6+ 1999 04 12 704 0.7− 0.1+ 1999 05 12 704 0.5+ 0.5+
1991 06 06 809 0.2− 0.7+ 1999 04 12 704 0.2− 0.8+ 1999 05 12 704 (1.3+ 2.5+)
1991 06 06 809 1.6− 0.1+ 1999 04 12 704 0.2− 0.5+ 1999 05 12 704 (1.0+ 2.7+)
1991 06 08 809 1.4+ 0.3− 1999 04 12 704 0.4+ 0.8+ 1999 05 12 704 0.4− 0.1−
1991 06 08 809 0.1− 0.6+ 1999 04 15 704 0.9+ 1.2− 1999 05 13 704 (2.0+ 2.1+)
1991 06 08 809 0.3− 0.4− 1999 04 15 704 1.4− 0.1− 1999 05 13 704 1.1− 0.0
1992 10 01 691 0.3− 0.4− 1999 04 15 704 0.3+ 0.7+ 1999 05 13 704 0.1+ 0.6−
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1992 10 01 691 0.9− 0.5− 1999 04 15 704 (2.8− 0.1+) 1999 05 13 704 0.0 0.2−
1992 10 01 691 0.8− 0.2− 1999 04 15 704 0.5+ 0.2+ 1999 05 13 704 1.6− 0.3−
1995 05 05 010(10.8+ 2.1−) 1999 04 16 704 0.7+ 0.1− 1999 05 16 703 0.5+ 0.0
1995 05 05 010(11.0+ 4.4−) 1999 04 16 704 0.5+ 0.5− 1999 05 16 703 0.1+ 0.2−
1995 05 05 010(11.6+ 2.9−) 1999 04 16 704 0.2+ 0.6+ 1999 05 16 703 0.4− 0.5−
1995 05 08 010 (4.6+ 0.6+) 1999 04 16 704 1.6+ 0.5+ 1999 05 16 703 0.2+ 0.9−
1995 05 08 010 (4.8+ 0.2+) 1999 04 16 704 (0.9− 3.1+)

1999 JD12 = 1980 FC5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 4.14145 (2000.0) P Q
n 0.26510777 ω 105.09498 +0.21593459 +0.97621567
a 2.3998702 Ω 177.15269 −0.97632223 +0.21613586
e 0.2670619 i 22.95149 −0.01292904 −0.01697825
P 3.72 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1980 03 16 809 0.0 0.4− 1999 04 23 704 0.0 0.5+ 1999 07 04 699 0.4− 0.1+
1980 03 16 809 0.2+ 0.0 1999 05 13 704 0.2− 0.5+ 1999 07 04 699 0.1− 0.2+
1980 03 16 809 0.1− 0.7+ 1999 05 13 704 0.1+ 0.4+ 1999 07 04 699 0.3− 0.5+
1980 03 16 809 0.3− 0.5− 1999 05 13 704 0.6+ 0.8+ 1999 07 15 704 0.1+ 0.2+
1980 03 17 809 0.0 0.3− 1999 05 13 704 0.5+ 0.4− 1999 07 15 704 0.2+ 0.1−
1980 03 17 809 0.4+ 0.8− 1999 05 13 704 0.0 0.3− 1999 07 15 704 0.2+ 0.1+
1980 03 17 809 0.0 0.2− 1999 05 17 704 (2.2− 0.6−) 1999 07 16 704 0.2+ 0.2+
1980 03 17 809 0.2+ 0.8− 1999 05 17 704 0.8− 0.5− 1999 07 16 704 0.1+ 0.1+
1980 03 23 809 0.4− 0.2− 1999 05 17 704 0.7− 0.1− 1999 07 16 704 0.2+ 0.1+
1992 09 23 691 (0.2− 3.9−) 1999 05 17 704 0.3− 0.1− 1999 07 16 704 1.1+ 0.0
1992 09 23 691 0.0 1.2− 1999 05 17 704 1.0− 1.2− 1999 07 16 704 0.0 0.3+
1992 09 23 691 0.1+ 1.2− 1999 06 11 704 0.4+ 0.0 1999 07 22 704 0.8− 0.2−
1999 04 23 704 0.3+ 0.4+ 1999 06 11 704 0.4+ 0.1+ 1999 07 22 704 0.4+ 0.4−
1999 04 23 704 0.1− 0.5− 1999 06 11 704 0.2+ 0.3+ 1999 07 22 704 0.3− 0.7−
1999 04 23 704 0.9+ 0.6− 1999 06 11 704 0.0 0.0 1999 07 22 704 0.1+ 0.0
1999 04 23 704 0.8− 0.3+ 1999 06 11 704 0.3− 0.1− 1999 07 22 704 0.1+ 0.6−

1999 JE12 = 1987 SZ
Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 0.77954 (2000.0) P Q
n 0.23740494 ω 96.92566 +0.27729619 +0.95654605
a 2.5831099 Ω 190.57881 −0.95352521 +0.28549906
e 0.2745915 i 29.40825 +0.11788337 +0.05924477
P 4.15 H 14.0 G 0.15 U 3
Residuals in seconds of arc
1987 09 18 675 0.5− 1.6− 1999 05 13 704 0.3+ 1.3+ 1999 06 10 704 0.4− 0.0
1987 09 18 675 0.1− 0.1− 1999 05 13 704 0.6+ 1.0+ 1999 06 10 704 0.3− 0.1−
1991 09 14 675 0.1+ 0.7− 1999 05 13 704 0.0 0.9+ 1999 06 10 704 0.3− 0.1+
1991 09 14 675 0.5+ 1.6+ 1999 05 17 704 0.2− 0.2+ 1999 06 10 704 0.0 0.3−
1991 10 08 675 0.1− 0.7+ 1999 05 17 704 0.6+ 0.1+ 1999 06 10 704 0.1+ 0.3+
1991 10 08 675 0.0 0.5− 1999 05 17 704 0.4+ 0.4+ 1999 06 11 704 0.0 0.2+
1999 04 23 704 0.1+ 0.9− 1999 05 17 704 1.1+ 1.1− 1999 06 11 704 0.0 0.0
1999 04 23 704 1.8− 0.5− 1999 05 17 704 0.4− 0.1+ 1999 06 11 704 0.2+ 0.0
1999 04 23 704 0.0 0.0 1999 05 18 704 0.9− 1.7− 1999 06 11 704 0.2+ 0.1−
1999 04 23 704 0.8+ 0.6+ 1999 05 18 704 0.2− 0.9− 1999 06 11 704 0.2− 0.1−
1999 04 23 704 0.5− 0.0 1999 05 18 704 0.5+ 1.0− 1999 07 15 704 0.1− 0.4+
1999 05 13 704 0.5+ 1.6+ 1999 05 18 704 0.1+ 0.5− 1999 07 15 704 0.7− 0.3+
1999 05 13 704 0.2+ 0.4+ 1999 05 18 704 0.8+ 1.9− 1999 07 15 704 0.7− 0.5+

1999 JH15 = 1998 BX48

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 35.99859 (2000.0) P Q
n 0.17650371 ω 90.27636 −0.85082613 +0.44508666
a 3.1475078 Ω 116.16627 −0.51224257 −0.82099557
e 0.1283252 i 18.12916 +0.11705747 −0.35758097
P 5.58 H 13.2 G 0.15 U 3
Residuals in seconds of arc
1998 01 28 566 0.2+ 0.2− 1999 05 15 704 0.2+ 1.7+ 1999 06 08 704 0.3+ 0.1+
1998 01 28 566 0.2+ 0.2− 1999 05 15 703 0.1+ 0.2+ 1999 06 08 704 0.1+ 0.3+
1998 01 28 566 0.1− 0.6− 1999 05 15 704 0.6+ 0.8+ 1999 06 10 704 0.2+ 0.4−
1998 02 24 566 0.2− 0.3+ 1999 05 17 704 0.0 0.4− 1999 06 10 704 0.2− 0.0
1998 02 24 566 0.1− 0.1+ 1999 05 17 704 0.7+ 0.3− 1999 06 10 704 0.3+ 0.2−
1998 02 24 566 0.1− 0.4+ 1999 05 17 704 0.2− 1.3− 1999 06 10 699 0.5+ 0.4+
1999 05 12 704 0.4− 2.0− 1999 05 17 704 0.5− 0.2+ 1999 06 10 704 0.4+ 0.1+
1999 05 12 704 0.6− 0.1− 1999 05 17 704 0.8− 0.8+ 1999 06 10 704 0.5+ 0.4+
1999 05 12 704 0.6+ 0.7+ 1999 05 19 703 0.6− 0.8− 1999 06 10 699 0.5+ 0.6+
1999 05 12 704 0.4+ 0.3+ 1999 05 19 703 0.1− 0.2+ 1999 06 10 699 0.4+ 0.9+
1999 05 15 703 0.5− 0.5− 1999 05 19 703 0.3+ 0.5− 1999 06 12 704 0.5− 1.2−
1999 05 15 703 0.1− 0.3− 1999 05 19 703 0.3+ 0.5+ 1999 06 12 704 0.0 0.4−
1999 05 15 704 0.7+ 0.2− 1999 06 08 704 0.3+ 0.2− 1999 06 12 704 0.5− 0.7−
1999 05 15 704 0.5+ 1.6+ 1999 06 08 704 0.3− 0.2+ 1999 06 12 704 1.0− 0.9−
1999 05 15 703 1.3− 0.1− 1999 06 08 704 0.3+ 1.2+ 1999 06 12 704 0.3− 0.9−
1999 JJ15 = 1993 FL21

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 6.12056 (2000.0) P Q
n 0.17546894 ω 57.18784 −0.35869874 +0.92998240
a 3.1598700 Ω 192.58358 −0.93114905 −0.36253286
e 0.1658390 i 21.66300 −0.06554884 +0.06084953
P 5.62 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1993 03 21 809 0.2− 0.8+ 1999 05 17 704 0.2− 0.2+ 1999 06 08 704 0.1+ 0.4−
1993 03 22 809 0.6+ 0.2+ 1999 05 17 704 1.5+ 0.9− 1999 06 10 699 0.3− 1.9+
1993 03 26 809 0.4− 1.1− 1999 05 17 704 0.4− 0.1− 1999 06 10 699 0.5+ 0.3+
1993 03 27 809 (0.1− 7.4+) 1999 05 19 703 0.1+ 1.0− 1999 06 10 699 0.3− 0.2+
1993 04 18 413 (5.6− 2.3+) 1999 05 19 703 0.2− 0.7+ 1999 06 12 704 0.9+ 0.3−
1999 05 15 703 1.1+ 0.2+ 1999 05 19 703 0.5+ 0.0 1999 06 12 704 0.6+ 0.5−
1999 05 15 703 0.7− 0.1+ 1999 05 19 703 0.4+ 0.4+ 1999 06 12 704 0.4− 0.8−
1999 05 15 703 1.4− 1.1+ 1999 06 08 704 0.5− 0.5− 1999 06 12 704 0.6+ 0.1+
1999 05 15 703 0.8− 0.7+ 1999 06 08 704 0.5− 0.6− 1999 06 12 704 0.3+ 0.1−
1999 05 17 704 0.9− 0.4+ 1999 06 08 704 0.6− 0.9−
1999 05 17 704 0.8+ 1.7− 1999 06 08 704 0.1− 1.5+

1999 JM16 = 1987 BX2

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 240.40965 (2000.0) P Q
n 0.27368628 ω 155.93242 +0.88981295 −0.44965147
a 2.3494562 Ω 231.01750 +0.40076688 +0.85153438
e 0.1373707 i 5.74104 +0.21821737 +0.26963448
P 3.60 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1953 09 16 675 0.3− 1.0+ 1999 05 10 704 0.4− 0.9+ 1999 05 18 704 1.0+ 0.2−
1955 03 24 675 1.1− 0.3− 1999 05 10 704 (3.9− 0.3+) 1999 05 18 704 0.3− 0.2+
1955 03 24 675 0.9+ 1.1− 1999 05 13 704 0.6+ 0.7+ 1999 05 18 699 1.5+ 1.0+
1987 01 30 010 0.6− 1.5+ 1999 05 13 704 0.2+ 0.5+ 1999 05 18 699 1.5− 0.2+
1987 01 30 010 0.1− 0.5+ 1999 05 13 704 0.2− 1.1+ 1999 05 18 699 1.7+ 0.4−
1991 01 19 675 0.7− 0.4+ 1999 05 13 704 0.6− 0.8+ 1999 05 20 691 0.2− 0.3−
1991 01 19 675 0.3− 0.3− 1999 05 13 704 1.3− 0.4− 1999 05 20 691 0.2− 0.5−
1998 01 24 566 0.7+ 0.3+ 1999 05 15 691 0.3− 0.2− 1999 05 20 691 0.1− 0.3−
1998 01 24 566 0.5+ 0.0 1999 05 15 691 0.3− 0.5+ 1999 06 09 704 0.1− 0.5+
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1998 01 24 566 0.3+ 0.0 1999 05 15 691 0.1+ 0.3− 1999 06 09 704 0.3+ 0.8−
1999 05 10 704 0.2+ 0.1− 1999 05 18 704 0.3− 0.1+ 1999 06 09 704 0.2− 1.1−
1999 05 10 704 0.4− 0.6+ 1999 05 18 704 0.7+ 0.0 1999 06 09 704 0.1+ 1.4−
1999 05 10 704 0.0 0.5+ 1999 05 18 704 0.4− 0.1− 1999 06 09 704 0.1+ 0.5+

1999 JU17 = 1994 LG6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 308.17795 (2000.0) P Q
n 0.18211053 ω 56.04199 +0.63187862 +0.77135759
a 3.0825681 Ω 253.33100 −0.73464654 +0.56491215
e 0.2444414 i 4.53480 −0.24703008 +0.29305586
P 5.41 H 13.7 G 0.15 U 4
Residuals in seconds of arc
1994 06 03 809 0.0 0.9− 1999 04 15 704 0.4+ 0.0 1999 05 13 704 0.1+ 0.1−
1994 06 03 809 0.5+ 0.1+ 1999 04 15 704 0.7− 0.8− 1999 05 13 704 1.4+ 0.1+
1994 06 03 809 0.5+ 0.3− 1999 04 15 704 1.6− 1.1+ 1999 05 13 704 0.4+ 0.4−
1994 06 04 809 0.3+ 0.5+ 1999 04 15 704 0.1+ 2.0+ 1999 05 13 704 0.6− 0.4−
1994 06 04 809 0.7− 0.6+ 1999 04 15 704 0.4+ 0.0 1999 05 17 699 0.7+ 0.1+
1994 06 04 809 0.5− 0.1+ 1999 05 10 704 1.0− 0.9− 1999 05 17 699 0.5+ 1.2−
1999 04 11 699 0.6+ 0.5− 1999 05 10 704 1.3− 0.1− 1999 05 17 699 0.3+ 0.5+
1999 04 11 699 1.0+ 0.3− 1999 05 10 704 0.5− 1.4+
1999 04 11 699 0.4+ 0.8− 1999 05 13 704 0.8− 0.1+

1999 JH18 = 1993 RD5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 78.84117 (2000.0) P Q
n 0.26606369 ω 272.01187 −0.84012227 −0.54182475
a 2.3941185 Ω 235.18109 +0.50892332 −0.77155896
e 0.1466541 i 1.73876 +0.18759428 −0.33335073
P 3.70 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1993 09 15 809 (0.8+ 2.8+) 1993 09 22 675 (1.4+ 3.7−) 1999 04 15 704 0.5+ 0.6+
1993 09 15 809 (0.5+ 3.0+) 1997 11 03 704 1.3+ 0.8− 1999 05 10 704 0.1− 1.0+
1993 09 15 809 (0.5− 2.8+) 1997 11 03 704 1.1− 0.5+ 1999 05 10 704 0.3+ 1.1+
1993 09 16 809 1.2+ 0.7− 1997 11 03 704 0.7− 1.1+ 1999 05 10 704 1.2− 1.3+
1993 09 16 809 0.1− 1.5− 1997 11 03 704 0.1− 1.3+ 1999 05 10 704 (2.6− 0.3+)
1993 09 16 809 (2.2− 1.0−) 1997 11 03 704 (2.8− 1.4−) 1999 05 10 704 0.3+ 0.3+
1993 09 17 809 0.1− 0.5+ 1999 03 25 704 0.5− 0.0 1999 05 13 704 0.5+ 0.0
1993 09 17 809 0.5− 1.3+ 1999 03 25 704 1.1− 0.8− 1999 05 13 704 0.9+ 0.2−
1993 09 17 809 (2.2− 0.6+) 1999 03 25 704 (0.3− 2.6+) 1999 05 13 704 0.0 1.1+
1993 09 18 809 1.0− 1.4+ 1999 03 25 704 (2.2− 3.0+) 1999 05 13 704 0.9− 0.7−
1993 09 18 809 0.6− 1.7+ 1999 04 15 704 0.6+ 0.0 1999 05 13 704 0.5+ 0.1−
1993 09 18 809 0.7− 0.2+ 1999 04 15 704 0.1+ 0.9− 1999 05 18 699 0.7− 0.1−
1993 09 18 675 0.5+ 2.0− 1999 04 15 704 1.0+ 0.5− 1999 05 18 699 0.1+ 0.3−
1993 09 18 675 1.4+ 1.4− 1999 04 15 704 0.7+ 0.3− 1999 05 18 699 0.5− 0.2−

1999 JP18 = 1993 TD9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 93.12888 (2000.0) P Q
n 0.24071704 ω 112.31214 −0.47636532 −0.87916721
a 2.5593607 Ω 6.17581 +0.76060014 −0.41882339
e 0.2429565 i 6.33911 +0.44109353 −0.22727072
P 4.09 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1993 10 11 691 0.6− 0.6+ 1997 10 30 704 0.3+ 0.7− 1999 05 10 704 0.5− 0.8+
1993 10 11 691 0.6− 0.4+ 1997 10 30 704 0.0 1.2− 1999 05 12 699 1.3+ 0.4+
1993 10 11 691 0.1− 0.5+ 1997 10 30 704 1.3+ 0.2− 1999 05 12 699 0.1− 0.2−
1993 10 12 691 0.3+ 0.1+ 1999 04 11 699 0.1− 0.5− 1999 05 12 699 0.0 0.2+
1993 10 12 691 0.3+ 0.3+ 1999 04 11 699 0.1− 0.4− 1999 05 13 704 0.8+ 0.1+
1993 10 12 691 0.5+ 0.6+ 1999 04 11 699 0.3− 0.1+ 1999 05 13 704 (2.4− 0.2+)
1993 11 21 691 0.7− 0.1+ 1999 04 15 704 0.6+ 0.3− 1999 05 13 704 1.7− 0.4−
1993 11 21 691 0.1+ 0.2− 1999 04 15 704 (2.3+ 0.9−) 1999 05 13 704 0.7− 1.8−

1993 11 21 691 0.3− 0.1+ 1999 04 15 704 0.1− 0.3+ 1999 05 13 704 (2.2− 0.9−)
1997 10 29 566 0.2− 0.2+ 1999 04 15 704 0.7+ 0.5− 1999 05 19 699 1.0+ 0.8+
1997 10 29 566 0.2− 0.3− 1999 04 15 704 0.5− 1.1− 1999 05 19 699 0.3+ 0.8+
1997 10 29 566 0.1+ 0.3− 1999 05 10 704 0.8− 0.7+ 1999 05 19 699 0.0 1.6+
1997 10 30 704 0.1+ 0.0 1999 05 10 704 0.2+ 0.6+
1997 10 30 704 0.0 0.2+ 1999 05 10 704 0.1+ 1.3−

1999 JE19 = 1985 SE6 = 1985 UR6 = 1985 VA6 = 1990 SB20 = 1993 FG
= 1996 XA5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 205.55038 (2000.0) P Q
n 0.18389512 ω 1.31596 +0.88499825 −0.45887910
a 3.0625927 Ω 26.45258 +0.42554238 +0.72853471
e 0.0916170 i 10.18793 +0.18892267 +0.50859330
P 5.36 H 12.5 G 0.15 U 2
Residuals in seconds of arc
1985 09 21 095 3.4− 1.4− 1996 12 13 691 1.0+ 0.3− 1999 05 12 699 0.8+ 0.3+
1985 10 18 095 1.8+ 1.8+ 1999 04 12 691 0.7− 0.4+ 1999 05 13 704 1.4+ 0.9−
1985 11 12 095 3.9+ 1.4+ 1999 04 12 691 0.5− 0.3+ 1999 05 13 704 1.0+ 0.1−
1990 09 19 675 0.3+ 1.1− 1999 04 12 691 0.4− 0.1+ 1999 05 13 704 1.8− 0.6+
1990 09 19 675 1.6− 2.9− 1999 04 15 704 0.3− 0.6− 1999 05 13 704 0.8− 0.9−
1993 03 16 372 1.2− 0.1− 1999 04 15 704 0.3+ 0.2− 1999 05 13 704 1.3+ 2.3−
1993 03 16 372 2.8− 1.2− 1999 04 15 704 0.5− 0.0 1999 05 18 704 0.5+ 0.9+
1993 03 17 372 0.4− 0.8+ 1999 04 15 704 0.5+ 0.3+ 1999 05 18 704 0.9− 0.5+
1996 12 06 691 0.5− 0.3+ 1999 04 15 704 0.2− 0.9+ 1999 05 18 704 1.7− 1.4−
1996 12 06 691 0.2− 0.1+ 1999 05 10 704 0.0 0.4− 1999 05 18 704 0.9+ 0.2−
1996 12 06 691 0.3− 0.3+ 1999 05 10 704 1.2+ 1.6− 1999 05 18 704 0.4− 0.8+
1996 12 07 691 0.1− 0.1+ 1999 05 10 704 0.5− 0.5+ 1999 05 18 699 0.9+ 0.6−
1996 12 07 691 0.4− 0.0 1999 05 10 704 1.5+ 0.7+ 1999 05 18 699 0.5+ 0.7+
1996 12 07 691 0.4− 0.0 1999 05 10 704 0.0 0.6− 1999 05 18 699 0.7+ 0.3+
1996 12 13 691 0.4+ 0.0 1999 05 12 699 0.2+ 1.0+
1996 12 13 691 0.6+ 0.0 1999 05 12 699 0.1− 0.1−

1999 JH19 = 1986 WO10 = 1996 TR64

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 78.56395 (2000.0) P Q
n 0.18637751 ω 127.53617 −0.78064132 −0.62471934
a 3.0353379 Ω 13.83265 +0.54699866 −0.69690431
e 0.1280007 i 4.32355 +0.30231045 −0.35220750
P 5.29 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1986 11 30 381 1.0+ 0.5− 1999 04 15 704 0.6+ 0.5+ 1999 05 14 704 1.1+ 0.8+
1986 11 30 381 3.6− 0.0 1999 04 15 704 0.2− 1.0+ 1999 05 14 704 1.2− 1.0−
1986 12 01 381 1.0+ 1.1+ 1999 05 10 704 0.1− 0.1+ 1999 05 14 704 0.9− 0.7−
1986 12 01 381 1.4+ 0.0 1999 05 10 704 0.9− 1.0+ 1999 05 18 704 0.6− 0.9−
1996 10 10 566 0.6− 0.4− 1999 05 10 704 0.2− 0.6+ 1999 05 18 704 1.3− 1.2−
1996 10 10 566 0.5− 0.5− 1999 05 10 704 0.7+ 0.0 1999 05 18 704 0.1+ 0.2−
1996 10 10 566 0.4− 0.1− 1999 05 10 704 0.2− 0.4+ 1999 05 18 704 0.7− 0.6+
1996 10 19 910 0.3+ 1.0+ 1999 05 12 699 1.1+ 0.1+ 1999 05 18 704 0.3+ 0.6+
1996 10 19 910 0.0 1.2+ 1999 05 12 699 0.1+ 0.2− 1999 05 18 699 0.3+ 0.2+
1996 10 19 910 0.2+ 0.9+ 1999 05 12 699 0.0 0.3+ 1999 05 18 699 1.3+ 0.0
1999 04 11 699 0.9+ 0.8+ 1999 05 13 704 0.4− 0.5− 1999 05 18 699 0.1− 0.2+
1999 04 11 699 0.4+ 0.5+ 1999 05 13 704 0.3− 0.4− 1999 05 19 704 1.3+ 0.6+
1999 04 11 699 1.1+ 1.4+ 1999 05 13 704 0.6+ 1.3− 1999 05 19 704 0.8− 0.3−
1999 04 15 704 0.0 0.2− 1999 05 13 704 0.9− 0.7− 1999 05 19 704 1.5+ 0.6+
1999 04 15 704 0.1+ 0.4− 1999 05 13 704 1.4− 0.7+ 1999 05 19 704 0.6+ 0.5+
1999 04 15 704 0.2− 0.2− 1999 05 14 704 0.7+ 0.2+ 1999 05 19 704 1.1− 1.3−
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1999 JM19 = 1990 TK12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 286.53295 (2000.0) P Q
n 0.29047461 ω 341.01938 +0.84741463 +0.53077940
a 2.2580346 Ω 346.89967 −0.47957482 +0.75494935
e 0.0826390 i 3.21586 −0.22780789 +0.38512946
P 3.39 H 14.4 G 0.15 U 5
Residuals in seconds of arc
1990 10 14 033 0.4+ 0.1+ 1999 05 10 704 0.9− 0.7+ 1999 05 18 704 0.7+ 1.1−
1990 10 15 033 0.1+ 0.1+ 1999 05 10 704 0.3− 1.3− 1999 05 18 704 0.1− 0.1+
1990 10 15 033 0.5− 0.2− 1999 05 13 704 0.2+ 0.2+ 1999 05 19 704 0.3− 1.1+
1999 04 15 704 0.4− 0.4− 1999 05 13 704 0.6+ 1.0− 1999 05 19 704 0.5− 0.9−
1999 04 15 704 0.3+ 0.6+ 1999 05 13 704 0.5+ 1.1+ 1999 05 19 704 0.8− 0.7−
1999 04 15 704 0.3+ 0.5− 1999 05 13 704 0.8+ 1.2− 1999 05 19 704 0.4+ 0.7+
1999 04 15 704 1.0− 0.2− 1999 05 13 704 0.9+ 1.0− 1999 05 19 704 0.2+ 1.9+
1999 04 15 704 0.3+ 0.7+ 1999 05 18 704 1.7− 0.5− 1999 05 19 699 2.0+ 0.0
1999 05 10 704 1.0− 2.0+ 1999 05 18 704 0.9− 0.8+ 1999 05 19 699 0.5+ 0.1−
1999 05 10 704 1.5+ 0.6− 1999 05 18 704 1.4− 0.5−
1999 JT19 = 1988 CJ3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Gnädig
M 13.68115 (2000.0) P Q
n 0.27850905 ω 326.15212 −0.57017541 +0.81514135
a 2.3222546 Ω 268.88173 −0.72927309 −0.55949304
e 0.0973043 i 5.86692 −0.37823375 −0.15004038
P 3.54 H 15.9 G 0.15 U 2
Residuals in seconds of arc
1982 08 16 413 1.3− 0.8− 1999 05 10 704 0.7+ 1.2− 1999 05 18 704 0.6+ 0.4−
1982 08 16 413 1.2+ 0.8− 1999 05 10 704 0.0 0.6+ 1999 05 18 704 0.7− 1.3−
1982 10 12 413 0.9+ 0.4+ 1999 05 10 704 0.8− 1.0− 1999 05 18 704 1.0+ 0.6+
1988 02 13 809 0.5− 0.0 1999 05 10 704 1.0+ 0.5− 1999 05 18 704 0.1− 0.6−
1988 02 13 809 0.3− 0.6− 1999 05 10 704 0.7− 1.7− 1999 05 19 704 0.6+ 0.6+
1988 02 13 809 0.1+ 0.9− 1999 05 13 704 0.3+ 0.7− 1999 05 19 704 1.5− 1.2−
1999 04 15 704 0.2− 0.1+ 1999 05 13 704 0.2+ 1.3+ 1999 05 19 704 0.7+ 1.6+
1999 04 15 704 0.1− 0.9+ 1999 05 13 704 2.0− 0.7− 1999 05 19 704 1.5− 0.3−
1999 04 15 704 0.9+ 0.6+ 1999 05 13 704 0.6+ 0.1+ 1999 05 19 704 0.8+ 2.4+
1999 04 15 704 0.9+ 0.2+ 1999 05 13 704 1.5− 1.0−
1999 04 15 704 2.2+ 0.3− 1999 05 18 704 1.5− 2.1+

1999 JP20 = 1975 GS
Id. G. V. Williams, S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 55.61438 (2000.0) P Q
n 0.28789193 ω 145.00323 −0.99708734 +0.06840092
a 2.2715191 Ω 38.96153 −0.07626670 −0.89696185
e 0.1026164 i 3.07552 +0.00047307 −0.43678457
P 3.42 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1975 04 15 805 (0.1+ 2.8+) 1999 04 12 704 0.7− 0.7− 1999 05 14 704 1.1+ 0.8−
1975 04 20 805 0.5+ 1.2+ 1999 04 12 704 0.8− 0.9− 1999 05 14 704 0.3− 1.0+
1997 10 29 704 1.5+ 0.3+ 1999 04 12 704 1.7− 0.1− 1999 05 14 704 1.1− 1.0+
1997 10 29 704 0.5+ 0.4− 1999 04 12 704 (4.0− 2.2−) 1999 05 18 704 1.1+ 0.1+
1997 10 29 704 0.7+ 1.1+ 1999 05 10 704 0.6+ 0.5+ 1999 05 18 704 0.2+ 0.4+
1997 10 29 704 1.5+ 1.5+ 1999 05 10 704 1.0+ 0.6+ 1999 05 18 704 0.8− 0.6−
1997 10 29 704 (2.7+ 0.4+) 1999 05 10 704 1.0+ 0.2+ 1999 05 18 704 1.3− 0.9−
1997 10 30 704 0.6− 0.1+ 1999 05 10 704 0.3− 0.5− 1999 05 18 704 1.5− 0.6+
1997 10 30 704 1.6− 0.6− 1999 05 10 704 0.9+ 0.3+ 1999 05 18 699 0.1+ 0.0
1997 10 30 704 0.8− 0.7− 1999 05 12 699 0.9+ 0.9+ 1999 05 18 699 0.3− 0.4+
1997 10 30 704 0.5− 1.3+ 1999 05 12 699 1.2+ 0.3+ 1999 05 18 699 0.5+ 0.0
1997 11 06 704 0.2− 0.3− 1999 05 12 699 0.3+ 0.0 1999 05 19 704 1.2+ 0.5+
1997 11 06 704 0.1− 0.1+ 1999 05 13 704 0.2+ 0.3− 1999 05 19 704 0.2+ 0.4−
1997 11 06 704 0.9− 0.4− 1999 05 13 704 (1.5− 2.1−) 1999 05 19 704 1.0− 0.4−

1997 11 06 704 0.0 0.0 1999 05 13 704 0.2− 1.2− 1999 05 19 704 0.5− 0.3+
1997 11 06 704 0.6− 0.5+ 1999 05 14 704 0.2+ 0.4− 1999 05 19 704 0.1+ 1.0+

1999 JR20 = 1997 WE49

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 144.49046 (2000.0) P Q
n 0.28784063 ω 56.63478 −0.08787510 −0.99530828
a 2.2717889 Ω 38.46996 +0.89094890 −0.09671053
e 0.0575892 i 3.73171 +0.44551995 −0.00291497
P 3.42 H 14.5 G 0.15 U 5
Residuals in seconds of arc
1997 11 29 704 0.4+ 0.0 1999 05 10 704 0.6− 0.9− 1999 05 18 704 1.2− 0.2−
1997 11 29 704 1.2− 0.4+ 1999 05 10 704 0.4+ 0.3+ 1999 05 18 704 1.6− 0.6−
1997 11 29 704 0.0 0.1− 1999 05 10 704 1.2+ 0.8+ 1999 05 18 704 (2.3− 0.2+)
1997 11 29 704 (2.3− 3.0−) 1999 05 10 704 0.3+ 0.6− 1999 05 18 699 0.1+ 0.7+
1997 11 29 704 0.4+ 0.3− 1999 05 10 704 1.1− 0.2+ 1999 05 18 699 0.3+ 0.4+
1997 11 30 566 0.1+ 0.0 1999 05 13 704 1.3− 0.3+ 1999 05 18 699 0.2+ 1.2+
1997 11 30 566 0.1+ 0.0 1999 05 13 704 0.6+ 0.9− 1999 05 19 704 0.9+ 1.5−
1997 11 30 566 0.1+ 0.1− 1999 05 13 704 1.1− 0.1− 1999 05 19 704 0.7+ 0.5−
1999 05 07 699 0.1+ 0.7+ 1999 05 13 704 1.3+ 0.7− 1999 05 19 704 0.5+ 0.1−
1999 05 07 699 0.1+ 0.2− 1999 05 18 704 0.2− 0.2− 1999 05 19 704 0.4+ 0.7−
1999 05 07 699 0.0 0.2+ 1999 05 18 704 0.0 1.4+ 1999 05 19 704 0.1− 1.3+

1999 JG21 = 1979 SZ7 = 1979 TH1 = 1986 TB15

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 213.39607 (2000.0) P Q
n 0.27976437 ω 1.59428 +0.83294183 −0.55227547
a 2.3153027 Ω 32.00685 +0.50697243 +0.73653308
e 0.1456494 i 3.74696 +0.22178113 +0.39052636
P 3.52 H 14.3 G 0.15 U 2
Residuals in seconds of arc
1979 09 23 095 0.1− 0.2− 1999 04 15 704 0.3+ 0.9− 1999 05 13 704 0.9− 0.4+
1979 10 14 095 0.1+ 0.2+ 1999 04 15 704 1.9+ 0.4+ 1999 05 13 704 0.1+ 0.9−
1986 10 06 095 0.1+ 0.2− 1999 04 15 704 0.7+ 0.4− 1999 05 13 704 0.7+ 0.2+
1986 10 10 095 (3.9+ 2.0−) 1999 04 19 691 0.7− 0.2− 1999 05 13 704 0.9− 0.6−
1995 02 03 691 0.1− 0.0 1999 04 19 691 0.7− 0.4− 1999 05 13 704 0.1− 1.2−
1995 02 03 691 0.1+ 0.3+ 1999 04 19 691 0.8− 0.2− 1999 05 18 704 1.0− 0.2−
1995 02 03 691 0.1− 0.1+ 1999 05 10 704 0.2− 0.6− 1999 05 18 704 0.1+ 0.4−
1995 03 23 691 0.4− 0.1+ 1999 05 10 704 1.2+ 1.4+ 1999 05 18 704 0.1− 0.6−
1995 03 23 691 0.1+ 0.2− 1999 05 10 704 0.9+ 0.9+ 1999 05 18 704 1.1+ 0.2+
1995 03 23 691 0.1+ 0.7− 1999 05 10 704 0.2+ 0.4− 1999 05 18 704 1.1− 0.8+
1999 04 14 699 0.6+ 1.0+ 1999 05 10 704 0.3+ 0.9+ 1999 05 19 704 1.1+ 1.7−
1999 04 14 699 0.9+ 0.3+ 1999 05 12 699 0.1− 0.3+ 1999 05 19 704 2.0− 0.5+
1999 04 14 699 (0.5+ 2.1+) 1999 05 12 699 0.6+ 0.3− 1999 05 19 704 0.8− 0.1−
1999 04 15 704 (0.1+ 2.3−) 1999 05 12 699 0.0 1.8+ 1999 05 19 704 1.5− 0.3+

1999 JH21 = 5013 T-2
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 36.47901 (2000.0) P Q
n 0.21522267 ω 328.96064 −0.94436152 +0.29805255
a 2.7576811 Ω 229.04564 −0.25114350 −0.92650091
e 0.1222781 i 10.61266 −0.21238707 −0.22969704
P 4.58 H 14.3 G 0.15 U 5
Residuals in seconds of arc
1973 09 20 675 1.2− 1.2+ 1999 04 15 704 0.9− 1.5+ 1999 05 18 704 0.6+ 0.5−
1973 09 20 675 0.6+ 1.0+ 1999 04 15 704 0.2− 0.4+ 1999 05 18 704 0.6− 2.8−
1973 09 24 675 0.9+ 0.0 1999 05 10 704 1.0− 1.4+ 1999 05 18 704 0.6− 0.6−
1973 09 24 675 2.1+ 0.8− 1999 05 10 704 1.9− 0.5− 1999 05 18 704 0.7+ 0.9+
1973 09 25 675 1.1− 0.1− 1999 05 10 704 0.1− 1.8+ 1999 05 18 704 0.3+ 0.6+
1973 09 25 675 1.2− 1.4− 1999 05 10 704 0.1+ 1.0+ 1999 05 18 699 0.0 2.0+
1999 04 14 699 0.5− 0.1− 1999 05 10 704 0.0 0.4+ 1999 05 18 699 0.7+ 0.4+
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1999 04 14 699 0.0 0.1+ 1999 05 13 704 0.3− 0.4− 1999 05 18 699 0.6+ 0.5−
1999 04 14 699 0.0 0.9− 1999 05 13 704 1.0+ 0.7− 1999 05 19 703 0.3− 0.2−
1999 04 15 704 0.8+ 0.6− 1999 05 13 704 0.5+ 0.5− 1999 05 19 703 0.4− 0.1+
1999 04 15 704 1.4+ 1.1− 1999 05 13 704 0.6− 1.1− 1999 05 19 703 0.1+ 0.1+
1999 04 15 704 0.8+ 0.1− 1999 05 13 704 0.2− 1.4− 1999 05 19 703 0.0 1.1+

1999 JM21 = 1996 TW20

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 226.22721 (2000.0) P Q
n 0.21240377 ω 30.66919 +0.95294131 −0.30306244
a 2.7820264 Ω 346.96602 +0.27097142 +0.86258637
e 0.1258924 i 1.90187 +0.13593143 +0.40508999
P 4.64 H 13.5 G 0.15 U 4
Residuals in seconds of arc
1996 10 05 691 0.5− 0.2+ 1999 04 15 704 0.4− 1.3− 1999 05 13 704 1.4− 0.1+
1996 10 05 691 0.5− 0.2+ 1999 04 15 704 (1.0+ 2.2−) 1999 05 13 704 0.4− 0.5−
1996 10 05 691 0.5− 0.3+ 1999 04 15 704 0.0 1.1− 1999 05 13 704 0.9− 0.4+
1996 10 08 691 0.3+ 0.2+ 1999 04 15 704 (0.2− 2.6−) 1999 05 18 704 0.4− 0.9+
1996 10 08 691 0.3+ 0.2+ 1999 04 15 704 (4.9− 2.3−) 1999 05 18 704 1.0− 1.2−
1996 10 08 691 0.3+ 0.3+ 1999 05 10 704 0.3− 0.4+ 1999 05 18 704 0.7− 0.2+
1998 03 02 691 0.2− 0.3+ 1999 05 10 704 (0.2− 2.1+) 1999 05 18 704 1.0+ 1.7+
1998 03 02 691 0.0 0.2+ 1999 05 10 704 1.4+ 0.3− 1999 05 18 704 0.8+ 0.4−
1998 03 02 691 0.0 0.1+ 1999 05 10 704 0.7+ 1.1+ 1999 05 19 704 1.5+ 0.9−
1998 03 22 691 0.1+ 0.1+ 1999 05 10 704 0.3+ 0.2+ 1999 05 19 704 0.7+ 0.7+
1998 03 22 691 0.2+ 0.1+ 1999 05 13 704 0.2− 0.4+ 1999 05 19 704 (1.2− 2.2−)
1998 03 22 691 0.1+ 0.0 1999 05 13 704 0.8+ 1.5+ 1999 05 19 704 1.0− 0.6−

1999 JS21 = 1992 OT7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 306.85359 (2000.0) P Q
n 0.26423123 ω 15.98217 +0.79069084 +0.61031593
a 2.4051746 Ω 306.30513 −0.56804326 +0.70200647
e 0.2030909 i 3.42837 −0.22833058 +0.36701687
P 3.73 H 15.5 G 0.15 U 5
Residuals in seconds of arc
1992 07 20 809 0.3+ 0.6− 1999 05 10 704 0.5+ 0.1+ 1999 05 18 704 0.5− 0.8+
1992 07 20 809 0.8+ 0.6− 1999 05 10 704 1.4− 1.2− 1999 05 18 704 0.1− 0.5+
1992 07 20 809 1.1+ 0.4− 1999 05 13 704 0.7+ 0.3+ 1999 05 18 704 1.1− 1.0+
1992 07 21 809 1.2− 0.5+ 1999 05 13 704 0.8− 0.1+ 1999 05 18 704 1.5+ 1.0+
1992 07 21 809 0.7− 0.5+ 1999 05 13 704 0.2+ 0.2− 1999 05 19 704 0.9− 0.6−
1992 07 21 809 0.2− 0.5+ 1999 05 13 704 1.1+ 0.5− 1999 05 19 704 0.0 0.5−
1999 05 10 704 0.4+ 0.2+ 1999 05 13 704 0.6− 0.7− 1999 05 19 704 1.1+ 0.4−

1999 JA22 = 1996 TZ
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.45411 (2000.0) P Q
n 0.24438038 ω 0.87870 +0.35850257 +0.93335825
a 2.5337192 Ω 290.12973 −0.85661174 +0.32130783
e 0.1078151 i 1.08874 −0.37106904 +0.16001140
P 4.03 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1996 10 05 817 0.2+ 1.1+ 1998 01 06 691 0.2+ 0.2+ 1999 05 18 691 0.5− 0.3−
1996 10 05 817 0.1− 0.6+ 1999 04 15 704 (0.7+ 2.9−) 1999 05 18 704 1.1+ 1.0−
1996 10 05 817 0.3+ 0.8+ 1999 04 15 704 0.9− 1.6− 1999 05 18 691 0.0 0.3−
1996 10 06 817 1.0+ 0.3− 1999 04 15 704 0.1+ 1.0− 1999 05 18 704 0.0 1.0+
1996 10 06 817 0.8+ 0.6− 1999 04 15 704 0.8− 0.3− 1999 05 18 691 0.2+ 0.1−
1996 10 06 817 0.8+ 0.7− 1999 05 10 704 (2.5+ 0.0 ) 1999 05 18 704 (0.7+ 2.3+)
1996 10 09 566 1.1− 0.5− 1999 05 10 704 (2.2+ 1.9+) 1999 05 18 704 0.3+ 0.5+
1996 10 09 566 0.1− 0.4− 1999 05 10 704 0.9+ 0.1+ 1999 05 19 703 0.2− 0.1+
1996 10 09 566 0.1+ 0.3− 1999 05 13 704 0.2+ 0.2− 1999 05 19 703 0.4+ 0.4+
1996 10 13 817 1.5− 0.2− 1999 05 13 704 0.6− 0.9+ 1999 05 19 703 0.2+ 0.1−

1996 10 13 817 0.5− 0.9+ 1999 05 13 704 0.4+ 0.9+ 1999 05 19 703 0.4− 1.6+
1998 01 06 691 0.2− 0.1− 1999 05 13 704 0.7− 0.3+
1998 01 06 691 0.1+ 0.6+ 1999 05 13 704 0.7+ 0.4−

1999 JE22 = 1995 BA9 = 1997 YJ9

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 27.93739 (2000.0) P Q
n 0.27810931 ω 243.83164 −0.76136684 +0.64752830
a 2.3244794 Ω 336.48112 −0.56245441 −0.68431112
e 0.1290094 i 4.60768 −0.32243693 −0.33529897
P 3.54 H 15.2 G 0.15 U 1
Residuals in seconds of arc
1995 01 29 691 0.1+ 0.1− 1998 01 30 327 0.0 0.6− 1999 05 13 704 0.6+ 2.0−
1995 01 29 691 0.2+ 0.2− 1998 01 30 327 0.6+ 0.5− 1999 05 18 704 0.8− 0.8+
1995 01 29 691 0.1+ 0.0 1999 05 09 699 1.2+ 0.1+ 1999 05 18 704 1.0− 1.0−
1995 02 05 691 0.2− 0.1− 1999 05 09 699 0.4+ 0.8+ 1999 05 18 704 0.6− 0.1−
1995 02 05 691 0.2− 0.1+ 1999 05 09 699 0.6+ 0.6+ 1999 05 18 704 0.4− 0.7+
1995 02 05 691 0.1+ 0.0 1999 05 10 704 0.5− 0.6− 1999 05 18 704 1.1− 0.2+
1996 07 21 566 1.0+ 0.8− 1999 05 10 704 0.1+ 0.4− 1999 05 19 704 (0.8− 2.5+)
1996 07 21 566 0.0 0.5− 1999 05 10 704 0.3+ 0.2− 1999 05 19 704 0.7− 0.0
1996 07 21 566 0.2− 0.8− 1999 05 10 704 0.0 0.1+ 1999 05 19 704 0.1− 0.3+
1997 12 28 595 0.0 0.7− 1999 05 10 704 0.2+ 0.8− 1999 05 19 704 1.4− 1.5+
1997 12 28 595 0.7− 0.8+ 1999 05 13 704 0.6− 0.7− 1999 05 22 699 1.0+ 0.0
1997 12 29 595 0.8+ 1.0− 1999 05 13 704 0.5+ 0.1+ 1999 05 22 699 0.3− 0.3+
1997 12 29 595 0.6+ 1.3− 1999 05 13 704 0.7+ 1.7− 1999 05 22 699 0.9+ 0.3−
1998 01 30 327 0.4− 1.1− 1999 05 13 704 (1.4− 2.8−)

1999 JN22 = 1997 UO25

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 86.88957 (2000.0) P Q
n 0.30236329 ω 135.27753 −0.91738949 −0.39634776
a 2.1984504 Ω 21.45170 +0.33188914 −0.81195842
e 0.0703429 i 5.66877 +0.21965003 −0.42852302
P 3.26 H 15.0 G 0.15 U 4
Residuals in seconds of arc
1997 10 22 704 1.2+ 0.3− 1997 11 06 704 2.4− 0.3+ 1999 05 13 704 0.9− 1.1+
1997 10 22 704 0.5− 3.0− 1997 11 06 704 2.0− 0.2− 1999 05 13 704 0.3− 0.2−
1997 10 22 704 0.8+ 1.7− 1997 11 06 704 1.6− 0.4+ 1999 05 13 704 0.2− 0.5−
1997 10 22 704 0.2− 1.3− 1997 11 06 704 2.0− 0.1+ 1999 05 13 704 1.3+ 1.2−
1997 10 29 704 2.8+ 0.8+ 1999 04 15 704 1.5− 0.9− 1999 05 14 704 1.1+ 0.5+
1997 10 29 704 0.9+ 0.6− 1999 04 15 704 0.0 0.9− 1999 05 14 704 0.3+ 1.0−
1997 10 29 704 1.6+ 0.5+ 1999 04 15 704 1.3− 0.6− 1999 05 14 704 0.6+ 0.5+
1997 10 29 704 0.5+ 1.0+ 1999 04 15 704 2.0− 1.2+ 1999 05 14 704 0.4− 1.1−
1997 10 30 704 2.9+ 0.7+ 1999 05 09 699 0.3− 0.9+ 1999 05 18 704 0.2+ 0.8+
1997 10 30 704 1.7+ 0.7− 1999 05 09 699 0.0 0.7+ 1999 05 18 704 0.5− 0.1−
1997 10 30 704 0.8+ 1.3− 1999 05 09 699 0.4− 0.5+ 1999 05 18 704 0.7− 0.4−
1997 10 30 704 1.7+ 0.1+ 1999 05 10 704 1.5+ 0.8− 1999 05 18 704 0.0 0.8+
1997 10 31 704 0.5− 0.6+ 1999 05 10 704 1.0+ 0.2− 1999 05 18 704 1.9− 1.1+
1997 10 31 704 0.5− 1.2+ 1999 05 10 704 1.8+ 1.1− 1999 05 19 704 1.9+ 0.7−
1997 10 31 704 0.9− 0.6+ 1999 05 10 704 0.2− 1.8− 1999 05 19 704 1.3− 1.2+
1997 10 31 704 1.2− 0.9+ 1999 05 10 704 0.5− 0.4+ 1999 05 19 704 0.1+ 0.9+
1997 11 06 704 2.4− 0.3+ 1999 05 13 704 0.6+ 0.0 1999 05 19 704 1.6+ 0.6−

1999 JR22 = 1999 KN16 = 1997 WQ44

Id. G. V. Williams (MPC 34987), A. Doppler (d)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 7.33755 (2000.0) P Q
n 0.28813934 ω 3.42838 −0.40146463 +0.91348176
a 2.2702186 Ω 242.91106 −0.84205626 −0.39655534
e 0.1064199 i 4.26173 −0.36023243 −0.09107651
P 3.42 H 14.6 G 0.15 U 4
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Residuals in seconds of arc
1997 11 29 704 1.9− 0.5+ 1999 04 15 704 0.2+ 0.5− 1999 05 14 704 0.1+ 0.2+
1997 11 29 704 1.5− 0.7− 1999 04 15 704 0.6− 0.1− 1999 05 18 704 0.4+ 0.1−
1997 11 29 704 1.5− 1.3− 1999 04 15 704 1.0+ 0.2− 1999 05 18 704 0.2+ 0.5+
1997 11 29 704 1.8− 1.0+ 1999 04 15 704 0.6− 1.0+ 1999 05 18 704 0.5− 0.1−
1997 12 04 704 0.3+ 0.9− 1999 05 10 704 0.2− 1.2− 1999 05 18 704 0.6+ 0.8+
1997 12 04 704 1.9+ 0.4+ 1999 05 10 704 0.1+ 1.3− 1999 05 18 704 0.3− 0.8+
1997 12 04 704 2.8+ 1.4+ 1999 05 10 704 0.7− 0.6− 1999 05 19 704 0.0 0.6−
1997 12 04 704 1.3− 0.5− 1999 05 10 704 0.1− 0.3− 1999 05 19 704 0.6+ 0.3+
1997 12 04 704 0.1− 0.1− 1999 05 10 704 0.1− 0.6− 1999 05 19 704 0.2+ 0.6+
1997 12 05 704 1.8+ 0.5− 1999 05 13 704 0.4+ 0.5− 1999 05 19 704 0.1+ 0.2+
1997 12 05 704 0.8+ 0.4+ 1999 05 13 704 0.6− 0.5+ 1999 05 19 699 0.5+ 0.1+
1997 12 05 704 0.2− 0.3− 1999 05 13 704 0.8− 0.5+ 1999 05 19 699 0.9+ 0.6+
1997 12 05 704 0.1+ 0.8+ 1999 05 13 704 0.4− 1.4+ 1999 05 19 699 0.4+ 0.2+
1997 12 05 704 0.4+ 1.1+ 1999 05 13 704 1.3− 0.8+ 1999 06 14 699 0.7− 0.4+
1999 04 14 699 0.2+ 0.2+ 1999 05 14 704 0.8+ 1.4− 1999 06 14 699 0.6− 0.4+
1999 04 14 699 0.4− 0.3− 1999 05 14 704 1.0+ 0.2+ 1999 06 14 699 0.3+ 0.5+
1999 04 14 699 0.1− 0.8− 1999 05 14 704 0.4− 0.4+
1999 04 15 704 0.2+ 0.1− 1999 05 14 704 0.3+ 0.9−
1999 JD23 = 1990 SH19 = 1998 DG33

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 315.63515 (2000.0) P Q
n 0.18995647 ω 244.25520 +0.30707911 +0.94290396
a 2.9970914 Ω 44.28093 −0.79351560 +0.32849818
e 0.0808900 i 10.64545 −0.52539073 +0.05496421
P 5.19 H 13.2 G 0.15 U 4
Residuals in seconds of arc
1990 09 17 675 0.1+ 1.0− 1999 04 12 704 (5.8− 1.9+) 1999 05 14 704 0.8− 0.5−
1990 09 17 675 0.1+ 0.7+ 1999 05 10 704 0.2− 0.4+ 1999 05 14 704 0.9− 0.8−
1998 02 27 098 0.7− 0.1− 1999 05 10 704 0.6− 0.6+ 1999 05 14 704 0.2+ 0.6−
1998 02 27 098 1.1+ 0.6+ 1999 05 10 704 0.1+ 0.0 1999 05 14 704 0.3− 0.6−
1998 02 27 098 0.2+ 0.5− 1999 05 10 704 0.7− 0.5+ 1999 05 14 704 (2.2− 1.4−)
1998 02 27 098 0.7− 0.0 1999 05 10 704 1.2− 0.3+ 1999 05 19 704 0.2+ 1.1+
1998 03 02 098 (1.7+ 4.9+) 1999 05 13 704 0.6+ 0.4− 1999 05 19 704 0.0 1.3+
1998 03 02 098 (0.5− 2.2−) 1999 05 13 704 0.6+ 0.1− 1999 05 19 704 0.2− 0.4+
1999 04 12 704 1.1+ 1.6− 1999 05 13 704 0.3+ 0.3− 1999 05 19 704 0.1+ 1.0+
1999 04 12 704 0.1− 0.2− 1999 05 13 704 0.6+ 0.7− 1999 05 19 704 0.7− 0.7+
1999 04 12 704 1.1+ 1.1− 1999 05 13 704 0.8+ 0.5+

1999 JF23 = 1993 NL1

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 334.24652 (2000.0) P Q
n 0.31312572 ω 190.18378 +0.38573652 +0.92236748
a 2.1477821 Ω 102.50820 −0.84494928 +0.36236278
e 0.1649381 i 1.23893 −0.37049703 +0.13390837
P 3.15 H 15.7 G 0.15 U 4
Residuals in seconds of arc
1993 07 12 809 1.1− 1.5− 1996 06 13 566 0.0 0.9+ 1999 05 14 704 0.1+ 0.8+
1993 07 12 809 1.6− 1.3− 1996 06 13 566 0.6+ 0.9+ 1999 05 14 704 0.3+ 1.2+
1993 07 12 809 1.6− 1.3− 1996 06 13 566 0.6+ 0.9+ 1999 05 14 704 0.4− 0.2−
1993 07 19 809 0.7+ 0.8+ 1999 04 12 704 1.3+ 0.4− 1999 05 18 704 0.1− 0.3−
1993 07 19 809 1.2+ 0.3+ 1999 04 12 704 0.7− 1.6− 1999 05 18 704 0.3− 0.6−
1993 07 19 809 0.7+ 0.6+ 1999 04 12 704 0.6+ 0.5− 1999 05 18 704 0.4− 0.4−
1993 07 23 809 1.3+ 1.6+ 1999 04 12 704 (4.5− 1.0−) 1999 05 18 704 0.7+ 0.3+
1993 07 23 809 (2.4+ 1.7+) 1999 05 10 704 0.8+ 0.3+ 1999 05 18 704 1.2− 0.3+
1993 07 23 809 1.9+ 1.8+ 1999 05 10 704 1.6+ 0.9− 1999 05 18 699 0.3+ 0.9−
1993 07 26 809 0.8+ 1.1− 1999 05 10 704 0.6+ 0.5+ 1999 05 18 699 0.2+ 0.5−
1993 07 26 809 1.3− 1.5− 1999 05 10 704 1.7+ 0.3+ 1999 05 18 699 1.1+ 0.1−
1993 07 26 809 0.9− 1.4− 1999 05 13 704 0.1+ 0.5− 1999 05 19 704 0.5− 1.1+
1993 07 26 809 0.7+ 0.2+ 1999 05 13 704 0.8− 0.2− 1999 05 19 704 0.4+ 0.0
1993 07 26 809 0.3− 0.0 1999 05 13 704 1.3− 0.1− 1999 05 19 704 0.7− 1.0+

1993 07 26 809 0.5− 0.6+ 1999 05 13 704 1.1− 0.6− 1999 05 19 704 0.1− 1.5−
1994 11 29 691 0.5+ 0.0 1999 05 13 704 1.2− 0.1+ 1999 05 19 704 1.4− 0.9+
1994 11 29 691 0.4− 0.1− 1999 05 14 704 0.0 0.2−
1994 11 29 691 0.0 0.2− 1999 05 14 704 0.9− 1.0+

1999 JU23 = 1994 LP7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 10.39058 (2000.0) P Q
n 0.18519009 ω 190.43567 −0.64499979 +0.76412249
a 3.0482989 Ω 39.39965 −0.70003010 −0.58576927
e 0.1110443 i 0.86632 −0.30648512 −0.27016881
P 5.32 H 13.5 G 0.15 U 6
Residuals in seconds of arc
1994 06 08 809 1.5− 0.0 1999 05 10 704 1.2− 0.2+ 1999 05 14 704 0.3− 0.9+
1994 06 08 809 1.1− 0.1+ 1999 05 10 704 0.2− 0.9− 1999 05 18 691 0.2− 0.3−
1994 06 08 809 1.7− 0.4+ 1999 05 10 704 0.2+ 2.1− 1999 05 18 691 0.2− 0.0
1994 06 09 809 2.8+ 0.3+ 1999 05 10 704 1.0− 1.2− 1999 05 18 699 0.6+ 0.3+
1994 06 09 809 1.1+ 0.0 1999 05 10 704 1.2− 1.1− 1999 05 18 691 0.4− 0.0
1994 06 09 809 0.4+ 0.8− 1999 05 13 704 0.2+ 0.0 1999 05 18 699 0.5+ 0.1+
1999 04 15 704 2.6− 0.1− 1999 05 13 704 0.8+ 0.3− 1999 05 18 699 0.9+ 0.0
1999 04 15 704 0.6+ 0.5+ 1999 05 13 704 0.5− 0.3− 1999 05 19 704 1.4+ 0.1−
1999 04 15 704 1.5+ 0.9+ 1999 05 13 704 0.9− 0.3− 1999 05 19 704 0.8+ 0.3−
1999 04 15 704 0.0 1.0− 1999 05 13 704 0.4+ 0.1+ 1999 05 19 704 0.0 0.7+
1999 04 15 704 (5.3− 0.3−) 1999 05 14 704 1.1+ 1.4+ 1999 05 19 704 0.4− 0.7−
1999 05 07 699 0.7+ 0.3+ 1999 05 14 704 0.1− 0.8+ 1999 05 19 704 1.8− 1.5+
1999 05 07 699 1.0+ 0.2+ 1999 05 14 704 0.1+ 1.1+
1999 05 07 699 0.9+ 1.0+ 1999 05 14 704 0.8− 1.2−

1999 JZ23 = 1993 TY16

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 301.92659 (2000.0) P Q
n 0.28973708 ω 288.64928 +0.78001788 +0.62283428
a 2.2618649 Ω 32.90617 −0.52401349 +0.70290909
e 0.1254769 i 6.38456 −0.34202627 +0.34350585
P 3.40 H 15.3 G 0.15 U 5
Residuals in seconds of arc
1993 10 09 809 0.7− 0.4− 1999 05 07 699 1.2+ 1.4− 1999 05 15 703 0.4− 1.2+
1993 10 09 809 0.3+ 0.1− 1999 05 07 699 0.3+ 0.9− 1999 05 15 703 0.1+ 0.6+
1993 10 09 809 0.4− 0.6− 1999 05 10 704 0.7− 0.6+ 1999 05 15 703 0.7+ 0.0
1993 10 11 809 1.7+ 0.8+ 1999 05 10 704 0.6+ 1.2− 1999 05 18 704 0.2+ 0.3−
1993 10 11 809 1.3+ 0.9+ 1999 05 10 704 1.8− 0.6+ 1999 05 18 704 (2.9+ 0.6+)
1993 10 11 809 1.0+ 0.9+ 1999 05 13 704 0.3− 0.5+ 1999 05 18 704 1.2+ 0.3+
1993 10 20 809 1.3− 0.4− 1999 05 13 704 1.4+ 0.3− 1999 05 18 704 (1.9+ 3.5+)
1993 10 20 809 1.0− 0.9− 1999 05 13 704 1.4− 1.4− 1999 05 19 704 (0.3+ 2.6+)
1993 10 20 809 0.9− 0.4− 1999 05 13 704 (2.2− 2.8−) 1999 05 19 704 0.5+ 1.4+
1999 05 07 699 0.4− 0.1+ 1999 05 15 703 0.2+ 0.2− 1999 05 19 704 1.6− 0.1+

1999 JA24 = 1977 HK1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 34.44171 (2000.0) P Q
n 0.26896194 ω 173.17689 −0.87104216 +0.48971672
a 2.3768886 Ω 36.22596 −0.45367828 −0.77219609
e 0.1766473 i 3.71104 −0.18831245 −0.40483420
P 3.66 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1977 04 24 675 0.8− 0.3− 1999 05 10 704 0.7− 0.6+ 1999 05 15 703 0.5+ 1.2+
1977 04 25 675 0.3+ 0.9− 1999 05 13 704 0.9+ 0.4+ 1999 05 18 704 0.2+ 0.4+
1999 04 15 704 0.8+ 0.3+ 1999 05 13 704 0.1− 1.0+ 1999 05 18 704 1.8− 0.2−
1999 04 15 704 0.2+ 0.1+ 1999 05 13 704 0.4+ 0.6− 1999 05 18 704 0.6− 0.3−
1999 04 15 704 0.4+ 0.7+ 1999 05 13 704 0.3− 0.3− 1999 05 18 704 0.8− 0.2+
1999 04 15 704 0.8− 0.3+ 1999 05 13 704 0.1+ 0.8− 1999 05 18 704 0.3+ 1.7+
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1999 04 15 704 0.2− 0.2− 1999 05 14 704 1.0+ 0.7− 1999 05 18 699 0.7+ 0.2−
1999 05 07 699 0.8+ 0.4+ 1999 05 14 704 0.3+ 0.3− 1999 05 18 699 0.8+ 0.8−
1999 05 07 699 0.8+ 0.2+ 1999 05 14 704 0.7− 1.9− 1999 05 18 699 0.9+ 0.1+
1999 05 07 699 0.9+ 0.4+ 1999 05 14 704 0.1+ 0.1+ 1999 05 19 704 1.4+ 1.2+
1999 05 10 704 0.8− 0.6− 1999 05 14 704 0.8− 0.1+ 1999 05 19 704 0.1+ 0.2+
1999 05 10 704 1.7− 0.4+ 1999 05 15 703 0.0 0.0 1999 05 19 704 1.1− 0.3+
1999 05 10 704 0.2− 0.1− 1999 05 15 703 0.3+ 0.1− 1999 05 19 704 0.2− 0.2−
1999 05 10 704 0.7− 1.0− 1999 05 15 703 0.8+ 0.6− 1999 05 19 704 0.7− 0.5−

1999 JB24 = 1997 WG32

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 188.90755 (2000.0) P Q
n 0.30141881 ω 177.01871 +0.50895576 −0.85975563
a 2.2030405 Ω 242.38351 +0.78877231 +0.48546019
e 0.0628642 i 2.73245 +0.34467707 +0.15858329
P 3.27 H 14.7 G 0.15 U 5
Residuals in seconds of arc
1997 10 28 704 1.1+ 0.8− 1999 04 15 704 (0.3+ 2.5+) 1999 05 14 704 0.2+ 0.4+
1997 10 28 704 (2.5+ 0.7+) 1999 04 15 704 (4.5− 0.3+) 1999 05 14 704 1.0− 0.5+
1997 10 28 704 0.0 0.8+ 1999 05 07 699 (2.2+ 0.3+) 1999 05 14 704 0.1− 0.7+
1997 10 28 704 0.1+ 0.6− 1999 05 07 699 0.0 0.3+ 1999 05 18 704 1.0+ 0.3+
1997 10 28 704 1.4− 0.3+ 1999 05 07 699 0.6+ 1.3+ 1999 05 18 704 1.9− 1.3−
1997 11 29 704 0.3− 0.9+ 1999 05 10 704 0.1+ 0.7− 1999 05 18 704 0.2+ 1.7+
1997 11 29 704 0.2− 0.2− 1999 05 10 704 1.2− 1.2− 1999 05 18 704 0.0 1.0+
1997 11 29 704 0.6+ 0.4− 1999 05 10 704 1.4− 0.4− 1999 05 18 704 1.1+ 1.4+
1997 11 29 704 (2.7+ 0.7+) 1999 05 10 704 0.2+ 0.6+ 1999 05 18 699 0.9+ 0.2−
1997 11 29 704 0.4+ 0.9− 1999 05 10 704 0.3+ 0.2− 1999 05 18 699 0.4+ 1.1+
1997 12 04 704 0.1− 0.2− 1999 05 13 704 1.1+ 0.4− 1999 05 18 699 0.3+ 1.4+
1997 12 04 704 0.6− 0.6− 1999 05 13 704 1.1+ 0.6− 1999 05 19 704 1.7− 0.3−
1997 12 04 704 0.2− 0.6+ 1999 05 13 704 0.0 0.1+ 1999 05 19 704 0.6+ 0.4−
1997 12 04 704 0.5+ 0.3+ 1999 05 13 704 0.7− 1.1− 1999 05 19 704 1.0− 0.5−
1997 12 04 704 0.0 0.8+ 1999 05 13 704 1.3+ 1.5− 1999 05 19 704 0.3+ 0.8−
1999 04 15 704 (4.7+ 3.0+) 1999 05 14 704 1.1+ 1.4− 1999 05 19 704 1.2− 0.1−
1999 04 15 704 (0.3+ 2.9+) 1999 05 14 704 0.7− 0.3+

1999 JV25 = 1990 SM20 = 1998 BV48

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 296.38808 (2000.0) P Q
n 0.19288943 ω 88.35120 +0.67196479 +0.73890603
a 2.9666326 Ω 224.00611 −0.70479083 +0.61738369
e 0.0712540 i 4.11156 −0.22744936 +0.26991712
P 5.11 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1950 12 09 675 0.4− 0.2− 1999 05 10 704 0.4+ 0.0 1999 05 18 704 0.1+ 0.0
1950 12 09 675 0.5+ 0.6− 1999 05 10 704 0.3− 0.1+ 1999 05 18 704 0.9− 0.4+
1990 09 20 675 0.4+ 0.4− 1999 05 10 704 0.7− 0.5+ 1999 05 18 691 0.0 0.2+
1990 09 20 675 0.3+ 1.2− 1999 05 12 699 0.3− 0.4+ 1999 05 18 691 0.3− 0.1+
1991 10 18 675 0.1− 0.3+ 1999 05 12 699 0.9+ 1.5+ 1999 05 18 691 0.2− 0.2+
1991 10 18 675 0.1− 1.0− 1999 05 12 699 0.4+ 0.1+ 1999 05 19 704 0.7+ 1.9−
1998 01 25 566 0.0 0.1− 1999 05 13 704 0.1− 0.8− 1999 05 19 704 0.4− 1.1−
1998 01 25 566 0.2− 0.1+ 1999 05 13 704 0.9− 0.8− 1999 05 19 704 0.4+ 0.4−
1998 01 25 566 0.3+ 0.2+ 1999 05 13 704 0.3+ 0.1− 1999 05 19 704 0.1− 0.4+
1998 02 26 566 0.4− 0.5− 1999 05 13 704 1.2− 0.2− 1999 05 19 704 1.2− 0.5−
1998 02 26 566 0.2+ 0.2− 1999 05 13 704 1.5− 1.0− 1999 06 05 699 0.7+ 1.6+
1998 02 26 566 0.1+ 0.3− 1999 05 15 703 0.4+ 0.3+ 1999 06 05 699 0.1+ 1.2+
1999 04 15 704 0.8− 0.2− 1999 05 15 703 1.2− 0.7+ 1999 06 05 699 0.7+ 0.6+
1999 04 15 704 0.6+ 0.0 1999 05 15 703 1.3+ 0.1+ 1999 06 14 699 0.1− 0.7+
1999 04 15 704 0.6+ 0.4+ 1999 05 15 703 1.1+ 0.2+ 1999 06 14 699 0.7+ 0.4−
1999 04 15 704 0.5− 0.1− 1999 05 18 704 0.5− 1.3− 1999 06 14 699 1.2+ 0.5−
1999 05 10 704 0.8+ 0.8− 1999 05 18 704 0.9− 0.1+
1999 05 10 704 0.3− 0.9− 1999 05 18 704 0.5+ 0.7−

1999 JA26 = 1981 QW3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 298.22410 (2000.0) P Q
n 0.26487205 ω 120.01305 +0.85727919 +0.51453245
a 2.4012938 Ω 209.03207 −0.48430240 +0.79396089
e 0.1883192 i 2.14112 −0.17470995 +0.32385561
P 3.72 H 15.2 G 0.15 U 5
Residuals in seconds of arc
1981 08 30 675 0.6+ 0.3+ 1999 05 10 704 1.0+ 0.6− 1999 05 15 703 0.1− 0.1−
1981 08 31 675 0.6− 0.2− 1999 05 10 704 (2.5+ 1.4+) 1999 05 15 703 0.0 0.7−
1999 04 15 704 0.6+ 0.4− 1999 05 10 704 0.4− 1.7+ 1999 05 18 699 1.1− 0.6+
1999 04 15 704 0.6− 1.3+ 1999 05 10 704 0.2− 0.7+ 1999 05 18 699 0.0 1.1+
1999 04 15 704 0.0 0.3+ 1999 05 13 704 (0.7+ 2.5−) 1999 05 18 699 0.5+ 0.2+
1999 04 19 691 0.0 0.6− 1999 05 13 704 0.7+ 1.4− 1999 05 19 704 1.2+ 1.8+
1999 04 19 691 0.1− 0.5− 1999 05 13 704 0.4+ 1.4+ 1999 05 19 704 0.2+ 1.9−
1999 04 19 691 0.2+ 0.6− 1999 05 13 704 1.2+ 0.0 1999 05 19 704 0.9− 1.4−
1999 05 07 699 0.8− 0.3− 1999 05 13 704 0.4− 0.0 1999 05 19 704 0.3+ 1.0−
1999 05 07 699 0.5+ 0.0 1999 05 15 703 1.6− 0.2+ 1999 05 19 704 (3.2− 0.5−)
1999 05 07 699 (2.1+ 0.7−) 1999 05 15 703 0.6− 0.0

1999 JN26 = 1978 XE1 = 1997 WZ41

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 67.94651 (2000.0) P Q
n 0.26082743 ω 329.83316 −0.98851348 −0.14841258
a 2.4260544 Ω 201.68720 +0.14945043 −0.93181478
e 0.0876650 i 4.43017 +0.02248690 −0.33120223
P 3.78 H 14.3 G 0.15 U 3
Residuals in seconds of arc
1978 12 03 675 0.7+ 0.4+ 1999 04 14 699 0.2− 1.3+ 1999 05 14 704 0.1+ 0.9−
1978 12 05 675 0.5+ 1.0+ 1999 04 14 699 0.0 0.5+ 1999 05 14 704 0.0 1.6−
1978 12 06 675 1.3− 1.1− 1999 04 14 699 0.1− 1.2− 1999 05 14 704 0.5+ 0.8+
1978 12 06 675 (3.0+ 1.9−) 1999 04 15 704 1.9− 0.4− 1999 05 14 704 0.7+ 0.3−
1997 11 29 704 (3.1− 2.1−) 1999 04 15 704 0.4+ 0.5+ 1999 05 14 704 1.0− 0.3−
1997 11 29 704 (3.3− 1.6−) 1999 04 15 704 0.1+ 0.0 1999 05 15 703 (3.1+ 1.7+)
1997 11 29 704 (2.7− 1.2−) 1999 04 15 704 (1.5− 2.5+) 1999 05 15 703 0.2− 0.8+
1997 11 29 704 (2.8− 1.9−) 1999 04 15 704 (0.9+ 3.0+) 1999 05 15 703 0.6+ 0.6+
1997 11 29 704 (2.7− 2.7−) 1999 04 16 691 0.1+ 0.2− 1999 05 15 703 0.5− 1.3+
1997 12 04 704 0.9+ 0.2− 1999 04 16 691 0.2− 0.1+ 1999 05 18 704 0.1− 0.1−
1997 12 04 704 1.8+ 0.6+ 1999 04 16 691 0.1− 0.1− 1999 05 18 704 0.7+ 0.8−
1997 12 04 704 0.8+ 0.3− 1999 05 10 704 0.2+ 0.1+ 1999 05 18 704 0.1+ 0.7−
1997 12 04 704 0.9+ 1.7+ 1999 05 10 704 0.3+ 0.1+ 1999 05 18 704 0.5− 0.9−
1997 12 04 704 0.0 0.9+ 1999 05 10 704 0.1− 0.3+ 1999 05 18 704 0.2+ 0.9−
1997 12 05 704 0.8− 0.5− 1999 05 10 704 0.7+ 0.2+ 1999 05 18 699 0.6+ 0.1−
1997 12 05 704 0.4− 0.9− 1999 05 10 704 0.4− 0.3+ 1999 05 18 699 0.2+ 0.3+
1997 12 05 704 1.3− 0.2− 1999 05 12 699 0.2− 0.2+ 1999 05 18 699 0.2+ 0.0
1997 12 05 704 0.9− 0.7− 1999 05 12 699 0.0 0.5+ 1999 05 19 704 0.6+ 0.2+
1997 12 05 704 0.9− 1.2− 1999 05 12 699 0.4+ 1.2+ 1999 05 19 704 0.6− 0.6+
1999 04 12 704 0.4+ 1.0+ 1999 05 13 704 0.5+ 0.5− 1999 05 19 704 1.0− 0.2+
1999 04 12 704 0.9− 0.1+ 1999 05 13 704 0.5+ 0.5− 1999 05 19 704 0.6− 0.2−
1999 04 12 704 0.1+ 0.9+ 1999 05 13 704 0.1+ 0.2− 1999 05 19 704 0.6− 1.2−
1999 04 12 704 0.0 0.1− 1999 05 13 704 0.4+ 0.1−
1999 04 12 704 0.6− 0.6− 1999 05 13 704 1.0+ 0.7−
1999 JU26 = 1978 RU15 = 1981 JE6 = 1995 DK6

Id. G. V. Williams; 3777 T-3 = 1995 DK6 (MPC 25337) is invalid
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 331.18075 (2000.0) P Q
n 0.27305493 ω 236.74679 +0.34081867 +0.94004215
a 2.3530764 Ω 53.18517 −0.85715326 +0.31629440
e 0.1188281 i 0.91487 −0.38617472 +0.12758768
P 3.61 H 15.1 G 0.15 U 2
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Residuals in seconds of arc
1978 09 06 809 0.4+ 1.1− 1999 05 10 704 0.8− 0.5− 1999 05 18 691 0.9− 0.2+
1981 05 08 675 0.2+ 0.4+ 1999 05 10 704 0.3+ 1.2+ 1999 05 18 691 0.7− 0.1+
1981 05 09 675 0.1+ 0.6+ 1999 05 10 704 0.7+ 0.7+ 1999 05 19 704 0.9+ 0.8−
1995 02 24 691 0.3+ 0.2+ 1999 05 13 704 0.0 0.7− 1999 05 19 704 1.4− 0.3−
1995 02 24 691 0.6+ 0.5+ 1999 05 13 704 0.3− 0.2− 1999 05 19 704 0.2+ 1.4+
1995 02 24 691 0.2+ 0.2+ 1999 05 13 704 0.4− 0.7− 1999 05 19 704 0.1+ 1.3−
1995 03 07 691 0.3− 1.0− 1999 05 13 704 0.0 1.3− 1999 05 19 704 0.8− 0.7+
1995 03 07 691 0.3− 0.1− 1999 05 13 704 0.5− 0.7− 1999 07 09 426 0.6+ 0.3+
1995 03 07 691 0.5− 0.2− 1999 05 18 704 0.7− 0.5− 1999 07 09 426 0.2− 1.0+
1999 05 07 699 0.2+ 1.0+ 1999 05 18 704 0.2+ 0.6− 1999 07 09 426 0.1+ 0.5+
1999 05 07 699 0.1+ 0.9+ 1999 05 18 704 0.4− 1.3− 1999 07 10 426 0.9+ 0.8+
1999 05 07 699 0.6+ 0.6+ 1999 05 18 704 0.2+ 1.7− 1999 07 10 426 0.8+ 0.5+
1999 05 10 704 1.0+ 0.8+ 1999 05 18 704 0.6− 0.6− 1999 07 10 426 0.5+ 0.8+
1999 05 10 704 0.4+ 0.5− 1999 05 18 691 (3.7+ 0.1+)

1999 JA27 = 1978 SN5

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 305.92785 (2000.0) P Q
n 0.27269083 ω 160.53087 +0.87028921 +0.49248912
a 2.3551706 Ω 169.95571 −0.45716013 +0.81309216
e 0.2437900 i 2.35015 −0.18330658 +0.31037978
P 3.61 H 15.0 G 0.15 U 5
Residuals in seconds of arc
1978 09 27 095 0.2+ 0.6+ 1999 05 13 704 0.6+ 0.5+ 1999 05 18 704 0.3− 1.3−
1978 10 03 095 0.5− 0.5− 1999 05 13 704 0.7− 0.5+ 1999 05 18 704 0.9+ 0.9−
1978 10 07 095 0.3+ 0.0 1999 05 13 704 0.2+ 0.4+ 1999 05 18 704 (3.0+ 0.0 )
1999 05 07 699 0.9+ 0.7+ 1999 05 13 704 1.5+ 1.0− 1999 05 18 704 0.7+ 0.6+
1999 05 07 699 0.1− 0.3+ 1999 05 14 704 0.4− 1.0− 1999 05 18 704 0.5− 0.8+
1999 05 07 699 0.7− 1.0+ 1999 05 14 704 0.4+ 0.5+ 1999 05 19 704 0.6− 0.2−
1999 05 10 704 0.5− 0.5− 1999 05 14 704 (0.1+ 3.2−) 1999 05 19 704 1.0− 0.5−
1999 05 10 704 0.3− 1.0− 1999 05 15 703 0.0 0.0 1999 05 19 704 1.5+ 0.2+
1999 05 10 704 0.3− 0.5− 1999 05 15 703 0.3− 0.1− 1999 05 19 704 0.7− 1.0+
1999 05 10 704 0.5+ 1.1+ 1999 05 15 703 0.4− 0.5−
1999 05 10 704 0.1− 0.8− 1999 05 15 703 0.4− 0.6+

1999 JS27 = 1994 AV6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 347.75454 (2000.0) P Q
n 0.25902351 ω 161.63573 +0.38722604 +0.92186177
a 2.4373052 Ω 131.14333 −0.84839135 +0.36266556
e 0.3316274 i 1.14605 −0.36095445 +0.13654508
P 3.81 H 15.4 G 0.15 U 5
Residuals in seconds of arc
1994 01 07 691 0.0 0.0 1999 05 07 699 0.5− 0.6+ 1999 05 14 704 1.8+ 1.4−
1994 01 07 691 0.1+ 0.5− 1999 05 07 699 0.1− 1.0+ 1999 05 14 704 0.3+ 0.8−
1994 01 07 691 0.3− 0.4− 1999 05 10 704 0.1+ 0.7− 1999 05 17 699 0.1+ 0.1+
1994 01 11 691 0.3− 0.4− 1999 05 10 704 1.1+ 0.3+ 1999 05 17 699 1.1− 0.1+
1994 01 11 691 0.6+ 0.2− 1999 05 10 704 1.6+ 1.3+ 1999 05 17 699 0.3+ 0.4−
1994 01 11 691 0.3− 0.1+ 1999 05 10 704 0.7+ 1.6+ 1999 05 18 704 0.5− 0.2−
1999 04 12 704 0.4− 0.1− 1999 05 10 704 0.1− 1.1+ 1999 05 18 704 0.6− 1.9−
1999 04 12 704 0.1− 1.2+ 1999 05 13 704 0.1− 0.1+ 1999 05 18 704 1.3− 0.2−
1999 04 12 704 1.9− 0.2+ 1999 05 13 704 1.3+ 0.0 1999 05 18 704 0.4− 0.2−
1999 04 12 704 0.7− 0.3− 1999 05 13 704 (2.2− 0.2+) 1999 05 18 704 1.2− 0.1+
1999 04 12 704 0.5+ 0.0 1999 05 13 704 0.0 0.6− 1999 06 07 703 0.8− 1.5−
1999 04 14 699 0.3+ 0.3+ 1999 05 13 704 0.0 0.3+ 1999 06 07 703 0.4− 0.2+
1999 04 14 699 0.6+ 0.9+ 1999 05 14 704 0.1− 0.8− 1999 06 07 703 0.5+ 0.1+
1999 04 14 699 1.3+ 0.1− 1999 05 14 704 0.2+ 0.9− 1999 06 07 703 0.2− 0.0
1999 05 07 699 0.6− 0.3+ 1999 05 14 704 0.1+ 0.1+

1999 JV27 = 1994 NM12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 333.73343 (2000.0) P Q
n 0.17938754 ω 198.93908 +0.21838508 +0.97482854
a 3.1136840 Ω 83.69447 −0.88940150 +0.21776559
e 0.1750069 i 2.58994 −0.40158800 +0.04782752
P 5.49 H 14.9 G 0.15 U 5
Residuals in seconds of arc
1994 07 08 809 0.4− 0.2+ 1999 05 10 704 0.2− 0.2+ 1999 05 18 704 0.2− 0.4+
1994 07 08 809 0.2+ 0.1− 1999 05 10 704 0.2+ 0.4+ 1999 05 18 704 0.2+ 0.7+
1994 07 08 809 0.7+ 0.3− 1999 05 10 704 0.2+ 0.7+ 1999 05 18 704 0.5+ 0.0
1994 07 09 809 0.5− 0.0 1999 05 13 704 0.3+ 1.0− 1999 05 19 704 0.5− 0.7+
1994 07 09 809 0.2− 0.3+ 1999 05 13 704 0.6+ 0.0 1999 05 19 704 0.3− 1.2−
1994 07 09 809 0.3+ 0.0 1999 05 13 704 1.7+ 0.5− 1999 05 19 704 0.0 0.6−
1999 05 10 704 1.8− 0.1− 1999 05 18 704 0.6− 0.2+

1999 JM28 = 1971 YD = 1978 SU1 = 1993 TW
Id. S. Nakano
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 175.75942 (2000.0) P Q
n 0.26478229 ω 184.81762 +0.44026862 −0.89762733
a 2.4018364 Ω 239.06270 +0.82458038 +0.41335066
e 0.1920421 i 1.38324 +0.35528965 +0.15299153
P 3.72 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1971 12 16 095 0.3− 2.0− 1999 05 07 699 0.5+ 1.2+ 1999 05 13 704 (1.5+ 2.3−)
1978 09 28 095 0.4− 0.8+ 1999 05 10 704 0.8− 1.1− 1999 05 18 704 0.2− 1.1−
1993 10 11 400 1.2− 0.5− 1999 05 10 704 0.0 1.2− 1999 05 18 704 0.7− 1.2−
1993 10 11 400 0.8− 0.3− 1999 05 10 704 0.3+ 0.2− 1999 05 18 704 1.5− 1.0−
1993 10 12 400 0.5− 1.1− 1999 05 10 704 0.1− 0.9+ 1999 05 18 704 0.1− 1.1−
1993 10 12 400 0.4+ 0.1+ 1999 05 10 704 0.1− 1.3+ 1999 05 18 704 0.8+ 0.8−
1993 10 13 675 0.7+ 1.5− 1999 05 12 699 0.2+ 0.7− 1999 05 18 699 1.0+ 0.2+
1993 10 13 675 0.9+ 1.2− 1999 05 12 699 0.1+ 0.2− 1999 05 18 699 0.1− 0.6−
1993 10 15 675 1.3+ 0.6− 1999 05 12 699 0.3+ 0.4+ 1999 05 18 699 0.2− 0.8+
1993 10 19 400 0.9+ 0.0 1999 05 13 704 0.6+ 0.2− 1999 05 19 704 (1.2+ 2.4−)
1993 10 19 400 (3.7+ 1.8+) 1999 05 13 704 0.3+ 0.1− 1999 05 19 704 1.4− 1.4−
1999 05 07 699 0.7+ 1.2+ 1999 05 13 704 0.2− 0.9− 1999 05 19 704 0.7− 0.6−
1999 05 07 699 0.6+ 0.4+ 1999 05 13 704 1.4− 1.0− 1999 05 19 704 (2.4− 0.3+)

1999 JL29 = 1997 WY42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 109.68916 (2000.0) P Q
n 0.27675437 ω 65.35285 −0.72630317 −0.67541228
a 2.3320601 Ω 71.88120 +0.57205513 −0.69691800
e 0.0434505 i 7.72049 +0.38109924 −0.24108827
P 3.56 H 15.5 G 0.15 U 4
Residuals in seconds of arc
1997 11 29 704 1.0− 0.2− 1997 12 05 704 0.2+ 1.0+ 1999 05 14 703 (0.1+ 2.3+)
1997 11 29 704 1.9− 0.4− 1997 12 05 704 (2.1+ 0.2−) 1999 05 14 703 0.7+ 0.0
1997 11 29 704 1.7− 0.8− 1999 05 10 704 1.8+ 0.1− 1999 05 18 704 0.4− 0.6−
1997 11 29 704 (2.3− 0.7−) 1999 05 10 704 0.9+ 0.5− 1999 05 18 704 1.2− 0.4−
1997 11 29 704 (2.6− 0.8+) 1999 05 10 704 0.9− 0.8− 1999 05 18 704 0.2+ 0.2−
1997 12 04 704 0.4+ 1.4+ 1999 05 10 704 0.6+ 0.2+ 1999 05 18 704 0.9+ 0.2−
1997 12 04 704 1.2+ 1.2− 1999 05 13 704 0.5− 1.0+ 1999 05 18 704 0.7+ 0.1+
1997 12 04 704 0.5+ 0.1+ 1999 05 13 704 0.5+ 0.7+ 1999 06 07 703 0.6+ 0.3+
1997 12 04 704 1.8− 0.4+ 1999 05 13 704 1.9− 0.0 1999 06 07 703 0.9+ 0.0
1997 12 05 704 1.6+ 0.2− 1999 05 13 704 1.6− 0.4− 1999 06 07 703 1.1− 0.8−
1997 12 05 704 1.5+ 0.1− 1999 05 14 703 1.4+ 0.9+ 1999 06 07 703 1.3− 0.1−
1997 12 05 704 1.1+ 0.4− 1999 05 14 703 0.2− 0.7+

1999 JM30 = 1995 DB4

Id. A. Doppler
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 36.10710 (2000.0) P Q
n 0.27808168 ω 267.42128 −0.84049325 +0.53903410
a 2.3246334 Ω 305.19098 −0.46659328 −0.77157331
e 0.1106122 i 3.85147 −0.27543021 −0.33781189
P 3.54 H 14.9 G 0.15 U 3
Residuals in seconds of arc
1995 02 08 691 0.1+ 0.1+ 1999 04 15 704 (4.5− 1.2−) 1999 05 14 704 0.0 0.4−
1995 02 08 691 0.3+ 0.4+ 1999 05 10 704 0.2− 0.3+ 1999 05 14 704 0.6+ 0.0
1995 02 21 691 0.2− 0.3− 1999 05 10 704 0.9+ 0.2+ 1999 05 14 704 0.3− 0.5+
1995 02 21 691 0.1− 0.1− 1999 05 10 704 0.3+ 1.0+ 1999 05 14 704 0.4− 0.6+
1995 02 21 691 0.2− 0.0 1999 05 10 704 0.1+ 0.8− 1999 05 14 704 0.3+ 0.8−
1995 03 01 691 0.0 0.0 1999 05 10 704 0.6− 0.3+ 1999 05 14 704 0.7+ 0.3+
1995 03 01 691 0.0 0.2− 1999 05 13 704 0.1− 0.1− 1999 05 14 704 0.4+ 0.8+
1995 03 01 691 0.0 0.2− 1999 05 13 704 0.0 1.1− 1999 05 14 704 0.5+ 0.3−
1997 12 05 704 0.5− 0.3+ 1999 05 13 704 0.0 0.2+ 1999 05 14 704 0.5− 1.2−
1997 12 05 704 0.2+ 0.3+ 1999 05 13 699 0.0 0.5− 1999 05 18 704 0.1+ 0.6+
1997 12 05 704 (2.4+ 0.4−) 1999 05 13 704 0.3+ 0.7− 1999 05 18 704 0.8− 0.1−
1997 12 05 704 0.1+ 1.2− 1999 05 13 704 0.8+ 0.3− 1999 05 18 704 0.3− 0.7+
1997 12 05 704 (5.7− 0.9+) 1999 05 13 704 0.0 0.0 1999 05 18 704 0.4− 0.2+
1997 12 27 426 0.0 0.1− 1999 05 13 699 0.5− 0.4− 1999 05 18 704 0.5− 0.1+
1997 12 27 426 0.8− 0.1− 1999 05 13 704 0.4+ 1.1+ 1999 05 19 704 1.6− 0.3+
1997 12 27 426 1.0+ 0.8+ 1999 05 13 704 0.2+ 0.5− 1999 05 19 704 0.7− 0.0
1999 04 15 704 0.8− 0.5+ 1999 05 13 704 0.0 0.5+ 1999 05 19 704 0.6+ 0.1+
1999 04 15 704 0.5− 0.7+ 1999 05 13 704 0.6+ 0.7− 1999 05 19 704 0.0 0.3−
1999 04 15 704 0.8+ 0.2− 1999 05 13 699 0.3+ 0.4− 1999 05 19 704 0.6− 0.1+
1999 04 15 704 0.2+ 0.4+ 1999 05 14 704 0.4+ 0.7−

1999 JU30 = 1994 AT4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 10.17184 (2000.0) P Q
n 0.23462860 ω 296.37237 −0.42533372 +0.90409022
a 2.6034470 Ω 308.39383 −0.81040554 −0.40081579
e 0.2175547 i 3.02626 −0.40290704 −0.14821465
P 4.20 H 16.2 G 0.15 U 5
Residuals in seconds of arc
1994 01 05 691 0.8+ 0.0 1999 05 10 704 0.5+ 0.0 1999 05 18 704 1.2+ 0.8−
1994 01 05 691 0.1+ 0.2+ 1999 05 10 704 0.5− 1.3+ 1999 05 18 704 0.5− 0.4−
1994 01 05 691 0.4− 0.4+ 1999 05 10 704 0.5− 0.0 1999 05 18 704 0.2− 0.3+
1994 01 17 691 0.3− 0.3− 1999 05 10 704 0.2+ 0.0 1999 05 18 704 0.8− 0.1−
1994 01 17 691 0.2+ 0.6− 1999 05 10 704 0.2− 0.5+ 1999 05 19 704 0.3− 1.1−
1994 01 17 691 0.5− 0.5− 1999 05 13 704 0.3− 0.7− 1999 05 19 704 0.6− 0.3−
1994 01 18 691 0.1+ 0.3+ 1999 05 13 704 0.2− 0.3− 1999 05 19 704 0.2+ 1.3+
1994 01 18 691 0.5− 0.1+ 1999 05 13 704 1.6+ 0.4+
1994 01 18 691 0.5+ 0.3+ 1999 05 18 704 0.3+ 0.1−

1999 JF31 = 1997 VT7

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 44.68944 (2000.0) P Q
n 0.28493499 ω 164.31297 −0.91513392 +0.39829276
a 2.2872073 Ω 39.34374 −0.37966101 −0.79937715
e 0.0867337 i 5.64790 −0.13560025 −0.44984336
P 3.46 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1997 11 02 327 0.5− 0.4− 1997 12 29 327 0.4+ 0.1+ 1999 05 13 704 0.1+ 0.1+
1997 11 02 327 0.3+ 0.4+ 1997 12 29 327 0.4+ 0.6+ 1999 05 13 704 0.7+ 0.7−
1997 11 02 327 0.8− 0.1− 1999 05 10 704 0.3+ 1.4− 1999 05 13 704 1.1− 0.9+
1997 11 06 327 0.2+ 0.1+ 1999 05 10 704 1.3− 0.0 1999 05 13 704 1.4+ 0.1+
1997 11 06 327 0.3+ 0.1− 1999 05 10 704 0.7− 1.5+ 1999 05 18 704 1.6− 1.0−
1997 11 06 327 0.5+ 0.6− 1999 05 10 704 1.4+ 0.3+ 1999 05 18 704 0.1− 0.6+
1997 11 28 327 0.2− 0.1+ 1999 05 12 699 0.6− 0.9+ 1999 05 18 704 0.9− 1.2+

1997 11 28 327 0.4− 0.4− 1999 05 12 699 0.6+ 0.0 1999 05 19 704 0.2− 0.2+
1997 11 28 327 0.2− 0.5− 1999 05 12 699 1.6+ 0.3− 1999 05 19 704 0.2− 1.5−
1997 12 29 327 0.3+ 0.1+ 1999 05 13 704 0.0 0.3+ 1999 05 19 704 0.2+ 1.7−

1999 JX31 = 1616 T-2
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 354.49136 (2000.0) P Q
n 0.18006607 ω 66.77034 −0.27337577 +0.96189982
a 3.1058570 Ω 187.36749 −0.89300609 −0.25525946
e 0.1334916 i 1.69731 −0.35749938 −0.09793542
P 5.47 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1973 09 19 675 0.0 0.1+ 1999 05 13 704 0.7− 0.0 1999 05 21 691 0.3− 0.1−
1973 09 19 675 0.1+ 1.1− 1999 05 13 704 0.7+ 0.2− 1999 05 22 691 1.4− 0.4+
1973 09 24 675 1.1+ 0.0 1999 05 17 699 0.8+ 0.6− 1999 05 22 691 0.5− 0.2−
1973 09 24 675 0.4+ 1.1+ 1999 05 17 699 1.0− 1.0+ 1999 05 22 691 0.6− 0.2−
1973 09 25 675 1.4− 1.7− 1999 05 17 699 0.1+ 0.2+ 1999 06 07 703 0.1− 0.3−
1973 09 25 675 0.1+ 1.0+ 1999 05 18 704 0.2− 0.6− 1999 06 07 703 0.2+ 0.3−
1999 05 07 699 0.3+ 0.4+ 1999 05 18 704 0.2− 0.9− 1999 06 07 703 0.2− 0.8+
1999 05 07 699 0.2− 0.5− 1999 05 18 704 0.1− 0.7+ 1999 06 07 703 (0.6− 2.1+)
1999 05 07 699 0.8+ 1.3− 1999 05 18 704 0.1− 0.8− 1999 07 06 426 0.0 0.1+
1999 05 10 704 0.0 0.6− 1999 05 18 704 0.1− 0.7− 1999 07 06 426 0.2− 0.3+
1999 05 10 704 0.4− 0.0 1999 05 19 704 0.9+ 1.4− 1999 07 06 426 0.4− 0.5+
1999 05 10 704 0.1− 1.7+ 1999 05 19 704 1.0+ 0.2+ 1999 07 06 426 0.0 0.4+
1999 05 10 704 1.1− 0.8+ 1999 05 19 704 1.8+ 0.9− 1999 07 09 426 0.7+ 0.5+
1999 05 10 704 1.9− 0.4+ 1999 05 19 704 0.8+ 1.1− 1999 07 09 426 0.6+ 0.5+
1999 05 13 704 0.0 0.9+ 1999 05 19 704 1.3+ 0.5+ 1999 07 09 426 0.0 0.5+
1999 05 13 704 (2.2− 0.2−) 1999 05 21 691 0.4− 0.1+

1999 JK32 = 1993 TG36

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 38.33379 (2000.0) P Q
n 0.27715730 ω 42.21685 −0.85464162 +0.51910223
a 2.3297993 Ω 169.03945 −0.49047777 −0.80021475
e 0.0723462 i 3.31093 −0.17035041 −0.30031521
P 3.56 H 15.8 G 0.15 U 4
Residuals in seconds of arc
1993 10 11 809 0.3+ 0.4− 1999 05 10 704 1.3− 0.5− 1999 05 14 703 0.7+ 1.1+
1993 10 11 809 0.2+ 0.0 1999 05 10 704 0.2− 0.1+ 1999 05 14 703 0.7+ 0.5−
1993 10 11 809 0.5− 1.2− 1999 05 10 699 0.1+ 0.5− 1999 05 14 703 0.2− 1.1+
1993 10 20 809 0.7+ 0.8+ 1999 05 10 699 0.1− 1.0+ 1999 05 14 703 0.2+ 1.0+
1993 10 20 809 0.3+ 1.1+ 1999 05 10 699 0.7+ 0.0 1999 05 18 704 (2.5− 2.0+)
1993 10 20 809 1.5− 0.9+ 1999 05 12 699 1.5+ 0.5− 1999 05 18 704 0.5− 0.1−
1997 12 04 704 0.3+ 0.2+ 1999 05 12 699 0.4+ 0.5− 1999 05 18 704 0.6− 0.2−
1997 12 04 704 0.4− 0.8+ 1999 05 12 699 0.7+ 0.2+ 1999 05 18 704 0.7− 0.9+
1997 12 04 704 0.1+ 0.7− 1999 05 13 704 0.5− 0.2+ 1999 06 07 703 (2.6− 2.1−)
1997 12 04 704 (5.7− 0.8+) 1999 05 13 704 1.1+ 1.3− 1999 06 07 703 0.9− 0.5−
1999 05 10 704 1.2− 1.1+ 1999 05 13 704 (2.1+ 0.8−) 1999 06 07 703 0.8− 0.6−
1999 05 10 704 0.2+ 0.1− 1999 05 13 704 0.1− 0.2− 1999 06 07 703 1.0− 0.8−
1999 05 10 704 0.9+ 0.2− 1999 05 13 704 0.8+ 0.8+

1999 JF33 = 1996 TU
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 188.13381 (2000.0) P Q
n 0.21766983 ω 205.87309 +0.56165192 −0.82694531
a 2.7369733 Ω 209.97824 +0.76804801 +0.53307282
e 0.0625742 i 3.05378 +0.30765138 +0.17887098
P 4.53 H 14.0 G 0.15 U 5
Residuals in seconds of arc
1996 10 03 107 1.7− 0.9+ 1999 05 13 704 0.2− 0.2− 1999 05 19 704 0.9− 0.1+
1996 10 03 107 0.8+ 1.6− 1999 05 13 704 0.7+ 0.2+ 1999 05 19 704 0.3− 0.3+
1996 10 04 107 0.3+ 0.4+ 1999 05 13 704 1.8− 0.7+ 1999 05 19 704 (0.2+ 2.4−)
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1996 10 04 107 0.6+ 0.3+ 1999 05 17 699 0.7+ 0.6− 1999 05 21 691 0.1+ 0.2−
1999 05 07 699 0.7+ 0.1− 1999 05 17 699 1.0+ 0.1+ 1999 05 21 691 0.1− 0.2−
1999 05 07 699 0.4+ 1.6+ 1999 05 18 704 0.7− 1.3− 1999 06 07 703 0.1+ 0.3+
1999 05 07 699 1.3+ 0.6− 1999 05 18 704 0.5+ 0.9− 1999 06 07 703 0.6− 0.4+
1999 05 10 704 (2.1+ 0.8+) 1999 05 18 704 1.9+ 0.0 1999 06 07 703 0.5+ 0.8+
1999 05 10 704 0.2+ 1.9+ 1999 05 18 704 1.6− 0.4− 1999 06 07 703 0.5+ 0.5+
1999 05 10 704 (2.6+ 2.9+) 1999 05 18 691 0.0 0.0 1999 06 07 703 0.4+ 0.4+
1999 05 10 704 0.7− 1.8+ 1999 05 18 691 0.0 0.2− 1999 06 07 703 0.5− 0.8+
1999 05 10 704 0.3− 0.7+ 1999 05 18 691 0.2− 0.3− 1999 06 07 703 (1.4+ 2.5+)
1999 05 13 704 0.4− 1.1− 1999 05 19 704 0.2− 1.9− 1999 06 07 703 0.6+ 1.1−
1999 05 13 704 0.5+ 0.5− 1999 05 19 704 1.4− 1.0−

1999 JW33 = 1996 TJ29

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 349.97909 (2000.0) P Q
n 0.22378225 ω 231.95087 −0.08924983 +0.98801352
a 2.6869049 Ω 33.58653 −0.82757387 −0.00319661
e 0.1190823 i 13.16050 −0.55421653 −0.15433429
P 4.40 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1996 10 07 691 0.2− 0.0 1999 04 15 704 0.5− 1.8− 1999 05 18 704 1.4+ 0.1+
1996 10 07 691 0.2− 0.1+ 1999 04 15 704 0.1+ 0.1− 1999 05 18 704 1.0+ 0.2−
1996 10 07 691 0.3− 0.1− 1999 04 15 704 (6.1− 1.3−) 1999 05 18 704 0.3− 1.6−
1996 10 12 691 0.1− 0.2− 1999 05 10 704 0.4+ 0.1− 1999 05 19 704 1.0+ 0.1−
1996 10 12 691 0.0 0.1− 1999 05 10 704 0.3− 0.1− 1999 05 19 704 0.3− 0.2+
1996 10 12 691 0.0 0.0 1999 05 10 704 1.2− 1.4+ 1999 05 19 704 (2.2+ 1.2−)
1996 10 18 691 0.4+ 0.7+ 1999 05 10 704 0.0 1.1+ 1999 05 19 704 0.2+ 0.9−
1996 10 18 691 0.1− 0.1+ 1999 05 10 704 0.8− 0.9+ 1999 05 19 704 0.1− 0.5−
1996 10 18 691 0.2+ 0.2+ 1999 05 13 704 0.3− 0.4+ 1999 06 09 704 0.1− 0.3−
1999 04 14 699 (2.3+ 0.7−) 1999 05 13 704 0.3− 0.4+ 1999 06 09 704 0.4− 0.2−
1999 04 14 699 1.2+ 0.0 1999 05 13 704 0.0 0.8+ 1999 06 09 704 0.5− 0.9−
1999 04 14 699 (3.7− 0.9+) 1999 05 13 704 0.4+ 0.6+ 1999 06 09 704 0.0 0.1+
1999 04 15 704 0.1− 0.6+ 1999 05 13 704 0.6+ 1.0+ 1999 06 09 704 0.6− 0.0
1999 04 15 704 0.6− 0.3− 1999 05 18 704 0.2+ 0.0

1999 JA34 = 1985 XR2 = 1992 BZ4 = 1996 SZ6

Id. A. Doppler, G. V. Williams, A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 73.94415 (2000.0) P Q
n 0.17056982 ω 263.17296 −0.94946647 −0.27564444
a 3.2200893 Ω 260.74525 +0.31251631 −0.87459087
e 0.0480774 i 8.74816 −0.02910286 −0.39888714
P 5.78 H 13.0 G 0.15 U 1
Residuals in seconds of arc
1976 05 21 413 0.3− 0.7− 1993 04 17 413 0.4+ 1.1− 1999 05 10 704 0.2+ 0.3−
1976 05 21 413 0.2+ 0.3− 1996 09 19 327 0.5+ 0.4+ 1999 05 10 704 0.5+ 0.6+
1976 05 31 413 0.3− 1.0− 1996 09 19 327 0.0 0.1+ 1999 05 13 704 0.1− 0.3+
1976 05 31 413 0.7+ 1.8− 1996 09 19 327 0.5+ 0.3+ 1999 05 13 704 0.1+ 0.4+
1985 12 14 675(56.4+ 0.1+) 1996 09 19 327 0.5+ 0.3+ 1999 05 13 704 1.2− 0.0
1985 12 14 675(63.1+ 1.0+) 1996 09 22 327 0.3+ 0.1− 1999 05 13 704 0.8+ 1.7+
1990 10 16 675 1.6− 0.7+ 1996 09 22 327 0.0 0.2− 1999 05 13 704 0.4+ 1.5+
1990 10 16 675 0.1+ 0.4− 1996 09 22 327 0.5+ 0.6+ 1999 05 18 704 0.1− 0.3+
1992 01 26 691 0.2+ 0.0 1996 09 22 327 0.4+ 0.1− 1999 05 18 704 0.3+ 0.1+
1992 01 26 691 0.3− 0.2+ 1998 01 25 566 0.4− 0.0 1999 05 18 704 0.8− 0.8+
1992 01 26 691 0.5− 0.0 1998 01 25 566 0.5− 0.0 1999 05 18 704 0.4− 0.4+
1992 01 28 691 0.2− 0.1− 1998 01 25 566 0.7− 0.0 1999 05 18 704 0.6− 0.2+
1992 01 28 691 0.0 0.1+ 1998 02 26 566 1.1+ 0.2+ 1999 05 19 704 0.9− 1.7−
1992 01 30 809 1.3− 0.3− 1998 02 26 566 1.0+ 0.0 1999 05 19 704 0.8+ 0.8+
1992 02 02 809 (2.6+ 4.1+) 1998 02 26 566 0.9+ 0.1− 1999 05 19 704 1.5+ 0.6+
1992 02 02 809 (0.8+ 2.9+) 1999 05 10 704 0.6+ 0.3− 1999 05 19 704 0.5+ 0.7+
1992 02 02 809 (0.5+ 3.1+) 1999 05 10 704 0.2− 0.2+ 1999 05 19 704 0.3− 0.9−
1993 04 17 413 1.0− 0.6− 1999 05 10 704 0.7− 1.1+

1999 JO34 = 1995 DD4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 326.57874 (2000.0) P Q
n 0.29668580 ω 15.23560 +0.59080645 +0.80578197
a 2.2264086 Ω 290.99529 −0.74472796 +0.52520145
e 0.1591348 i 2.50359 −0.31036754 +0.27364001
P 3.32 H 15.7 G 0.15 U 5
Residuals in seconds of arc
1995 02 21 691 0.1+ 0.1− 1999 05 13 704 0.1+ 0.7+ 1999 05 18 704 0.6+ 0.9+
1995 02 21 691 0.4+ 0.0 1999 05 13 699 0.4+ 1.0− 1999 05 18 704 0.3− 0.6+
1995 02 21 691 0.0 0.4− 1999 05 13 704 0.6− 0.6+ 1999 05 19 699 0.8+ 1.3−
1995 03 01 691 0.1− 1.0+ 1999 05 13 704 0.9+ 0.4+ 1999 05 19 699 0.1+ 0.9−
1995 03 01 691 0.1− 0.3− 1999 05 13 699 0.6+ 0.1− 1999 05 19 699 0.8+ 1.5−
1995 03 01 691 0.3− 0.3− 1999 05 13 704 0.9− 0.3+ 1999 06 09 704 0.2+ 0.5+
1999 05 10 704 0.5+ 0.3− 1999 05 13 704 0.4− 0.1+ 1999 06 09 704 0.5+ 0.2+
1999 05 10 704 1.5− 0.7+ 1999 05 13 699 0.0 0.1+ 1999 06 09 704 0.4− 0.3−
1999 05 10 704 0.9+ 1.3+ 1999 05 18 704 0.5− 1.0− 1999 06 09 704 0.4− 0.0
1999 05 10 704 1.1− 1.2+ 1999 05 18 704 1.4− 0.2−
1999 05 10 704 1.2+ 0.7− 1999 05 18 704 0.1− 0.5−
1999 JW34 = 1998 KX26

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 48.31778 (2000.0) P Q
n 0.18991553 ω 156.43210 −0.96508644 +0.23217522
a 2.9975222 Ω 37.65030 −0.26059050 −0.80428408
e 0.0346447 i 11.44958 −0.02647177 −0.54701168
P 5.19 H 13.1 G 0.15 U 3
Residuals in seconds of arc
1998 05 28 327 0.0 0.4− 1999 05 10 704 0.0 0.6+ 1999 05 18 704 0.5− 1.3+
1998 05 28 327 0.2− 0.3+ 1999 05 10 704 0.1− 0.3+ 1999 05 18 704 (0.2+ 2.2+)
1998 05 28 327 0.1− 0.2+ 1999 05 10 704 1.1− 0.2+ 1999 05 19 704 0.3+ 0.2+
1998 05 29 327 0.1− 0.0 1999 05 13 704 0.4− 0.2− 1999 05 19 704 0.3− 0.5+
1998 05 29 327 0.0 0.1− 1999 05 13 704 0.3− 0.2+ 1999 05 19 699 0.3+ 0.1−
1998 05 29 327 0.4+ 0.0 1999 05 13 704 0.0 0.3− 1999 05 19 704 0.6− 0.0
1999 04 15 704 0.5+ 1.0− 1999 05 13 704 0.0 0.1+ 1999 05 19 699 0.6+ 0.4−
1999 04 15 704 0.5− 0.6− 1999 05 13 704 0.6− 0.2+ 1999 05 19 704 1.6+ 0.6+
1999 04 15 704 0.0 0.7− 1999 05 14 704 1.1− 0.8+ 1999 05 19 699 0.1− 0.0
1999 04 15 704 0.2− 0.8+ 1999 05 14 704 0.5− 1.1− 1999 06 09 704 1.1+ 1.0−
1999 04 15 704 0.9+ 0.4− 1999 05 14 704 0.2+ 0.1+ 1999 06 09 704 0.1+ 0.9−
1999 05 07 699 0.5+ 0.0 1999 05 14 704 0.1− 0.2+ 1999 06 09 704 0.2+ 0.1−
1999 05 07 699 0.3+ 0.2+ 1999 05 14 704 0.2− 0.3− 1999 06 09 704 0.0 0.6−
1999 05 07 699 0.3+ 0.0 1999 05 18 704 1.0+ 0.3− 1999 06 09 704 1.2− 0.2−
1999 05 10 704 0.1+ 0.5− 1999 05 18 704 0.1− 1.1+
1999 05 10 704 0.1− 0.0 1999 05 18 704 0.3+ 1.1+

1999 JE35 = 1998 BQ2

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 57.03459 (2000.0) P Q
n 0.21457295 ω 315.08426 −0.99480120 +0.09792177
a 2.7632450 Ω 230.55589 −0.08027070 −0.92296927
e 0.0537119 i 2.07511 −0.06266734 −0.37220834
P 4.59 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1997 12 29 566 0.7+ 0.1+ 1999 04 15 704 0.5+ 1.0− 1999 05 14 704 0.2+ 0.6+
1997 12 29 566 0.0 0.4+ 1999 04 15 704 0.1+ 0.3+ 1999 05 14 704 0.3+ 0.6−
1997 12 29 566 0.5+ 0.1+ 1999 04 15 704 1.0− 1.5+ 1999 05 14 704 0.1+ 0.6−
1998 01 20 704 0.1+ 0.1− 1999 04 15 704 0.3− 0.7+ 1999 05 14 704 (2.1− 1.1−)
1998 01 20 704 0.0 0.6− 1999 04 15 704 (6.4− 0.2−) 1999 05 18 704 0.7+ 0.1+
1998 01 20 704 0.3− 0.5− 1999 05 10 704 0.1+ 0.5− 1999 05 18 704 0.0 0.3+
1998 01 20 704 0.3− 0.6− 1999 05 10 704 0.1+ 0.8− 1999 05 18 704 0.1− 0.5−
1998 01 20 704 (2.9− 0.5+) 1999 05 10 704 0.8+ 0.4− 1999 05 18 704 0.4+ 0.5+
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1998 01 22 704 0.4− 0.4− 1999 05 10 704 0.6− 0.6+ 1999 05 18 704 0.5+ 0.7+
1998 01 22 704 0.1− 0.5+ 1999 05 10 704 1.6− 0.3+ 1999 05 19 704 0.6+ 0.5+
1998 01 22 704 0.9+ 0.3− 1999 05 13 704 0.1− 1.0− 1999 05 19 704 0.6+ 0.5+
1998 01 22 704 0.2+ 0.2− 1999 05 13 704 0.1− 1.2− 1999 05 19 704 1.2− 0.4+
1998 01 22 704 1.5− 1.4+ 1999 05 13 704 0.2+ 0.3− 1999 05 19 704 0.6− 0.1+
1998 01 25 566 0.2+ 0.0 1999 05 13 704 0.8+ 0.1+ 1999 06 14 699 0.7− 0.7−
1998 01 25 566 0.4− 0.2+ 1999 05 13 704 (3.0+ 0.5+) 1999 06 14 699 0.2+ 0.1−
1998 01 25 566 0.6+ 0.1+ 1999 05 14 704 (0.1+ 2.2−) 1999 06 14 699 0.3+ 0.6+

1999 JQ35 = 1998 BM42

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 146.62941 (2000.0) P Q
n 0.27997217 ω 11.27102 −0.04709450 −0.99529852
a 2.3141570 Ω 81.46897 +0.90968200 −0.07773437
e 0.1504826 i 4.90945 +0.41262668 +0.05777736
P 3.52 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1997 10 30 566 0.1+ 0.1+ 1998 01 17 910 0.7− 0.1− 1999 06 09 704 0.6− 0.1−
1997 10 30 566 0.1− 0.0 1998 01 17 910 0.9− 0.1− 1999 06 09 704 0.7+ 0.0
1997 10 30 566 0.0 0.2+ 1998 01 25 566 0.3+ 0.0 1999 06 09 704 0.4+ 0.8−
1997 11 29 704 1.6+ 0.5+ 1998 01 25 566 1.0+ 0.3+ 1999 06 09 704 1.2+ 0.5−
1997 11 29 704 0.3− 0.3− 1998 01 25 566 0.1+ 0.4+ 1999 06 09 704 0.0 0.7+
1997 11 29 704 0.3− 0.4− 1999 05 10 704 0.2+ 1.2+ 1999 06 14 704 0.5− 0.1−
1997 11 29 704 0.1− 0.2− 1999 05 10 704 1.6− 0.4− 1999 06 14 704 0.2− 1.8−
1997 11 29 704 0.9− 0.2− 1999 05 10 704 (0.9+ 2.3+) 1999 06 14 704 0.8− 0.0
1997 12 07 910 0.4+ 0.6− 1999 05 10 704 0.8− 0.4+ 1999 06 14 704 0.5− 0.7+
1997 12 07 910 0.5+ 0.6− 1999 05 13 704 0.5+ 0.1+ 1999 06 14 704 0.7− 0.8−
1997 12 07 910 0.4+ 0.5− 1999 05 13 704 1.8+ 0.6−
1998 01 17 910 0.6− 0.1− 1999 05 13 704 (2.3+ 1.3+)

1999 JD37

Id. A. Gnädig (1982, 1986, 1990 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 93.38298 (2000.0) P Q
n 0.28959125 ω 281.10494 −0.86513489 −0.49633238
a 2.2626242 Ω 229.18114 +0.48927056 −0.80361558
e 0.1040252 i 5.46560 +0.11025396 −0.32841462
P 3.40 H 15.0 G 0.15 U 1
Residuals in seconds of arc
1982 07 11 413 0.4+ 0.2+ 1997 12 06 910 0.2− 0.3+ 1999 05 14 704 0.2+ 0.3−
1986 08 26 413 0.3− 0.3+ 1999 04 15 704 0.5+ 0.9+ 1999 05 14 704 1.4− 0.5+
1986 08 26 413 0.7+ 0.0 1999 04 15 704 0.5− 0.1− 1999 05 17 699 0.8+ 0.9+
1990 09 16 675 1.6− 0.6− 1999 04 15 704 0.7− 0.6− 1999 05 17 699 0.6+ 0.1+
1990 09 16 675 0.0 0.3− 1999 04 15 704 1.3− 1.2− 1999 05 17 699 0.5+ 0.1−
1997 10 29 704 1.2+ 0.7− 1999 05 08 699 0.6+ 0.3+ 1999 05 18 704 0.2+ 0.8−
1997 10 29 704 0.5+ 0.2− 1999 05 08 699 0.6+ 0.8+ 1999 05 18 704 0.5+ 0.5−
1997 10 29 704 1.5+ 0.5− 1999 05 08 699 0.8+ 0.8+ 1999 05 18 704 0.1− 0.3+
1997 10 29 704 0.4− 1.4− 1999 05 10 704 0.1− 0.7− 1999 05 18 704 0.1+ 0.5−
1997 10 29 704 (2.2+ 2.2−) 1999 05 10 704 0.7+ 0.9− 1999 05 18 704 0.5− 0.3+
1997 10 30 704 1.3− 0.7− 1999 05 10 704 0.3+ 1.0− 1999 05 19 704 0.0 1.0−
1997 10 30 704 0.7− 0.8− 1999 05 10 704 0.0 1.3− 1999 05 19 704 1.8− 0.7+
1997 10 30 704 0.8+ 0.2− 1999 05 10 704 0.1+ 0.6− 1999 05 19 704 (1.7− 2.0−)
1997 10 30 704 0.2− 0.5− 1999 05 13 704 0.8− 0.0 1999 05 19 704 0.3− 0.3−
1997 11 06 704 0.7+ 0.8+ 1999 05 13 704 1.0− 1.0− 1999 06 04 703 1.5+ 0.0
1997 11 06 704 0.0 0.8+ 1999 05 13 704 0.3− 0.3+ 1999 06 04 703 0.9+ 0.2+
1997 11 06 704 0.7+ 0.2− 1999 05 13 704 0.3− 0.7− 1999 06 04 703 0.1− 0.1−
1997 11 06 704 0.7− 0.2+ 1999 05 13 704 0.6− 0.5+ 1999 06 04 703 0.3+ 1.7+
1997 12 06 910 0.0 0.2+ 1999 05 14 704 0.1− 0.8−
1997 12 06 910 0.1− 0.3+ 1999 05 14 704 0.0 1.0+

1999 JE37 = 1992 PX5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 222.96543 (2000.0) P Q
n 0.24660777 ω 0.15221 +0.83307558 −0.55157033
a 2.5184396 Ω 33.43225 +0.50743323 +0.73186319
e 0.1893493 i 4.36113 +0.22021941 +0.40018301
P 4.00 H 13.6 G 0.15 U 5
Residuals in seconds of arc
1992 08 03 675 0.3− 0.1+ 1999 05 10 704 1.5+ 0.6+ 1999 05 18 704 1.4− 1.1−
1992 08 03 675 0.3+ 0.3+ 1999 05 10 704 0.9− 0.2− 1999 05 18 704 0.6− 0.9−
1992 08 06 675 0.3+ 0.3− 1999 05 10 704 0.1+ 0.3+ 1999 05 18 704 (5.0− 0.1−)
1992 08 06 675 0.2− 0.0 1999 05 10 704 1.3− 0.3− 1999 05 19 699 0.2+ 0.4+
1999 04 15 704 0.0 1.5− 1999 05 13 704 0.6+ 0.0 1999 05 19 699 0.6− 0.4+
1999 04 15 704 0.4+ 0.1+ 1999 05 13 704 1.5− 0.2+ 1999 05 19 699 2.0+ 0.4−
1999 04 15 704 0.1+ 1.0− 1999 05 13 704 0.3− 0.6− 1999 06 09 704 1.7+ 0.2+
1999 04 15 704 0.5+ 1.4+ 1999 05 13 704 0.8+ 0.2+ 1999 06 09 704 0.7− 0.3+
1999 05 08 699 0.7+ 0.6+ 1999 05 13 704 0.1+ 1.2+ 1999 06 09 704 0.5− 0.1−
1999 05 08 699 0.4+ 0.2+ 1999 05 18 704 0.0 0.4− 1999 06 09 704 0.3+ 0.3+
1999 05 08 699 0.3− 0.5+ 1999 05 18 704 1.1− 0.3−
1999 JP39 = 1993 QJ3

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 254.93217 (2000.0) P Q
n 0.29347388 ω 39.58172 +0.97225226 −0.23379526
a 2.2426237 Ω 333.93553 +0.20969959 +0.88632099
e 0.1689471 i 1.05394 +0.10369004 +0.39971849
P 3.36 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1993 08 18 010 (2.2− 2.5+) 1998 01 24 566 0.3− 0.3− 1999 05 13 704 0.1− 0.2−
1993 08 19 010 (3.2− 2.7+) 1998 01 24 566 0.3− 0.4− 1999 05 13 704 1.4− 0.4+
1993 08 19 010 (3.6− 1.7+) 1998 01 24 566 0.2− 0.4− 1999 05 13 704 1.2− 0.1+
1993 08 19 010 (4.1− 3.0+) 1998 02 03 691 0.1− 0.1− 1999 05 14 704 0.3− 1.3−
1993 08 20 809 0.9+ 0.2− 1998 02 03 691 0.1− 0.2− 1999 05 14 704 0.4− 0.9−
1993 08 20 809 0.6+ 0.6− 1998 02 03 691 0.2+ 0.2− 1999 05 14 704 0.4+ 1.3+
1993 08 20 809 0.2+ 0.3− 1999 05 08 699 1.0− 1.0+ 1999 05 14 704 1.0+ 0.9+
1993 08 24 809 0.1+ 0.4+ 1999 05 08 699 0.3− 0.4+ 1999 05 14 704 0.5− 0.5−
1993 08 24 809 1.1− 0.2− 1999 05 08 699 0.2+ 1.0− 1999 05 18 704 0.8+ 0.9−
1993 08 24 809 0.1− 0.4− 1999 05 10 704 0.4− 0.6+ 1999 05 18 704 0.5+ 1.8−
1997 12 28 566 0.2+ 1.0− 1999 05 10 704 1.4− 0.2+ 1999 05 18 704 0.3+ 0.5−
1997 12 28 566 0.8+ 0.9− 1999 05 10 704 0.3+ 1.8+ 1999 05 18 704 0.3+ 0.7−
1997 12 28 566 0.8+ 1.1− 1999 05 10 704 0.7+ 1.4+ 1999 05 18 704 0.5− 0.7−
1998 01 07 699 0.4− 1.6+ 1999 05 10 704 0.6− 0.4+ 1999 05 18 699 1.3+ 0.1+
1998 01 07 699 0.7− 0.1+ 1999 05 13 704 0.2+ 0.6− 1999 05 18 699 1.3+ 0.3+
1998 01 07 699 0.3− 0.8+ 1999 05 13 704 1.0− 0.9− 1999 05 18 699 1.0+ 0.2−
1999 JR39 = 1998 FF90

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 265.76402 (2000.0) P Q
n 0.17603982 ω 310.25549 +0.98968133 +0.11759236
a 3.1530349 Ω 43.17458 −0.06498162 +0.87759394
e 0.1361869 i 6.87224 −0.12770380 +0.46475898
P 5.60 H 13.0 G 0.15 U 5
Residuals in seconds of arc
1998 03 24 704 0.4+ 0.3− 1998 04 19 704 0.0 0.3+ 1999 05 14 704 0.6− 0.0
1998 03 24 704 0.3+ 0.6− 1998 04 19 704 0.7+ 1.6− 1999 05 14 704 0.9− 1.0+
1998 03 24 704 0.2+ 0.2+ 1998 04 19 704 1.2+ 0.1+ 1999 05 18 704 1.0+ 0.9−
1998 03 24 704 0.9− 1.0− 1998 04 19 704 1.9− 1.2+ 1999 05 18 704 0.0 0.3−
1998 03 25 704 0.6+ 1.1− 1999 05 10 704 0.3− 0.0 1999 05 18 704 0.3− 1.3−
1998 03 25 704 0.5− 0.3− 1999 05 10 704 1.6− 0.7− 1999 05 18 704 0.6+ 1.4+
1998 03 25 704 0.3+ 0.2+ 1999 05 10 704 1.1+ 0.1− 1999 05 18 704 1.5− 0.0
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1998 03 25 704 0.0 0.3− 1999 05 10 704 1.0+ 1.1− 1999 05 19 704 1.2+ 0.6+
1998 03 25 704 0.8+ 1.2− 1999 05 13 704 1.4− 0.9− 1999 05 19 704 0.4+ 0.4−
1998 04 02 809 (1.5+ 3.6+) 1999 05 13 704 0.5− 1.3+ 1999 05 19 704 (1.0− 2.7+)
1998 04 02 809 (1.1+ 3.0+) 1999 05 13 704 0.4+ 0.1− 1999 05 19 703 0.2+ 0.4−
1998 04 02 809 (1.1− 3.6+) 1999 05 13 704 0.2+ 1.2+ 1999 05 19 703 0.6+ 0.5+
1998 04 03 809 0.1+ 1.1+ 1999 05 13 704 1.2− 1.3+ 1999 05 19 704 (1.9− 2.5+)
1998 04 03 809 0.2− 1.7+ 1999 05 14 704 0.6− 0.1+ 1999 05 19 703 0.8+ 0.0
1998 04 03 809 0.9− 1.9+ 1999 05 14 704 1.1+ 1.2− 1999 05 19 703 0.2+ 0.2+

1999 JC40 = 1998 BB32

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 53.28119 (2000.0) P Q
n 0.21885498 ω 332.97926 −0.96880943 +0.24593089
a 2.7270835 Ω 221.29457 −0.21820997 −0.90484702
e 0.0201364 i 2.64334 −0.11744236 −0.34751960
P 4.50 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1998 01 23 910 0.3+ 0.3− 1998 01 30 910 0.3+ 0.1− 1999 05 13 704 0.1− 0.1−
1998 01 23 910 0.4+ 0.1− 1999 05 08 699 0.0 0.0 1999 05 13 704 1.8− 0.9+
1998 01 23 910 0.3+ 0.3− 1999 05 08 699 0.3+ 0.7+ 1999 05 18 704 1.4− 1.0−
1998 01 24 566 0.1− 0.1− 1999 05 08 699 0.1+ 0.5+ 1999 05 18 704 0.1+ 0.7−
1998 01 24 566 0.8− 0.0 1999 05 10 704 1.5+ 1.2− 1999 05 18 704 0.2− 0.2+
1998 01 24 566 0.6− 0.2− 1999 05 10 704 2.1+ 0.1+ 1999 05 18 704 1.3− 1.0+
1998 01 29 327 0.1+ 0.8+ 1999 05 10 704 0.2− 0.7− 1999 05 18 704 0.0 1.8+
1998 01 29 327 0.4− 0.3+ 1999 05 10 704 0.9− 0.5− 1999 06 04 703 0.6− 0.1+
1998 01 29 327 0.3− 0.4+ 1999 05 13 704 0.1+ 0.5− 1999 06 04 703 0.7+ 0.4−
1998 01 30 910 0.4+ 0.2− 1999 05 13 704 0.9− 0.1− 1999 06 04 703 0.9+ 1.2−
1998 01 30 910 0.4+ 0.1− 1999 05 13 704 1.9+ 0.3+ 1999 06 04 703 0.1− 0.8+

1999 JC42 = 1993 BK13

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 229.53331 (2000.0) P Q
n 0.20605099 ω 217.06787 +0.91306526 −0.40773823
a 2.8389184 Ω 166.98814 +0.38200841 +0.84840738
e 0.0788933 i 1.99384 +0.14276346 +0.33757139
P 4.78 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1991 10 13 691 0.4+ 0.6+ 1999 05 13 704 0.4− 0.3+ 1999 05 17 703 0.3+ 1.0−
1991 10 13 691 0.2+ 0.4+ 1999 05 13 704 1.1+ 1.7+ 1999 05 18 704 0.2− 0.1−
1991 10 13 691 1.1− 0.5+ 1999 05 13 704 0.9− 0.2+ 1999 05 18 704 0.2+ 1.1−
1993 01 22 809 0.3− 0.2− 1999 05 13 704 (3.1− 0.0 ) 1999 05 18 704 1.0+ 0.4−
1993 01 22 809 0.3+ 0.4+ 1999 05 13 704 0.5+ 0.7− 1999 05 18 704 0.3− 0.4+
1993 01 22 809 0.2− 0.9− 1999 05 13 704 0.2− 0.5− 1999 05 18 704 0.5+ 0.8+
1993 01 28 809 1.5+ 0.1− 1999 05 13 704 0.2− 0.8+ 1999 06 04 703 0.0 0.3+
1993 01 28 809 0.9− 0.7+ 1999 05 13 704 1.5− 0.2+ 1999 06 04 703 0.6+ 0.5−
1993 01 28 809 0.3− 0.8+ 1999 05 13 704 0.7+ 0.2− 1999 06 04 703 0.3− 0.4+
1999 05 10 704 0.1− 1.3− 1999 05 17 699 1.5+ 0.6+ 1999 06 04 703 1.0+ 0.1−
1999 05 10 704 0.3− 0.5+ 1999 05 17 699 (0.3+ 2.0+) 1999 06 14 704 0.3− 0.7−
1999 05 10 704 (2.5− 2.0−) 1999 05 17 703 0.1− 0.2+ 1999 06 14 704 0.8− 0.5+
1999 05 10 704 1.8− 0.2− 1999 05 17 703 (1.1+ 2.2−) 1999 06 14 704 0.1− 0.5+
1999 05 10 704 0.3+ 1.7+ 1999 05 17 699 0.1+ 0.2− 1999 06 14 704 0.5− 0.5+
1999 05 13 704 0.1− 1.0− 1999 05 17 703 0.8+ 0.1−

1999 JO43 = 1991 NW4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 321.16714 (2000.0) P Q
n 0.23384916 ω 353.21612 +0.56618639 +0.82320818
a 2.6092289 Ω 311.25898 −0.75361221 +0.49635043
e 0.1241064 i 3.20034 −0.33391858 +0.27561667
P 4.21 H 14.5 G 0.15 U 5

Residuals in seconds of arc
1991 07 10 809 0.7− 0.1− 1999 05 10 704 1.3− 1.0+ 1999 05 18 704 0.5+ 0.3+
1991 07 10 809 0.4− 0.1− 1999 05 13 704 0.2− 0.2+ 1999 05 18 699 0.3+ 1.3+
1991 07 10 809 0.1− 0.0 1999 05 13 704 1.2− 0.4− 1999 05 18 699 1.4+ 0.6−
1991 07 11 809 0.1+ 0.3− 1999 05 13 704 0.4+ 0.5+ 1999 05 18 699 0.4+ 0.1−
1991 07 11 809 0.4+ 0.1+ 1999 05 13 704 0.1− 0.8− 1999 06 15 704 0.1+ 0.1−
1991 07 11 809 0.9+ 0.1+ 1999 05 13 704 0.6− 0.4+ 1999 06 15 704 0.1− 0.2+
1999 05 10 704 0.6− 0.6− 1999 05 18 704 0.3+ 1.1− 1999 06 15 704 0.1− 0.4+
1999 05 10 704 0.1− 1.8− 1999 05 18 704 0.0 0.1− 1999 06 15 704 0.3− 0.2−
1999 05 10 704 0.6− 1.2− 1999 05 18 704 1.1+ 1.0+ 1999 06 15 704 0.2+ 0.8+
1999 05 10 704 1.0+ 0.8+ 1999 05 18 704 0.5− 0.6+

1999 JY44 = 1997 YK8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 267.79597 (2000.0) P Q
n 0.29610107 ω 313.90835 +0.99769097 −0.03841934
a 2.2293387 Ω 48.37701 +0.05929073 +0.89489657
e 0.1269151 i 4.29671 −0.03312615 +0.44461679
P 3.33 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1997 12 25 566 0.5+ 0.5− 1999 05 10 704 1.3+ 0.5+ 1999 05 18 704 1.7− 1.1+
1997 12 25 566 0.3+ 0.3− 1999 05 13 704 0.8+ 0.8− 1999 05 18 704 0.7+ 0.7+
1997 12 25 566 0.1+ 0.2− 1999 05 13 704 0.8+ 0.4+ 1999 05 19 704 0.1+ 1.0+
1997 12 29 566 0.2− 0.4+ 1999 05 13 704 0.0 0.2− 1999 05 19 704 0.4+ 0.8−
1997 12 29 566 0.2− 0.4+ 1999 05 13 704 0.6+ 1.4+ 1999 05 19 704 0.3+ 0.7−
1997 12 29 566 0.4− 0.2+ 1999 05 13 704 1.2+ 0.6+ 1999 05 19 704 0.5− 0.2+
1999 05 08 699 0.6+ 1.1+ 1999 05 14 704 0.6− 1.8− 1999 05 19 704 2.1− 1.6−
1999 05 08 699 0.7− 0.1− 1999 05 14 704 0.0 1.8− 1999 06 15 704 0.0 0.2−
1999 05 08 699 0.1+ 0.5+ 1999 05 14 704 1.8− 0.0 1999 06 15 704 0.1+ 0.3+
1999 05 10 704 0.9− 0.4+ 1999 05 14 704 0.3+ 0.1− 1999 06 15 704 0.6− 0.2−
1999 05 10 704 0.5− 0.2+ 1999 05 18 704 0.5+ 0.9− 1999 06 15 704 0.1+ 0.3−
1999 05 10 704 0.2+ 1.2− 1999 05 18 704 1.0+ 0.6+ 1999 06 15 704 0.8+ 0.9+
1999 05 10 704 0.7− 0.7+ 1999 05 18 704 0.1+ 0.1+

1999 JT45 = 1990 VU6 = 1990 VS8

Id. A. Gnädig, G. V. Williams (d)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 130.69209 (2000.0) P Q
n 0.28392979 ω 2.41379 −0.36586423 −0.92929864
a 2.2926024 Ω 109.05049 +0.85297438 −0.35652009
e 0.1395227 i 3.06083 +0.37226075 −0.09642336
P 3.47 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1950 04 12 675 0.3+ 0.2+ 1997 11 08 910 0.4+ 0.2+ 1999 05 14 704 0.2+ 0.3−
1950 04 12 675 0.3+ 0.0 1997 11 08 910 0.4+ 0.3+ 1999 05 14 704 (1.2+ 3.7−)
1990 10 25 675 1.6− 0.3− 1997 11 08 910 0.3+ 0.2+ 1999 05 17 699 0.4+ 1.0+
1990 10 25 675 0.6− 0.9− 1997 11 29 704 0.7− 0.2− 1999 05 17 699 0.5+ 0.3+
1990 11 11 809 (0.1− 2.2−) 1997 11 29 704 1.2− 0.7− 1999 05 17 703 0.4+ 0.1−
1990 11 11 809 (1.3+ 3.1−) 1997 11 29 704 1.0− 0.1− 1999 05 17 699 0.8+ 0.4−
1990 11 11 809 (1.5+ 2.6−) 1997 11 29 704 0.5− 0.2− 1999 05 17 703 0.1+ 0.2−
1990 11 14 809 (0.0 3.1−) 1997 11 29 704 0.5− 0.8− 1999 05 17 703 0.6+ 0.2+
1990 11 14 809 (0.8− 2.5−) 1999 05 08 699 1.3+ 0.7+ 1999 05 17 703 0.3+ 1.0+
1990 11 14 809 (0.7+ 4.2−) 1999 05 08 699 0.6+ 0.7− 1999 05 18 704 0.1− 0.2−
1995 02 06 691 0.1− 0.1+ 1999 05 08 699 0.6+ 0.5+ 1999 05 18 704 0.7− 0.0
1995 02 06 691 0.1− 0.0 1999 05 10 704 1.2− 0.2− 1999 05 18 704 0.5− 1.0−
1995 02 06 691 0.3− 0.0 1999 05 10 704 0.3+ 0.2+ 1999 05 18 704 0.6− 0.4−
1997 10 29 704 1.9+ 0.8+ 1999 05 10 704 0.8+ 0.3− 1999 05 18 704 0.0 0.5+
1997 10 29 704 0.1+ 0.1+ 1999 05 10 704 0.2− 0.5+ 1999 05 19 704 0.9− 0.5−
1997 10 29 704 1.6+ 0.2+ 1999 05 10 704 1.1− 0.5− 1999 05 19 704 0.6− 0.4+
1997 10 29 704 0.7+ 1.1+ 1999 05 13 704 0.3− 0.0 1999 05 19 704 0.9− 0.5−
1997 10 29 704 0.7+ 0.5+ 1999 05 13 704 0.2− 0.6− 1999 05 19 704 0.2+ 1.6+
1997 11 06 704 (5.1− 0.1+) 1999 05 13 704 0.2− 0.2− 1999 05 19 704 0.5− 0.1+
1997 11 06 704 (5.6− 0.0 ) 1999 05 13 704 0.5− 0.9+ 1999 06 04 703 0.2+ 0.2+
1997 11 06 704 (4.9− 0.2+) 1999 05 13 704 0.9− 0.7+ 1999 06 04 703 0.6+ 0.5+
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1997 11 06 704 (6.0− 0.0 ) 1999 05 14 704 0.8− 1.2− 1999 06 04 703 0.4+ 0.7−
1997 11 06 704 (5.5− 0.0 ) 1999 05 14 704 1.1+ 1.0− 1999 06 04 703 1.0+ 0.3+

1999 JJ46

Id. A. Gnädig (1984, 1988, 1989 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.38904 (2000.0) P Q
n 0.26521702 ω 138.66993 +0.49715726 +0.86738895
a 2.3992110 Ω 161.11041 −0.81263674 +0.47424987
e 0.1313291 i 3.84401 −0.30406611 +0.15074302
P 3.72 H 15.1 G 0.15 U 2
Residuals in seconds of arc
1984 03 29 413 0.6− 1.1+ 1999 05 13 704 0.3+ 0.2+ 1999 05 19 704 1.5− 0.0
1984 03 29 413 1.2+ 0.3− 1999 05 13 704 0.2− 1.4− 1999 06 05 703 0.1− 0.8−
1988 07 12 413 0.0 0.3− 1999 05 13 704 0.7+ 0.4− 1999 06 05 703 0.3− 0.1+
1988 07 12 413 0.6+ 0.1+ 1999 05 13 704 0.3+ 1.1− 1999 06 05 703 1.7+ 1.2+
1989 11 05 675 1.8− 1.0− 1999 05 13 704 (2.1− 0.5−) 1999 06 05 703 0.7+ 1.6+
1989 11 05 675 0.7+ 0.4+ 1999 05 14 704 0.8+ 0.6+ 1999 06 08 704 0.9+ 1.0+
1995 04 23 691 0.8− 0.7− 1999 05 14 704 0.7+ 0.6− 1999 06 08 704 0.2+ 0.2−
1995 04 23 691 1.0− 0.4+ 1999 05 14 704 0.4+ 0.5+ 1999 06 08 704 0.2− 0.6−
1995 04 23 691 0.3− 0.4− 1999 05 14 704 0.1− 0.1− 1999 06 08 704 0.9+ 0.1+
1998 01 18 910 0.5+ 0.1+ 1999 05 18 704 1.8− 0.1+ 1999 06 08 704 0.4+ 0.8−
1998 01 18 910 0.8+ 0.3+ 1999 05 18 704 0.5− 0.5− 1999 06 14 704 0.5+ 0.5+
1998 01 18 910 0.7+ 0.2+ 1999 05 18 704 0.2+ 0.0 1999 06 14 704 0.5+ 0.6−
1999 05 10 704 0.0 0.5+ 1999 05 18 704 0.6− 0.4+ 1999 06 14 704 0.4+ 0.0
1999 05 10 704 1.0− 1.5− 1999 05 18 704 0.3+ 0.2+ 1999 06 14 704 0.0 0.4+
1999 05 10 704 0.3− 0.4− 1999 05 19 704 1.6− 0.7− 1999 06 14 704 0.4− 0.5+
1999 05 10 704 1.3− 0.3+ 1999 05 19 704 1.2+ 0.3−
1999 05 10 704 1.0− 1.2+ 1999 05 19 704 0.1+ 0.9+

1999 JB47 = 1986 EO3 = 1996 TZ53

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 177.41323 (2000.0) P Q
n 0.23800364 ω 310.87910 +0.26846878 −0.96306032
a 2.5787762 Ω 123.53588 +0.89119047 +0.24005674
e 0.0510190 i 1.44091 +0.36565566 +0.12201467
P 4.14 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1986 03 12 809 0.4+ 0.7+ 1998 01 24 566 0.3− 0.3+ 1999 05 18 704 0.4− 0.5−
1992 09 29 691 1.6− 0.8− 1998 01 24 566 0.1+ 0.3+ 1999 05 18 704 0.0 0.0
1992 09 29 691 0.8+ 0.6+ 1998 01 24 566 0.1+ 0.1+ 1999 05 18 704 0.1+ 0.6−
1992 09 29 691 0.3+ 0.3+ 1999 05 10 704 0.3+ 0.3− 1999 05 18 704 0.2+ 0.4+
1996 09 18 566 0.1− 0.0 1999 05 10 704 0.0 0.2+ 1999 05 18 704 0.0 0.0
1996 09 18 566 0.3+ 0.4− 1999 05 10 704 1.8− 2.0− 1999 05 19 704 0.5− 0.7−
1996 09 18 566 0.5+ 0.2− 1999 05 10 704 0.7− 0.0 1999 05 19 704 (2.4− 0.9+)
1996 10 05 809 (3.2+ 1.7+) 1999 05 10 704 0.2+ 1.0− 1999 05 19 704 (0.2− 2.7+)
1996 10 05 809 (3.5+ 1.5+) 1999 05 13 704 0.2− 1.1− 1999 06 05 703 0.3+ 0.1−
1996 10 05 809 (2.9+ 1.0+) 1999 05 13 704 0.2− 0.3+ 1999 06 05 703 0.1− 0.1+
1996 10 06 809 (4.6+ 0.8+) 1999 05 13 704 0.8− 1.3− 1999 06 05 703 0.7+ 0.7+
1996 10 06 809 (4.1+ 1.1+) 1999 05 13 704 1.2+ 0.6− 1999 06 05 703 0.5+ 0.7+
1996 10 06 809 (4.7+ 1.4+) 1999 05 17 703 0.8+ 1.4+ 1999 06 15 704 0.4− 0.3+
1997 12 28 566 0.2− 1.0− 1999 05 17 703 0.6+ 1.1+ 1999 06 15 704 0.6+ 0.2+
1997 12 28 566 0.3+ 0.4− 1999 05 17 703 0.4+ 0.9+ 1999 06 15 704 0.3− 0.4−
1997 12 28 566 0.3− 0.5− 1999 05 17 703 0.3+ 0.8+ 1999 06 15 704 1.0− 0.1+

1999 JL47 = 1987 QU2 = 1996 XX23

Id. A. Doppler

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 317.66591 (2000.0) P Q
n 0.23585077 ω 53.10317 +0.70040784 +0.71354941
a 2.5944453 Ω 261.36553 −0.66007650 +0.63871208
e 0.1662788 i 0.96299 −0.27152878 +0.28791339
P 4.18 H 14.8 G 0.15 U 1
Residuals in seconds of arc
1982 04 19 413 0.6− 1.5− 1999 05 10 704 0.8− 0.5+ 1999 05 19 704 0.6− 0.5−
1982 04 19 413 0.1+ 0.5+ 1999 05 10 704 0.2+ 1.1− 1999 05 19 704 1.3+ 1.1−
1987 08 22 809 0.2+ 0.3+ 1999 05 10 704 1.1+ 0.3− 1999 05 19 704 0.5− 1.4−
1987 08 22 809 0.8− 0.1+ 1999 05 10 704 0.9− 1.0− 1999 05 19 704 0.0 0.9+
1987 08 22 809 1.0+ 0.2+ 1999 05 13 704 0.1+ 0.4+ 1999 05 19 691 1.3+ 0.8+
1991 08 13 413 0.2− 0.8− 1999 05 13 704 1.0− 0.7+ 1999 05 19 691 0.9+ 1.0+
1991 08 13 413 0.4− 0.2− 1999 05 13 704 1.0+ 0.0 1999 05 19 691 0.5+ 1.1+
1996 12 05 691 0.3+ 0.3− 1999 05 13 704 0.7+ 1.1+ 1999 06 15 704 0.7− 0.5−
1996 12 05 691 0.2− 0.1+ 1999 05 13 704 0.2+ 0.7+ 1999 06 15 704 0.5− 0.4+
1996 12 05 691 0.2− 0.0 1999 05 18 704 0.7+ 0.3− 1999 06 15 704 0.1− 0.5−
1996 12 14 691 0.2− 0.3+ 1999 05 18 704 0.4− 0.4− 1999 06 15 704 0.4− 0.1−
1996 12 14 691 0.1− 0.3+ 1999 05 18 704 1.3− 0.1− 1999 06 15 704 0.2+ 0.4+
1996 12 14 691 0.0 0.3+ 1999 05 18 704 0.7+ 1.0+
1999 05 10 704 0.4+ 1.4− 1999 05 18 704 1.2− 1.5+

1999 JT48 = 1996 TX5

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 211.19411 (2000.0) P Q
n 0.21182330 ω 4.44864 +0.71706223 −0.69571231
a 2.7871065 Ω 39.74791 +0.63742519 +0.62987707
e 0.0918911 i 3.81101 +0.28197676 +0.34531039
P 4.65 H 13.7 G 0.15 U 3
Residuals in seconds of arc
1996 10 03 327 0.1+ 0.1− 1999 05 10 704 0.2− 0.3− 1999 05 18 704 0.8+ 0.0
1996 10 03 327 0.3+ 0.4+ 1999 05 10 704 0.7+ 0.0 1999 05 18 704 1.0+ 0.4−
1996 10 03 327 0.1− 0.3− 1999 05 10 704 0.6+ 0.0 1999 05 19 704 1.4− 0.7−
1996 10 05 327 0.1− 0.1− 1999 05 13 704 0.9− 1.4− 1999 05 19 704 (0.6+ 2.2−)
1996 10 05 327 0.0 0.1− 1999 05 13 704 0.1+ 1.4+ 1999 05 19 704 0.2− 0.9−
1996 10 05 327 0.1− 0.2− 1999 05 13 704 0.3+ 0.2− 1999 06 15 704 0.3− 0.4+
1998 02 26 566 0.1+ 0.1− 1999 05 13 704 1.1− 0.2+ 1999 06 15 704 0.2− 0.0
1998 02 26 566 0.1− 0.0 1999 05 13 704 0.4+ 0.7− 1999 06 15 704 0.2+ 0.6+
1998 02 26 566 0.0 0.0 1999 05 18 704 0.5− 0.6+ 1999 06 15 704 0.4+ 0.5−
1999 05 10 704 0.4+ 0.6+ 1999 05 18 704 0.2− 0.2− 1999 06 15 704 0.5+ 0.4+
1999 05 10 704 0.6− 0.7+ 1999 05 18 704 (2.1− 0.9−)

1999 JM49

Id. A. Gnädig (1991 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 336.92241 (2000.0) P Q
n 0.22121919 ω 118.66287 +0.13114085 +0.99129847
a 2.7076188 Ω 158.86355 −0.92021531 +0.12598992
e 0.0228868 i 1.80791 −0.36878972 +0.03812979
P 4.46 H 14.4 G 0.15 U 5
Residuals in seconds of arc
1991 07 17 413 0.7− 0.5+ 1999 05 13 704 0.5+ 0.2− 1999 06 05 703 0.1+ 0.3+
1991 07 17 413 0.2+ 0.7+ 1999 05 13 704 0.4− 0.6− 1999 06 05 703 0.5+ 0.0
1998 02 28 910 0.1+ 0.3+ 1999 05 14 704 (1.3+ 2.6+) 1999 06 14 704 0.2+ 0.4−
1998 02 28 910 0.3+ 0.4+ 1999 05 14 704 1.2− 0.0 1999 06 14 704 0.5− 0.1+
1998 02 28 910 0.1− 0.6+ 1999 05 14 704 0.7+ 1.0+ 1999 06 14 704 0.3− 0.5+
1999 05 10 704 1.3+ 0.7− 1999 05 14 704 1.1− 0.2− 1999 06 14 704 0.3+ 0.3+
1999 05 10 704 1.5− 1.3+ 1999 05 14 704 0.5− 0.9+ 1999 06 14 704 0.1+ 0.7+
1999 05 10 704 1.0− 1.2− 1999 05 19 704 0.3− 0.6+ 1999 06 16 691 (3.1− 5.5−)
1999 05 10 704 0.2− 0.8+ 1999 05 19 704 0.1+ 1.6− 1999 06 16 691 0.6+ 0.4+
1999 05 10 704 0.5+ 1.0+ 1999 05 19 704 1.6+ 0.1+ 1999 06 16 691 0.1+ 0.2+
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1999 05 13 704 0.6+ 0.2− 1999 05 19 704 0.3+ 0.9− 1999 06 19 691 0.0 1.2−
1999 05 13 704 0.9− 1.3+ 1999 06 05 703 0.2− 0.2− 1999 06 19 691 0.2− 0.2+
1999 05 13 704 0.5− 1.5− 1999 06 05 703 1.4+ 0.3+ 1999 06 19 691 0.0 0.9−

1999 JK51 = 1982 BM4 = 1997 WH14

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 79.01085 (2000.0) P Q
n 0.23987424 ω 80.69195 −0.87552458 −0.47108773
a 2.5653521 Ω 71.13888 +0.38668320 −0.81642456
e 0.2216836 i 6.51629 +0.28971162 −0.33395702
P 4.11 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1982 01 26 381 0.5− 2.1+ 1997 11 29 691 0.3+ 0.6− 1999 05 13 704 0.6− 0.8−
1982 01 26 381 0.9− 0.1− 1997 11 29 691 0.5+ 0.6− 1999 05 13 704 0.0 1.5−
1982 01 26 381 1.6− 0.7+ 1997 11 29 691 0.6+ 0.3− 1999 05 17 699 0.0 0.8+
1982 01 28 381 3.3+ 2.8− 1999 04 19 699 0.8+ 0.8− 1999 05 17 699 0.2+ 0.9+
1982 01 28 381 0.4− 0.0 1999 04 19 699 0.5− 1.8+ 1999 05 17 699 0.0 1.0+
1997 11 22 691 0.3+ 0.3− 1999 04 19 699 0.6− 1.2+ 1999 05 18 704 0.3− 1.0−
1997 11 22 691 0.5+ 0.3− 1999 05 10 704 0.8− 0.4− 1999 05 18 704 0.2+ 1.3−
1997 11 22 691 0.5+ 0.4− 1999 05 10 704 0.2+ 0.4− 1999 05 18 704 0.5− 0.8−
1997 11 29 704 1.1− 0.7+ 1999 05 10 704 0.2+ 0.4− 1999 05 18 704 0.9− 1.2+
1997 11 29 704 0.0 0.0 1999 05 10 704 0.9− 0.0 1999 06 05 703 0.6+ 0.4+
1997 11 29 704 0.1− 0.7− 1999 05 13 704 0.4+ 0.6− 1999 06 05 703 0.2+ 0.2−
1997 11 29 704 0.8+ 0.6− 1999 05 13 704 0.4+ 0.7− 1999 06 05 703 0.1− 1.1−
1997 11 29 704 0.9− 0.9− 1999 05 13 704 0.6+ 0.2− 1999 06 05 703 0.1+ 0.8−

1999 JL51

Id. A. Gnädig (1984, 1991 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 2.87745 (2000.0) P Q
n 0.20052135 ω 83.65042 −0.33298740 +0.94288945
a 2.8908727 Ω 166.88887 −0.87986398 −0.30731519
e 0.0304967 i 2.24384 −0.33905569 −0.12851796
P 4.92 H 14.3 G 0.15 U 3
Residuals in seconds of arc
1984 03 05 413 0.2− 0.4+ 1999 05 13 704 0.5+ 1.4+ 1999 06 07 691 (0.9− 2.9−)
1984 03 29 413 0.2− 0.7− 1999 05 13 704 0.1− 0.4− 1999 06 07 691 0.0 0.1+
1984 03 29 413 0.4+ 0.3+ 1999 05 13 704 (2.4− 0.3+) 1999 06 07 691 0.1− 0.1−
1991 10 06 675 0.8− 0.8− 1999 05 14 704 0.1+ 1.2+ 1999 06 12 691 0.1− 0.1+
1991 10 06 675 1.1+ 0.6− 1999 05 14 704 1.8− 0.9+ 1999 06 12 691 0.1− 0.2+
1996 10 20 910 0.4+ 0.2− 1999 05 14 704 0.4+ 1.4− 1999 06 12 691 0.3+ 0.1+
1996 10 20 910 0.1− 0.2− 1999 05 14 704 0.3+ 0.7+ 1999 06 15 704 0.8+ 0.2−
1996 10 20 910 0.1− 0.2+ 1999 05 18 704 0.1+ 0.2+ 1999 06 15 704 1.6+ 0.0
1999 05 10 704 1.8− 1.7− 1999 05 18 704 0.3+ 1.3− 1999 06 15 704 0.2+ 0.2−
1999 05 10 704 1.4− 0.4+ 1999 05 18 704 (2.4+ 0.5+) 1999 06 15 704 0.5− 1.1−
1999 05 10 704 1.3− 0.1− 1999 05 18 704 0.2+ 1.9− 1999 06 15 704 0.3+ 0.4+
1999 05 10 704 1.5− 0.3+ 1999 06 06 703 0.2+ 0.7+ 1999 06 18 691 0.2+ 0.1−
1999 05 10 704 1.9− 0.8− 1999 06 06 703 0.9+ 1.1+ 1999 06 18 691 0.2+ 0.2−
1999 05 13 704 1.4+ 1.8− 1999 06 06 703 0.6+ 1.7+ 1999 06 18 691 0.0 0.1−
1999 05 13 704 1.4+ 0.2− 1999 06 06 703 0.5+ 0.5+

1999 JG52 = 1998 DS36

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 282.23255 (2000.0) P Q
n 0.18773924 ω 69.89528 +0.94414050 +0.29473742
a 3.0206426 Ω 272.73738 −0.32944076 +0.85531177
e 0.0921582 i 8.48639 +0.00821621 +0.42611222
P 5.25 H 12.8 G 0.15 U 4
Residuals in seconds of arc
1996 12 08 327 0.2− 0.4+ 1998 04 18 704 (3.9− 0.3−) 1999 05 19 704 1.9+ 0.2+
1996 12 08 327 0.4− 0.3+ 1999 05 10 704 0.5+ 0.2+ 1999 05 19 704 0.5+ 1.0+
1996 12 08 327 0.6+ 0.3− 1999 05 10 704 1.0+ 0.2− 1999 05 19 704 0.9+ 0.2+

1996 12 29 327 0.2− 0.9+ 1999 05 10 704 1.6+ 0.4+ 1999 06 09 704 0.1− 0.2+
1996 12 29 327 0.9+ 1.3+ 1999 05 10 704 1.7− 0.6+ 1999 06 09 704 0.2+ 0.7+
1996 12 29 327 0.0 1.0+ 1999 05 13 704 1.0+ 0.8+ 1999 06 09 704 0.7− 0.7−
1998 02 24 566 0.4− 0.7+ 1999 05 13 704 0.7+ 0.6− 1999 06 09 704 0.8− 0.3−
1998 02 24 566 0.2− 0.3+ 1999 05 13 704 0.2+ 0.8+ 1999 06 12 699 0.8+ 0.3+
1998 02 24 566 0.2− 0.6+ 1999 05 13 704 0.1− 0.9+ 1999 06 12 699 0.6+ 0.7+
1998 03 24 566 0.7+ 0.9− 1999 05 13 704 0.2+ 1.0− 1999 06 12 699 0.8+ 0.4+
1998 03 24 566 0.5+ 0.8− 1999 05 18 704 1.9− 1.6− 1999 06 15 704 0.6− 0.6−
1998 03 24 566 0.7+ 1.3− 1999 05 18 704 0.7− 0.8+ 1999 06 15 704 0.3− 0.2+
1998 04 18 704 0.0 1.1− 1999 05 18 704 0.9− 0.3+ 1999 06 15 704 0.1− 0.0
1998 04 18 704 0.7− 0.8− 1999 05 18 704 0.9− 0.2− 1999 06 15 704 0.4− 0.6+
1998 04 18 704 1.7− 1.1+ 1999 05 18 704 0.3− 0.0 1999 06 15 704 0.7− 0.1−

1999 JM52 = 1982 VJ12 = 1982 YO2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 281.27938 (2000.0) P Q
n 0.21279083 ω 102.80249 +0.98143481 +0.14201795
a 2.7786517 Ω 249.14744 −0.17894385 +0.91990806
e 0.1639723 i 7.92870 +0.06902763 +0.36551343
P 4.63 H 13.1 G 0.15 U 4
Residuals in seconds of arc
1982 11 13 095 0.8+ 1.2− 1999 05 18 704 0.2+ 0.4− 1999 06 09 704 0.1+ 0.2+
1982 12 22 095 0.9− 0.3+ 1999 05 18 704 0.5− 0.7+ 1999 06 09 704 0.3+ 0.3−
1999 05 09 699 0.4+ 0.4+ 1999 05 18 704 0.3+ 0.1+ 1999 06 09 704 0.5+ 0.7−
1999 05 09 699 0.1+ 0.4+ 1999 05 18 704 0.0 0.0 1999 06 09 704 1.0− 0.9−
1999 05 09 699 0.3+ 0.6+ 1999 05 18 699 0.5− 0.1+ 1999 06 15 704 0.1+ 0.5−
1999 05 10 704 0.5+ 0.3+ 1999 05 18 704 0.5− 0.2+ 1999 06 15 704 0.1+ 0.5−
1999 05 10 704 (2.8+ 0.5+) 1999 05 18 699 0.2− 0.1+ 1999 06 15 704 0.1− 0.6−
1999 05 10 704 (2.7+ 0.2−) 1999 05 18 699 0.2− 0.2+ 1999 06 15 704 0.1+ 0.1−
1999 05 10 704 0.5− 0.1+ 1999 05 19 704 0.1+ 1.0− 1999 06 15 704 0.4− 0.2+
1999 05 13 704 0.6− 0.3− 1999 05 19 704 0.2+ 0.1− 1999 07 05 699 0.4− 1.0+
1999 05 13 704 0.5+ 0.6+ 1999 05 19 704 0.5+ 1.0+ 1999 07 05 699 0.0 0.3+
1999 05 13 704 0.1− 0.7− 1999 05 19 704 0.2− 0.4+ 1999 07 05 699 0.5+ 0.2−
1999 05 13 704 0.1− 0.4+ 1999 05 19 704 0.2+ 0.4+
1999 05 13 704 0.5− 1.7− 1999 06 09 704 0.7+ 0.5−

1999 JT54 = 1981 XK1 = 1984 LN
Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 286.32489 (2000.0) P Q
n 0.19917380 ω 347.79767 +0.92571818 +0.37818271
a 2.9038973 Ω 349.97705 −0.34461158 +0.83810144
e 0.0617748 i 1.60211 −0.15584833 +0.39314604
P 4.95 H 14.2 G 0.15 U 1
Residuals in seconds of arc
1981 12 04 511 1.3+ 0.0 1998 02 25 566 0.7+ 0.4+ 1999 05 13 704 1.0+ 0.9+
1981 12 04 511 1.2− 1.0− 1998 03 22 704 0.0 1.1+ 1999 06 09 704 0.8− 1.2+
1984 06 01 691 0.5+ 0.3+ 1998 03 22 704 0.0 0.2+ 1999 06 09 704 0.1− 1.0+
1984 06 01 691 0.3+ 0.2+ 1998 03 22 704 1.8− 1.1− 1999 06 09 704 0.6− 0.3+
1990 09 24 413 1.7− 0.1+ 1998 03 22 704 0.1− 0.9− 1999 06 09 704 0.6− 1.8−
1990 09 24 413 0.7+ 0.2+ 1998 03 22 704 1.1− 0.6+ 1999 06 15 704 0.3− 0.2−
1996 12 28 327 0.4+ 0.4+ 1999 05 10 704 1.3+ 1.6− 1999 06 15 704 0.7− 0.1−
1996 12 28 327 0.7+ 0.2+ 1999 05 10 704 (0.9+ 2.5−) 1999 06 15 704 0.3− 0.2−
1996 12 28 327 0.1− 0.0 1999 05 10 704 0.6+ 0.4+ 1999 06 15 704 0.3− 0.2+
1998 02 25 566 0.5+ 0.3+ 1999 05 13 704 1.8+ 0.3− 1999 06 15 704 0.8− 0.2−
1998 02 25 566 0.8+ 0.3+ 1999 05 13 704 0.1+ 0.7−

1999 JQ56 = 1978 VV1 = 1987 VW1

Id. A. Gnädig
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 118.64110 (2000.0) P Q
n 0.21375235 ω 224.57474 −0.57849955 −0.80379419
a 2.7703127 Ω 261.25434 +0.78208724 −0.49827095
e 0.1017651 i 8.07030 +0.23168475 −0.32502455
P 4.61 H 13.6 G 0.15 U 1
Residuals in seconds of arc
1954 07 28 675 (3.9+ 0.9−) 1999 05 10 704 0.0 1.5− 1999 06 09 704 0.7+ 0.3−
1976 05 27 413 0.9− 0.8− 1999 05 10 704 0.2+ 0.4− 1999 06 09 704 1.4+ 0.7+
1976 05 27 413 0.3+ 0.0 1999 05 10 704 0.2+ 0.6+ 1999 06 09 704 0.9− 2.0−
1976 05 30 413 0.0 0.0 1999 05 10 704 (0.0 2.7−) 1999 06 09 704 0.2+ 0.4−
1978 11 01 010 0.8+ 0.3+ 1999 05 13 704 0.2− 0.4+ 1999 06 12 699 0.8− 0.2+
1987 11 15 327 0.3− 1.1− 1999 05 13 704 0.3− 0.6+ 1999 06 12 699 0.0 1.1+
1987 11 15 327 0.4+ 1.5− 1999 05 13 704 (2.1+ 0.5+) 1999 06 12 699 0.4+ 0.4+
1998 01 25 566 0.3− 0.2− 1999 05 18 704 0.5+ 0.1+ 1999 06 15 704 0.5− 0.5−
1998 01 25 566 0.2− 0.2− 1999 05 18 704 0.6− 1.0+ 1999 06 15 704 0.1− 0.1−
1998 01 25 566 0.0 0.3− 1999 05 18 704 0.1− 0.6+ 1999 06 15 704 0.8− 0.1+
1999 05 07 699 0.5+ 1.1− 1999 05 18 704 1.1+ 0.8− 1999 06 15 704 0.1− 0.6+
1999 05 07 699 0.1+ 0.9− 1999 05 18 704 (3.4− 0.6−) 1999 06 15 704 0.3− 0.7+
1999 05 07 699 0.2+ 0.5− 1999 06 09 704 0.2− 0.1−

1999 JK57 = 1992 LF3

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 354.01720 (2000.0) P Q
n 0.28051036 ω 179.46968 +0.12526436 +0.98883382
a 2.3111960 Ω 97.72458 −0.91055509 +0.14689316
e 0.1346013 i 4.67273 −0.39395212 −0.02510123
P 3.51 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1978 07 30 413 0.1− 0.0 1999 04 19 699 0.5+ 0.2− 1999 05 18 704 0.2− 0.4+
1978 07 30 413 0.7− 0.8− 1999 04 19 699 0.8+ 0.1− 1999 05 18 704 1.8− 0.0
1989 10 28 413 1.0− 1.8+ 1999 05 10 704 0.4− 0.9− 1999 05 18 704 (2.2− 0.5−)
1989 10 28 413 0.1+ 0.1− 1999 05 10 704 0.6− 0.1+ 1999 05 19 704 0.1− 0.2+
1992 06 05 413 0.4+ 0.6+ 1999 05 10 704 0.4− 1.1− 1999 05 19 704 0.0 1.2+
1992 06 05 413 0.4− 0.7+ 1999 05 10 704 0.2+ 1.3+ 1999 05 19 704 0.4+ 0.1−
1992 06 09 809 (2.2+ 0.2−) 1999 05 10 704 0.3+ 1.4+ 1999 05 19 704 0.7− 1.3+
1992 06 09 809 1.8+ 0.5+ 1999 05 13 704 0.7− 0.1− 1999 06 09 704 0.2+ 0.7−
1992 06 09 809 0.4+ 0.7+ 1999 05 13 704 1.9− 0.1− 1999 06 09 704 0.1+ 0.8−
1993 11 20 691 0.1− 0.7+ 1999 05 13 704 0.1+ 0.2+ 1999 06 09 704 0.3+ 1.1−
1993 11 20 691 0.1− 0.3+ 1999 05 13 704 0.5− 0.1− 1999 06 09 704 0.3+ 0.3−
1993 11 20 691 0.1+ 0.1+ 1999 05 13 704 0.2+ 0.0 1999 06 09 704 0.1− 0.8−
1998 01 02 704 0.3+ 0.6+ 1999 05 14 704 1.7+ 0.2+ 1999 06 15 704 0.3+ 0.9−
1998 01 02 704 0.5+ 0.3+ 1999 05 14 704 0.3− 1.8+ 1999 06 15 704 0.3+ 0.0
1998 01 02 704 0.8− 0.5+ 1999 05 14 704 0.4− 1.6+ 1999 06 15 704 0.1+ 0.5−
1998 01 02 704 0.3+ 0.8− 1999 05 14 704 0.5− 0.4+ 1999 06 15 704 0.4+ 0.9−
1998 01 02 704 0.2− 0.0 1999 05 18 704 0.2+ 0.1− 1999 06 15 704 0.8+ 1.2−
1999 04 19 699 0.8+ 0.3− 1999 05 18 704 0.4− 0.3−

1999 JP59 = 1998 BY48

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 318.65775 (2000.0) P Q
n 0.23008996 ω 147.75065 +0.62735422 +0.77790989
a 2.6375717 Ω 161.02689 −0.73581915 +0.60721215
e 0.0580939 i 6.32485 −0.25494482 +0.16170843
P 4.28 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1992 11 19 691 0.2+ 0.4− 1999 05 10 704 0.9− 1.4− 1999 05 22 699 0.1+ 1.2+
1992 11 19 691 0.1− 0.1− 1999 05 12 699 1.4− 0.2+ 1999 05 22 699 0.0 0.7+
1992 11 19 691 0.1+ 0.3− 1999 05 12 699 0.2− 0.0 1999 05 22 699 0.1+ 1.0+
1994 03 04 691 0.1+ 0.1− 1999 05 12 699 0.7+ 0.6+ 1999 06 08 704 0.1− 0.2+
1994 03 04 691 0.1− 0.3+ 1999 05 13 704 0.1+ 0.5− 1999 06 08 704 0.2− 0.1+

1994 03 04 691 0.0 0.2+ 1999 05 13 704 1.6− 0.7+ 1999 06 08 704 0.5− 0.6−
1998 01 28 566 0.5− 0.2− 1999 05 13 704 0.1− 0.6− 1999 06 08 704 0.6− 1.0−
1998 01 28 566 0.4+ 0.2+ 1999 05 13 704 0.1− 1.2− 1999 06 13 691 0.1+ 0.1+
1998 01 28 566 0.0 0.4+ 1999 05 13 704 0.6− 0.1+ 1999 06 13 691 0.4+ 0.2−
1998 02 25 566 0.3− 0.5− 1999 05 18 704 0.2+ 0.3− 1999 06 14 704 0.1+ 0.2−
1998 02 25 566 0.5+ 0.2− 1999 05 18 704 0.1− 0.4− 1999 06 14 704 0.6+ 0.3−
1998 02 25 566 0.2− 0.3− 1999 05 18 704 0.4+ 0.6− 1999 06 14 704 0.7+ 0.1−
1999 05 09 699 0.7+ 0.4+ 1999 05 18 704 (0.1+ 2.1−) 1999 06 14 704 0.0 0.5−
1999 05 09 699 0.2− 0.8+ 1999 05 18 704 0.2+ 0.9− 1999 06 14 704 0.4− 0.3−
1999 05 09 699 0.4− 0.6+ 1999 05 19 704 0.5+ 1.1− 1999 06 18 691 0.2+ 0.2+
1999 05 10 704 1.2+ 0.5+ 1999 05 19 704 1.3+ 0.3+ 1999 06 18 691 0.2+ 0.2−
1999 05 10 704 0.5− 0.5− 1999 05 19 704 0.8+ 0.6+ 1999 06 18 691 0.0 0.0
1999 05 10 704 0.1− 0.3− 1999 05 19 704 0.3+ 0.1−
1999 05 10 704 0.3− 1.3+ 1999 05 19 704 0.9− 1.2+

1999 JV59 = 1988 PZ4 = 1990 BS4

Id. A. Gnädig, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.49126 (2000.0) P Q
n 0.25752013 ω 180.15687 +0.89357251 +0.44795827
a 2.4467819 Ω 153.16913 −0.41180418 +0.84397392
e 0.1940018 i 3.72864 −0.17873302 +0.29502782
P 3.83 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1988 08 09 095 0.9+ 1.3− 1999 05 10 704 1.7+ 0.3+ 1999 05 18 704 0.4− 0.2−
1988 08 09 095 0.7− 0.4+ 1999 05 10 704 (1.9+ 2.4+) 1999 05 19 704 0.4− 0.5−
1989 12 07 675 0.2− 0.4− 1999 05 10 704 1.1+ 0.0 1999 05 19 704 0.4− 1.4+
1989 12 07 675 0.5− 0.3− 1999 05 10 704 0.9+ 0.3+ 1999 05 19 704 1.4− 1.2+
1990 01 24 033 0.4+ 0.0 1999 05 13 704 0.1+ 0.4− 1999 05 19 704 0.1− 0.6+
1990 01 25 033 0.6+ 0.1− 1999 05 13 704 0.0 0.4+ 1999 05 19 704 1.6− 0.3−
1994 01 12 691 0.4− 0.0 1999 05 13 704 1.7+ 0.7+ 1999 06 14 704 0.3− 0.1+
1994 01 12 691 0.1− 0.0 1999 05 13 704 0.9+ 0.6− 1999 06 14 704 0.1− 0.0
1994 01 12 691 0.3− 0.3− 1999 05 13 704 0.2− 0.3+ 1999 06 14 704 0.1− 0.3−
1995 05 08 691 0.2− 0.3− 1999 05 18 704 0.3− 0.2− 1999 06 14 704 0.2− 0.0
1995 05 08 691 0.2− 0.4− 1999 05 18 704 0.8− 0.9− 1999 06 14 704 0.5− 0.2+
1995 05 08 691 0.1+ 0.0 1999 05 18 704 1.0− 0.7−
1999 05 10 704 1.7+ 1.8− 1999 05 18 704 0.0 0.7+

1999 JZ59 = 1978 WH10

Id. A. Gnädig, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Gnädig
M 13.54898 (2000.0) P Q
n 0.26469550 ω 110.33407 −0.29371461 +0.95572045
a 2.4023614 Ω 142.57019 −0.88778809 −0.26569253
e 0.1539802 i 1.71311 −0.35435016 −0.12651440
P 3.72 H 16.0 G 0.15 U 3
Residuals in seconds of arc
1978 11 29 675 1.3+ 0.9+ 1999 05 14 704 0.5+ 0.6+ 1999 06 09 704 0.2− 0.2−
1978 11 30 675 1.5− 0.3+ 1999 05 14 704 0.2− 1.0+ 1999 06 09 704 1.7− 1.6−
1989 11 06 675 0.8− 0.7+ 1999 05 14 704 0.2− 0.5+ 1999 06 09 704 0.9− 1.2−
1989 11 06 675 0.4+ 0.8+ 1999 05 14 704 0.2+ 0.3+ 1999 06 09 704 0.9− 0.8−
1999 05 10 704 0.7+ 1.1− 1999 05 18 704 0.1+ 0.2+ 1999 06 12 703 0.2+ 0.1+
1999 05 10 704 1.1− 0.7− 1999 05 18 704 0.2+ 1.0− 1999 06 12 703 0.7+ 0.5+
1999 05 10 704 0.5+ 0.3− 1999 05 18 704 0.2+ 0.0 1999 06 12 703 0.4+ 0.2+
1999 05 10 704 0.3− 0.7+ 1999 05 18 704 0.1+ 0.8− 1999 06 12 703 0.1+ 0.0
1999 05 13 704 0.3− 0.2− 1999 05 18 704 0.1− 1.2− 1999 06 15 704 0.2− 0.2+
1999 05 13 704 0.6− 0.5+ 1999 05 19 704 1.2− 0.3+ 1999 06 15 704 0.3+ 0.6+
1999 05 13 704 0.3+ 1.2+ 1999 05 19 704 1.8+ 0.2+ 1999 06 15 704 0.3− 0.7+
1999 05 13 704 0.3+ 0.3+ 1999 05 19 704 0.4+ 0.4− 1999 06 15 704 0.2− 0.7+
1999 05 13 704 1.0+ 1.7+ 1999 05 19 704 0.3+ 0.2+ 1999 06 15 704 0.1− 0.8+
1999 05 14 704 0.1+ 0.8+ 1999 06 09 704 0.4+ 0.4−
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1999 JT60 = 1987 ER = 1991 HV1 = 1997 XQ12

Id. G. V. Williams (MPC 35012), A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 67.89527 (2000.0) P Q
n 0.25469905 ω 19.67164 −0.99930598 −0.03167175
a 2.4648160 Ω 158.48508 +0.02276332 −0.93588345
e 0.1779801 i 3.06474 +0.02948545 −0.35088327
P 3.87 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1987 03 03 688 1.2+ 1.0− 1999 02 20 704 (1.8− 2.1−) 1999 05 18 704 0.1− 0.4−
1987 03 03 688 0.9+ 1.8+ 1999 02 20 704 0.3+ 1.8− 1999 05 18 704 1.8+ 0.3−
1991 04 19 809 0.1− 0.3+ 1999 02 20 704 0.9− 0.5− 1999 05 18 704 0.1+ 1.2+
1991 04 19 809 0.5− 0.2− 1999 02 20 704 (3.7− 0.1+) 1999 06 09 704 0.0 0.9+
1991 04 19 809 1.9− 0.2+ 1999 05 10 704 0.6+ 0.2− 1999 06 09 704 0.0 0.3−
1993 11 20 691 0.0 0.0 1999 05 10 704 0.4− 0.5− 1999 06 09 704 0.0 0.8+
1993 11 20 691 0.2− 0.2− 1999 05 10 704 0.3+ 1.0− 1999 06 09 704 0.7− 0.1−
1993 11 20 691 0.6− 0.1+ 1999 05 10 704 0.1− 0.4− 1999 06 09 704 0.1+ 0.4−
1997 12 04 704 0.1+ 0.1− 1999 05 10 704 0.6+ 0.6− 1999 06 11 703 1.3+ 0.4+
1997 12 04 704 0.7+ 2.0+ 1999 05 13 704 0.0 0.5− 1999 06 11 703 0.6− 0.8−
1997 12 04 704 0.2− 0.1− 1999 05 13 704 0.3− 0.4+ 1999 06 11 703 0.4− 0.3+
1997 12 04 704 (2.4− 0.5+) 1999 05 13 704 1.0+ 0.4+ 1999 06 11 703 0.7− 0.2+
1997 12 04 704 1.0− 0.7+ 1999 05 13 704 0.2− 0.7− 1999 06 11 703 0.6− 0.2+
1997 12 05 704 (2.2+ 0.6−) 1999 05 13 704 0.6+ 0.5+ 1999 06 11 703 0.9− 0.6+
1997 12 05 704 1.4+ 0.9− 1999 05 14 704 0.1+ 1.5+ 1999 06 11 703 0.5− 0.1−
1997 12 05 704 0.3− 0.3− 1999 05 14 704 0.2− 0.7− 1999 06 11 703 0.3− 0.4+
1997 12 05 704 (1.2+ 2.1+) 1999 05 14 704 0.3− 0.0 1999 06 15 704 0.7− 0.7+
1997 12 05 704 1.6+ 0.5+ 1999 05 14 704 0.7+ 0.3+ 1999 06 15 704 0.1+ 0.8+
1997 12 30 566 0.8− 0.4− 1999 05 14 704 0.3+ 0.2+ 1999 06 15 704 0.4− 0.1−
1997 12 30 566 0.6− 0.8− 1999 05 18 704 0.1+ 0.2+ 1999 06 15 704 0.4− 0.5−
1997 12 30 566 0.7− 0.1− 1999 05 18 704 1.0+ 0.2− 1999 06 15 704 0.8+ 0.2+

1999 JB63 = 1989 VA3

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 55.87004 (2000.0) P Q
n 0.25982743 ω 129.95442 −0.92599414 +0.30919183
a 2.4322752 Ω 69.04465 −0.37628876 −0.80249224
e 0.1484450 i 13.41422 +0.03068582 −0.51030052
P 3.79 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1989 11 03 809 1.4+ 0.3− 1999 05 10 704 0.2− 0.0 1999 05 19 704 0.3+ 0.4+
1989 11 03 809 0.7− 0.5− 1999 05 10 704 0.0 1.9− 1999 05 19 704 (0.1+ 2.1+)
1989 11 03 809 0.0 0.9− 1999 05 10 704 0.1− 1.7− 1999 05 19 704 1.3− 0.1+
1996 09 08 413 1.3+ 0.6+ 1999 05 10 704 0.0 0.5− 1999 05 19 704 0.0 0.6+
1996 09 08 413 0.1− 0.8− 1999 05 13 704 0.4− 0.6− 1999 06 09 704 0.3+ 0.1+
1997 12 04 704 0.2− 0.4+ 1999 05 13 704 1.2− 0.1− 1999 06 09 704 0.1+ 1.6+
1997 12 04 704 (0.2− 3.3−) 1999 05 13 704 0.3− 0.3− 1999 06 09 704 (0.1+ 3.4+)
1997 12 04 704 0.1− 1.2− 1999 05 13 704 1.0− 0.3− 1999 06 09 704 0.2− 0.4+
1997 12 04 704 0.2+ 0.1+ 1999 05 13 704 1.8− 1.4− 1999 06 09 704 0.2+ 1.4+
1999 03 24 704 0.7+ 0.8− 1999 05 18 704 0.1+ 0.2− 1999 06 15 704 0.5+ 0.3−
1999 03 24 704 1.0+ 0.3− 1999 05 18 704 0.1+ 0.3+ 1999 06 15 704 0.4+ 0.1−
1999 03 24 704 (1.6+ 2.2−) 1999 05 18 704 0.6− 0.2+ 1999 06 15 704 0.5+ 0.3+
1999 03 24 704 0.0 0.5+ 1999 05 18 704 0.2+ 0.7+ 1999 06 15 704 0.4+ 0.1+
1999 03 24 704 1.7+ 1.4− 1999 05 19 704 0.1− 0.5+ 1999 06 15 704 0.8+ 0.0

1999 JL63 = 1995 BK12 = 1999 LY18

Id. A. Doppler

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 30.57229 (2000.0) P Q
n 0.28275115 ω 121.13276 −0.59512470 +0.80257946
a 2.2989691 Ω 112.28984 −0.75163193 −0.53776800
e 0.2041722 i 2.54858 −0.28438710 −0.25820881
P 3.49 H 16.3 G 0.15 U 5
Residuals in seconds of arc
1995 01 31 691 0.2− 0.3− 1999 05 13 704 0.1+ 1.1+ 1999 05 19 704 (1.3− 2.1+)
1995 01 31 691 0.4− 0.1− 1999 05 13 704 0.1− 0.4− 1999 06 09 704 (2.3+ 2.1−)
1995 02 05 691 0.0 0.4+ 1999 05 13 704 1.4+ 0.2+ 1999 06 09 704 0.5+ 0.5−
1995 02 05 691 0.3+ 0.0 1999 05 18 704 0.5− 0.7− 1999 06 09 704 1.0− 0.6−
1995 02 05 691 0.3+ 0.3− 1999 05 18 704 0.1− 1.0− 1999 06 09 704 0.3+ 1.1−
1999 05 10 704 1.6− 0.8+ 1999 05 18 704 0.4+ 1.3− 1999 06 09 704 0.5+ 1.3−
1999 05 10 704 0.1− 0.4+ 1999 05 18 704 0.3+ 0.5− 1999 06 15 704 0.3− 0.4+
1999 05 10 704 1.6+ 0.3+ 1999 05 18 704 (2.9− 2.0−) 1999 06 15 704 0.3+ 0.5+
1999 05 10 704 1.2− 0.1− 1999 05 19 704 0.4− 1.2− 1999 06 15 704 0.0 0.4+
1999 05 10 704 0.2− 0.3− 1999 05 19 704 0.7+ 0.6+ 1999 06 15 704 0.3− 0.6+
1999 05 13 704 0.1+ 1.2+ 1999 05 19 704 1.5+ 1.8− 1999 06 15 704 0.4− 0.7+
1999 05 13 704 0.1+ 1.7+ 1999 05 19 704 1.6− 2.0+

1999 JX63 = 1998 CV2 = 1999 LC12

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 316.14015 (2000.0) P Q
n 0.21220876 ω 149.90475 +0.70875148 +0.70487334
a 2.7837305 Ω 165.16290 −0.66755692 +0.68328235
e 0.0565467 i 6.43993 −0.22812081 +0.19046996
P 4.64 H 13.6 G 0.15 U 5
Residuals in seconds of arc
1998 02 06 809 0.7+ 0.2− 1999 05 13 704 0.5− 0.1+ 1999 06 09 704 0.0 0.5+
1998 02 06 809 0.4+ 1.4+ 1999 05 13 704 1.2− 1.4+ 1999 06 09 704 0.5+ 0.2−
1998 02 06 809 1.4+ 0.4− 1999 05 13 704 0.8− 0.1− 1999 06 09 704 0.2+ 0.7−
1998 02 07 809 0.5− 0.4+ 1999 05 13 704 0.1− 0.1+ 1999 06 09 704 0.3− 0.5+
1998 02 07 809 1.2− 0.3− 1999 05 18 704 1.2+ 1.2− 1999 06 14 704 0.4+ 0.1+
1998 02 07 809 0.7− 0.9− 1999 05 18 704 (2.7− 1.0+) 1999 06 14 704 0.4− 0.1−
1999 05 10 704 (2.4+ 0.9+) 1999 05 18 704 0.7− 1.5+ 1999 06 14 704 0.0 0.1−
1999 05 10 704 0.7+ 1.2− 1999 05 18 704 (2.0+ 0.6+) 1999 06 14 704 0.4− 0.1+
1999 05 10 704 0.1+ 0.8+ 1999 05 18 704 (0.8− 2.6+) 1999 06 14 704 0.1− 0.0
1999 05 10 704 1.0+ 1.3− 1999 06 09 704 0.3+ 0.3−

1999 JJ64 = 1999 LP19 = 1964 VM = 1975 VO8 = 1980 TR15

= 1982 DU6 = 1998 FZ84

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 124.36683 (2000.0) P Q
n 0.18544962 ω 56.73271 −0.56313950 −0.81526186
a 3.0454543 Ω 68.11471 +0.70153149 −0.55798040
e 0.1659708 i 8.36466 +0.43672357 −0.15493858
P 5.31 H 12.8 G 0.15 U 2
Residuals in seconds of arc
1964 11 04 760(39.2− 43.0−)X 1998 03 25 704 0.7− 0.3+ 1999 06 09 704 0.1+ 0.7+
1975 11 07 095 0.3− 0.3− 1998 03 25 704 0.4+ 0.4+ 1999 06 09 704 0.7− 0.6+
1980 10 13 095 0.2+ 0.3+ 1999 05 10 704 0.7+ 0.1− 1999 06 09 704 0.8− 1.2−
1982 02 23 327 1.8− 0.3− 1999 05 10 704 (0.4+ 2.3−) 1999 06 09 704 (0.1+ 2.3−)
1982 02 24 327 2.2+ 0.6+ 1999 05 10 704 0.0 0.2− 1999 06 15 704 0.3− 0.1+
1982 02 26 327 1.0+ 0.8− 1999 05 10 704 (2.5− 2.7−) 1999 06 15 704 1.0− 0.7+
1982 02 28 327 1.2− 0.4+ 1999 05 13 704 0.2− 0.1+ 1999 06 15 704 0.4− 0.7+
1998 03 24 704 0.7+ 0.8− 1999 05 13 704 1.0+ 1.1+ 1999 06 15 704 0.0 0.6+
1998 03 24 704 0.1− 0.2+ 1999 05 13 704 0.9− 0.0 1999 06 15 704 1.1− 1.0+
1998 03 24 704 0.6+ 0.0 1999 05 13 704 0.2+ 0.2+ 1999 06 22 703 1.0+ 0.9−
1998 03 24 704 0.4− 0.3+ 1999 05 19 704 0.9+ 1.4− 1999 06 22 703 0.4+ 0.7−
1998 03 25 704 0.1+ 0.5+ 1999 05 19 704 0.9− 0.6− 1999 06 22 703 2.0+ 0.1−
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1998 03 25 704 0.5− 0.5− 1999 05 19 704 0.9+ 0.2+ 1999 06 22 703 0.9+ 0.4+
1998 03 25 704 0.0 0.2− 1999 05 19 704 1.7− 1.1−

1999 JC65 = 1990 DM4 = 1996 SQ3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 314.62248 (2000.0) P Q
n 0.23343845 ω 91.34520 +0.25309007 +0.96743615
a 2.6122884 Ω 193.31688 −0.89365538 +0.23237301
e 0.0427265 i 0.88723 −0.37057452 +0.10034982
P 4.22 H 13.9 G 0.15 U 1
Residuals in seconds of arc
1990 02 28 809 0.6− 0.3− 1996 09 21 691 0.6+ 0.2+ 1999 05 12 704 0.1− 1.2−
1990 02 28 809 0.2− 0.5− 1998 01 02 704 0.1− 0.7+ 1999 05 12 704 1.2+ 0.5−
1990 02 28 809 0.3+ 1.0− 1998 01 02 704 0.1+ 0.2+ 1999 05 12 704 0.4− 0.1+
1990 03 01 809 0.1+ 1.1+ 1998 01 02 704 0.1+ 0.2+ 1999 05 12 704 0.9− 0.1−
1990 03 01 809 0.2+ 1.0+ 1998 01 02 704 0.1+ 0.2− 1999 05 12 704 0.6+ 0.1−
1990 03 01 809 0.2+ 1.0+ 1998 01 02 704 0.4+ 0.6+ 1999 05 13 704 1.0− 0.7−
1990 03 02 809 0.2− 1.5− 1999 04 09 699 1.5+ 0.5+ 1999 05 13 704 1.0− 0.0
1990 03 02 809 0.2− 1.3− 1999 04 09 699 0.7+ 1.0+ 1999 05 13 704 0.6− 0.0
1990 03 02 809 0.1+ 1.0− 1999 04 09 699 1.3+ 1.1+ 1999 05 13 704 0.9+ 0.7−
1994 01 10 691 0.2+ 0.2+ 1999 04 15 704 0.3+ 0.2+ 1999 05 13 704 0.0 1.2−
1994 01 10 691 0.4− 0.2+ 1999 04 15 704 0.2− 0.3+ 1999 05 17 699 0.3+ 1.2+
1994 01 10 691 0.4− 0.1+ 1999 04 15 704 0.0 0.1− 1999 05 17 703 1.2− 0.0
1996 09 20 691 0.6− 0.0 1999 04 15 704 0.0 0.1− 1999 05 17 699 0.4+ 0.3+
1996 09 20 691 0.2− 0.0 1999 04 15 704 0.4− 0.0 1999 05 17 703 0.1+ 0.4+
1996 09 20 691 0.3− 0.0 1999 04 22 691 0.6+ 0.2+ 1999 05 17 699 0.5+ 0.4+
1996 09 21 691 0.2+ 0.1− 1999 04 22 691 0.0 0.2+ 1999 05 17 703 1.2− 0.3+
1996 09 21 691 0.2+ 0.0 1999 04 22 691 0.0 0.4+ 1999 05 17 703 1.2− 0.4−

1999 JG65 = 1996 VO21

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.98977 (2000.0) P Q
n 0.22560008 ω 233.98231 +0.36124663 +0.92932316
a 2.6724518 Ω 57.36782 −0.82361774 +0.35648923
e 0.2134241 i 5.21504 −0.43721242 +0.09630103
P 4.37 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1996 11 08 691 0.2− 0.2− 1999 04 12 704 0.9+ 1.0+ 1999 05 12 704 0.2− 0.5−
1996 11 08 691 0.1− 0.3+ 1999 04 12 704 0.9− 1.4+ 1999 05 12 704 0.4− 0.4+
1996 11 08 691 0.1− 0.2+ 1999 04 12 704 1.3− 0.8+ 1999 05 12 704 (2.5+ 0.5−)
1996 11 09 691 0.1+ 0.0 1999 04 16 704 1.6+ 0.6+ 1999 05 12 704 0.7− 0.0
1996 11 09 691 0.1− 0.3+ 1999 04 16 704 0.2− 0.7+ 1999 05 13 704 0.2+ 0.6+
1996 11 09 691 0.0 0.3+ 1999 04 16 704 1.0+ 0.8+ 1999 05 13 704 0.3− 1.8−
1998 02 03 327 0.1− 0.5− 1999 05 08 703 0.1+ 0.4− 1999 05 13 704 0.0 1.1−
1998 02 03 327 0.1− 0.3− 1999 05 08 703 0.6+ 0.2− 1999 05 13 704 0.2+ 0.4+
1998 02 03 327 0.2+ 0.2− 1999 05 08 703 0.5− 0.1−
1999 04 12 704 0.4− 0.1− 1999 05 08 703 0.7+ 1.7−

1999 JK65 = 1978 WK17

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 97.46973 (2000.0) P Q
n 0.25598022 ω 56.37234 −0.38903273 −0.90614399
a 2.4565849 Ω 57.38029 +0.76640934 −0.41833977
e 0.2067145 i 11.36680 +0.51114602 −0.06240910
P 3.85 H 15.0 G 0.15 U 5
Residuals in seconds of arc
1978 11 30 675 0.7− 0.1+ 1999 04 16 704 1.6+ 0.4− 1999 05 08 703 0.9+ 0.2+
1978 12 01 675 0.8+ 0.2− 1999 04 16 704 0.8− 1.2+ 1999 05 12 704 0.9− 1.5−
1999 04 12 704 0.3− 0.1+ 1999 04 16 704 0.9+ 1.4− 1999 05 12 704 0.3+ 0.8+
1999 04 12 704 0.8+ 0.5+ 1999 04 16 704 1.9+ 0.4+ 1999 05 12 704 1.9− 0.5+
1999 04 12 704 0.7− 0.3− 1999 05 08 703 0.3+ 0.1+ 1999 05 13 704 0.2− 1.2−

1999 04 12 704 1.5− 0.9− 1999 05 08 703 0.6+ 1.2+ 1999 05 13 704 0.9− 1.1−
1999 04 16 704 0.4− 0.5+ 1999 05 08 703 0.5+ 0.4+ 1999 05 13 704 0.6− 0.7+

1999 JN65 = 1992 GT = 1992 GY
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 102.13964 (2000.0) P Q
n 0.28367671 ω 353.27297 −0.61560575 −0.78742032
a 2.2939658 Ω 134.71699 +0.72508221 −0.58166674
e 0.0867547 i 2.54909 +0.30868325 −0.20404176
P 3.47 H 15.2 G 0.15 U 3
Residuals in seconds of arc
1992 04 05 372 (5.7− 0.6−) 1999 04 10 699 (4.0+ 0.1+) 1999 05 08 703 0.0 0.7+
1992 04 05 372 (5.1− 0.3−) 1999 04 10 699 1.0+ 0.8− 1999 05 08 703 0.4− 0.1+
1992 04 10 372 (4.6+ 1.9−) 1999 04 10 699 0.6+ 0.4+ 1999 05 08 703 0.3+ 0.6+
1992 04 10 372 0.3− 0.4− 1999 04 12 704 0.2+ 0.1+ 1999 05 12 704 1.3− 0.9−
1992 04 26 691 0.0 0.6− 1999 04 12 704 0.5+ 0.4+ 1999 05 12 704 1.0+ 1.7+
1992 04 26 691 0.4− 0.9− 1999 04 12 704 0.8− 1.1− 1999 05 12 704 0.2+ 0.2−
1997 10 30 566 0.3− 0.6+ 1999 04 12 704 0.5+ 0.0 1999 05 12 704 0.9− 0.9−
1997 10 30 566 0.0 0.8+ 1999 04 12 704 0.4− 1.2− 1999 05 12 704 1.4+ 0.4+
1997 10 30 566 0.2− 0.8+ 1999 04 16 704 0.1− 1.1+ 1999 05 13 704 0.9+ 0.8+
1997 11 03 704 1.5− 0.8− 1999 04 16 704 0.7+ 1.0+ 1999 05 13 704 0.0 0.3−
1997 11 03 704 0.1− 0.1+ 1999 04 16 704 0.1− 1.0+ 1999 05 13 704 1.0− 0.3+
1997 11 03 704 1.6+ 0.2− 1999 04 16 704 1.6+ 0.6+ 1999 05 13 704 1.7− 0.3+
1997 11 03 704 (1.0− 2.6−) 1999 05 08 703 0.0 1.1+ 1999 05 13 704 1.3− 1.5−

1999 JQ65 = 1997 XL13

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 148.15038 (2000.0) P Q
n 0.28503137 ω 17.89559 +0.13600066 −0.98799948
a 2.2866916 Ω 64.34085 +0.89874044 +0.09194169
e 0.1053536 i 4.65916 +0.41685661 +0.12411188
P 3.46 H 14.9 G 0.15 U 4
Residuals in seconds of arc
1997 10 29 704 (2.8+ 1.7−) 1997 12 02 428 0.5− 0.5− 1999 05 08 703 1.1+ 0.5+
1997 10 29 704 1.2+ 0.6− 1997 12 02 428 0.1− 0.7+ 1999 05 08 703 1.0+ 0.4+
1997 10 29 704 1.4+ 0.9− 1999 04 12 704 1.0− 0.2+ 1999 05 08 703 1.9+ 0.3+
1997 10 29 704 1.6+ 0.1+ 1999 04 12 704 0.0 1.3− 1999 05 12 704 0.7+ 0.9+
1997 10 29 704 1.0+ 0.3+ 1999 04 12 704 0.8− 1.0− 1999 05 12 704 0.5− 0.5+
1997 11 03 704 0.7− 0.5− 1999 04 12 704 0.7+ 0.2+ 1999 05 12 704 0.4− 0.6+
1997 11 03 704 1.0− 0.2+ 1999 04 12 704 0.4− 0.7− 1999 05 12 704 0.8− 1.4−
1997 11 03 704 1.0− 0.3+ 1999 04 16 704 0.5− 1.1+ 1999 05 12 704 0.2− 1.4−
1997 11 03 704 0.1− 0.2− 1999 04 16 704 0.0 0.3+ 1999 05 13 704 0.9− 0.8+
1997 11 03 704 1.2− 0.9+ 1999 04 16 704 (2.1+ 2.2+) 1999 05 13 704 0.4− 0.4+
1997 12 01 428 1.0− 0.2− 1999 04 16 704 (0.5− 3.7+) 1999 05 13 704 1.2− 0.7+
1997 12 01 428 0.2+ 0.2+ 1999 05 08 703 (3.7+ 1.5+) 1999 05 13 704 1.6+ 1.2−

1999 JR65 = 1977 ER7 = 1997 WN51

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 52.02734 (2000.0) P Q
n 0.27120605 ω 345.49118 −0.99706917 +0.07032611
a 2.3637587 Ω 198.62073 −0.05735812 −0.94769458
e 0.0630604 i 5.41309 −0.05062728 −0.31133457
P 3.63 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1977 03 12 381 1.4+ 0.1+ 1997 12 04 704 (0.1− 3.5+) 1999 04 12 704 0.4+ 0.4−
1977 03 12 381 0.0 0.5+ 1997 12 04 704 (4.6− 1.1+) 1999 04 12 704 0.2+ 0.4+
1977 03 14 381 0.4+ 0.2+ 1997 12 05 704 0.4− 1.7− 1999 04 16 704 0.8− 1.3+
1977 03 14 381 0.6+ 0.0 1997 12 05 704 0.4− 0.2+ 1999 04 16 704 1.0− 2.0+
1977 03 15 381 1.2− 0.5+ 1997 12 05 704 0.5− 0.3+ 1999 04 16 704 0.9− 1.2+
1977 03 15 381 1.4− 1.8− 1997 12 05 704 0.1+ 0.2− 1999 04 16 704 0.6+ 0.8+
1993 10 22 809 (1.6+ 3.3−) 1997 12 05 704 0.6+ 0.0 1999 05 12 704 0.3− 0.4−
1993 10 22 809 0.6+ 1.2− 1999 03 25 704 (1.3+ 2.5−) 1999 05 12 704 0.0 1.8−
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1993 10 22 809 (0.4− 3.1−) 1999 03 25 704 0.7− 0.1+ 1999 05 12 704 0.6+ 1.8−
1997 11 29 704 0.3− 0.9− 1999 03 25 704 0.7+ 0.0 1999 05 12 704 0.1− 0.6+
1997 11 29 704 1.6+ 0.7− 1999 03 25 704 0.4+ 0.6+ 1999 05 13 704 0.7− 1.4−
1997 11 29 704 0.7− 0.4− 1999 03 25 704 (0.5− 2.8+) 1999 05 13 704 0.3− 0.6−
1997 11 29 704 0.4+ 0.3+ 1999 04 12 704 0.1− 0.7− 1999 05 13 704 0.8+ 1.1+
1997 12 04 704 0.4− 0.9+ 1999 04 12 704 0.8+ 0.8− 1999 05 13 704 0.5− 1.0−
1997 12 04 704 0.1− 0.5+ 1999 04 12 704 1.7+ 0.0 1999 05 13 704 1.7− 1.8−

1999 JZ65 = 1995 EE7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 336.85421 (2000.0) P Q
n 0.26582828 ω 141.13998 +0.28158948 +0.95938572
a 2.3955317 Ω 145.20571 −0.88759233 +0.26713694
e 0.2204548 i 1.69951 −0.36453698 +0.09064712
P 3.71 H 15.9 G 0.15 U 3
Residuals in seconds of arc
1995 03 02 691 0.3− 0.3+ 1999 04 12 704 0.3+ 0.8+ 1999 05 12 704 1.1+ 0.9−
1995 03 02 691 0.0 0.1+ 1999 04 12 704 1.1+ 0.3− 1999 05 12 704 0.9+ 0.3−
1995 03 02 691 0.2− 0.1+ 1999 04 12 704 0.6− 1.5− 1999 05 12 704 0.9+ 0.5−
1995 03 08 691 0.2+ 0.2+ 1999 04 12 704 1.4+ 0.5− 1999 05 12 704 0.8− 0.7+
1995 03 08 691 0.2+ 0.4+ 1999 04 12 704 0.6− 0.3+ 1999 05 13 704 0.2+ 0.4+
1995 03 08 691 0.5+ 0.1+ 1999 04 16 704 0.0 0.5− 1999 05 13 704 (0.9+ 2.2+)
1996 10 13 566 0.1− 0.5+ 1999 04 16 704 1.0− 1.1− 1999 05 13 704 0.7+ 0.8+
1996 10 13 566 0.1+ 0.3+ 1999 04 16 704 0.4− 0.7+ 1999 05 13 704 1.3− 0.4+
1996 10 13 566 0.6− 0.4+ 1999 04 16 704 (3.0− 3.5+) 1999 05 13 704 1.6− 1.6+

1999 JB66 = 1979 SB14

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 312.47431 (2000.0) P Q
n 0.23368746 ω 127.24441 +0.38582704 +0.92234617
a 2.6104324 Ω 165.40990 −0.86998830 +0.37109633
e 0.0942882 i 4.63885 −0.30701443 +0.10754098
P 4.22 H 14.2 G 0.15 U 5
Residuals in seconds of arc
1979 09 20 675 0.6+ 0.5+ 1999 04 16 704 1.1+ 0.7− 1999 05 12 704 0.9+ 1.1−
1979 09 21 675 0.6− 0.5− 1999 04 16 704 0.2+ 0.8+ 1999 05 12 704 0.2+ 1.1−
1999 04 12 704 0.3+ 0.7− 1999 04 16 704 0.1− 0.8+ 1999 05 12 704 1.4+ 0.0
1999 04 12 704 0.6− 0.4− 1999 04 16 704 0.5− 1.1− 1999 05 13 704 0.6− 1.5+
1999 04 12 704 1.2+ 0.5− 1999 04 16 704 3.3− 1.4+ 1999 05 13 704 2.1− 0.9+
1999 04 12 704 1.2+ 0.5+ 1999 05 12 704 0.1− 1.8− 1999 05 13 704 0.6+ 1.4+

1999 JO66 = 4696 P-L
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 27.91244 (2000.0) P Q
n 0.29636949 ω 39.06062 −0.79107716 +0.61171508
a 2.2279925 Ω 178.65111 −0.57379388 −0.74132036
e 0.0759701 i 3.06625 −0.21203188 −0.27613181
P 3.33 H 15.8 G 0.15 U 4
Residuals in seconds of arc
1960 09 24 675 0.2+ 0.7+ 1999 04 11 699 1.5+ 0.4− 1999 05 12 704 0.5+ 1.3+
1960 09 24 675 0.9− 0.1+ 1999 04 12 704 0.1+ 1.3− 1999 05 13 704 0.5− 1.0−
1960 09 25 675 1.2+ 0.7+ 1999 04 12 704 0.5− 0.3− 1999 05 13 704 1.6− 0.4−
1960 09 26 675 0.3− 0.6+ 1999 04 12 704 0.6− 1.3+ 1999 05 13 704 0.4+ 0.1+
1960 09 26 675 0.6− 0.8− 1999 04 12 704 1.2− 0.2+ 1999 05 13 704 1.3− 1.4−
1960 09 28 675 0.2+ 0.8− 1999 04 16 704 1.1+ 0.9+ 1999 05 17 704 1.4+ 0.8−
1997 11 21 691 0.1+ 0.3+ 1999 04 16 704 0.3+ 1.4+ 1999 05 17 704 (2.5− 1.0−)
1997 11 21 691 0.1− 0.2+ 1999 04 16 704 0.9+ 0.8+ 1999 05 17 704 0.8− 0.2−
1997 11 21 691 0.2− 0.3+ 1999 05 12 704 1.1+ 1.0+ 1999 05 19 704 0.1− 0.4+
1999 04 11 699 0.2− 0.9− 1999 05 12 704 0.9+ 1.3+ 1999 05 19 704 (0.9− 2.5−)
1999 04 11 699 0.4+ 1.5− 1999 05 12 704 1.6− 0.7+ 1999 05 19 704 (0.1− 3.0−)

1999 JR66 = 1989 UL7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 213.96344 (2000.0) P Q
n 0.15293109 ω 319.71941 +0.95934259 −0.22982547
a 3.4631572 Ω 54.31835 +0.28152925 +0.82048367
e 0.0372509 i 11.63642 −0.02007651 +0.52343748
P 6.44 H 12.1 G 0.15 U 3
Residuals in seconds of arc
1989 10 23 033 0.2− 0.5+ 1999 04 12 704 1.8− 0.7− 1999 05 13 704 0.3− 1.0+
1989 10 23 033 0.3− 1.2+ 1999 04 16 704 0.6− 0.4− 1999 05 13 704 0.4+ 0.6+
1989 10 25 033 0.5+ 1.1− 1999 04 16 704 0.3− 0.6− 1999 05 13 704 0.1− 1.7+
1989 10 25 033 0.5+ 0.3+ 1999 04 16 704 0.4+ 0.6− 1999 05 17 704 0.2+ 1.0−
1989 10 27 033 1.1− 0.1+ 1999 04 16 704 0.5− 0.2+ 1999 05 17 704 0.2+ 1.0−
1995 10 21 327 0.3− 0.3− 1999 04 16 704 1.3+ 0.0 1999 05 17 704 (0.8+ 2.4−)
1995 10 21 327 0.2− 0.1− 1999 05 12 704 1.2+ 0.0 1999 05 17 704 0.3− 1.0−
1995 10 21 327 0.6+ 0.5+ 1999 05 12 704 0.6+ 1.0+ 1999 05 17 704 0.1+ 0.1−
1995 10 21 327 0.1− 0.0 1999 05 12 704 0.5− 0.3− 1999 05 18 704 0.1− 0.7−
1999 04 12 704 0.1− 0.3+ 1999 05 12 704 1.7+ 0.8− 1999 05 18 704 1.1+ 1.0+
1999 04 12 704 1.5− 0.7+ 1999 05 12 704 1.1− 0.1− 1999 05 18 704 0.8− 0.3−
1999 04 12 704 0.6− 0.7+ 1999 05 13 704 1.6+ 1.7+ 1999 05 18 704 1.6+ 0.3+
1999 04 12 704 (2.3− 0.6+) 1999 05 13 704 (0.3+ 2.4+) 1999 05 18 704 1.3− 0.7−

1999 JO67 = 1998 BO16

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 347.20354 (2000.0) P Q
n 0.21527950 ω 192.42409 +0.02137801 +0.99868491
a 2.7571958 Ω 78.81453 −0.91315933 +0.03848103
e 0.2373619 i 2.72263 −0.40704180 −0.03387714
P 4.58 H 15.1 G 0.15 U 5
Residuals in seconds of arc
1996 12 14 691 0.2− 0.6+ 1999 05 09 699 0.3+ 0.3+ 1999 05 17 704 0.5+ 1.0+
1996 12 14 691 0.0 0.5+ 1999 05 09 699 0.3+ 0.9− 1999 05 17 704 0.6− 0.6−
1996 12 14 691 0.4− 0.5+ 1999 05 12 704 0.9− 1.4− 1999 05 17 704 0.7− 0.8+
1996 12 17 691 0.1− 0.5+ 1999 05 12 704 0.2+ 0.4− 1999 05 17 704 0.6+ 0.3+
1996 12 17 691 (2.5+ 1.9+) 1999 05 12 704 1.4− 0.9+ 1999 05 18 699 1.3+ 0.0
1996 12 17 691 0.1− 0.6+ 1999 05 12 704 1.1− 1.0− 1999 05 18 699 1.1+ 0.9−
1998 01 22 691 0.1− 0.3− 1999 05 12 704 0.9− 0.1+ 1999 05 18 699 0.6+ 0.1+
1998 01 22 691 0.3− 0.6− 1999 05 13 704 0.3+ 0.1− 1999 05 19 704 0.1− 0.3−
1998 01 28 691 0.1+ 0.1− 1999 05 13 704 0.4+ 0.7+ 1999 05 19 704 1.9+ 0.2+
1998 01 28 691 0.1− 0.0 1999 05 13 704 0.2+ 1.2+ 1999 05 19 704 1.4− 0.2+
1998 01 28 691 0.2+ 0.1+ 1999 05 13 704 0.8− 1.3+ 1999 05 19 704 0.5+ 0.6+
1999 05 09 699 0.7+ 0.2− 1999 05 13 704 0.7− 0.4+ 1999 05 19 704 0.5+ 0.6−

1999 JU68 = 1997 WV42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 206.19730 (2000.0) P Q
n 0.29153643 ω 333.91527 +0.74427987 −0.66202480
a 2.2525485 Ω 67.82858 +0.62820122 +0.64914016
e 0.0689080 i 5.46224 +0.22673927 +0.37462010
P 3.38 H 16.0 G 0.15 U 5
Residuals in seconds of arc
1997 11 29 704 0.5− 0.7+ 1999 05 12 704 1.9+ 0.8− 1999 05 17 704 0.7− 0.1+
1997 11 29 704 0.3− 0.3− 1999 05 12 704 0.6+ 1.2− 1999 05 17 704 0.3+ 0.9−
1997 11 29 704 1.0− 1.3+ 1999 05 13 704 (2.1+ 0.4−) 1999 05 17 704 (2.7+ 1.9+)
1997 11 29 704 1.0− 0.3− 1999 05 13 704 1.1+ 0.7+ 1999 05 17 704 0.7− 1.7+
1997 11 29 704 1.2− 0.9+ 1999 05 13 704 1.2+ 0.6− 1999 05 18 704 (3.0− 0.4+)
1997 12 04 704 1.1+ 0.8− 1999 05 13 704 (0.6+ 2.2−) 1999 05 18 704 0.5− 0.2−
1997 12 04 704 1.2+ 0.0 1999 05 15 703 0.9− 0.6+ 1999 05 18 704 (3.1− 0.7−)
1997 12 04 704 1.0+ 0.1− 1999 05 15 703 1.0− 1.1+ 1999 05 18 704 (1.6− 2.2+)
1997 12 04 704 0.7+ 1.2− 1999 05 15 703 0.1+ 1.0+ 1999 05 19 704 0.9− 1.1+
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1997 12 04 704 (2.9+ 0.0 ) 1999 05 15 703 1.1− 0.8− 1999 05 19 704 1.0+ 0.2+
1999 05 12 704 1.0+ 1.0− 1999 05 17 704 1.5− 1.0+ 1999 05 19 704 0.2+ 1.7−

1999 JG69 = 1998 BL3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 309.61960 (2000.0) P Q
n 0.27654934 ω 194.61970 +0.82004533 +0.56859863
a 2.3332125 Ω 130.54000 −0.51611674 +0.78381489
e 0.2594682 i 4.90442 −0.24728358 +0.24965939
P 3.56 H 16.0 G 0.15 U 5
Residuals in seconds of arc
1998 01 18 691 0.3+ 0.1+ 1999 05 13 704 (0.3− 2.2+) 1999 05 18 704 0.5− 0.6+
1998 01 18 691 0.1+ 0.1+ 1999 05 13 704 0.6− 1.3− 1999 05 18 704 0.4− 1.2−
1998 01 18 691 0.2+ 0.3+ 1999 05 13 704 0.0 0.1+ 1999 05 18 704 0.5− 0.2+
1998 01 22 691 0.1+ 0.3− 1999 05 13 704 1.7− 1.3+ 1999 05 18 704 0.5− 1.2+
1998 01 22 691 0.4− 0.3+ 1999 05 17 704 (2.2− 2.3+) 1999 05 19 704 (3.0+ 1.0−)
1998 01 22 691 0.3− 0.6− 1999 05 17 704 (2.2− 0.1+) 1999 05 19 704 1.9+ 1.8−
1999 05 12 704 1.8+ 0.9+ 1999 05 17 704 (2.4− 2.3+) 1999 05 19 704 (3.9+ 0.3+)
1999 05 12 704 (2.4+ 0.6−) 1999 05 17 704 0.0 1.6+ 1999 05 19 704 (3.7+ 2.0−)
1999 05 12 704 0.5+ 1.6− 1999 05 17 704 1.4− 1.5+
1999 05 12 704 (0.4+ 2.1−) 1999 05 18 704 1.3+ 1.5−

1999 JP70 = 1993 TN27

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 67.76691 (2000.0) P Q
n 0.27197098 ω 46.23919 −0.99589203 −0.07314474
a 2.3593245 Ω 129.49274 +0.04942057 −0.93300012
e 0.0600793 i 3.96605 +0.07587279 −0.35236432
P 3.62 H 14.9 G 0.15 U 5
Residuals in seconds of arc
1993 10 09 809 0.3− 0.8− 1999 05 12 704 (0.2+ 2.1−) 1999 05 14 703 1.1− 0.0
1993 10 09 809 0.0 0.0 1999 05 12 704 0.6+ 0.5− 1999 05 17 704 0.9− 1.3−
1993 10 09 809 1.0− 0.9− 1999 05 12 704 1.7+ 0.7− 1999 05 17 704 0.4− 0.9+
1993 10 11 809 0.7+ 1.1+ 1999 05 13 704 0.7− 0.2− 1999 05 17 704 0.0 0.9−
1993 10 11 809 0.5+ 0.3+ 1999 05 13 704 0.2− 1.7+ 1999 05 17 704 0.2+ 1.4−
1993 10 11 809 0.1+ 0.4+ 1999 05 13 704 0.2− 0.4− 1999 05 17 704 0.3+ 0.4+
1999 05 09 699 0.5+ 0.1− 1999 05 13 704 0.5− 0.7+ 1999 05 19 704 (2.9+ 1.7+)
1999 05 09 699 0.2− 1.0− 1999 05 13 704 0.8− 0.2+ 1999 05 19 704 (2.0+ 0.0 )
1999 05 09 699 0.9+ 0.6+ 1999 05 14 703 0.1+ 0.8+ 1999 05 19 704 1.0+ 0.8+
1999 05 12 704 0.4− 0.3− 1999 05 14 703 0.3+ 0.5+ 1999 05 19 704 (2.2+ 3.0−)
1999 05 12 704 0.2− 0.1− 1999 05 14 703 0.1+ 0.4+ 1999 05 19 704 (3.2+ 0.5−)

1999 JC72 = 1993 SA15

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 292.07636 (2000.0) P Q
n 0.29573298 ω 214.05357 +0.93366656 +0.35047763
a 2.2311882 Ω 125.26086 −0.30519578 +0.88629114
e 0.1799848 i 5.17879 −0.18740940 +0.30274321
P 3.33 H 15.0 G 0.15 U 4
Residuals in seconds of arc
1993 09 18 675 0.3+ 0.1+ 1999 05 12 704 0.8− 0.8− 1999 05 18 704 1.2− 0.2+
1993 09 18 675 0.7+ 0.1+ 1999 05 12 699 0.1+ 1.0+ 1999 05 18 704 0.8− 0.2−
1993 09 22 675 0.4− 0.4− 1999 05 12 699 0.2+ 0.6+ 1999 05 18 704 0.6+ 0.0
1993 09 22 675 0.5− 0.1− 1999 05 13 704 1.1+ 1.0+ 1999 05 18 704 0.8+ 0.4−
1995 01 29 691 0.1− 0.1+ 1999 05 13 704 0.7− 1.0− 1999 05 18 704 0.2− 0.1+
1995 01 29 691 0.0 0.3− 1999 05 13 704 0.5+ 0.2+ 1999 05 19 704 (2.0+ 2.2+)
1995 01 29 691 0.0 0.2− 1999 05 13 704 0.3+ 1.0+ 1999 05 19 704 0.8+ 0.2+
1999 05 12 704 0.2+ 0.3+ 1999 05 13 704 0.6− 0.6+ 1999 05 19 704 0.4− 0.6+
1999 05 12 704 0.1+ 1.2− 1999 05 17 704 1.3+ 0.8+ 1999 05 19 704 1.6− 0.2+
1999 05 12 704 1.1− 0.5+ 1999 05 17 704 0.1− 1.1− 1999 05 20 699 1.0+ 1.8−

1999 05 12 699 0.8+ 1.6+ 1999 05 17 704 (1.3+ 3.2−) 1999 05 20 699 0.5+ 1.6−
1999 05 12 704 (2.2− 2.5−) 1999 05 17 704 1.0− 0.9− 1999 05 20 699 0.1+ 0.2+

1999 JB73 = 1993 SL10

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 14.12936 (2000.0) P Q
n 0.28608440 ω 48.04053 −0.48944899 +0.87162613
a 2.2810769 Ω 192.73378 −0.83152237 −0.47568411
e 0.0647100 i 6.93136 −0.26269798 −0.11829001
P 3.45 H 15.7 G 0.15 U 4
Residuals in seconds of arc
1993 09 22 809 0.6+ 0.4+ 1999 05 12 704 0.8− 0.9+ 1999 05 17 704 0.3− 0.3−
1993 09 22 809 0.2− 1.2+ 1999 05 12 699 0.3− 0.1+ 1999 05 17 704 0.7− 1.4−
1993 09 22 809 1.8− 0.1+ 1999 05 12 699 0.4+ 0.7− 1999 05 17 704 1.1+ 0.5−
1993 09 24 809 1.8+ 0.0 1999 05 13 704 0.2− 0.2− 1999 05 17 704 0.5+ 0.6−
1993 09 24 809 0.1+ 1.6− 1999 05 13 704 0.8+ 1.2− 1999 05 17 704 0.8+ 0.4+
1993 09 24 809 0.5− 0.3− 1999 05 13 704 0.3− 0.8+ 1999 05 18 704 0.5+ 0.4+
1996 06 20 691 0.1+ 0.2+ 1999 05 13 704 0.5− 0.6− 1999 05 18 704 0.3+ 0.3−
1996 06 20 691 0.3− 0.1+ 1999 05 13 704 0.3+ 0.5+ 1999 05 18 704 1.2+ 0.3−
1996 06 20 691 0.2+ 0.0 1999 05 14 703 0.1− 0.4+ 1999 05 18 704 0.3− 0.6+
1999 05 10 699 0.1+ 0.1+ 1999 05 14 703 0.2+ 0.0 1999 05 18 704 0.2− 0.3+
1999 05 10 699 1.3+ 0.1+ 1999 05 14 703 0.9+ 0.3− 1999 06 07 703 0.2− 1.0−
1999 05 10 699 0.2− 1.2+ 1999 05 14 704 1.2− 1.4+ 1999 06 07 703 0.0 0.3−
1999 05 12 704 1.4− 1.9− 1999 05 14 704 0.3− 0.7+ 1999 06 07 703 0.6+ 0.2+
1999 05 12 704 (1.0− 2.6−) 1999 05 14 703 (2.2+ 0.6−) 1999 06 07 703 0.3− 0.9+
1999 05 12 704 1.0− 0.5+ 1999 05 14 704 1.4− 0.1−
1999 05 12 699 0.8+ 0.3− 1999 05 14 704 0.1+ 0.2+

1999 JY73 = 1998 EG3

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 218.55218 (2000.0) P Q
n 0.26080894 ω 254.24102 +0.76024573 −0.64708463
a 2.4261691 Ω 146.02060 +0.62845740 +0.71015222
e 0.1940383 i 5.90661 +0.16452271 +0.27742622
P 3.78 H 14.4 G 0.15 U 7
Residuals in seconds of arc
1998 03 01 691 0.4− 0.2+ 1999 05 12 704 0.1+ 0.6− 1999 05 18 704 0.3+ 1.0+
1998 03 01 691 0.4− 0.0 1999 05 13 704 0.6− 0.7− 1999 05 18 704 1.0− 1.7−
1998 03 01 691 0.5− 0.2− 1999 05 13 704 1.5+ 0.3+ 1999 05 18 704 0.5− 0.1+
1998 03 02 691 0.5+ 0.0 1999 05 13 704 1.1+ 1.6+ 1999 05 18 704 0.2+ 1.3+
1998 03 02 691 0.5+ 0.0 1999 05 13 704 0.6+ 1.7− 1999 05 18 704 (3.8− 0.8−)
1998 03 02 691 0.4+ 0.0 1999 05 17 704 (2.7− 0.2−) 1999 06 05 703 0.2+ 1.8+
1999 05 12 704 1.1− 1.9− 1999 05 17 704 0.3+ 0.3+ 1999 06 05 703 0.6− 0.3−
1999 05 12 704 0.2+ 0.4+ 1999 05 17 704 1.9− 1.5+ 1999 06 05 703 0.5+ 0.2+
1999 05 12 704 0.1+ 0.2− 1999 05 17 704 (2.6− 1.3+) 1999 06 05 703 0.6+ 1.5−
1999 JN74 = 1992 FZ3 = 1997 WO52

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 118.82347 (2000.0) P Q
n 0.29354203 ω 29.92941 −0.69732930 −0.70840531
a 2.2422766 Ω 104.53003 +0.63322139 −0.68017615
e 0.0355891 i 6.46878 +0.33580131 −0.18847365
P 3.36 H 15.4 G 0.15 U 3
Residuals in seconds of arc
1992 03 30 033 0.2+ 0.3− 1999 05 12 704 0.5+ 0.1− 1999 05 17 699 0.6+ 0.3−
1992 03 31 033 0.3− 0.5− 1999 05 12 704 0.4+ 1.0+ 1999 05 17 699 0.5+ 0.1+
1992 04 03 033 0.1+ 0.5+ 1999 05 12 704 0.2+ 0.3+ 1999 05 18 704 0.1+ 1.0−
1997 11 29 704 0.6− 1.2+ 1999 05 13 704 0.1− 0.4− 1999 05 18 704 0.1+ 2.3−
1997 11 29 704 1.9− 0.3− 1999 05 13 704 0.5+ 0.2− 1999 05 18 704 0.0 0.5+
1997 11 29 704 0.3− 0.8+ 1999 05 13 704 0.6− 0.2− 1999 05 18 704 0.6− 0.3−
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1997 11 29 704 1.6− 0.7+ 1999 05 13 704 0.8+ 1.4− 1999 05 18 704 0.7− 0.6−
1997 11 29 704 2.2− 0.5+ 1999 05 13 704 0.2− 0.9+ 1999 06 14 704 0.9− 1.1+
1997 12 05 704 1.4+ 0.5+ 1999 05 13 704 0.8+ 1.0+ 1999 06 14 704 0.7− 0.0
1997 12 05 704 2.3+ 1.5− 1999 05 13 704 1.0− 0.3− 1999 06 14 704 0.1+ 0.5+
1997 12 05 704 1.4+ 0.1− 1999 05 13 704 0.3+ 0.1− 1999 06 14 704 0.0 0.2+
1997 12 05 704 0.5+ 0.5− 1999 05 13 704 0.3− 0.6+ 1999 06 14 704 1.4− 1.0+
1997 12 05 704 0.6+ 0.3+ 1999 05 13 704 0.0 0.9+
1999 05 12 704 1.0+ 0.0 1999 05 17 699 0.9+ 0.9+

1999 JN75 = 1995 KB2 = 1997 WJ41

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 56.96896 (2000.0) P Q
n 0.23184973 ω 275.09327 −0.94615768 −0.23273739
a 2.6242084 Ω 251.58993 +0.29704643 −0.90045224
e 0.0875607 i 13.71676 −0.12864317 −0.36744941
P 4.25 H 13.3 G 0.15 U 3
Residuals in seconds of arc
1995 05 29 675 0.5− 0.2− 1997 12 04 704 1.4+ 0.6+ 1999 05 16 699 0.1+ 0.2−
1995 05 29 675 1.3+ 0.5+ 1997 12 04 704 1.0+ 0.2+ 1999 05 16 699 0.1− 0.2−
1995 05 31 675 0.2− 0.0 1999 05 06 704 0.5+ 0.9+ 1999 05 16 699 0.4+ 0.2+
1995 05 31 675 0.6− 1.4− 1999 05 06 704 0.2− 0.9− 1999 06 09 704 0.1− 0.5−
1997 11 29 704 1.5− 0.8− 1999 05 06 704 1.0+ 0.5− 1999 06 09 704 0.1− 0.2+
1997 11 29 704 1.7− 1.4− 1999 05 06 704 1.5− 0.3− 1999 06 09 704 0.7+ 0.2−
1997 11 29 704 0.5− 0.8− 1999 05 06 704 1.5− 0.8− 1999 06 09 704 1.0+ 0.7−
1997 11 29 704 0.7− 1.9− 1999 05 14 704 0.2− 0.6− 1999 06 09 704 0.1− 0.2−
1997 11 29 704 1.2− 0.7− 1999 05 14 704 0.6+ 0.2+ 1999 06 13 699 0.4− 2.3+
1997 12 04 704 1.1+ 1.0+ 1999 05 14 704 1.3+ 0.3+ 1999 06 13 699 1.3− 0.4−
1997 12 04 704 0.9+ 2.6+ 1999 05 14 704 0.2+ 0.5+ 1999 06 13 699 1.0− 1.2+
1997 12 04 704 1.1+ 0.7+ 1999 05 14 704 0.7+ 0.5+

1999 JO75 = 1962 WO1 = 1984 YN3 = 1997 WG38

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 51.13029 (2000.0) P Q
n 0.22486705 ω 287.17104 −0.97043775 −0.17991977
a 2.6782565 Ω 242.71622 +0.22325097 −0.92243375
e 0.1363568 i 10.42852 −0.09170376 −0.34167945
P 4.38 H 13.1 G 0.15 U 3
Residuals in seconds of arc
1962 11 30 760 1.2+ 2.9+ 1999 04 14 704 0.0 1.5− 1999 05 14 704 0.2+ 0.8−
1962 11 30 760 1.0− 0.9+ 1999 04 14 704 0.8− 1.5− 1999 05 16 699 0.1− 0.5−
1984 12 27 095(20.5− 7.8−) 1999 04 14 704 1.5+ 0.4+ 1999 05 16 699 0.1+ 0.1−
1997 11 26 704 0.4− 1.0− 1999 04 14 704 0.6+ 3.1+ 1999 05 16 699 0.3− 0.0
1997 11 26 704 0.2− 1.6− 1999 04 15 704 0.0 0.7− 1999 05 17 699 0.3+ 0.5−
1997 11 26 704 1.0+ 1.7− 1999 04 15 704 0.7− 1.1− 1999 05 17 699 0.6+ 0.1+
1997 11 29 704 1.6− 0.7− 1999 04 15 704 0.5− 0.7+ 1999 05 17 699 0.0 0.3−
1997 11 29 704 2.5+ 0.9− 1999 04 15 704 0.2− 0.2− 1999 06 09 704 0.6− 0.1−
1997 11 29 704 3.1− 2.2− 1999 04 15 704 1.0− 0.3+ 1999 06 09 704 0.5− 0.2−
1997 11 29 704 2.2− 1.5− 1999 05 06 704 0.2− 0.2+ 1999 06 09 704 0.1− 0.3−
1997 11 29 704 1.6− 1.2− 1999 05 06 704 0.6+ 0.3+ 1999 06 09 704 0.1− 0.0
1997 12 04 704 0.9+ 0.8+ 1999 05 06 704 0.2− 0.8+ 1999 06 09 704 0.2+ 0.3+
1997 12 04 704 1.9+ 1.0+ 1999 05 06 704 1.2− 1.2− 1999 06 13 699 0.1− 0.4+
1997 12 04 704 0.8+ 1.5+ 1999 05 06 704 0.3+ 1.6+ 1999 06 13 699 0.0 0.2−
1997 12 04 704 0.3+ 1.4+ 1999 05 14 704 1.7+ 0.7− 1999 06 13 699 0.3− 0.7−
1997 12 04 704 1.6+ 1.4+ 1999 05 14 704 0.3+ 1.7+

1999 JP75 = 1984 YM7 = 1985 BL = 1993 NQ1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 119.03153 (2000.0) P Q
n 0.29057640 ω 174.92989 −0.21132413 −0.97032372
a 2.2575073 Ω 287.23247 +0.89238030 −0.14248208
e 0.1518843 i 7.06856 +0.39874743 −0.19537333
P 3.39 H 13.7 G 0.15 U 4

Residuals in seconds of arc
1984 12 28 010 1.0+ 0.1− 1993 07 26 809 2.3− 0.6− 1999 05 14 704 0.2− 0.5−
1985 01 18 046 2.3− 2.4− 1999 04 14 704 0.1+ 0.1− 1999 05 14 704 0.9+ 0.2+
1985 01 18 046 0.2+ 0.7− 1999 04 14 704 0.3+ 0.3− 1999 05 14 704 1.6+ 0.4+
1993 07 12 809 1.9+ 0.2+ 1999 04 14 704 0.1− 1.1+ 1999 05 14 704 0.8− 2.0−
1993 07 12 809 0.9+ 0.2+ 1999 04 14 704 2.6− 1.5− 1999 05 16 699 0.3+ 0.2+
1993 07 12 809 1.5+ 0.4+ 1999 04 15 704 0.5+ 0.4+ 1999 05 16 699 0.6+ 0.4+
1993 07 19 809 1.2+ 1.1− 1999 04 15 704 1.1+ 0.5− 1999 05 16 699 0.1+ 3.7+
1993 07 19 809 1.2+ 1.1− 1999 04 15 704 1.0− 1.9+ 1999 06 09 704 1.3− 0.7−
1993 07 19 809 2.0+ 0.9− 1999 04 15 704 0.7+ 0.1− 1999 06 09 704 0.0 0.8+
1993 07 23 809 (3.2+ 4.6+) 1999 04 15 704 0.8− 0.7− 1999 06 09 704 0.2+ 0.4−
1993 07 23 809 (3.8+ 3.7+) 1999 05 06 704 1.2+ 0.4− 1999 06 09 704 0.5− 1.5+
1993 07 23 809 (3.4+ 3.6+) 1999 05 06 704 1.0+ 0.1+ 1999 06 09 704 0.3− 0.1−
1993 07 26 809 2.4− 0.9− 1999 05 06 704 0.6− 0.6−
1993 07 26 809 2.7− 0.2− 1999 05 06 704 0.7− 1.7−

1999 JQ75 = 1986 QO5 = 1986 RX17

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 308.46368 (2000.0) P Q
n 0.28600866 ω 67.50385 +0.49545090 +0.86696177
a 2.2814796 Ω 232.30772 −0.81989824 +0.44625617
e 0.0847571 i 3.90607 −0.28687155 +0.22188448
P 3.45 H 14.0 G 0.15 U 5
Residuals in seconds of arc
1986 08 29 095 1.4+ 1.2+ 1999 04 15 704 0.3− 3.2+ 1999 05 13 699 0.5+ 0.7−
1986 09 06 095 1.5− 0.9− 1999 04 15 704 0.0 0.2− 1999 05 14 704 0.4− 1.3−
1999 03 25 704 2.7+ 1.1− 1999 04 15 704 0.4+ 0.1− 1999 05 14 704 0.2− 1.0−
1999 03 25 704 0.5− 0.4+ 1999 04 15 704 0.5− 0.3− 1999 05 14 704 1.8− 0.9+
1999 03 25 704 0.0 2.2− 1999 04 15 704 0.2+ 0.4− 1999 05 14 704 0.6− 0.6+
1999 03 25 704 0.4+ 0.4− 1999 05 10 704 0.4+ 1.0− 1999 05 17 699 0.7+ 0.3+
1999 03 25 704 1.1− 1.8+ 1999 05 10 704 0.6− 1.3− 1999 05 17 699 0.8+ 0.3+
1999 04 07 704 0.0 0.3+ 1999 05 10 704 0.8− 0.3+ 1999 05 17 699 0.9+ 0.5+
1999 04 07 704 0.7− 0.0 1999 05 10 704 0.2− 0.2− 1999 07 02 699 0.5+ 0.3−
1999 04 07 704 0.6+ 0.3+ 1999 05 10 704 0.8− 0.4+ 1999 07 02 699 0.1+ 0.3+
1999 04 07 704 0.1+ 0.8+ 1999 05 13 699 0.7+ 0.2+ 1999 07 02 699 0.3− 0.4−
1999 04 07 704 0.3− 0.1+ 1999 05 13 699 0.2+ 0.2+

1999 JS75 = 1982 BH6 = 1996 TE10

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 304.12964 (2000.0) P Q
n 0.24406368 ω 304.94990 +0.61614160 +0.78755385
a 2.5359106 Ω 3.15538 −0.63871965 +0.50801821
e 0.1400651 i 11.88296 −0.46087606 +0.34882150
P 4.04 H 13.6 G 0.15 U 3
Residuals in seconds of arc
1982 01 26 381 0.1− 0.2− 1999 03 25 704 0.7+ 0.5+ 1999 05 14 704 0.5+ 0.1−
1982 01 26 381 0.1− 0.3+ 1999 03 25 704 (5.7− 2.9+) 1999 05 14 704 0.4+ 1.0−
1982 01 28 381 0.4+ 0.2+ 1999 04 15 704 0.1+ 0.2+ 1999 05 14 704 0.3+ 1.0−
1996 10 09 399 0.4+ 1.4+ 1999 04 15 704 0.7− 1.6+ 1999 05 14 704 0.1+ 0.0
1996 10 09 399 1.3+ 0.0 1999 04 15 704 0.4− 0.3+ 1999 05 14 704 0.7− 1.0−
1996 10 10 399 0.4+ 0.4+ 1999 04 15 704 0.3+ 1.0+ 1999 05 15 699 1.0+ 1.8−
1996 10 10 399 2.4− 0.9+ 1999 04 15 704 0.6− 1.7+ 1999 05 15 699 0.7+ 0.1+
1996 10 16 399 1.5− 0.3− 1999 05 10 704 0.4− 0.8+ 1999 05 15 699 0.3+ 0.2−
1996 10 16 399 1.2− 1.7+ 1999 05 10 704 0.8+ 0.5− 1999 05 16 699 0.5+ 0.4−
1999 03 25 704 0.4− 2.5+ 1999 05 10 704 1.1− 0.1− 1999 05 16 699 0.0 0.7−
1999 03 25 704 0.9+ 0.2− 1999 05 10 704 0.5− 1.1+ 1999 05 16 699 0.1+ 0.4−
1999 03 25 704 1.6+ 2.2+ 1999 05 10 704 0.5− 0.1−

1999 JB76 = 1996 VN2 = 1998 BA13

Id. S. Nakano
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Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 37.75442 (2000.0) P Q
n 0.18004852 ω 172.42672 −0.97233869 +0.23336081
a 3.1060589 Ω 21.07644 −0.21573408 −0.88081557
e 0.0834710 i 1.59506 −0.08953366 −0.41195469
P 5.47 H 13.6 G 0.15 U 3
Residuals in seconds of arc
1996 11 04 540 1.1+ 0.6− 1999 04 06 691 1.1− 0.1+ 1999 05 18 704 0.0 0.3−
1996 11 04 540 0.6+ 0.3+ 1999 04 14 699 1.1+ 0.6− 1999 05 18 704 0.0 0.8+
1996 11 04 540 1.8− 0.4+ 1999 04 14 699 0.4+ 0.1− 1999 05 18 704 1.8− 0.1−
1996 11 09 540 0.3− 0.3+ 1999 04 14 699 0.7+ 0.6− 1999 05 18 704 0.0 0.3+
1996 11 09 540 0.1+ 0.4+ 1999 05 10 704 0.9+ 0.2− 1999 05 18 699 0.4+ 1.0+
1996 11 09 540 0.0 0.4+ 1999 05 10 704 0.1− 0.1− 1999 05 18 699 1.4+ 1.8+
1998 01 23 704 0.3+ 0.6+ 1999 05 10 704 0.9+ 0.4− 1999 05 19 704 1.0+ 0.1+
1998 01 23 704 0.4− 0.5− 1999 05 10 704 1.4− 1.2− 1999 05 19 704 0.8− 0.4−
1998 01 23 704 0.7+ 0.7− 1999 05 10 704 1.0+ 1.8− 1999 05 19 704 0.1− 1.5+
1998 01 23 704 0.0 0.7− 1999 05 12 699 0.4+ 0.2+ 1999 05 19 704 0.4+ 0.2−
1998 01 23 704 0.2− 0.9− 1999 05 12 699 0.3+ 0.3+ 1999 05 19 704 (1.4− 2.1+)
1998 01 25 704 1.1+ 1.5+ 1999 05 12 699 0.2− 1.2+ 1999 05 19 703 0.1− 0.5+
1998 01 25 704 0.1− 0.5− 1999 05 14 704 1.2+ 2.0− 1999 05 19 703 0.5− 0.5+
1998 01 25 704 1.4− 1.1+ 1999 05 14 704 0.7− 0.3+ 1999 05 19 703 0.3− 0.5+
1998 01 25 704 0.0 0.4+ 1999 05 14 704 1.8+ 0.0 1999 05 19 703 0.8− 0.9+
1999 04 06 691 0.9− 0.2− 1999 05 14 704 0.0 0.4+
1999 04 06 691 1.0− 0.0 1999 05 18 704 1.7− 1.2−
1999 JA79 = 1991 PN26

Id. A. Gnädig, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 16.66232 (2000.0) P Q
n 0.22929688 ω 102.79580 −0.69136778 +0.68792381
a 2.6436500 Ω 121.17927 −0.72147959 −0.64108300
e 0.1495465 i 14.95906 −0.03844193 −0.34025492
P 4.30 H 13.9 G 0.15 U 3
Residuals in seconds of arc
1983 09 12 413 0.6− 0.3+ 1999 04 10 704 0.8− 1.0− 1999 06 07 704 1.1− 1.0+
1983 09 12 413 1.2− 0.9− 1999 05 13 704 1.5+ 0.6− 1999 06 07 704 1.8− 0.4+
1991 08 05 809 1.0+ 1.2− 1999 05 13 704 0.0 0.2− 1999 06 07 704 0.7+ 0.3−
1991 08 05 809 0.6+ 1.9− 1999 05 13 704 (0.9+ 2.4−) 1999 06 07 704 0.2− 0.6+
1991 08 05 809 0.4+ 1.8− 1999 05 13 704 0.3− 0.5− 1999 06 07 704 0.3− 0.8−
1994 01 18 691 0.6+ 1.4− 1999 05 14 704 0.7+ 0.0 1999 06 14 704 0.7− 0.1+
1994 01 18 691 0.4+ 1.8− 1999 05 14 704 0.7+ 0.2+ 1999 06 14 704 0.7− 0.4+
1994 01 18 691 0.0 1.8− 1999 05 14 704 0.8+ 0.5− 1999 06 14 704 0.8− 0.7+
1999 02 23 704 0.5+ 1.7− 1999 05 14 704 1.0+ 0.9− 1999 06 14 704 0.6− 0.6+
1999 02 23 704 (2.4+ 0.5−) 1999 05 14 704 0.8+ 0.4− 1999 06 14 704 0.6− 0.3+
1999 02 23 704 1.3+ 1.5+ 1999 05 17 704 0.9+ 0.6− 1999 06 14 704 0.3− 0.0
1999 02 23 704 0.5+ 1.5+ 1999 05 17 704 0.7+ 0.9+ 1999 06 14 704 0.4− 0.4+
1999 04 10 704 0.4− 0.5− 1999 05 17 704 1.1− 0.3− 1999 06 14 704 0.3− 0.4+
1999 04 10 704 0.4− 0.3− 1999 05 17 704 1.2− 0.0 1999 06 14 704 0.2− 0.1+
1999 04 10 704 1.0− 0.7− 1999 05 17 704 0.5+ 0.2+ 1999 06 14 704 0.5+ 0.4+

1999 JX80 = 1990 FO4

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 93.93198 (2000.0) P Q
n 0.23118040 ω 327.40560 −0.92378498 −0.38054904
a 2.6292711 Ω 190.48869 +0.38184434 −0.90725067
e 0.0942366 i 13.49153 +0.02856955 −0.17910516
P 4.26 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1982 07 17 413 0.9+ 0.3− 1999 05 12 704 0.2− 0.5+ 1999 05 21 704 0.5− 1.2−
1982 07 17 413 1.0− 0.9− 1999 05 15 704 0.4− 0.6+ 1999 05 21 704 0.2− 0.5+
1990 03 27 675 0.3− 0.9− 1999 05 15 704 0.2− 0.5− 1999 06 08 704 0.2− 0.3+

1990 03 27 675 0.1− 1.5− 1999 05 15 704 0.6− 0.5+ 1999 06 08 704 0.5− 0.5−
1996 09 13 566 0.1+ 0.6− 1999 05 15 704 0.7+ 0.9+ 1999 06 08 704 0.6− 0.8+
1996 09 13 566 0.1+ 0.6− 1999 05 17 704 0.3+ 0.1+ 1999 06 08 704 0.2− 0.2+
1996 09 13 566 0.2+ 0.7− 1999 05 17 704 0.6− 0.0 1999 06 08 704 0.2− 0.3+
1999 05 09 699 1.2+ 0.1+ 1999 05 17 704 0.6− 0.0 1999 06 14 704 0.3+ 0.2−
1999 05 09 699 0.7+ 0.3+ 1999 05 17 704 0.6− 1.4− 1999 06 14 704 0.4+ 0.6−
1999 05 09 699 0.2+ 0.1− 1999 05 17 704 0.1− 0.0 1999 06 14 704 0.2− 0.5−
1999 05 12 704 0.0 0.0 1999 05 21 704 1.4+ 0.4− 1999 06 14 704 0.1+ 0.4−
1999 05 12 704 2.0+ 1.3+ 1999 05 21 704 1.1+ 0.4+ 1999 06 14 704 0.2− 0.3−
1999 05 12 704 1.2− 0.0 1999 05 21 704 1.0− 0.6+

1999 JG81 = 1972 NV = 1972 RT2 = 1989 RZ4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 350.23274 (2000.0) P Q
n 0.29042168 ω 163.72620 +0.74982359 +0.65988114
a 2.2583090 Ω 154.78262 −0.61894983 +0.72531707
e 0.2004462 i 6.49336 −0.23380696 +0.19614288
P 3.39 H 14.5 G 0.15 U 2
Residuals in seconds of arc
1972 07 13 805 0.1− 0.1− 1998 02 24 566 0.3+ 0.4− 1999 05 21 704 1.8− 1.1+
1972 07 13 805 0.0 0.6− 1998 02 24 566 0.2+ 1.0− 1999 07 13 704 0.2+ 0.1−
1972 07 13 805 0.6+ 0.5− 1999 05 14 704 (0.1+ 2.4+) 1999 07 13 704 0.4+ 0.0
1972 09 04 095 0.1− 0.8+ 1999 05 14 704 0.3− 0.8+ 1999 07 13 704 0.0 0.2−
1989 09 09 095 1.2− 0.6+ 1999 05 14 704 0.4− 0.7+ 1999 07 13 704 0.3+ 0.1−
1989 09 09 095 0.3+ 0.1− 1999 05 14 704 1.2− 0.6+ 1999 07 13 704 0.4+ 0.1+
1998 01 28 566 0.0 0.9+ 1999 05 21 704 0.6− 1.1− 1999 07 19 704 0.2+ 0.1+
1998 01 28 566 0.2− 0.8+ 1999 05 21 704 0.0 0.3+ 1999 07 19 704 1.0+ 0.4−
1998 01 28 566 0.5− 1.1+ 1999 05 21 704 (0.5− 2.3−) 1999 07 19 704 0.7+ 0.3−
1998 02 24 566 0.5+ 1.3− 1999 05 21 704 1.0− 0.3− 1999 07 19 704 0.6+ 0.3−

1999 JK81 = 1998 FV26

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 9.84338 (2000.0) P Q
n 0.20969127 ω 132.26394 +0.39009376 +0.91933663
a 2.8059665 Ω 160.51272 −0.88367976 +0.38949328
e 0.2394734 i 8.87186 −0.25872175 +0.05581346
P 4.70 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1998 02 25 566 0.2+ 0.0 1998 03 26 704 0.1− 0.8+ 1999 05 20 704 0.3− 0.3−
1998 02 25 566 0.2− 0.4+ 1998 03 29 704 0.1+ 1.2+ 1999 05 20 704 0.8+ 1.4−
1998 02 25 566 0.2+ 0.3+ 1998 03 29 704 0.8− 0.4+ 1999 05 20 704 1.3+ 0.1+
1998 03 20 704 0.3− 0.8− 1998 03 29 704 0.1− 0.8+ 1999 05 20 704 1.1− 0.4−
1998 03 20 704 0.9+ 0.2− 1998 03 29 704 0.8− 0.1+ 1999 05 21 704 (0.1+ 2.3−)
1998 03 20 704 0.7+ 1.2− 1998 03 29 704 0.3− 0.2+ 1999 05 21 704 (1.2+ 2.1−)
1998 03 20 704 0.7+ 0.4− 1998 04 18 704 0.4+ 0.7− 1999 05 21 704 (0.6+ 3.5−)
1998 03 20 704 0.4+ 0.0 1998 04 18 704 0.9+ 0.2+ 1999 05 21 704 0.5+ 1.8−
1998 03 22 704 0.8− 0.6− 1998 04 18 704 0.6− 0.2+ 1999 05 21 704 1.1+ 0.8+
1998 03 22 704 0.8+ 0.2− 1998 04 18 704 0.5− 0.5+ 1999 07 13 704 0.1+ 0.1+
1998 03 22 704 0.1+ 0.7− 1999 05 14 704 1.2− 1.2+ 1999 07 13 704 0.1+ 0.2−
1998 03 22 704 0.9− 0.3− 1999 05 14 704 0.1− 0.6+ 1999 07 13 704 0.1− 0.2−
1998 03 22 704 0.9− 0.4− 1999 05 14 704 0.4− 1.7+ 1999 07 13 704 0.1− 0.2−
1998 03 26 704 0.7+ 0.3− 1999 05 14 704 1.0− 0.3+ 1999 07 13 704 0.0 0.2−
1998 03 26 704 0.2+ 0.3+ 1999 05 20 704 0.3+ 0.0

1999 JL81 = 1979 YA5 = 1983 VM4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 337.91694 (2000.0) P Q
n 0.24165693 ω 111.84778 +0.98537363 +0.01697051
a 2.5527202 Ω 247.51444 −0.07243545 +0.94237282
e 0.3395561 i 10.57439 +0.15424628 +0.33413392
P 4.08 H 14.0 G 0.15 U 3
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Residuals in seconds of arc
1979 12 18 095 1.0− 1.1− 1999 05 20 699 0.5+ 0.0 1999 07 12 704 0.5− 1.5−
1983 11 08 381 0.9+ 1.6+ 1999 05 20 699 0.1− 0.4− 1999 07 12 704 0.1+ 0.1−
1999 05 14 704 0.4+ 0.7− 1999 05 20 699 0.6+ 0.4− 1999 07 12 704 0.1+ 0.1+
1999 05 14 704 0.3− 0.0 1999 05 21 704 0.4− 0.4+ 1999 07 22 704 0.5− 0.1+
1999 05 14 704 1.1+ 0.3+ 1999 05 21 704 1.0+ 2.4+ 1999 07 22 704 0.5+ 0.1−
1999 05 14 704 0.4+ 0.7+ 1999 05 21 704 0.8− 0.3+ 1999 07 22 704 0.1− 0.0
1999 05 19 699 0.1+ 0.2+ 1999 05 21 704 3.2− 0.6+ 1999 07 22 704 0.3+ 0.2−
1999 05 19 699 0.7+ 0.2− 1999 07 12 704 0.2+ 0.1− 1999 07 22 704 0.4+ 0.2−
1999 05 19 699 0.9− 0.2− 1999 07 12 704 0.2+ 0.2−
1999 JX82 = 1995 KT1 = 1999 LQ4

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.38865 (2000.0) P Q
n 0.23262475 ω 151.85853 +0.33154100 +0.92787675
a 2.6183766 Ω 136.88483 −0.90566591 +0.36369018
e 0.0913209 i 14.45973 −0.26429116 −0.08230549
P 4.24 H 13.5 G 0.15 U 4
Residuals in seconds of arc
1995 05 30 675 0.1+ 0.3− 1999 05 12 704 0.1− 0.8− 1999 06 07 704 1.6+ 0.4−
1995 05 30 675 0.8+ 0.2+ 1999 05 15 704 0.1− 0.9+ 1999 06 07 704 0.8− 0.9+
1995 06 01 675 1.1− 0.7− 1999 05 15 704 0.8+ 1.6+ 1999 06 07 704 0.3− 0.2−
1999 04 10 704 0.1− 0.4− 1999 05 15 704 (0.4+ 2.3+) 1999 06 07 704 0.5+ 0.1−
1999 04 10 704 0.4− 0.1− 1999 05 15 704 0.6+ 0.6+ 1999 06 07 704 1.1− 0.4−
1999 04 10 704 0.4− 0.6− 1999 05 15 704 0.2− 0.8+ 1999 06 12 704 0.5+ 0.4+
1999 04 10 704 0.2− 0.1− 1999 05 17 704 1.6+ 0.3− 1999 06 12 704 0.1+ 0.4+
1999 05 12 704 0.4− 0.3+ 1999 05 17 704 1.2− 0.8− 1999 06 12 704 0.1+ 0.1+
1999 05 12 704 1.2+ 0.6− 1999 05 17 704 1.1− 0.7+ 1999 06 12 704 0.1− 0.4+
1999 05 12 704 0.5+ 1.2− 1999 05 17 704 0.3− 0.7+ 1999 06 12 704 0.5− 0.2−
1999 05 12 704 0.1− 1.5− 1999 05 17 704 0.0 0.7+

1999 JO84 = 1998 BW48

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 290.31982 (2000.0) P Q
n 0.24606709 ω 162.04112 +0.96074819 +0.27731920
a 2.5221274 Ω 181.90778 −0.27412305 +0.94478936
e 0.0756931 i 13.10385 −0.04265512 +0.17454834
P 4.01 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1998 01 26 566 0.6+ 0.2+ 1999 05 12 704 1.0− 0.5− 1999 05 17 704 0.0 1.1+
1998 01 26 566 0.8− 0.1− 1999 05 12 704 0.6+ 0.2− 1999 06 08 704 0.4− 0.3−
1998 01 26 566 0.6+ 0.1− 1999 05 15 704 0.2− 0.4+ 1999 06 08 704 0.3− 0.0
1998 02 27 566 0.3− 0.3− 1999 05 15 704 0.5+ 0.6+ 1999 06 08 704 0.3− 0.1−
1998 02 27 566 0.1− 0.1+ 1999 05 15 704 0.1+ 0.4− 1999 06 08 704 0.4− 0.0
1998 02 27 566 0.0 0.2+ 1999 05 15 704 0.2+ 0.2− 1999 06 08 704 0.5− 0.5−
1999 05 09 699 0.1− 0.1+ 1999 05 15 704 0.5− 1.6+ 1999 06 14 704 0.3+ 0.0
1999 05 09 699 0.6+ 0.7− 1999 05 17 704 0.2+ 0.6− 1999 06 14 704 0.2+ 0.7+
1999 05 09 699 0.8− 0.0 1999 05 17 704 0.6+ 0.1+ 1999 06 14 704 0.1− 0.2−
1999 05 12 704 1.2− 0.6− 1999 05 17 704 1.1+ 0.0 1999 06 14 704 0.6+ 0.1+
1999 05 12 704 0.3+ 0.9− 1999 05 17 704 0.3− 0.9+ 1999 06 14 704 0.6+ 0.4−
1999 JR85 = 1978 NE3 = 1982 JS4 = 1991 TQ12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 347.06144 (2000.0) P Q
n 0.23350876 ω 117.17171 +0.67539891 +0.73553754
a 2.6117640 Ω 195.67879 −0.72685656 +0.65180090
e 0.3061283 i 11.33422 −0.12456264 +0.18477042
P 4.22 H 13.7 G 0.15 U 2
Residuals in seconds of arc
1978 07 10 095 0.2+ 0.4+ 1999 05 21 704 0.9− 0.8− 1999 06 14 704 0.1− 0.4−
1978 07 12 095 0.6− 1.6+ 1999 05 21 704 0.7− 1.3+ 1999 06 14 704 0.1+ 0.2+

1982 05 15 095 (2.0+ 2.7+) 1999 05 21 704 0.2− 0.0 1999 07 13 704 0.3− 0.3−
1991 10 07 046 0.4+ 0.7− 1999 05 21 704 0.3+ 0.0 1999 07 13 704 0.3+ 0.6−
1991 10 07 046 (2.6− 3.2+) 1999 05 21 704 0.8+ 0.5+ 1999 07 13 704 0.2− 0.2−
1998 03 22 691 0.3− 0.6− 1999 05 21 704 0.1− 0.1+ 1999 07 13 704 0.0 0.6−
1998 03 22 691 0.3− 0.5− 1999 05 21 704 0.4+ 0.4− 1999 07 13 704 0.5− 0.6−
1998 03 22 691 0.4− 0.7− 1999 05 21 704 0.1+ 0.2+ 1999 07 22 704 0.1− 0.5−
1999 05 15 704 0.1+ 0.1− 1999 05 21 704 0.2+ 0.1− 1999 07 22 704 0.5− 0.7−
1999 05 15 704 (1.5+ 2.4−) 1999 05 21 704 0.1+ 1.5+ 1999 07 22 704 0.3− 0.5−
1999 05 15 704 0.8+ 0.5+ 1999 06 14 704 0.0 0.2− 1999 07 22 704 0.6− 1.2−
1999 05 15 704 0.9+ 0.8+ 1999 06 14 704 0.2+ 0.3−
1999 05 15 704 1.0+ 0.0 1999 06 14 704 0.1+ 0.0

1999 JV85 = 1982 KE2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 130.93843 (2000.0) P Q
n 0.17035350 ω 18.50500 +0.00245478 −0.97420642
a 3.2228148 Ω 71.84862 +0.88489032 −0.10298846
e 0.0384890 i 13.73681 +0.46579297 +0.20078652
P 5.79 H 13.0 G 0.15 U 5
Residuals in seconds of arc
1982 05 16 675 0.6+ 0.2+ 1999 04 12 704 0.4− 0.7− 1999 05 12 704 1.4− 0.3+
1982 05 16 675 0.7− 0.3+ 1999 04 12 704 (2.3+ 0.3+) 1999 05 12 704 1.6+ 0.1+
1982 05 17 675 0.6− 1.0− 1999 04 12 704 0.0 0.1+ 1999 05 12 704 0.0 1.0−
1982 05 18 675 0.6+ 0.4+ 1999 04 16 704 0.1+ 0.5+ 1999 05 17 704 1.1− 0.9−
1999 03 28 699 0.6+ 0.2+ 1999 04 16 704 (2.5+ 2.4+) 1999 05 17 704 0.7+ 0.6+
1999 03 28 699 1.2+ 1.2− 1999 04 16 704 0.7− 1.3+ 1999 05 17 704 1.8− 0.7+
1999 03 28 699 0.3− 0.3− 1999 04 16 704 (3.4− 1.6+) 1999 05 17 704 0.4− 0.5−
1999 04 12 704 0.1+ 0.7− 1999 05 12 704 1.5+ 0.7+
1999 04 12 704 0.3+ 0.2+ 1999 05 12 704 0.0 0.7+

1999 JH86 = 4331 T-2
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 253.77948 (2000.0) P Q
n 0.17622948 ω 161.39057 +0.93377993 +0.35749757
a 3.1507722 Ω 177.49056 −0.35667883 +0.93339097
e 0.0317528 i 21.19284 −0.02890081 +0.03125366
P 5.59 H 12.7 G 0.15 U 5
Residuals in seconds of arc
1973 09 29 675 1.3+ 1.6− 1999 04 12 704 0.6+ 0.4+ 1999 05 12 704 0.7− 0.0
1973 09 29 675 0.8+ 1.0− 1999 04 12 704 0.3− 1.2+ 1999 05 12 704 0.8− 0.4−
1973 09 30 675 0.6− 1.6+ 1999 04 12 704 0.3+ 0.1− 1999 05 12 704 1.1− 0.0
1973 09 30 675 2.8− 1.5+ 1999 04 12 704 0.4+ 0.0 1999 05 12 704 1.2− 0.4−
1973 10 04 675 1.5− 0.4+ 1999 04 16 704 0.9+ 0.5− 1999 05 17 704 0.6+ 0.8−
1973 10 04 675 2.1− 0.1+ 1999 04 16 704 0.2− 0.0 1999 05 17 704 1.5+ 1.0+
1973 10 05 675 2.1+ 0.7− 1999 04 16 704 0.5− 0.0 1999 05 17 704 0.7− 1.3−
1973 10 05 675 2.8+ 0.4− 1999 04 16 704 1.1− 1.3− 1999 05 17 704 0.4+ 0.0
1999 04 12 704 0.0 0.1− 1999 05 12 704 0.8+ 0.4+ 1999 05 17 704 1.3+ 1.8+

1999 JU86 = 1998 BV13

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 206.76685 (2000.0) P Q
n 0.30889940 ω 308.12669 +0.77790374 −0.61355466
a 2.1673281 Ω 90.13588 +0.61061419 +0.68707372
e 0.0862920 i 7.79954 +0.14837818 +0.38920481
P 3.19 H 15.4 G 0.15 U 3
Residuals in seconds of arc
1996 05 22 566 0.8+ 1.6+ 1998 01 27 691 0.6− 0.7+ 1999 04 16 704 (2.9− 2.2−)
1996 05 22 566 0.4+ 1.5+ 1998 02 20 910 (3.1− 0.5−) 1999 04 16 704 1.6− 0.5−
1996 05 22 566 0.4+ 1.4+ 1998 02 20 910 (3.0− 0.1−) 1999 04 16 704 (0.3− 3.3−)
1997 10 29 566 0.3− 0.5+ 1998 02 20 910 (2.7− 0.4−) 1999 05 12 704 1.1+ 1.2−
1997 10 29 566 0.5− 0.4+ 1999 04 12 704 0.2+ 0.3− 1999 05 12 704 1.0− 0.8+
1997 10 29 566 0.1− 0.3+ 1999 04 12 704 0.1− 0.3− 1999 05 12 704 0.9+ 0.4−
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1998 01 26 691 0.6+ 0.3+ 1999 04 12 704 1.6+ 0.9− 1999 05 12 704 1.4− 1.6−
1998 01 26 691 0.0 0.0 1999 04 16 703 0.2+ 0.5+ 1999 05 12 704 0.0 1.8+
1998 01 26 691 0.0 0.4+ 1999 04 16 703 0.7+ 0.9+ 1999 05 17 704 1.5− 0.1−
1998 01 27 691 0.2− 1.2+ 1999 04 16 703 0.3+ 0.4− 1999 05 17 704 (1.2− 2.4−)
1998 01 27 691 0.3− 0.5+ 1999 04 16 703 0.1+ 0.5+ 1999 05 17 704 (4.0− 0.6−)

1999 JX86 = 1997 WD37

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 104.05062 (2000.0) P Q
n 0.24516873 ω 44.06425 −0.47965969 −0.84466457
a 2.5282848 Ω 75.94993 +0.72196443 −0.53382958
e 0.1127294 i 14.17940 +0.49869224 −0.03959472
P 4.02 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1997 11 29 704 0.3− 0.0 1997 12 05 704 (2.5+ 0.0 ) 1999 05 12 704 0.5+ 0.5−
1997 11 29 704 0.2+ 0.5− 1997 12 05 704 1.3+ 1.3+ 1999 05 12 704 1.6+ 1.1+
1997 11 29 704 1.0− 0.3− 1997 12 05 704 (2.4+ 0.7+) 1999 05 12 704 0.1− 0.5+
1997 11 29 704 0.9− 0.7− 1999 04 12 704 0.1+ 1.0+ 1999 05 12 704 0.6− 0.3+
1997 11 29 704 0.6− 0.1− 1999 04 12 704 0.3− 0.1+ 1999 05 12 704 0.5+ 0.2−
1997 12 04 704 0.1+ 0.2− 1999 04 12 704 0.2+ 0.6+ 1999 05 17 704 0.1− 0.5−
1997 12 04 704 1.0− 0.2− 1999 04 12 704 1.3− 0.5− 1999 05 17 704 0.8− 0.0
1997 12 04 704 0.6+ 0.3− 1999 04 12 704 0.5− 0.4− 1999 05 17 704 0.4− 0.8−
1997 12 04 704 0.3+ 0.1− 1999 04 16 704 0.4+ 1.0− 1999 05 17 704 1.2− 0.4−
1997 12 04 704 0.9+ 0.8+ 1999 04 16 704 0.3+ 1.0− 1999 05 17 704 0.3+ 0.1+
1997 12 05 704 1.0+ 0.9+ 1999 04 16 704 1.8+ 1.6+
1997 12 05 704 0.5− 0.6− 1999 04 16 704 0.5− 0.3−

1999 JP87 = 5128 T-3
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 340.70013 (2000.0) P Q
n 0.21514079 ω 190.91107 +0.19385526 +0.96278094
a 2.7583808 Ω 90.46471 −0.88530159 +0.25440259
e 0.2807448 i 10.85645 −0.42268338 −0.09128077
P 4.58 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1977 10 11 675 2.2− 1.4+ 1999 04 12 704 0.1− 0.4+ 1999 05 12 704 0.5+ 1.3−
1977 10 11 675 1.7− 1.2+ 1999 04 12 704 0.1+ 0.7+ 1999 05 17 704 0.6− 0.8+
1977 10 12 675 0.5+ 0.4+ 1999 04 12 704 0.7− 0.1+ 1999 05 17 704 0.4+ 0.5+
1977 10 12 675 0.0 0.7+ 1999 04 12 704 0.8+ 0.3+ 1999 05 17 704 1.1+ 0.4−
1977 10 16 675 1.2+ 0.3− 1999 04 16 704 0.5+ 0.5− 1999 05 17 704 1.0+ 0.4+
1977 10 16 675 0.9+ 1.6− 1999 04 16 704 0.3+ 0.5− 1999 05 17 704 0.7− 0.9−
1977 10 17 675 0.5+ 0.1+ 1999 04 16 704 0.2+ 0.8+ 1999 06 08 704 1.1− 0.8+
1977 10 17 675 1.0+ 0.3− 1999 04 16 704 0.0 0.2+ 1999 06 08 704 0.6− 0.3+
1977 10 21 675 0.9+ 0.9− 1999 04 16 704 1.7− 0.8+ 1999 06 08 704 1.8− 0.3+
1977 10 21 675 1.5− 0.1+ 1999 05 12 704 0.3+ 0.2+ 1999 06 08 704 0.1− 0.4−
1999 04 12 704 0.8+ 0.5− 1999 05 12 704 1.5+ 1.0−

1999 JF90 = 1996 RD21

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 41.83637 (2000.0) P Q
n 0.23353285 ω 21.35663 −0.96747209 +0.25130573
a 2.6115844 Ω 173.00461 −0.25254132 −0.95268016
e 0.1943329 i 13.79353 −0.01485358 −0.17101446
P 4.22 H 15.9 G 0.15 U 4
Residuals in seconds of arc
1996 09 05 691 0.3− 0.3+ 1999 04 12 704 0.3+ 1.2− 1999 05 16 703 0.3− 0.1−
1996 09 05 691 0.0 0.2+ 1999 04 12 704 1.1− 0.4− 1999 05 16 703 0.0 0.6−
1996 09 05 691 0.2− 0.0 1999 04 12 704 (0.5− 4.1−) 1999 05 16 703 0.0 0.6−
1996 09 08 691 1.0+ 0.4− 1999 04 12 704 (5.7− 1.9−) 1999 05 17 704 1.7− 1.7−
1996 09 08 691 0.5− 0.4+ 1999 05 12 704 0.6+ 1.3+ 1999 05 17 704 1.5+ 0.6−
1996 09 08 691 0.2− 0.1+ 1999 05 12 704 0.3+ 1.1+ 1999 05 17 704 (1.4− 2.6−)
1999 03 13 691 0.3+ 0.5+ 1999 05 12 704 0.1+ 0.7+ 1999 05 17 704 1.4+ 0.3+

1999 03 13 691 0.5− 0.9+ 1999 05 12 704 0.7− 0.1+
1999 03 13 691 0.2− 0.5+ 1999 05 16 703 0.0 0.3+

1999 JV94

Id. A. Gnädig (1989, 1992, 1993 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 174.81152 (2000.0) P Q
n 0.24406228 ω 334.74033 +0.28617690 −0.91787003
a 2.5359204 Ω 97.63496 +0.91946718 +0.18231485
e 0.0862637 i 16.10782 +0.26959763 +0.35252787
P 4.04 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1989 11 08 675 1.0+ 0.3+ 1999 05 12 704 1.3− 0.7+ 1999 06 08 704 0.3+ 0.1−
1989 11 08 675 1.2− 0.1+ 1999 05 12 704 0.4+ 0.4− 1999 06 08 704 0.3− 0.9−
1992 07 28 413 0.3+ 1.1− 1999 05 12 704 0.0 0.1+ 1999 06 08 704 0.6+ 0.9−
1992 07 28 413 0.0 0.2+ 1999 05 12 704 0.8− 0.6+ 1999 06 11 703 0.1+ 0.2+
1993 12 09 675 0.2+ 0.5− 1999 05 17 704 0.1− 0.3− 1999 06 11 703 0.5+ 0.4+
1993 12 09 675 0.1+ 0.5+ 1999 05 17 704 0.1+ 1.2− 1999 06 11 703 (0.9+ 2.3+)
1997 11 24 910 0.0 0.2− 1999 05 17 704 0.6− 0.2+ 1999 06 14 704 0.2+ 0.4+
1997 11 24 910 0.1+ 0.1− 1999 05 17 704 0.7+ 0.4+ 1999 06 14 704 0.4+ 0.6+
1997 11 24 910 0.1− 0.1− 1999 05 17 704 1.0− 0.1− 1999 06 14 704 0.7+ 0.6+
1998 01 24 566 0.1− 0.2− 1999 06 08 699 1.2+ 0.0 1999 06 14 704 0.2− 0.3−
1998 01 24 566 0.1+ 0.3− 1999 06 08 699 1.0+ 0.4+ 1999 06 14 704 0.3− 0.1−
1998 01 24 566 0.0 0.2− 1999 06 08 704 0.4− 0.8−
1999 05 12 704 0.8− 0.3− 1999 06 08 704 0.3− 0.3+

1999 JV97 = 1998 FQ88

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 263.91231 (2000.0) P Q
n 0.23096243 ω 236.96544 +0.95344952 −0.23600136
a 2.6309251 Ω 135.85816 +0.27309055 +0.93976266
e 0.2266885 i 15.63678 −0.12788891 +0.24728426
P 4.27 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1998 02 25 566 0.7− 0.2− 1998 03 25 566 0.1+ 0.3− 1999 05 17 704 0.7− 0.1−
1998 02 25 566 0.3− 0.1+ 1998 03 26 704 0.3− 1.8− 1999 05 17 704 0.7+ 0.4+
1998 02 25 566 0.6− 0.0 1998 03 26 704 0.8+ 0.1+ 1999 05 17 704 1.1− 1.2−
1998 03 24 704 0.9+ 1.0+ 1998 03 26 704 (3.3− 2.3−) 1999 05 17 704 0.4− 0.7−
1998 03 24 704 1.0+ 1.4+ 1999 04 12 691 0.3+ 0.3− 1999 06 11 703 0.2− 0.1−
1998 03 24 704 0.1+ 0.0 1999 04 12 691 0.6+ 0.2+ 1999 06 11 703 0.3+ 0.3+
1998 03 24 704 (3.9− 0.2−) 1999 04 12 691 0.4+ 0.3− 1999 06 11 703 0.2− 0.6+
1998 03 25 704 0.3− 0.4− 1999 05 12 704 0.6+ 0.2− 1999 06 11 703 0.3− 0.0
1998 03 25 704 0.8+ 0.4+ 1999 05 12 704 1.8− 1.5+ 1999 06 12 704 0.1+ 0.1+
1998 03 25 704 0.7− 0.1+ 1999 05 12 704 0.4+ 1.2− 1999 06 12 704 0.1− 0.2+
1998 03 25 704 0.5+ 0.1+ 1999 05 14 703 0.1− 0.8− 1999 06 12 704 0.2+ 0.0
1998 03 25 704 (3.1− 0.9+) 1999 05 14 703 0.6+ 0.4+ 1999 06 12 704 0.1+ 0.1+
1998 03 25 566 0.5− 0.1+ 1999 05 14 703 0.1− 0.7+ 1999 06 12 704 0.2+ 0.1−
1998 03 25 566 0.7− 0.4− 1999 05 14 703 1.0+ 0.8+

1999 JB99 = 1998 FK89

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 156.31441 (2000.0) P Q
n 0.18370214 ω 309.26894 +0.01954881 −0.97981054
a 3.0647372 Ω 138.26051 +0.98444206 −0.01589384
e 0.1894287 i 17.38966 +0.17461863 +0.19929547
P 5.37 H 13.4 G 0.15 U 3
Residuals in seconds of arc
1995 07 02 691 0.0 0.2+ 1998 03 25 704 0.2+ 0.2− 1999 05 14 703 0.1− 0.1+
1995 07 02 691 0.1+ 0.1+ 1998 03 25 704 0.4− 0.2+ 1999 05 14 703 1.0+ 0.3+
1995 07 02 691 0.1− 0.2+ 1998 03 25 704 0.4− 0.4+ 1999 05 14 703 1.4+ 1.7−
1998 01 28 566 0.4+ 0.1− 1998 03 25 704 0.9− 0.6+ 1999 05 17 704 0.1− 0.9−
1998 01 28 566 0.4+ 0.5− 1998 03 25 704 0.3− 0.4+ 1999 05 17 704 0.7− 0.6−
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1998 01 28 566 0.7+ 0.2− 1998 03 25 566 0.5+ 0.4− 1999 05 17 704 1.3− 0.5+
1998 02 25 566 0.3+ 0.7+ 1998 03 25 566 0.3+ 0.3− 1999 05 17 704 0.6− 1.0−
1998 02 25 566 0.2− 0.5+ 1998 03 25 566 0.2+ 0.4− 1999 06 12 704 1.5+ 0.6+
1998 02 25 566 0.1+ 0.4+ 1999 05 12 704 1.1− 1.6− 1999 06 12 704 0.1− 0.5+
1998 03 24 704 0.1− 0.1− 1999 05 12 704 0.8+ 0.5+ 1999 06 12 704 0.8+ 1.6+
1998 03 24 704 0.3− 0.1+ 1999 05 12 704 1.6− 1.2+ 1999 06 12 704 0.5− 0.2+
1998 03 24 704 0.2− 0.0 1999 05 12 704 1.3+ 0.5+ 1999 06 12 704 0.3− 0.8+
1998 03 24 704 0.1− 0.6− 1999 05 14 703 0.4− 1.2−

1999 JZ101 = 1991 RR37

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Gnädig
M 262.88878 (2000.0) P Q
n 0.21743411 ω 248.45204 +0.96376760 +0.25601403
a 2.7389510 Ω 96.65272 −0.20822632 +0.89755676
e 0.1023537 i 4.32419 −0.16671474 +0.35895498
P 4.53 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1991 09 15 675 0.5+ 0.4− 1999 05 12 704 0.1+ 0.1+ 1999 05 17 704 0.6− 1.8+
1991 09 15 675 0.6− 0.7+ 1999 05 12 704 0.1− 0.0 1999 05 17 704 0.1+ 0.4+
1991 10 01 413 0.5+ 0.3− 1999 05 12 704 0.8− 0.2+ 1999 05 18 704 0.6+ 0.3+
1991 10 01 413 0.5− 0.1+ 1999 05 12 704 0.1+ 0.1− 1999 05 18 704 0.4+ 1.1−
1999 04 11 699 0.5− 0.1− 1999 05 12 704 0.3− 1.2− 1999 05 18 704 0.2+ 0.5−
1999 04 11 699 0.6− 0.1− 1999 05 13 704 0.1− 0.2− 1999 05 18 704 0.1+ 0.1+
1999 04 11 699 0.2+ 1.0+ 1999 05 13 704 1.4+ 0.8− 1999 05 18 704 1.0− 0.5+
1999 04 12 704 0.2− 0.9− 1999 05 13 704 0.0 0.8− 1999 05 19 704 0.7+ 0.2+
1999 04 12 704 1.3+ 0.6− 1999 05 13 704 0.0 1.2− 1999 05 19 704 0.3+ 0.5+
1999 04 12 704 0.2− 0.0 1999 05 17 704 0.1− 0.3+ 1999 05 19 704 0.0 0.7+
1999 04 12 704 1.0+ 0.5+ 1999 05 17 704 0.1− 0.2+ 1999 05 19 704 0.1− 0.3+
1999 04 12 704 0.6− 1.0+ 1999 05 17 704 0.5− 0.3− 1999 05 19 704 0.7− 0.2−

1999 JO102 = 1998 BF38

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 315.11431 (2000.0) P Q
n 0.24522285 ω 181.80506 +0.52626182 +0.84854237
a 2.5279128 Ω 119.95187 −0.77935829 +0.50719784
e 0.0991555 i 3.63906 −0.34007226 +0.15075212
P 4.02 H 15.2 G 0.15 U 6
Residuals in seconds of arc
1998 01 29 691 0.1+ 0.0 1999 05 13 704 0.2− 0.2− 1999 05 14 703 0.2− 0.5−
1998 01 29 691 0.0 0.2+ 1999 05 13 704 0.7+ 0.3+ 1999 05 14 703 0.7+ 1.3+
1998 01 29 691 0.1+ 0.0 1999 05 13 704 0.3+ 1.3− 1999 05 17 704 0.3+ 0.2−
1998 02 03 691 0.1− 0.0 1999 05 13 704 0.9− 0.3+ 1999 05 17 704 0.8+ 0.4+
1998 02 03 691 0.1+ 0.2− 1999 05 14 703 0.7− 0.9− 1999 05 17 704 0.6− 0.8+
1998 02 03 691 0.1− 0.1− 1999 05 14 703 0.2− 0.1+

1999 JX102 = 1993 FP55

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 100.95399 (2000.0) P Q
n 0.17704344 ω 33.01816 −0.60635532 −0.78796592
a 3.1411076 Ω 94.53461 +0.70434200 −0.59463749
e 0.1117849 i 6.16013 +0.36910105 −0.15973719
P 5.57 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1993 03 17 809 1.1− 1.2− 1999 05 13 704 0.6− 0.7− 1999 05 18 704 0.7+ 1.2+
1993 03 18 809 0.8+ 0.3+ 1999 05 14 703 0.9+ 0.6+ 1999 05 18 704 0.2− 0.5+
1993 04 16 413 (0.7− 4.3+) 1999 05 14 703 0.9− 0.2+ 1999 05 18 704 1.3+ 0.1−
1998 01 24 566 0.1− 0.6− 1999 05 14 703 0.4+ 0.5+ 1999 06 07 703 1.2− 1.0−
1998 01 24 566 0.2+ 0.0 1999 05 14 703 0.4+ 0.6− 1999 06 07 703 0.5+ 1.4+
1998 01 24 566 0.6+ 0.5− 1999 05 17 704 1.3+ 0.2− 1999 06 07 703 0.7− 1.0+
1998 02 23 566 0.1− 0.3+ 1999 05 17 704 0.3+ 1.0+ 1999 06 07 703 0.6+ 1.5+
1998 02 23 566 0.3− 0.5+ 1999 05 17 704 0.2− 0.4+ 1999 06 14 704 0.5+ 1.1−
1998 02 23 566 0.4− 0.8+ 1999 05 17 704 0.9− 0.7− 1999 06 14 704 0.5+ 0.7−

1999 05 13 704 1.3− 0.0 1999 05 17 704 1.4− 0.1+ 1999 06 14 704 0.2+ 0.4+
1999 05 13 704 0.0 0.5+ 1999 05 18 704 0.3− 0.1+ 1999 06 14 704 0.8+ 0.1−
1999 05 13 704 0.6+ 1.1− 1999 05 18 704 0.2+ 1.1− 1999 06 14 704 1.2− 1.5−

1999 JW103 = 1994 PW18

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 317.11731 (2000.0) P Q
n 0.14691216 ω 118.82674 +0.23367405 +0.97090737
a 3.5571121 Ω 164.42144 −0.94610612 +0.23945085
e 0.0666452 i 11.22974 −0.22423124 +0.00147145
P 6.71 H 13.2 G 0.15 U 4
Residuals in seconds of arc
1994 08 12 809 0.5+ 0.7+ 1999 04 12 704 0.2+ 1.8− 1999 05 14 704 0.5+ 0.7−
1994 08 12 809 0.3− 0.6+ 1999 04 12 704 0.1+ 1.2+ 1999 05 14 704 0.3+ 0.3−
1994 08 12 809 0.2+ 0.1− 1999 04 12 704 2.6− 2.4+ 1999 05 14 704 1.8− 0.9+
1994 08 13 809 1.9+ 0.1+ 1999 05 13 704 1.0− 0.5− 1999 05 14 704 0.7+ 1.7+
1994 08 13 809 1.2+ 0.4− 1999 05 13 704 1.4− 0.2+ 1999 05 14 704 0.5− 0.4−
1994 08 13 809 0.1+ 0.6− 1999 05 13 704 0.3− 1.7+ 1999 05 14 704 2.8− 0.5−
1994 09 05 809 0.8− 1.0− 1999 05 14 704 0.5+ 0.7− 1999 05 17 704 0.3− 1.1−
1994 09 05 809 0.2− 1.3− 1999 05 14 704 0.4+ 1.2− 1999 05 17 704 0.2− 1.3+
1994 09 05 809 0.2+ 1.3− 1999 05 14 704 0.1+ 0.4+ 1999 05 17 704 0.2− 0.6+
1994 09 06 809 1.2− 1.0+ 1999 05 14 704 1.9+ 0.3− 1999 05 18 703 0.5+ 1.3+
1994 09 06 809 0.7− 1.0+ 1999 05 14 704 0.6− 1.1− 1999 05 18 703 0.9+ 1.7+
1994 09 06 809 0.8− 1.5+ 1999 05 14 704 2.0+ 1.0− 1999 05 18 703 1.4+ 0.6−
1999 04 12 704 0.9+ 0.1− 1999 05 14 704 1.0− 0.5− 1999 05 18 703 1.2+ 0.1−
1999 04 12 704 0.6+ 0.5− 1999 05 14 704 0.3+ 1.4−

1999 JN104 = 1996 RF26

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 86.15327 (2000.0) P Q
n 0.21630266 ω 338.05452 −0.72320394 −0.68556271
a 2.7484941 Ω 157.97370 +0.66214054 −0.72266298
e 0.0863728 i 12.87170 +0.19633125 −0.08810210
P 4.56 H 14.2 G 0.15 U 4
Residuals in seconds of arc
1996 08 12 566 0.7+ 0.0 1999 04 12 704 0.1− 0.0 1999 05 12 704 0.2+ 0.7−
1996 08 12 566 0.5+ 0.3− 1999 04 12 704 0.1− 0.3− 1999 05 12 704 1.3+ 0.1−
1996 08 12 566 0.9+ 0.3+ 1999 04 12 704 0.6− 0.2+ 1999 05 12 704 0.3− 0.8−
1996 09 12 566 0.2− 0.1− 1999 04 12 704 0.9+ 0.7− 1999 05 15 704 0.1− 0.2−
1996 09 12 566 0.2− 0.0 1999 04 12 704 0.7+ 0.1+ 1999 05 15 704 0.8− 0.4−
1996 09 12 566 0.5− 0.2− 1999 04 16 704 0.6− 0.9− 1999 05 15 704 0.4+ 0.9−
1996 09 17 691 0.7− 0.3+ 1999 04 16 704 0.6− 0.2+ 1999 05 15 704 (1.7− 2.2−)
1996 09 17 691 0.2− 0.2+ 1999 04 16 704 (2.1− 0.5+) 1999 05 17 704 0.8+ 0.8−
1996 09 17 691 0.1− 0.2+ 1999 04 16 704 0.4+ 0.0 1999 05 17 704 1.5+ 1.2+
1999 03 28 699 0.7+ 0.6+ 1999 04 16 704 1.1− 0.5+ 1999 05 17 704 0.1− 0.4+
1999 03 28 699 0.2+ 0.2+ 1999 05 12 704 0.5+ 1.0+ 1999 05 17 704 1.6− 0.3−
1999 03 28 699 0.4+ 0.8+ 1999 05 12 704 0.9− 0.0 1999 05 17 704 1.1− 1.2+

1999 JM105 = 1980 DE3 = 1991 RH22

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.30922 (2000.0) P Q
n 0.21482781 ω 280.67431 +0.38198491 +0.92408864
a 2.7610592 Ω 11.80439 −0.82299153 +0.34611902
e 0.0718062 i 3.40594 −0.42044319 +0.16205493
P 4.59 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1980 02 20 095 0.7− 1.7− 1999 04 15 704 0.1+ 0.9+ 1999 05 13 704 0.8+ 1.3−
1991 09 15 675 0.0 0.1+ 1999 05 10 704 0.8− 0.2+ 1999 05 13 704 1.1+ 1.5−
1991 09 15 675 0.6+ 0.5− 1999 05 10 704 1.4− 1.2− 1999 05 18 704 0.6− 2.2−
1991 09 17 675 0.6− 1.0− 1999 05 10 704 2.1− 0.4+ 1999 05 18 704 2.0− 0.2+
1991 09 17 675 0.7+ 0.3− 1999 05 10 704 1.7+ 0.6− 1999 05 18 704 1.0+ 0.4+
1999 04 11 699 0.1+ 1.4+ 1999 05 10 704 0.2+ 1.2− 1999 05 18 704 0.6− 0.6+
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1999 04 11 699 0.3− 0.5+ 1999 05 12 699 1.7+ 0.0 1999 05 18 704 0.9− 0.8+
1999 04 11 699 0.2+ 1.0+ 1999 05 12 699 0.1− 0.2− 1999 05 18 699 0.3+ 0.2+
1999 04 15 704 0.3− 0.3+ 1999 05 12 699 1.3+ 0.5+ 1999 05 18 699 1.1+ 0.0
1999 04 15 704 0.1+ 0.1+ 1999 05 13 704 0.2− 0.0 1999 05 18 699 0.4− 0.6+
1999 04 15 704 1.3− 0.3− 1999 05 13 704 0.1+ 1.0+
1999 04 15 704 0.6+ 0.3− 1999 05 13 704 0.4+ 0.7−
1999 JE106 = 1988 DA2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 306.36232 (2000.0) P Q
n 0.19134826 ω 98.59015 +0.40982337 +0.91084827
a 2.9825407 Ω 195.87854 −0.89140683 +0.38852590
e 0.0673705 i 10.31535 −0.19349075 +0.13929484
P 5.15 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1988 02 16 809 0.1+ 0.4− 1999 04 12 704 0.6+ 0.9− 1999 05 13 704 (4.0− 0.5+)
1988 02 16 809 0.2− 0.4− 1999 04 12 704 0.0 0.8+ 1999 05 18 704 1.7− 0.3−
1988 02 16 809 0.4+ 0.5− 1999 04 12 704 0.2+ 1.2− 1999 05 18 704 0.3+ 0.1+
1988 02 21 809 0.6− 0.2+ 1999 04 12 704 0.4− 0.1− 1999 05 18 704 0.8− 0.7+
1988 02 21 809 0.2− 0.5− 1999 04 12 704 0.8− 0.3− 1999 05 18 704 0.2+ 1.1+
1988 02 21 809 0.2− 0.4− 1999 04 16 704 1.5− 1.1− 1999 05 18 704 (2.2− 1.7+)
1988 02 23 809 0.0 1.1+ 1999 04 16 704 1.1+ 0.4+ 1999 05 19 704 0.8− 0.7−
1988 02 23 809 0.0 0.6+ 1999 04 16 704 0.0 0.2− 1999 05 19 704 1.2+ 0.1−
1988 02 23 809 0.6+ 0.3+ 1999 05 13 704 1.1+ 0.2− 1999 05 19 704 0.9+ 0.6+
1999 04 11 699 0.2− 0.3+ 1999 05 13 704 0.3+ 0.5− 1999 05 19 704 (2.4+ 1.8+)
1999 04 11 699 0.4− 1.5+ 1999 05 13 704 0.3− 1.0−
1999 04 11 699 1.4+ 0.7+ 1999 05 13 704 0.5− 0.4+

1999 JW106 = 1996 SN6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 5.96279 (2000.0) P Q
n 0.23713883 ω 231.84168 −0.44285937 +0.89620712
a 2.5850420 Ω 11.95565 −0.77790170 −0.36951944
e 0.0934814 i 7.27630 −0.44580772 −0.24549580
P 4.16 H 14.7 G 0.15 U 5
Residuals in seconds of arc
1996 09 21 327 0.3+ 0.1+ 1996 09 22 327 0.1+ 0.4+ 1999 05 13 704 0.4− 0.2+
1996 09 21 327 0.2+ 1.7− 1999 05 09 699 1.0+ 0.8− 1999 05 13 704 0.3− 0.3+
1996 09 21 327 0.1− 0.8+ 1999 05 09 699 1.0− 0.9+ 1999 05 18 704 1.4+ 0.6−
1996 09 22 327 0.1− 0.2+ 1999 05 09 699 0.3+ 0.8− 1999 05 18 704 1.1− 0.7−
1996 09 22 327 0.2− 0.2+ 1999 05 13 704 0.5− 0.0 1999 05 18 704 0.2+ 0.7+
1996 09 22 327 0.2− 0.0 1999 05 13 704 0.6+ 0.9+

1999 JZ112 = 1992 OH7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 330.48508 (2000.0) P Q
n 0.27257044 ω 18.80756 +0.68159942 +0.72900575
a 2.3558640 Ω 294.21627 −0.67989664 +0.59912508
e 0.2428789 i 3.96299 −0.27048623 +0.33105852
P 3.62 H 15.5 G 0.15 U 5
Residuals in seconds of arc
1992 07 19 809 0.2+ 0.2+ 1999 05 09 699 0.4− 0.2− 1999 05 18 704 0.7− 0.7+
1992 07 19 809 0.1+ 0.3+ 1999 05 13 704 0.2+ 1.0+ 1999 05 18 704 1.3− 1.5+
1992 07 19 809 0.5+ 0.1+ 1999 05 13 704 0.4+ 0.8+ 1999 06 15 704 0.2+ 0.1−
1992 07 20 809 0.5− 0.2− 1999 05 13 704 0.7+ 1.3− 1999 06 15 704 0.4+ 0.2−
1992 07 20 809 0.2− 0.1− 1999 05 13 704 0.8+ 1.8− 1999 06 15 704 0.6+ 0.1−
1992 07 20 809 0.1− 0.3− 1999 05 18 704 0.2+ 0.3− 1999 06 15 704 1.0− 0.7+
1999 05 09 699 0.3− 0.4− 1999 05 18 704 0.1+ 0.8−
1999 05 09 699 0.4+ 0.8+ 1999 05 18 704 0.4− 0.1−
1999 JW117

Id. A. Gnädig (1991 observations)

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 313.71729 (2000.0) P Q
n 0.21509912 ω 241.08325 +0.61462042 +0.78460355
a 2.7587370 Ω 67.07106 −0.68943112 +0.58449759
e 0.1015479 i 5.07560 −0.38330988 +0.20678450
P 4.58 H 15.1 G 0.15 U 2
Residuals in seconds of arc
1991 09 11 675 0.2+ 1.9− 1996 12 17 691 0.1+ 0.0 1999 05 13 704 0.1+ 0.6+
1991 09 11 675 1.0+ 0.4− 1996 12 17 691 (0.6− 5.6−) 1999 05 18 704 (0.2+ 2.7−)
1991 10 01 413 0.4− 0.1+ 1997 02 04 691 0.5− 0.3− 1999 05 18 704 1.7− 1.6−
1991 10 01 413 0.7+ 0.9− 1997 02 04 691 0.3− 0.0 1999 05 18 704 0.8+ 0.5−
1996 12 05 691 0.4+ 0.8− 1997 02 04 691 0.3− 0.0 1999 05 18 704 1.2− 1.6−
1996 12 05 691 0.4+ 0.0 1998 01 31 910 0.1− 0.6− 1999 06 04 703 0.5− 0.7+
1996 12 05 691 0.4+ 0.3− 1998 01 31 910 0.4− 0.8− 1999 06 04 703 0.3+ 0.1+
1996 12 14 691 0.1+ 0.2− 1998 01 31 910 0.2− 0.5− 1999 06 04 703 (0.1− 3.2−)
1996 12 14 691 0.3+ 0.1− 1999 05 13 704 1.1+ 0.2+ 1999 06 04 703 0.6− 1.3−
1996 12 14 691 0.1+ 0.4− 1999 05 13 704 0.1+ 1.1−
1996 12 17 691 0.3− 0.5− 1999 05 13 704 (2.7+ 1.7−)

1999 JN118 = 1991 PV21

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 191.38555 (2000.0) P Q
n 0.22149882 ω 226.80476 +0.39915107 −0.91640712
a 2.7053395 Ω 199.72936 +0.86460916 +0.38694383
e 0.0432755 i 5.03108 +0.30517114 +0.10233505
P 4.45 H 14.0 G 0.15 U 1
Residuals in seconds of arc
1953 01 09 675 0.8− 0.3+ 1998 02 26 566 0.4− 0.5− 1999 05 20 699 0.7+ 0.7+
1953 01 09 675 1.3+ 0.5+ 1998 02 26 566 0.2− 0.5− 1999 05 20 699 0.1+ 0.3+
1982 07 16 413 0.1− 0.9− 1999 05 13 704 0.0 0.9+ 1999 05 20 699 0.8+ 0.6−
1982 07 16 413 0.9+ 0.9+ 1999 05 13 704 0.3− 1.0− 1999 06 05 699 0.4+ 0.4+
1982 08 12 413 1.1− 0.4− 1999 05 13 704 0.7+ 0.1+ 1999 06 05 699 1.1+ 0.3+
1982 08 12 413 0.3− 0.6− 1999 05 13 704 0.3+ 0.2+ 1999 06 05 699 1.0+ 1.0+
1982 09 12 413 0.2− 0.2− 1999 05 13 704 1.2+ 1.6− 1999 06 09 704 0.1− 0.2−
1982 09 12 413 1.1− 0.0 1999 05 18 704 0.0 0.4− 1999 06 09 704 0.5− 0.5−
1989 03 07 675 0.4− 0.2− 1999 05 18 704 0.5− 0.1− 1999 06 09 704 0.5− 0.1−
1989 03 07 675 0.5+ 0.1+ 1999 05 18 704 0.0 0.7+ 1999 06 09 704 0.3− 0.5+
1991 08 10 675 0.5+ 0.4+ 1999 05 18 704 0.6− 1.0+ 1999 06 09 704 0.2+ 0.8+
1991 08 10 675 1.5+ 1.1− 1999 05 18 704 0.8− 0.1+ 1999 06 14 704 0.4− 0.6−
1998 01 25 566 0.1− 0.3− 1999 05 19 704 0.3+ 0.6− 1999 06 14 704 0.2− 0.9−
1998 01 25 566 0.1− 0.1+ 1999 05 19 704 0.0 0.4+ 1999 06 14 704 0.7− 0.4−
1998 01 25 566 0.2− 0.0 1999 05 19 704 0.5+ 0.4− 1999 06 14 704 0.3− 0.0
1998 02 26 566 0.3− 0.7− 1999 05 19 704 0.7− 0.5+ 1999 06 14 704 0.6− 0.0

1999 JO119 = 1989 TQ10

Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 267.77445 (2000.0) P Q
n 0.27511240 ω 148.11303 +0.98401732 −0.17580556
a 2.3413299 Ω 222.04213 +0.15319982 +0.91687673
e 0.1481172 i 2.42416 +0.09077298 +0.35837058
P 3.58 H 14.7 G 0.15 U 3
Residuals in seconds of arc
1989 10 02 385 0.5+ 0.7+ 1999 05 13 704 1.4+ 0.7+ 1999 06 09 704 0.5− 1.8−
1989 10 02 385 1.2− 1.1+ 1999 05 18 704 0.0 0.3− 1999 06 09 704 0.4− 1.0+
1991 04 09 675 0.7+ 1.7− 1999 05 18 704 1.2− 0.7+ 1999 06 14 691 0.4+ 0.5+
1991 04 09 675 1.1− 0.3+ 1999 05 18 704 1.8− 0.2− 1999 06 14 691 0.4+ 0.1+
1996 08 09 010 0.3− 0.5− 1999 05 18 704 (2.6− 0.9+) 1999 06 14 691 0.3+ 0.1+
1996 08 09 010 0.3+ 0.4− 1999 05 19 704 0.9− 1.9+ 1999 06 15 704 0.6+ 0.1+
1996 08 09 010 1.0+ 1.5− 1999 05 19 704 0.1− 0.8− 1999 06 15 704 0.0 0.8−
1999 05 13 704 0.1− 0.1− 1999 05 19 704 1.9+ 0.1+ 1999 06 15 704 0.0 0.1+
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1999 05 13 704 0.8+ 0.3− 1999 05 19 704 0.9+ 0.4+ 1999 06 15 704 1.2+ 0.2+
1999 05 13 704 0.9− 1.4+ 1999 06 09 704 0.8− 0.2− 1999 06 15 704 0.2+ 0.2+
1999 05 13 704 (2.3+ 1.5+) 1999 06 09 704 1.2− 1.0−

1999 JL121 = 1985 YF2 = 1990 UZ5 = 1999 LR17

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 234.71064 (2000.0) P Q
n 0.18433391 ω 314.68764 +0.82565599 −0.53786470
a 3.0577306 Ω 78.56595 +0.55419245 +0.71670494
e 0.0963975 i 10.00437 +0.10565470 +0.44388691
P 5.35 H 13.6 G 0.15 U 4
Residuals in seconds of arc
1985 12 17 010 0.1+ 0.5− 1999 05 13 704 (2.8− 2.3+) 1999 06 05 699 0.1− 0.1−
1985 12 17 010 (5.0+ 1.9+) 1999 05 18 704 0.0 0.5− 1999 06 05 699 0.1+ 1.2+
1990 10 19 809 0.1− 0.1− 1999 05 18 704 0.8+ 0.8− 1999 06 09 704 0.3+ 0.0
1990 10 19 809 1.5− 0.9− 1999 05 18 704 0.9− 0.5+ 1999 06 09 704 0.7+ 1.3+
1990 10 19 809 1.2− 0.5+ 1999 05 18 704 (2.2+ 0.2−) 1999 06 09 704 1.1+ 0.7−
1990 10 24 809 0.7+ 0.0 1999 05 19 704 0.8+ 0.7+ 1999 06 09 704 (2.2− 0.5−)
1990 10 24 809 1.2+ 0.6+ 1999 05 19 704 0.3− 0.0 1999 06 15 704 0.2− 0.9−
1990 10 24 809 1.0+ 0.3− 1999 05 19 704 (1.0− 2.6+) 1999 06 15 704 0.6− 0.3−
1999 05 13 704 1.4− 0.7+ 1999 05 19 704 0.3− 1.5− 1999 06 15 704 0.1− 0.4−
1999 05 13 704 0.5− 1.2+ 1999 05 19 704 0.4+ 1.1− 1999 06 15 704 0.3+ 0.2−
1999 05 13 704 1.3− 0.1+ 1999 06 05 699 1.5+ 0.6+ 1999 06 15 704 0.6− 0.6−

1999 JB124 = 1999 LN12 = 1979 SX = 1992 GE4

Id. A. Doppler, G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 9.70753 (2000.0) P Q
n 0.28930451 ω 71.58257 −0.05423080 +0.99823367
a 2.2641190 Ω 195.36929 −0.94720570 −0.05911726
e 0.1337212 i 5.25189 −0.31600694 +0.00588972
P 3.41 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1979 09 24 801 0.6− 1.8+ 1999 05 14 704 0.6+ 1.1− 1999 06 09 704 0.3+ 0.3−
1992 04 04 809 0.3+ 0.9+ 1999 05 14 704 0.2+ 0.6− 1999 06 09 704 0.6− 0.3−
1992 04 04 809 0.3− 0.6+ 1999 05 14 704 1.3+ 0.0 1999 06 09 704 0.2− 0.1+
1992 04 04 809 0.5− 1.2+ 1999 05 14 704 1.7− 1.2− 1999 06 14 704 0.1+ 0.3+
1992 04 06 809 0.1+ 0.1+ 1999 05 18 704 0.1− 0.1− 1999 06 14 704 0.0 0.1+
1992 04 06 809 0.1− 0.8+ 1999 05 18 704 0.3+ 1.7+ 1999 06 14 704 0.2+ 0.1+
1992 04 06 809 1.3+ 0.3− 1999 05 18 704 1.4− 2.0− 1999 06 14 704 0.0 0.2+
1996 12 01 327 0.3− 0.1+ 1999 05 18 704 1.1+ 0.8+ 1999 06 14 704 0.1+ 0.5−
1996 12 01 327 0.4− 0.2− 1999 06 09 704 0.1− 0.5+
1996 12 01 327 0.5+ 0.5+ 1999 06 09 704 0.0 0.3+

1999 JO129 = 1990 HY1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 175.53119 (2000.0) P Q
n 0.23594139 ω 317.10389 +0.27706437 −0.94284519
a 2.5937810 Ω 116.02690 +0.92790904 +0.21252906
e 0.1801456 i 11.89031 +0.24943967 +0.25665997
P 4.18 H 14.5 G 0.15 U 5
Residuals in seconds of arc
1990 04 27 413 0.3+ 1.1+ 1999 05 15 703 0.2− 0.8+ 1999 06 08 703 0.1+ 0.9+
1990 04 29 413 (3.6− 0.4+) 1999 05 15 703 0.4+ 0.6+ 1999 06 08 703 1.9− 0.0
1998 01 26 566 0.1− 0.3− 1999 05 15 703 0.7− 0.3+ 1999 06 14 704 0.2− 0.7−
1998 01 26 566 0.0 0.2− 1999 05 15 703 0.2+ 0.8+ 1999 06 14 704 0.2− 0.4−
1998 01 26 566 0.1+ 0.3− 1999 05 17 704 0.4+ 1.0− 1999 06 14 704 0.4− 0.0
1999 05 12 704 0.8+ 0.3− 1999 05 17 704 0.9+ 1.2− 1999 06 14 704 0.4+ 0.2+
1999 05 12 704 (2.1− 2.8+) 1999 05 17 704 0.4+ 0.7− 1999 06 14 704 0.3+ 1.1−
1999 05 12 704 0.4− 1.1+ 1999 06 08 703 0.4− 0.4+
1999 05 12 704 (4.2− 0.5+) 1999 06 08 703 0.0 0.6−

1999 KQ = 1996 TN64

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 94.44578 (2000.0) P Q
n 0.21892873 ω 311.59155 −0.74000467 −0.67222608
a 2.7264710 Ω 186.28896 +0.66186519 −0.72183860
e 0.1234766 i 11.84012 +0.11969776 −0.16450267
P 4.50 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1996 10 09 566 0.6+ 0.0 1999 05 12 704 0.6− 0.1+ 1999 05 16 703 0.0 0.1+
1996 10 09 566 0.8+ 0.1+ 1999 05 12 704 0.8+ 0.6− 1999 05 16 703 0.5− 0.8+
1996 10 09 566 0.4+ 0.3+ 1999 05 12 704 0.3− 1.2− 1999 05 16 703 0.3− 1.6+
1996 10 19 910 0.4− 0.2− 1999 05 12 704 0.4+ 0.4− 1999 05 19 703 0.3− 0.1−
1996 10 19 910 0.5− 0.0 1999 05 12 704 0.8− 0.2+ 1999 05 19 703 0.2+ 0.4+
1996 10 19 910 0.8− 0.3− 1999 05 15 704 0.3+ 0.3− 1999 05 19 703 0.1+ 0.8+
1999 04 12 704 0.8+ 1.3+ 1999 05 15 704 0.7+ 1.6− 1999 05 19 703 0.0 0.4+
1999 04 12 704 (2.8− 2.6+) 1999 05 15 704 1.7− 1.1− 1999 06 09 699 0.1− 0.3+
1999 04 12 704 0.7− 0.9− 1999 05 15 704 0.7+ 0.7− 1999 06 09 699 0.3+ 0.7+
1999 04 12 704 1.2+ 0.3− 1999 05 15 704 (2.1+ 1.4+) 1999 06 09 699 0.2+ 0.4−
1999 04 12 704 0.1− 0.4+ 1999 05 16 703 0.2− 0.5+

1999 KS2 = 1975 WN = 1975 XW6 = 1994 LQ5

Id. G. V. Williams (MPC 35041, unpublished); 1994 CF10 = 1975 WN
(MPC 32233) is invalid

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 165.46780 (2000.0) P Q
n 0.18764261 ω 16.03812 +0.18744179 −0.96641913
a 3.0216795 Ω 63.43932 +0.87824525 +0.08473419
e 0.0814553 i 11.33375 +0.43994416 +0.24259880
P 5.25 H 12.9 G 0.15 U 2
Residuals in seconds of arc
1975 11 28 095 0.1+ 0.5− 1999 05 13 704 0.3− 0.1− 1999 05 19 691 0.4− 0.3+
1975 12 01 330 0.0 0.4− 1999 05 13 704 0.2− 0.4− 1999 06 05 703 0.8+ 0.1−
1994 06 03 809 1.2− 1.9+ 1999 05 13 704 0.8− 0.2− 1999 06 05 703 1.0+ 0.6+
1994 06 03 809 1.1+ 2.9+ 1999 05 13 704 0.2+ 0.2− 1999 06 05 703 0.5+ 0.5+
1994 06 03 809 2.4+ 2.2+ 1999 05 13 704 1.0− 0.3+ 1999 06 05 703 1.1+ 0.0
1994 06 04 809 1.2+ 1.1+ 1999 05 16 691 0.2− 0.2+ 1999 06 09 704 0.1− 0.4−
1994 06 04 809 0.8+ 1.2+ 1999 05 16 691 0.3− 0.1+ 1999 06 09 704 1.0− 0.4+
1994 06 04 809 1.4+ 1.0+ 1999 05 16 691 0.5− 0.1− 1999 06 09 704 0.4+ 0.5+
1997 02 10 691 0.2− 0.9+ 1999 05 18 704 0.2+ 0.2− 1999 06 09 704 0.7− 0.2−
1997 02 10 691 0.0 0.0 1999 05 18 704 0.5− 0.7− 1999 06 09 704 0.3− 2.3−
1997 02 10 691 0.1− 0.1+ 1999 05 18 704 0.8− 0.7− 1999 06 15 704 0.1− 0.1−
1998 01 26 566 0.6+ 1.1+ 1999 05 18 704 2.8− 2.2− 1999 06 15 704 0.0 0.0
1998 01 26 566 0.6+ 0.8+ 1999 05 19 704 0.5− 0.3− 1999 06 15 704 0.2− 0.6+
1998 01 26 566 0.7+ 1.0+ 1999 05 19 704 1.0− 1.2− 1999 06 15 704 0.1− 0.5+
1998 02 27 566 0.0 0.1− 1999 05 19 704 1.4+ 2.8− 1999 06 15 704 0.3− 0.2+
1998 02 27 566 0.0 0.1+ 1999 05 19 691 0.1− 0.3+
1998 02 27 566 0.0 0.1+ 1999 05 19 704 0.5− 1.7−

1999 KS3 = 1990 WU12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Gnädig
M 151.97097 (2000.0) P Q
n 0.17179594 ω 224.56733 −0.03020107 −0.94331540
a 3.2047497 Ω 230.17442 +0.99433352 +0.00536559
e 0.0357027 i 25.49084 +0.10192524 −0.33185428
P 5.74 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1982 04 22 413 0.5− 0.7+ 1999 05 13 704 0.8− 0.2+ 1999 05 19 704 0.0 0.8−
1982 04 22 413 0.3− 0.7− 1999 05 13 704 0.8+ 0.3− 1999 05 19 691 0.2− 0.6+
1988 08 16 413 0.9+ 1.2− 1999 05 14 704 0.3+ 0.4− 1999 05 19 691 0.1− 0.1+
1988 08 16 413 0.4− 4.0+ 1999 05 14 704 0.6+ 0.3− 1999 05 20 691 0.2− 0.3+
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1990 11 23 372 1.0− 0.4− 1999 05 14 704 1.1+ 0.8− 1999 05 20 691 0.3− 0.2+
1990 11 23 372 0.1+ 0.8− 1999 05 14 704 0.8− 0.1+ 1999 05 20 691 0.4− 0.1+
1992 02 01 413 0.0 0.9+ 1999 05 14 704 0.7− 0.2+ 1999 06 09 704 0.1+ 1.0+
1992 02 01 413 1.2+ 0.6+ 1999 05 18 704 0.1− 0.5− 1999 06 09 704 0.5+ 0.6+
1999 05 10 704 0.3+ 0.1− 1999 05 18 704 0.5+ 0.9− 1999 06 09 704 0.5− 0.3+
1999 05 10 704 0.2+ 0.7+ 1999 05 18 704 0.2+ 0.0 1999 06 09 704 0.3+ 1.2+
1999 05 10 704 0.3− 0.6− 1999 05 18 704 0.5− 0.1+ 1999 06 09 704 0.1− 0.9+
1999 05 10 704 0.2− 0.3+ 1999 05 18 704 0.4− 0.7− 1999 06 14 704 0.1+ 0.4−
1999 05 10 704 0.1+ 0.4− 1999 05 19 704 0.2− 0.4− 1999 06 14 704 0.2− 0.4−
1999 05 13 704 0.4+ 0.1− 1999 05 19 704 0.5− 0.2− 1999 06 14 704 0.6+ 0.4+
1999 05 13 704 0.5+ 0.8− 1999 05 19 704 0.4− 1.0− 1999 06 14 704 0.2− 0.5−
1999 05 13 704 0.5+ 0.2− 1999 05 19 691 0.1− 0.3+ 1999 06 14 704 0.1+ 0.5−

1999 KF4 = 1972 TB
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 6.12177 (2000.0) P Q
n 0.18130410 ω 54.09492 +0.46558462 +0.80471080
a 3.0917021 Ω 247.74261 −0.88442166 +0.40797810
e 0.2866159 i 23.45256 −0.03208264 +0.43127067
P 5.44 H 12.6 G 0.15 U 2
Residuals in seconds of arc
1972 10 05 662 0.3+ 1.4− 1999 05 21 704 0.8− 0.5+ 1999 07 16 704 0.2+ 0.0
1972 10 07 662 0.4− 1.7+ 1999 06 21 704 0.6+ 1.2+ 1999 07 16 704 0.1+ 0.0
1999 05 20 704 0.3− 0.7+ 1999 06 21 704 0.6− 0.8− 1999 07 16 704 0.1+ 0.1−
1999 05 20 704 0.2+ 0.2− 1999 06 21 704 0.0 1.4+ 1999 07 22 704 0.6− 0.1−
1999 05 20 704 0.1− 0.7− 1999 06 21 704 0.1+ 0.9+ 1999 07 22 704 0.5− 0.1+
1999 05 20 704 1.5+ 1.4− 1999 07 15 704 0.7+ 0.3− 1999 07 22 704 0.6− 0.1+
1999 05 21 704 0.1+ 0.2− 1999 07 15 704 0.8+ 0.2− 1999 07 22 704 0.3− 0.3−
1999 05 21 704 0.0 0.3− 1999 07 15 704 0.6+ 0.4− 1999 07 22 704 0.3− 0.1−
1999 05 21 704 0.4− 0.5+ 1999 07 15 704 0.6+ 0.5−
1999 05 21 704 1.3− 0.4+ 1999 07 16 704 0.0 0.1−

1999 KP4 = 1991 ND = 1998 FV12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 312.36940 (2000.0) P Q
n 0.37785189 ω 239.72696 +0.91285115 −0.24117298
a 1.8949088 Ω 131.94929 +0.28305395 +0.95533495
e 0.0629676 i 26.29341 −0.29425029 +0.17079439
P 2.61 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1991 07 09 675 0.7+ 1.9− 1999 05 20 704 0.4− 0.4+ 1999 07 13 704 0.2+ 0.3+
1991 07 09 675 (1.3+ 4.6−) 1999 05 20 704 1.6− 0.3+ 1999 07 13 704 0.1− 0.3+
1991 07 10 675 1.4− 1.0+ 1999 05 20 704 1.0+ 0.1− 1999 07 14 704 (3.3− 0.7−)
1991 07 10 675 0.2+ 1.1− 1999 05 21 704 0.1− 0.3+ 1999 07 14 704 0.6+ 0.0
1998 03 26 566 0.3− 0.8+ 1999 05 21 704 0.1− 0.6− 1999 07 14 704 0.4+ 0.0
1998 03 26 566 0.1+ 0.7+ 1999 05 21 704 0.2+ 1.0+ 1999 07 14 704 0.1+ 0.1+
1998 03 26 566 0.8− 0.7+ 1999 05 21 704 0.3+ 0.7− 1999 07 16 704 0.1+ 0.7+
1998 03 27 566 0.2− 0.7+ 1999 05 21 704 0.4− 0.1+ 1999 07 16 704 0.1− 1.0+
1998 03 27 566 0.1− 0.3+ 1999 07 13 704 0.0 0.1+ 1999 07 16 704 0.1− 1.1+
1998 03 27 566 0.5− 1.0+ 1999 07 13 704 0.2− 0.0
1999 05 20 704 0.5+ 0.6+ 1999 07 13 704 0.1+ 0.2+

1999 KK6 = 1954 GM = 1991 LG = 1994 UY2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 326.23498 (2000.0) P Q
n 0.37867720 ω 134.92239 +0.95716174 +0.12728006
a 1.8921546 Ω 220.00212 −0.15257287 +0.98509646
e 0.0620063 i 23.86566 +0.24609535 +0.11569251
P 2.60 H 13.8 G 0.15 U 2
Residuals in seconds of arc
1954 04 02 675 (1.0+ 4.6+)Y 1999 05 17 704 1.2− 1.1+ 1999 07 15 704 0.3+ 0.4−
1954 04 02 675 (1.6+ 7.3−)Y 1999 05 17 704 0.8− 0.8+ 1999 07 15 704 0.1+ 0.2−

1954 04 02 675 (4.2+ 4.8−)Y 1999 05 17 704 (1.0− 2.3+) 1999 07 15 704 0.1− 0.2+
1991 06 07 675 (1.3+ 2.1−) 1999 05 17 704 0.3− 0.3+ 1999 07 16 704 0.2− 0.3+
1991 06 07 675 0.2+ 1.4− 1999 05 25 704 0.0 1.1− 1999 07 16 704 0.4− 0.2+
1991 06 09 675 0.6+ 1.4− 1999 05 25 704 1.3+ 1.1+ 1999 07 16 704 0.0 0.3+
1991 06 09 675 0.1+ 0.7− 1999 05 25 704 (2.4+ 1.7+) 1999 07 16 704 0.1− 0.6+
1994 10 29 675 (0.6+ 2.6+) 1999 05 25 704 (1.5+ 2.3+) 1999 07 22 704 0.7+ 0.1−
1994 10 29 675 (3.5+ 1.3+) 1999 05 25 704 0.4− 0.3+ 1999 07 22 704 0.0 0.3−
1994 10 31 675 (1.9+ 3.1−) 1999 06 21 704 0.0 0.4+ 1999 07 22 704 0.3− 0.1−
1994 10 31 675 0.1− 1.4− 1999 06 21 704 0.2+ 0.2+ 1999 07 22 704 0.1+ 0.0
1996 05 15 691 0.0 0.1− 1999 06 21 704 0.0 0.3+ 1999 07 22 704 0.1+ 0.5−
1996 05 15 691 0.1− 0.1− 1999 06 21 704 0.1+ 0.3+
1996 05 15 691 0.1− 0.1+ 1999 06 21 704 0.1+ 0.5+

1999 KM6 = 1989 DE
Id. A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 66.33139 (2000.0) P Q
n 0.21084853 ω 58.71219 −0.96165934 −0.08120438
a 2.7956899 Ω 115.46952 +0.00888388 −0.96387980
e 0.2767238 i 16.86675 +0.27410288 −0.25365643
P 4.67 H 13.7 G 0.15 U 3
Residuals in seconds of arc
1982 11 10 413 0.2− 1.4+ 1999 05 21 704 0.5+ 0.5+ 1999 06 14 620 0.9+ 0.1+
1982 11 10 413 0.3− 0.4− 1999 05 21 704 2.0− 0.4+ 1999 06 14 620 0.4+ 0.3+
1989 02 26 399 1.4+ 0.8+ 1999 05 21 620 0.6− 0.2+ 1999 06 14 620 1.1+ 0.3+
1989 02 26 399 0.5− 0.1− 1999 05 22 620 0.2− 0.3− 1999 07 09 620 0.2+ 0.3+
1989 02 26 399 0.9− 0.7+ 1999 05 22 620 0.6− 0.1+ 1999 07 09 620 0.2− 0.3−
1999 03 24 704 0.5− 0.5− 1999 05 22 620 0.5− 0.1+ 1999 07 09 620 0.6+ 0.7−
1999 03 24 704 0.5− 0.0 1999 05 22 620 1.0− 0.0 1999 07 13 704 0.2+ 0.1−
1999 03 24 704 (1.8− 2.2+) 1999 05 24 620 0.9− 0.4+ 1999 07 13 704 0.4+ 0.3−
1999 03 24 704 0.3− 0.1+ 1999 05 24 620 0.2− 0.2+ 1999 07 13 704 0.7+ 0.3−
1999 03 24 704 0.5− 1.3+ 1999 05 24 620 0.2− 0.4+ 1999 07 13 704 0.3+ 0.1−
1999 05 15 704 0.7+ 1.3− 1999 06 04 620 0.3+ 0.2+ 1999 07 13 704 0.4+ 0.4−
1999 05 15 704 1.4− 1.2− 1999 06 04 620 0.2+ 0.1+ 1999 07 19 704 0.1− 1.3+
1999 05 15 704 0.5− 0.0 1999 06 05 620 0.7− 0.0 1999 07 19 704 0.6+ 0.3+
1999 05 15 704 0.3− 0.3− 1999 06 14 704 0.4+ 0.6+ 1999 07 19 704 0.7+ 0.3−
1999 05 15 704 1.2− 0.5− 1999 06 14 704 0.5+ 0.1− 1999 07 19 704 1.1+ 0.0
1999 05 21 704 0.7+ 0.4+ 1999 06 14 704 0.2+ 0.3+ 1999 07 19 704 0.2+ 0.1−
1999 05 21 704 0.1− 0.2− 1999 06 14 704 0.5+ 0.3+
1999 05 21 704 0.3+ 0.3− 1999 06 14 704 0.5+ 0.0

1999 KS7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 52.42237 (2000.0) P Q
n 0.24163889 ω 20.70042 −0.12514743 +0.97680361
a 2.5528472 Ω 242.46112 −0.93560155 −0.17446882
e 0.0502322 i 11.30105 −0.33013310 +0.12415851
P 4.08 H 13.0 G 0.15 U 3
Residuals in seconds of arc
1998 03 31 704 0.1− 0.5− 1998 05 26 566 0.4+ 0.3− 1999 05 21 704 1.4− 0.7+
1998 03 31 704 1.8− 1.1− 1998 05 26 566 0.5+ 0.3− 1999 05 21 704 0.8+ 0.8+
1998 03 31 704 0.1+ 0.4− 1998 06 18 704 0.5+ 0.6+ 1999 07 12 704 0.6+ 0.4−
1998 03 31 704 0.3+ 0.7+ 1998 06 18 704 0.2− 0.8+ 1999 07 12 704 0.2+ 0.1−
1998 03 31 704 0.2+ 0.2+ 1998 06 18 704 0.5− 0.2+ 1999 07 12 704 0.2− 0.0
1998 04 01 704 0.4+ 0.3− 1998 06 18 704 0.2− 0.8− 1999 07 12 704 0.3+ 0.2+
1998 04 01 704 1.9− 1.1+ 1999 05 20 704 0.2− 0.5+ 1999 07 12 704 0.2+ 0.7+
1998 04 01 704 0.2+ 0.2+ 1999 05 20 704 0.4− 0.1+ 1999 07 22 704 0.2+ 0.5−
1998 04 01 704 0.3− 1.0− 1999 05 20 704 0.8+ 0.8− 1999 07 22 704 0.0 0.1−
1998 04 01 704 (4.3− 4.0−) 1999 05 20 704 0.3+ 0.1+ 1999 07 22 704 0.1+ 0.1+
1998 04 28 566 1.1+ 0.4+ 1999 05 20 704 0.8+ 0.4− 1999 07 22 704 0.1+ 0.5+
1998 04 28 566 0.8+ 0.2+ 1999 05 21 704 1.0− 0.2+ 1999 07 22 704 0.4− 0.4−
1998 04 28 566 0.5+ 0.5+ 1999 05 21 704 1.2− 0.1−
1998 05 26 566 0.6+ 0.4− 1999 05 21 704 0.0 1.5−
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1999 KK13 = 1998 FW127 = 1999 LE28

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 243.42592 (2000.0) P Q
n 0.21509463 ω 308.71421 +0.89552486 −0.43947393
a 2.7587753 Ω 77.45637 +0.42730384 +0.80526872
e 0.0661878 i 4.11142 +0.12428456 +0.39800119
P 4.58 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1998 03 25 704 0.6− 0.0 1999 05 18 704 1.2− 0.9+ 1999 06 14 704 0.8+ 0.2+
1998 03 25 704 0.7− 0.9+ 1999 05 18 704 0.0 0.6+ 1999 06 14 704 0.2+ 0.1+
1998 03 25 704 1.1+ 0.5+ 1999 05 18 704 0.9+ 0.3+ 1999 06 14 704 0.9− 0.1+
1998 03 25 704 0.1− 0.1− 1999 05 19 704 0.1− 0.4− 1999 06 14 704 1.4− 1.1+
1998 03 25 704 0.9+ 0.5+ 1999 05 19 704 1.8− 1.0− 1999 06 14 704 0.3− 0.5−
1998 03 26 704 0.1+ 0.9− 1999 05 19 704 0.3− 1.4− 1999 06 15 704 0.1+ 0.4+
1998 03 26 704 1.3− 1.2− 1999 06 14 704 0.9− 0.5+ 1999 06 15 704 0.3+ 0.0
1998 03 26 704 0.5+ 0.2+ 1999 06 14 704 1.4+ 0.0 1999 06 15 704 0.3− 0.3−
1999 05 18 704 0.7+ 0.3− 1999 06 14 704 (2.8− 1.5+) 1999 06 15 704 0.3+ 0.2−
1999 05 18 704 1.7+ 1.3+ 1999 06 14 704 0.3+ 0.7− 1999 06 15 704 0.3+ 0.7−

1999 KR13 = 1997 WL43 = 1999 LL18

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 117.18860 (2000.0) P Q
n 0.26526092 ω 88.87487 −0.70921944 −0.70419998
a 2.3989463 Ω 46.35896 +0.62712261 −0.65177289
e 0.1616707 i 2.63892 +0.32206368 −0.28159275
P 3.72 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1997 11 29 704 (2.6− 1.7−) 1997 12 05 704 1.2+ 0.3+ 1999 05 19 704 (2.0+ 1.3−)
1997 11 29 704 (3.0− 1.2−) 1997 12 05 704 1.2+ 0.1+ 1999 06 09 704 0.0 0.5+
1997 11 29 704 (3.6− 1.4−) 1997 12 05 704 0.3+ 0.6+ 1999 06 09 704 0.1− 0.5+
1997 11 29 704 (2.6− 1.7−) 1997 12 05 704 0.3+ 0.3+ 1999 06 09 704 0.1− 0.8+
1997 11 29 704 1.8− 0.6+ 1999 05 18 704 0.1− 0.7− 1999 06 09 704 0.2+ 0.3+
1997 12 04 704 0.4+ 0.2− 1999 05 18 704 0.1− 0.7− 1999 06 09 704 0.1+ 0.2−
1997 12 04 704 0.7− 0.1− 1999 05 18 704 0.2+ 1.0− 1999 06 15 704 0.2− 0.1+
1997 12 04 704 0.9+ 0.7− 1999 05 18 704 (1.0− 3.0−) 1999 06 15 704 0.4− 0.7−
1997 12 04 704 0.4− 0.0 1999 05 19 704 0.1+ 0.9+ 1999 06 15 704 0.1+ 0.6−
1997 12 04 704 0.5+ 0.9− 1999 05 19 704 0.9+ 1.0+ 1999 06 15 704 0.2+ 0.4−
1997 12 05 704 1.8− 0.3− 1999 05 19 704 0.5− 0.3+ 1999 06 15 704 0.2− 0.3−

1999 KT13 = 1999 LG19 = 1989 UF4

Id. A. Doppler (d), G. V. Williams, A. Gnädig
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 326.05592 (2000.0) P Q
n 0.27037709 ω 77.36537 +0.71206017 +0.69605345
a 2.3685876 Ω 238.43623 −0.67882210 +0.64898246
e 0.1241437 i 6.20437 −0.17936239 +0.30713410
P 3.65 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1989 10 23 033 0.2+ 0.2+ 1999 05 10 704 1.5+ 1.7+ 1999 06 09 704 0.0 0.3−
1989 10 23 033 0.3+ 0.2+ 1999 05 10 704 0.8+ 0.3− 1999 06 09 704 0.7− 0.7+
1989 10 26 033 0.6− 0.6+ 1999 05 10 704 1.0− 0.8− 1999 06 09 704 0.3− 0.1+
1997 12 31 327 1.4− 0.2− 1999 05 18 704 0.1− 0.1− 1999 06 09 704 0.7− 0.5+
1997 12 31 327 0.3+ 0.1+ 1999 05 18 704 0.5+ 0.0 1999 06 09 704 0.2+ 0.6+
1997 12 31 327 0.2+ 0.1+ 1999 05 18 704 0.1− 0.0 1999 06 15 704 0.3− 0.1+
1997 12 31 327 0.1+ 0.0 1999 05 18 704 0.7− 0.5− 1999 06 15 704 0.5− 0.1+
1998 01 25 566 0.4+ 0.4+ 1999 05 18 704 0.2− 0.2+ 1999 06 15 704 0.8− 0.0
1998 01 25 566 0.2+ 0.0 1999 05 19 704 0.8+ 0.3+ 1999 06 15 704 0.5− 0.1−
1998 01 25 566 0.3+ 0.2+ 1999 05 19 704 1.6+ 1.5+ 1999 06 15 704 0.7− 0.5+
1999 05 10 704 1.3+ 0.6− 1999 05 19 704 1.1− 0.9−
1999 05 10 704 0.9+ 1.0− 1999 05 19 704 0.4+ 0.5−

1999 KH14 = 1978 WN13

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 65.50501 (2000.0) P Q
n 0.21343703 ω 103.68861 −0.97586895 +0.18045119
a 2.7730405 Ω 86.81221 −0.21517988 −0.89043283
e 0.1153289 i 7.07350 +0.03711363 −0.41781185
P 4.62 H 15.2 G 0.15 U 5
Residuals in seconds of arc
1978 11 29 675 0.7− 0.1+ 1999 05 19 704 1.3− 0.2− 1999 06 10 704 0.2− 0.6−
1978 11 30 675 0.7+ 0.0 1999 06 09 704 0.3+ 0.1+ 1999 06 10 704 0.2+ 0.2+
1999 05 18 704 0.3+ 0.1− 1999 06 09 704 0.4− 0.8− 1999 06 10 704 0.1− 0.1+
1999 05 18 704 1.4+ 0.3− 1999 06 09 704 1.4+ 1.3− 1999 06 10 704 0.3+ 0.5+
1999 05 18 704 1.9+ 0.3+ 1999 06 09 704 0.1− 0.3+ 1999 06 10 704 0.0 0.1−
1999 05 18 704 1.1− 0.5+ 1999 06 09 704 1.8− 0.7− 1999 06 15 704 0.1− 0.1−
1999 05 18 704 0.5− 0.4+ 1999 06 10 704 0.0 0.1+ 1999 06 15 704 0.2− 0.3+
1999 05 19 704 1.4− 0.1+ 1999 06 10 704 0.5+ 0.1− 1999 06 15 704 0.0 0.2−
1999 05 19 704 0.2− 0.1+ 1999 06 10 704 0.5+ 0.2+ 1999 06 15 704 0.5− 0.6+
1999 05 19 704 1.0+ 0.4+ 1999 06 10 704 0.1+ 0.5+ 1999 06 15 704 0.3− 0.9+
1999 05 19 704 0.2− 0.9− 1999 06 10 704 0.6+ 0.2−
1999 KL14 = 1993 TK13 = 1999 LV12

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 251.99303 (2000.0) P Q
n 0.29119530 ω 243.17583 +0.85513633 −0.51627735
a 2.2543074 Ω 147.84456 +0.50140210 +0.80072143
e 0.1351512 i 5.05551 +0.13167307 +0.30381391
P 3.38 H 14.6 G 0.15 U 2
Residuals in seconds of arc
1992 04 09 691 0.2− 0.4+ 1998 01 28 566 0.5− 0.2− 1999 05 19 704 (0.3− 2.1−)
1992 04 09 691 1.1− 0.5+ 1998 01 28 566 0.5− 0.2− 1999 06 09 704 0.9+ 0.0
1992 04 09 691 0.4− 0.1− 1999 05 18 704 1.1+ 1.3− 1999 06 09 704 0.2− 0.3+
1993 10 14 675 0.1+ 0.7− 1999 05 18 704 0.4+ 0.3− 1999 06 09 704 0.4− 0.1+
1993 10 14 675 0.2+ 0.8− 1999 05 18 704 0.7+ 1.5− 1999 06 09 704 0.0 0.2+
1993 10 15 675 0.7+ 0.6− 1999 05 18 704 (2.7+ 0.9+) 1999 06 14 704 0.2− 0.5+
1995 04 08 691 1.4+ 0.8− 1999 05 18 704 0.3+ 1.2− 1999 06 14 704 0.3− 0.1+
1995 04 08 691 0.7+ 1.2− 1999 05 19 704 0.8− 0.9− 1999 06 14 704 0.4− 0.3+
1995 04 08 691 0.1− 0.1− 1999 05 19 704 0.2− 1.6+ 1999 06 14 704 0.5− 0.1−
1998 01 28 566 0.6− 0.3− 1999 05 19 704 0.4− 0.4− 1999 06 14 704 0.1+ 0.4+

1999 KR14 = 1974 VT1 = 1977 RH1 = 1977 TP1 = 1990 TA3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 264.70911 (2000.0) P Q
n 0.30634296 ω 305.99760 +0.90424118 −0.41499210
a 2.1793690 Ω 78.71303 +0.41733560 +0.80891717
e 0.1574552 i 5.89065 +0.09043721 +0.41645477
P 3.22 H 14.3 G 0.15 U 1
Residuals in seconds of arc
1974 11 15 095 0.5− 0.4+ 1999 05 18 704 0.1+ 1.5− 1999 06 15 704 0.5− 0.5+
1977 09 07 095 0.2− 1.0− 1999 05 18 704 0.6− 0.3− 1999 06 15 704 0.4− 1.2+
1977 10 06 095 2.1+ 2.3− 1999 05 18 704 0.3− 0.9+ 1999 06 15 704 0.3− 1.1+
1990 10 14 675 0.1+ 1.0+ 1999 05 18 704 1.8+ 0.3− 1999 06 22 703 1.0+ 0.7−
1990 10 14 675 0.6− 0.5+ 1999 05 18 704 1.2− 1.3− 1999 06 22 703 0.3− 0.2+
1990 10 16 675 0.6− 0.3+ 1999 05 19 704 0.3+ 1.2− 1999 06 22 703 0.4+ 0.4−
1990 10 16 675 0.2− 0.8+ 1999 05 19 704 0.7− 0.1− 1999 06 22 703 1.0+ 0.7−
1998 01 08 699 0.1− 0.6− 1999 05 19 704 (2.4− 1.3−) 1999 06 23 703 0.7+ 0.1+
1998 01 08 699 0.1− 0.8− 1999 05 19 704 0.5− 1.6− 1999 06 23 703 0.8+ 0.4+
1998 01 08 699 0.3+ 0.6− 1999 05 19 704 0.5+ 1.7− 1999 06 23 703 0.2+ 0.0
1998 01 28 566 0.0 0.1+ 1999 06 09 704 0.5+ 0.4− 1999 06 23 703 0.3− 0.1+
1998 01 28 566 0.0 0.1+ 1999 06 09 704 0.9+ 0.2+ 1999 07 14 704 1.4− 1.8+
1998 01 28 566 0.1+ 0.0 1999 06 09 704 0.4+ 0.1+ 1999 07 14 704 0.4− 1.5+
1998 04 29 566 0.0 0.8+ 1999 06 09 704 0.8− 1.6+ 1999 07 14 704 0.6− 0.2+
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1998 04 29 566 0.0 0.9+ 1999 06 15 704 0.2+ 0.7+ 1999 07 14 704 (2.1− 1.9+)
1998 04 29 566 0.1− 0.5+ 1999 06 15 704 0.1− 1.0+

1999 KJ15 = 1998 GG8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 355.20708 (2000.0) P Q
n 0.18066099 ω 173.70216 +0.75938944 +0.62383749
a 3.0990348 Ω 145.41042 −0.61025243 +0.78143065
e 0.2372608 i 18.99852 −0.22565382 −0.01389010
P 5.46 H 13.4 G 0.15 U 4
Residuals in seconds of arc
1998 04 02 704 0.1+ 0.6− 1998 04 24 704 0.7− 1.1+ 1999 06 09 699 0.6− 0.5+
1998 04 02 704 1.2− 0.5+ 1999 05 20 704 0.9− 1.1+ 1999 06 09 699 0.2− 0.3+
1998 04 02 704 0.0 0.2+ 1999 05 20 704 0.8+ 0.4− 1999 07 13 704 0.2+ 0.2−
1998 04 03 704 0.7+ 1.3− 1999 05 20 704 0.2+ 0.7− 1999 07 13 704 0.1+ 0.3−
1998 04 03 704 0.5− 1.5− 1999 05 20 704 1.5− 0.7+ 1999 07 13 704 0.1− 0.5−
1998 04 03 704 (1.7− 3.3−) 1999 05 20 704 0.2− 0.9− 1999 07 13 704 0.3+ 0.2−
1998 04 03 704 0.1+ 0.2+ 1999 05 21 704 0.0 1.5− 1999 07 13 704 0.6+ 0.4−
1998 04 03 704 0.8− 0.0 1999 05 21 704 (1.6+ 2.7−) 1999 07 19 704 0.2+ 0.3+
1998 04 24 704 1.4+ 0.5+ 1999 05 21 704 0.3− 0.8− 1999 07 19 704 0.2+ 0.2+
1998 04 24 704 1.1− 0.3− 1999 05 21 704 1.9+ 0.9− 1999 07 19 704 0.7− 1.4+
1998 04 24 704 1.0+ 1.3+ 1999 05 21 704 0.0 0.9+
1998 04 24 704 1.0+ 0.3+ 1999 06 09 699 0.1− 1.0+

1999 KM15 = 1985 BC1 = 1998 DN6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 52.72641 (2000.0) P Q
n 0.23433755 ω 5.26347 −0.27713409 +0.94414136
a 2.6056023 Ω 248.74146 −0.88837995 −0.32248169
e 0.1173872 i 11.03025 −0.36602974 +0.06784288
P 4.21 H 13.4 G 0.15 U 1
Residuals in seconds of arc
1985 01 18 691 0.1− 0.7− 1998 04 30 566 1.1+ 0.9− 1999 05 21 704 0.2− 0.0
1985 01 18 691 0.7− 0.9− 1998 04 30 566 1.0+ 0.6− 1999 07 12 704 0.4+ 0.4−
1985 01 18 691 0.2− 1.0− 1998 04 30 566 1.1+ 0.9− 1999 07 12 704 0.5+ 0.2−
1997 02 11 327 0.1+ 0.4+ 1999 05 20 704 0.1+ 0.3+ 1999 07 12 704 0.1+ 0.4−
1997 02 11 327 0.1+ 0.1− 1999 05 20 704 0.7− 0.4+ 1999 07 12 704 0.0 0.9−
1997 02 11 327 0.1+ 0.0 1999 05 20 704 (3.0− 0.9−) 1999 07 12 704 0.4− 0.3−
1998 02 22 566 0.5− 0.5+ 1999 05 20 704 0.9− 1.3+ 1999 07 22 704 0.4+ 0.3−
1998 02 22 566 0.7− 0.5+ 1999 05 20 704 0.4+ 0.7+ 1999 07 22 704 0.2+ 0.3−
1998 02 22 566 0.8− 0.6+ 1999 05 21 704 0.4+ 0.9− 1999 07 22 704 0.1+ 0.1−
1998 02 23 566 0.5− 0.2+ 1999 05 21 704 0.8+ 0.6+ 1999 07 22 704 0.4+ 0.3−
1998 02 23 566 0.3− 0.1+ 1999 05 21 704 0.1− 0.3+ 1999 07 22 704 0.3+ 0.4−
1998 02 23 566 0.3− 0.1− 1999 05 21 704 1.5− 1.1−

1999 KV15 = 1998 FB26 = 1999 LM17

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 241.05471 (2000.0) P Q
n 0.22275378 ω 218.81348 +0.84882691 −0.52859869
a 2.6951689 Ω 173.08067 +0.50132892 +0.79957206
e 0.1209893 i 4.15823 +0.16781597 +0.28507533
P 4.42 H 14.0 G 0.15 U 5
Residuals in seconds of arc
1998 03 20 704 0.2+ 1.3− 1998 03 26 704 1.1+ 0.3+ 1999 05 19 704 0.6− 0.8−
1998 03 20 704 0.2+ 0.2− 1998 03 26 704 0.6− 0.2+ 1999 05 19 704 2.0− 0.5−
1998 03 20 704 0.5− 0.7− 1998 03 26 704 0.4+ 0.6+ 1999 06 09 704 0.7+ 0.5+
1998 03 20 704 0.5+ 0.1− 1998 03 29 704 0.6+ 0.2+ 1999 06 09 704 0.8+ 0.8+
1998 03 20 704 0.4+ 0.9+ 1998 03 29 704 0.8− 0.9+ 1999 06 09 704 0.3+ 0.4−
1998 03 22 704 0.6+ 0.2− 1998 03 29 704 0.5− 0.4+ 1999 06 09 704 0.1− 0.2+
1998 03 22 704 0.6+ 0.8− 1998 03 29 704 0.1+ 0.5− 1999 06 09 704 0.0 0.4−
1998 03 22 704 0.8− 1.2+ 1999 05 18 704 0.7+ 0.1+ 1999 06 15 704 0.5+ 0.1+

1998 03 22 704 0.3− 0.0 1999 05 18 704 0.2− 0.5− 1999 06 15 704 0.7− 0.4+
1998 03 22 704 0.8− 1.1− 1999 05 18 704 0.0 0.3+ 1999 06 15 704 0.2− 0.2+
1998 03 25 566 0.4− 0.1+ 1999 05 18 704 1.0+ 0.6+ 1999 06 15 704 0.4− 0.0
1998 03 25 566 0.1− 0.2− 1999 05 19 704 (2.5+ 0.5+) 1999 06 15 704 0.1+ 0.5+
1998 03 25 566 0.2+ 0.4+ 1999 05 19 704 0.1− 1.0−
1999 LE = 1994 CT3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Doppler
M 342.76951 (2000.0) P Q
n 0.24143669 ω 133.03655 +0.38211661 +0.92256820
a 2.5542724 Ω 159.24483 −0.88564407 +0.38210538
e 0.1759422 i 8.67176 −0.26385883 +0.05351067
P 4.08 H 16.1 G 0.15 U 5
Residuals in seconds of arc
1994 02 10 691 0.0 0.2+ 1999 06 04 703 0.4+ 0.2+ 1999 06 05 703 0.5− 0.6−
1994 02 10 691 0.5− 0.1− 1999 06 04 703 0.9+ 0.8− 1999 06 05 703 1.1− 0.2−
1994 02 10 691 0.9− 0.1− 1999 06 04 703 0.4− 1.4+ 1999 06 14 704 0.4+ 0.0
1994 02 11 691 0.3+ 0.0 1999 06 04 703 1.1+ 0.7+ 1999 06 14 704 0.4− 0.1−
1994 02 11 691 0.7+ 0.2+ 1999 06 05 703 0.5− 0.8− 1999 06 14 704 0.2+ 0.0
1994 02 11 691 0.4+ 0.1− 1999 06 05 703 0.1− 0.2− 1999 06 14 704 0.0 0.4+

1999 LW2 = 1975 GK = 1978 TY4 = 1997 BJ7 = 1998 KJ27

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 167.75135 (2000.0) P Q
n 0.17535788 ω 359.81366 −0.57769026 −0.81500043
a 3.1612040 Ω 125.47430 +0.74897217 −0.55129962
e 0.1601183 i 3.18577 +0.32452219 −0.17844617
P 5.62 H 12.6 G 0.15 U 1
Residuals in seconds of arc
1975 04 15 805 0.2+ 0.0 1998 05 24 704 0.2− 0.1+ 1999 07 04 684 0.3− 0.1+
1975 04 18 805 0.4− 1.5− 1998 05 24 704 1.4− 0.7+ 1999 07 04 684 0.3+ 0.2−
1978 10 07 095 0.4− 0.5− 1998 05 24 704 0.7+ 0.4+ 1999 07 05 684 0.5− 0.3−
1997 01 28 327 0.6+ 0.1+ 1998 05 24 704 0.7+ 0.5− 1999 07 05 684 0.2− 0.3−
1997 01 28 327 0.5+ 0.0 1998 05 24 704 1.2+ 0.7− 1999 07 14 704 0.6+ 1.1+
1997 01 28 327 0.2+ 0.0 1999 06 10 684 0.3− 0.4+ 1999 07 14 704 0.5+ 0.6+
1997 01 30 327 0.6− 0.0 1999 06 10 684 0.6− 0.4+ 1999 07 14 704 0.7+ 1.3−
1997 01 30 327 0.4− 0.0 1999 06 11 684 1.0− 0.2+ 1999 07 14 704 0.4+ 1.7−
1997 01 30 327 0.1− 0.0 1999 06 11 684 1.0− 0.1+ 1999 07 16 704 0.5+ 0.2+
1998 05 22 704 0.3− 0.1+ 1999 06 14 684 0.7− 0.3+ 1999 07 16 704 1.2+ 0.1+
1998 05 22 704 0.0 0.4− 1999 06 14 684 0.2− 0.2+ 1999 07 16 704 1.3+ 0.1+
1998 05 22 704 0.4− 0.2− 1999 06 17 684 0.2− 0.0 1999 07 16 704 0.5− 0.4−
1998 05 22 704 0.0 0.6+ 1999 06 17 684 0.2− 0.1− 1999 07 16 704 1.2+ 0.3−
1998 05 22 704 1.2− 1.3+ 1999 07 04 684 0.1− 0.2−
1999 LX4 = 1991 PS2 = 1998 BD25

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 297.53337 (2000.0) P Q
n 0.22947289 ω 208.15630 +0.86439188 +0.46114519
a 2.6422980 Ω 122.99040 −0.40472445 +0.87462815
e 0.1616610 i 13.82506 −0.29837025 +0.14956842
P 4.30 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1991 08 02 809 0.7+ 0.2− 1998 02 02 411 1.6+ 0.0 1999 06 11 703 0.5− 0.8+
1991 08 02 809 0.4+ 0.1− 1998 02 02 411 0.4+ 0.1+ 1999 06 11 703 0.4− 0.5+
1991 08 02 809 0.5+ 0.2+ 1999 06 08 704 0.2+ 0.3+ 1999 06 11 703 0.3+ 1.0+
1991 08 07 809 0.3− 0.3− 1999 06 08 704 0.8− 0.2− 1999 06 11 703 0.0 0.4+
1991 08 07 809 1.3− 0.0 1999 06 08 704 0.9+ 0.7− 1999 06 12 704 1.1+ 0.4−
1991 08 07 809 0.0 0.2+ 1999 06 08 704 0.2− 0.1− 1999 06 12 704 0.9+ 0.7−
1998 01 28 411 0.8− 0.3− 1999 06 08 704 0.6+ 0.4+ 1999 06 12 704 0.5− 0.1−
1998 01 28 411 0.8− 0.2+ 1999 06 10 699 0.3− 0.5− 1999 06 12 704 0.3− 0.7−
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1998 01 29 411 0.2− 0.1+ 1999 06 10 699 0.1+ 0.0
1998 01 29 411 0.2− 0.4− 1999 06 10 699 0.9− 0.2+

1999 LB6 = 1984 SV3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 261.70302 (2000.0) P Q
n 0.38775490 ω 219.62746 +0.64947897 −0.75683983
a 1.8625067 Ω 190.59825 +0.75860566 +0.65152683
e 0.0606662 i 23.48150 +0.05190880 −0.05202180
P 2.54 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1984 09 26 675 0.3+ 0.1+ 1999 06 11 704 0.6− 0.5+ 1999 07 16 704 0.0 0.2+
1984 09 26 675 1.2+ 0.2− 1999 06 12 704 0.6− 0.1− 1999 07 16 704 0.1+ 0.0
1984 09 29 675 1.3− 0.5− 1999 06 12 704 0.6− 0.3− 1999 07 16 704 0.2− 0.0
1984 09 29 675 0.2− 0.5+ 1999 06 12 704 0.7− 0.2− 1999 07 16 704 0.3+ 0.9−
1999 05 25 704 0.8+ 0.4+ 1999 06 12 704 0.5− 0.2+ 1999 07 22 704 0.3+ 0.2+
1999 05 25 704 0.9+ 0.2+ 1999 06 12 704 0.5− 0.1− 1999 07 22 704 0.7+ 0.2+
1999 05 25 704 0.8+ 0.1− 1999 07 15 704 0.2+ 0.5+ 1999 07 22 704 0.2+ 0.2−
1999 05 25 704 0.9+ 0.9− 1999 07 15 704 0.7− 0.7+ 1999 07 22 704 0.2− 0.0
1999 06 11 704 0.9− 0.3+ 1999 07 15 704 0.5+ 0.0 1999 07 22 704 0.7+ 0.4−
1999 06 11 704 0.6− 0.5− 1999 07 15 704 0.0 0.1+
1999 06 11 704 0.1− 0.1+ 1999 07 16 704 0.2− 0.2+

1999 LA7 = 1991 JO3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 114.79918 (2000.0) P Q
n 0.26201221 ω 308.57432 −0.98941372 −0.14436479
a 2.4187354 Ω 223.13097 +0.13897365 −0.91315888
e 0.1643270 i 1.24117 +0.04179494 −0.38118193
P 3.76 H 14.8 G 0.15 U 4
Residuals in seconds of arc
1991 05 13 033 0.1− 0.0 1999 06 08 691 0.0 0.1− 1999 07 14 704 0.5− 0.1−
1991 05 13 033 0.1+ 0.8+ 1999 06 13 691 1.0+ 1.4+ 1999 07 16 704 0.0 0.0
1991 05 14 033 0.1− 1.0− 1999 06 13 691 0.4+ 0.2+ 1999 07 16 704 0.1− 0.2−
1998 01 07 699 0.6+ 1.8+ 1999 06 13 691 0.1− 0.1+ 1999 07 16 704 0.6− 0.1+
1998 01 07 699 0.7− 0.5− 1999 07 14 704 0.1− 0.1+ 1999 07 16 704 0.5− 0.2+
1998 01 07 699 0.5+ 0.1+ 1999 07 14 704 0.8+ 0.6+ 1999 07 16 704 0.5− 0.5+
1999 06 08 691 0.1− 0.0 1999 07 14 704 0.0 0.8−
1999 06 08 691 0.0 0.1+ 1999 07 14 704 0.1+ 0.2−

1999 LD7 = 1999 JA119 = 1979 OQ = 1996 TK47

Id. A. Doppler (d), G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 333.83302 (2000.0) P Q
n 0.24230543 ω 60.90176 +0.45846453 +0.88750200
a 2.5481634 Ω 236.45906 −0.83349505 +0.41128725
e 0.1192656 i 3.18942 −0.30837682 +0.20780518
P 4.07 H 14.4 G 0.15 U 1
Residuals in seconds of arc
1979 07 24 675 0.0 1.2− 1998 01 26 566 0.2− 0.1− 1999 06 09 704 0.1+ 0.0
1979 07 25 675 0.4+ 0.5− 1999 05 13 704 0.1+ 0.7− 1999 06 09 704 0.1+ 0.2+
1996 10 05 327 0.1+ 0.3+ 1999 05 13 704 0.6− 0.4− 1999 06 09 704 0.9− 0.1+
1996 10 05 327 0.6+ 0.5+ 1999 05 13 704 0.0 0.6+ 1999 06 09 704 0.7− 0.6+
1996 10 05 327 0.2+ 0.3+ 1999 05 13 704 0.8+ 1.4+ 1999 06 10 691 0.2− 0.7+
1996 10 11 691 0.5+ 0.2+ 1999 05 13 704 0.1− 0.5+ 1999 06 10 691 0.2− 0.3+
1996 10 11 691 0.4+ 0.2+ 1999 05 18 704 0.5+ 0.8− 1999 06 10 691 0.2− 0.3+
1996 10 11 691 0.5+ 0.0 1999 05 18 704 0.1− 1.0− 1999 06 12 691 0.5− 0.8+
1996 10 16 691 0.6− 0.1+ 1999 05 18 704 1.3+ 0.7− 1999 06 12 691 0.4− 0.5+
1996 10 16 691 0.5− 0.1− 1999 05 18 704 1.3+ 0.7− 1999 06 12 691 0.7− 0.0
1996 10 16 691 1.6− 0.5+ 1999 05 18 704 0.0 1.9− 1999 06 15 704 0.3+ 0.3+
1998 01 07 691 0.3+ 0.3+ 1999 05 19 704 0.2+ 0.2− 1999 06 15 704 0.2+ 0.7+
1998 01 07 691 0.3+ 0.3+ 1999 05 19 704 0.1+ 0.4− 1999 06 15 704 0.2− 0.8+

1998 01 07 691 0.4+ 0.2+ 1999 05 19 704 0.1+ 0.0 1999 06 15 704 0.0 0.8+
1998 01 26 566 0.4− 0.2− 1999 05 19 704 1.3+ 1.2+ 1999 06 15 704 0.0 0.6+
1998 01 26 566 0.5− 0.4− 1999 05 19 704 0.9− 0.2−

1999 LM7 = 1988 RQ1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 351.54900 (2000.0) P Q
n 0.26716719 ω 199.25171 +0.85606206 +0.50590578
a 2.3875216 Ω 129.89508 −0.45427426 +0.83416518
e 0.3196626 i 7.93472 −0.24656164 +0.21960828
P 3.69 H 15.7 G 0.15 U 3
Residuals in seconds of arc
1988 09 10 675 1.6+ 0.7+ 1999 06 09 703 0.6+ 0.2− 1999 06 22 699 0.0 0.1+
1988 09 14 675 2.2− 0.3− 1999 06 09 703 0.2+ 0.1+ 1999 07 13 704 0.5+ 0.4−
1988 09 14 675 0.3+ 0.8+ 1999 06 12 703 1.5+ 1.9− 1999 07 13 704 0.6+ 0.2−
1998 02 26 809 (2.9+ 1.2+) 1999 06 12 703 0.0 0.8− 1999 07 13 704 0.3+ 0.2−
1998 02 26 809 0.4+ 1.7+ 1999 06 12 703 0.5− 0.4− 1999 07 13 704 0.4+ 0.5−
1998 02 26 809 0.3+ 0.1+ 1999 06 12 703 0.7− 0.4+ 1999 07 13 704 0.5+ 0.3−
1999 06 08 699 0.9− 1.8+ 1999 06 20 699 0.2+ 0.1+ 1999 07 16 704 0.1+ 0.0
1999 06 08 699 0.8− 1.1+ 1999 06 20 699 0.3− 0.2+ 1999 07 16 704 0.2+ 0.0
1999 06 08 699 1.1− 0.1+ 1999 06 20 699 0.0 0.1+ 1999 07 16 704 0.5− 0.5+
1999 06 09 703 0.5+ 0.9− 1999 06 22 699 0.5− 0.4− 1999 07 16 704 0.3− 0.4+
1999 06 09 703 0.4+ 0.3− 1999 06 22 699 0.5− 1.0+ 1999 07 16 704 0.5− 0.5+

1999 LO7 = 1998 EW13

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 335.59863 (2000.0) P Q
n 0.28440340 ω 208.09994 +0.98088246 +0.18725302
a 2.2900565 Ω 140.99264 −0.15903213 +0.92820615
e 0.2314881 i 4.82761 −0.11215340 +0.32151149
P 3.47 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1998 02 26 691 1.3− 0.3+ 1998 03 29 704 0.8+ 1.6+ 1999 07 13 704 0.4+ 0.5−
1998 02 26 691 1.2− 1.0+ 1998 03 29 704 0.1+ 0.6− 1999 07 13 704 0.1+ 0.5−
1998 02 26 691 1.3− 0.6+ 1998 03 29 704 0.4− 0.7+ 1999 07 13 704 0.1+ 0.9−
1998 03 01 809 2.6+ 1.6− 1998 03 29 704 1.5+ 1.1− 1999 07 13 704 0.0 0.4−
1998 03 01 809 1.6+ 1.3− 1998 03 29 704 0.1− 0.3− 1999 07 13 704 0.1+ 0.7−
1998 03 01 809 0.8+ 0.2− 1999 06 09 703 1.1+ 1.1+ 1999 07 19 704 0.3+ 0.1−
1998 03 02 809 0.5− 0.3− 1999 06 09 703 0.1− 1.4+ 1999 07 19 704 0.7+ 0.2−
1998 03 02 809 0.1− 1.1− 1999 06 09 703 0.3− 0.1+ 1999 07 19 704 0.8+ 0.7−
1998 03 02 809 0.9− 1.6− 1999 06 09 703 0.7− 0.2+ 1999 07 20 699 0.4− 0.3+
1998 03 22 704 1.1− 0.8+ 1999 06 12 703 0.6+ 1.0− 1999 07 20 699 0.7− 0.0
1998 03 22 704 0.9+ 1.4+ 1999 06 12 703 0.0 0.2− 1999 07 20 699 0.7− 0.7+
1998 03 22 704 1.7+ 0.6− 1999 06 12 703 0.6− 0.5+
1998 03 22 704 3.4− 1.1+ 1999 06 12 703 0.6− 0.9+

1999 LT7

Id. G. Hahn (1987 observations)
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 303.07266 (2000.0) P Q
n 1.24670030 ω 341.18954 +0.47776686 −0.86465811
a 0.8549906 Ω 80.01150 +0.82486507 +0.38074252
e 0.5725437 i 9.07040 +0.30221920 +0.32772167
P 0.79 H 19.7 G 0.15 U 5
Residuals in seconds of arc
1987 04 21 675 1.7− 0.8− 1999 06 12 557 0.1+ 0.8+ 1999 06 15 704 0.3+ 0.2−
1987 04 21 675 1.7+ 0.8+ 1999 06 12 557 0.6− 0.4+ 1999 06 15 704 0.7+ 0.4−
1999 06 09 704 1.1+ 0.4+ 1999 06 12 557 0.6− 1.4+ 1999 06 15 704 0.2+ 0.6−
1999 06 09 704 0.6+ 0.2+ 1999 06 13 426 0.2+ 0.4− 1999 06 15 704 0.3+ 0.2−
1999 06 09 704 0.3− 0.1+ 1999 06 13 426 0.0 0.4− 1999 06 15 704 0.2+ 0.4−
1999 06 09 704 0.4− 1.1− 1999 06 13 426 0.5+ 0.5− 1999 06 15 704 0.6+ 0.0
1999 06 10 704 0.7− 0.3+ 1999 06 14 704 0.1− 0.4− 1999 06 15 704 0.6+ 0.4−
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1999 06 10 704 0.6− 0.4+ 1999 06 14 704 0.2− 0.4+ 1999 06 15 704 0.0 0.5−
1999 06 10 860 1.2− 1.0− 1999 06 14 704 0.1+ 0.0 1999 06 15 426 0.4− 0.5−
1999 06 10 860 1.3− 1.0− 1999 06 14 704 0.7− 0.3+ 1999 06 15 426 0.3− 0.3−
1999 06 10 704 0.4− 0.3+ 1999 06 14 704 0.2+ 0.5+ 1999 06 15 426 0.4+ 0.1−
1999 06 10 704 0.6− 0.1+ 1999 06 14 704 1.1+ 0.7− 1999 06 17 428 0.4+ 0.2+
1999 06 10 860 1.4− 0.3− 1999 06 14 704 0.1+ 0.3+ 1999 06 17 428 0.2− 0.2−
1999 06 10 704 0.1− 0.4+ 1999 06 14 704 0.3− 0.1+ 1999 06 17 428 1.3+ 0.1−
1999 06 10 704 0.4− 0.3+ 1999 06 14 704 0.4+ 1.7+ 1999 06 18 428 0.8+ 0.5−
1999 06 10 704 0.5− 0.7+ 1999 06 14 402 0.1+ 0.4− 1999 06 18 428 1.4+ 0.4−
1999 06 10 704 0.5− 0.6+ 1999 06 14 402 0.6− 0.3− 1999 06 18 428 1.1+ 0.2−
1999 06 10 704 0.2− 0.2+ 1999 06 14 402 0.0 0.5− 1999 06 18 428 0.3+ 0.3−
1999 06 10 704 0.8− 0.5+ 1999 06 14 402 0.1+ 0.0 1999 06 19 428 0.5+ 0.9−
1999 06 10 428 0.4− 0.4+ 1999 06 14 120 1.2+ 0.5+ 1999 06 19 428 0.7+ 0.4−
1999 06 10 428 1.0+ 0.5+ 1999 06 14 120 1.3− 1.1− 1999 06 20 428 1.4− 0.3−
1999 06 10 428 0.1− 0.5+ 1999 06 14 120 1.2− 0.2+ 1999 06 20 428 0.7− 1.0−
1999 06 10 046 0.5+ 0.5− 1999 06 15 704 0.3+ 0.8− 1999 06 20 428 1.3− 0.5−
1999 06 10 046 0.4− 0.0 1999 06 15 704 0.3− 0.3− 1999 06 20 428 1.5− 0.8−
1999 06 10 046 0.2+ 1.1+ 1999 06 15 704 0.6+ 0.3− 1999 07 01 428 0.1− 0.1+
1999 06 11 428 0.2+ 1.4+ 1999 06 15 704 0.3+ 0.1+ 1999 07 01 428 1.2+ 0.3+
1999 06 11 360 0.3+ 0.7+ 1999 06 15 704 1.0+ 0.2− 1999 07 07 428 1.0− 0.8+
1999 06 11 360 0.3+ 0.7+ 1999 06 15 704 0.6+ 0.2+ 1999 07 07 428 0.1+ 0.2+
1999 06 11 360 0.3+ 0.5+ 1999 06 15 704 0.3+ 0.4− 1999 07 07 428 0.1− 1.2+

1999 LX7 = 1991 RZ
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.67032 (2000.0) P Q
n 0.23822554 ω 44.64711 +0.98149013 +0.14990129
a 2.5771746 Ω 306.36580 −0.18890909 +0.86006619
e 0.2629204 i 8.51214 +0.03147187 +0.48766356
P 4.14 H 14.7 G 0.15 U 2
Residuals in seconds of arc
1991 09 10 402 1.5+ 2.0+ 1999 06 13 699 0.4− 1.0+ 1999 06 23 426 0.3− 0.2−
1991 09 10 402 0.7− 0.0 1999 06 13 699 0.9− 1.7+ 1999 06 23 426 0.4− 0.3−
1991 09 11 402 0.2− 0.3− 1999 06 13 699 0.4− 0.9+ 1999 06 23 426 0.2− 0.3−
1991 09 11 402 1.7− 0.5+ 1999 06 15 704 0.8+ 0.3− 1999 07 14 704 0.7+ 0.2+
1997 02 03 691 0.3− 0.1+ 1999 06 15 704 0.1+ 0.2− 1999 07 14 704 0.1+ 0.2+
1997 02 03 691 0.3+ 0.1+ 1999 06 15 704 1.1+ 0.4− 1999 07 14 704 0.6+ 0.4−
1997 02 03 691 0.3− 0.0 1999 06 15 704 0.2− 0.1+ 1999 07 14 704 0.1+ 0.7−
1998 04 01 704 0.6+ 0.3+ 1999 06 15 704 0.9− 0.7− 1999 07 14 704 0.5+ 1.2−
1998 04 01 704 0.9+ 1.6+ 1999 06 15 426 0.5− 0.1− 1999 07 16 704 0.4+ 0.6+
1998 04 01 704 (2.0+ 0.4−) 1999 06 15 426 0.4− 0.5− 1999 07 16 704 0.7+ 0.2−
1998 04 01 704 (5.2− 0.6−) 1999 06 15 426 0.6− 0.3− 1999 07 16 704 0.7+ 0.1−
1999 06 10 426 0.1− 0.6+ 1999 06 22 426 0.2− 0.2− 1999 07 16 704 0.0 0.2−
1999 06 10 426 0.1+ 0.5+ 1999 06 22 426 0.1− 0.3− 1999 07 16 704 0.8+ 0.0
1999 06 10 426 1.1− 0.1+ 1999 06 22 426 0.3− 0.2−

1999 LT10 = 1990 WJ9 = 1998 FE33

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 267.94691 (2000.0) P Q
n 0.17999192 ω 189.35452 +0.99948847 +0.01032150
a 3.1067099 Ω 169.90520 −0.00289402 +0.97179558
e 0.0208108 i 9.94466 −0.03185002 +0.23559885
P 5.48 H 13.7 G 0.15 U 4
Residuals in seconds of arc
1990 11 20 809 0.6+ 0.2− 1998 03 22 704 0.4− 0.2+ 1999 06 08 704 0.8− 0.3−
1990 11 20 809 0.7− 0.5− 1998 03 22 704 1.2+ 0.3− 1999 06 08 704 0.3− 1.1−
1990 11 20 809 0.2+ 0.3+ 1999 05 12 704 0.6+ 1.1+ 1999 06 08 704 0.2− 1.2−
1998 03 20 704 1.1− 0.5+ 1999 05 12 704 0.2− 0.1− 1999 06 08 704 1.8− 0.6−
1998 03 20 704 3.5+ 0.5+ 1999 05 12 704 1.3+ 0.0 1999 06 14 704 0.4+ 0.6+
1998 03 20 704 1.3− 0.5+ 1999 05 12 704 0.6+ 0.0 1999 06 14 704 0.6− 0.8+
1998 03 20 704 0.4+ 1.4− 1999 05 12 704 (6.0− 1.9+) 1999 06 14 704 0.0 0.1−
1998 03 22 704 0.4− 0.7− 1999 06 05 699 0.2+ 1.6+ 1999 06 14 704 0.7− 0.0
1998 03 22 704 0.3− 1.6+ 1999 06 05 699 2.9+ 0.4− 1999 06 14 704 0.5− 0.1−
1998 03 22 704 1.6− 1.0− 1999 06 05 699 0.8− 0.6−

1999 LK11 = 1998 FK103

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 257.07522 (2000.0) P Q
n 0.22246028 ω 183.69291 +0.87334679 −0.47583052
a 2.6975390 Ω 205.55375 +0.45286359 +0.87193718
e 0.1935986 i 13.97424 +0.17938771 +0.11537279
P 4.43 H 13.9 G 0.15 U 4
Residuals in seconds of arc
1998 03 31 704 0.5− 0.9+ 1998 04 19 704 1.1+ 0.8− 1999 06 08 704 0.3− 0.2−
1998 03 31 704 0.3+ 0.6+ 1998 04 19 704 0.1− 1.5+ 1999 06 08 704 0.1+ 0.3−
1998 03 31 704 1.9+ 1.1+ 1998 04 19 704 0.9− 0.4− 1999 06 14 704 1.4+ 1.1−
1998 03 31 704 1.6− 2.2− 1998 04 19 704 1.9− 0.9+ 1999 06 14 704 0.6+ 0.5−
1998 04 01 704 1.9+ 2.1+ 1999 05 12 704 1.9− 0.9− 1999 06 14 704 0.6+ 0.2+
1998 04 01 704 0.8− 0.4− 1999 05 12 704 1.3+ 0.2− 1999 06 14 704 0.2− 1.7−
1998 04 01 704 2.6+ 0.2− 1999 05 12 704 0.0 0.9+ 1999 06 14 704 0.2− 0.5+
1998 04 01 704 1.8+ 1.2− 1999 05 12 704 1.5− 0.9+ 1999 07 13 704 0.3+ 0.1−
1998 04 01 704 2.7− 1.0− 1999 06 05 699 0.4− 0.2− 1999 07 13 704 0.1+ 0.1−
1998 04 18 704 0.1− 1.1+ 1999 06 05 699 1.2+ 0.2− 1999 07 13 704 0.2+ 0.2+
1998 04 18 704 0.2− 1.0− 1999 06 05 699 0.1− 0.2− 1999 07 13 704 0.4− 0.5+
1998 04 18 704 1.8− 0.2− 1999 06 08 704 0.1− 0.3+ 1999 07 13 704 0.8− 1.3+
1998 04 18 704 0.6− 0.9− 1999 06 08 704 0.1− 0.6+
1998 04 19 704 1.3+ 0.3+ 1999 06 08 704 0.0 0.5+

1999 LC13 = 1996 TZ6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 7.24770 (2000.0) P Q
n 0.25461891 ω 59.26734 −0.00860364 +0.99854306
a 2.4653332 Ω 210.37827 −0.94969597 −0.02483735
e 0.1168004 i 6.04667 −0.31305518 +0.04790471
P 3.87 H 15.6 G 0.15 U 4
Residuals in seconds of arc
1996 10 10 566 0.2+ 0.2+ 1996 11 07 691 0.1− 0.1+ 1999 06 14 704 0.0 1.9+
1996 10 10 566 0.3− 0.4+ 1999 06 09 704 0.2− 0.9− 1999 06 14 704 0.3+ 1.1+
1996 10 10 566 0.3− 0.1− 1999 06 09 704 0.1− 1.0− 1999 07 13 704 1.2+ 0.0
1996 10 11 566 0.5+ 0.3− 1999 06 09 704 0.0 0.3− 1999 07 13 704 0.0 0.0
1996 10 11 566 0.1− 0.2− 1999 06 09 704 0.7+ 0.8+ 1999 07 13 704 0.3− 1.0−
1996 10 11 566 0.3+ 0.1− 1999 06 14 704 0.3+ 0.3− 1999 07 13 704 0.4− 0.1+
1996 11 07 691 0.0 0.1+ 1999 06 14 704 0.5− 0.8− 1999 07 13 704 0.7− 0.7+
1996 11 07 691 0.0 0.1+ 1999 06 14 704 0.4− 0.1−

1999 LQ13 = 1988 VX12 = 1998 FQ123

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.04726 (2000.0) P Q
n 0.16113152 ω 133.94929 +0.78180722 +0.62334083
a 3.3446374 Ω 187.53370 −0.59975255 +0.74523012
e 0.1600858 i 6.55006 −0.17051202 +0.23680852
P 6.12 H 13.0 G 0.15 U 2
Residuals in seconds of arc
1988 11 04 327 0.8− 0.4− 1998 04 19 704 0.0 0.1− 1999 06 09 704 0.1− 0.6−
1988 11 04 327 0.7+ 0.7+ 1998 04 19 704 0.3+ 1.2+ 1999 06 14 704 0.3+ 0.4−
1994 10 09 691 0.3+ 0.7+ 1998 04 19 704 1.7+ 1.2+ 1999 06 14 704 0.9− 0.2+
1994 10 09 691 0.3− 0.3− 1998 04 20 704 0.7− 0.9− 1999 06 14 704 0.0 0.1−
1998 03 20 704 1.7− 0.1+ 1998 04 20 704 0.1− 0.4− 1999 06 14 704 0.7− 0.6−
1998 03 20 704 (4.1− 1.3−) 1998 04 20 704 1.1− 0.7+ 1999 06 14 704 0.2+ 0.5+
1998 03 20 704 0.4− 0.9− 1998 04 20 704 0.4+ 0.4− 1999 07 13 704 0.7+ 0.3+
1998 03 20 704 1.9− 0.1− 1998 04 20 704 1.9− 0.2+ 1999 07 13 704 0.2+ 0.2+
1998 03 22 704 0.3+ 0.9+ 1998 04 22 704 0.2+ 0.0 1999 07 13 704 0.3− 0.2−
1998 03 22 704 0.8+ 0.9− 1998 04 22 704 0.5+ 0.7− 1999 07 13 704 0.5+ 0.2+
1998 03 22 704 0.3+ 0.8− 1998 04 22 704 0.2+ 0.0 1999 07 13 704 0.1− 0.8+
1998 03 22 704 0.4+ 0.4− 1998 04 22 704 0.5+ 0.9− 1999 07 19 704 0.8+ 0.0
1998 03 25 704 0.4+ 0.3− 1998 04 22 704 (5.0− 1.6−) 1999 07 19 704 0.5+ 0.4+
1998 03 25 704 1.1+ 1.6+ 1999 06 09 704 0.1− 0.9− 1999 07 19 704 0.4+ 0.8+



M.P.C. 35388 1999 JULY 28

1998 03 25 704 0.2+ 0.9+ 1999 06 09 704 0.6− 0.1− 1999 07 19 704 0.6+ 0.1+
1998 03 25 704 1.2+ 0.4+ 1999 06 09 704 1.1− 0.6− 1999 07 19 704 0.7+ 0.4+
1998 04 19 704 0.2− 0.5+ 1999 06 09 704 0.6− 0.4−

1999 LW13 = 1979 SZ = 1989 RM4 = 1998 EV15

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 324.13415 (2000.0) P Q
n 0.28837166 ω 188.05806 +0.89532949 +0.44057678
a 2.2689991 Ω 145.56123 −0.40193156 +0.86245692
e 0.1494508 i 6.64086 −0.19192742 +0.24911879
P 3.42 H 14.4 G 0.15 U 2
Residuals in seconds of arc
1979 09 25 805 1.1− 1.4− 1998 03 03 704 0.3− 1.1+ 1999 06 14 704 0.4− 0.0
1979 09 25 805 0.1+ 0.3− 1998 03 03 704 (4.2− 0.7−) 1999 06 14 704 0.2+ 0.7−
1989 09 02 071 0.2− 0.5− 1998 03 04 704 0.5− 0.3+ 1999 06 14 704 0.6− 0.8−
1989 09 02 071 0.7+ 0.3− 1998 03 04 704 1.3− 1.6+ 1999 06 14 704 0.3+ 0.4+
1989 09 03 071 0.4− 0.9+ 1998 03 04 704 0.0 0.6+ 1999 06 14 704 0.1− 0.0
1989 09 03 071 1.9+ 1.6+ 1998 03 04 704 0.6+ 0.5+ 1999 07 13 704 0.4− 0.0
1995 04 02 691 0.6+ 0.2+ 1998 03 04 704 1.9− 0.7+ 1999 07 13 704 0.7− 0.0
1995 04 02 691 0.3+ 0.1− 1998 03 26 691 0.9− 0.2+ 1999 07 13 704 0.4− 0.3+
1995 04 02 691 0.0 0.1+ 1998 03 26 691 1.2− 0.2− 1999 07 13 704 0.4− 0.5+
1998 02 27 566 1.6+ 1.5− 1998 03 26 691 (1.8− 2.5+) 1999 07 13 704 0.3− 0.5+
1998 02 27 566 1.7+ 1.3− 1999 06 09 704 0.3+ 0.1− 1999 07 19 704 0.5+ 0.5+
1998 02 27 566 1.6+ 1.3− 1999 06 09 704 0.7+ 0.7− 1999 07 19 704 0.1+ 0.7−
1998 03 03 704 0.1− 1.1− 1999 06 09 704 0.2− 0.1− 1999 07 19 704 0.3+ 0.1+
1998 03 03 704 (4.3+ 0.5−) 1999 06 09 704 0.8− 0.1+ 1999 07 19 704 0.2+ 0.1−
1998 03 03 704 0.5+ 0.2+ 1999 06 09 704 0.2− 0.4− 1999 07 19 704 0.3− 0.1+

1999 LX13 = 1968 HM = 1977 RO9 = 1983 EG = 1989 WB6

= 1996 TD54

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 135.38859 (2000.0) P Q
n 0.25925568 ω 335.54844 −0.75587084 −0.65395365
a 2.4358499 Ω 163.48895 +0.61755670 −0.72820237
e 0.0790200 i 6.40098 +0.21744654 −0.20509982
P 3.80 H 13.8 G 0.15 U 1
Residuals in seconds of arc
1968 04 22 095 0.0 0.8− 1996 10 05 809 (1.6− 3.2+) 1999 06 14 704 0.3+ 0.1+
1977 09 09 675 0.0 1.8− 1996 10 05 809 (1.8− 4.7+) 1999 06 14 704 0.0 0.1+
1977 09 10 675 0.7+ 0.7− 1996 10 05 809 (2.2− 3.6+) 1999 06 14 704 0.1+ 0.8−
1983 03 09 046 0.7+ 0.3+ 1996 10 06 809 (0.7− 3.0+) 1999 06 14 704 0.2− 0.1−
1983 03 09 046 (2.8− 2.3+) 1996 10 06 809 (1.4− 3.1+) 1999 07 13 704 0.9− 0.1+
1983 03 10 046 (3.6+ 3.5−) 1996 10 06 809 (0.6− 2.7+) 1999 07 13 704 0.6− 0.0
1983 03 10 046 0.3− 1.2− 1996 10 06 809 (2.9+ 3.0+) 1999 07 13 704 0.5− 0.2+
1983 03 12 046 1.3− 1.0− 1996 10 06 809 (2.8+ 2.6+) 1999 07 13 704 0.5− 0.3+
1983 03 12 046 (4.1− 0.5−) 1996 10 06 809 (2.1+ 2.8+) 1999 07 13 704 0.1− 0.2−
1983 03 13 046 (4.2+ 2.2−) 1999 06 09 704 0.1+ 0.2− 1999 07 19 704 0.4+ 0.1−
1983 03 13 046 0.1− 0.5− 1999 06 09 704 0.2+ 0.1− 1999 07 19 704 0.3− 0.1−
1989 11 24 095 0.3+ 0.3− 1999 06 09 704 0.1+ 0.4− 1999 07 19 704 0.3+ 0.2+
1996 09 13 566 0.5− 0.4− 1999 06 09 704 1.2+ 0.3− 1999 07 19 704 0.4− 0.3+
1996 09 13 566 0.1+ 0.2− 1999 06 09 704 1.5+ 0.5+ 1999 07 19 704 0.5− 0.2+
1996 09 13 566 0.6+ 0.2− 1999 06 14 704 0.1− 0.1−

1999 LC14 = 1998 BA42

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 64.92760 (2000.0) P Q
n 0.24188397 ω 328.85873 −0.84026202 +0.49659785
a 2.5511226 Ω 242.46048 −0.43313791 −0.85623833
e 0.0717504 i 14.20594 −0.32611544 −0.14229020
P 4.07 H 14.2 G 0.15 U 3

Residuals in seconds of arc
1998 01 31 683 0.4+ 0.1+ 1999 06 09 704 0.5+ 0.4+ 1999 07 13 704 0.3− 0.1+
1998 01 31 683 0.1+ 0.1+ 1999 06 09 704 0.2+ 0.2− 1999 07 13 704 0.1+ 0.0
1998 02 02 683 0.0 0.2+ 1999 06 14 704 0.4− 0.1+ 1999 07 13 704 0.1+ 0.0
1998 02 02 683 0.2− 0.2− 1999 06 14 704 0.0 0.1+ 1999 07 19 704 0.1− 0.2+
1998 02 02 683 0.3− 0.2− 1999 06 14 704 0.1− 0.3+ 1999 07 19 704 0.2+ 0.5+
1999 06 09 704 0.3+ 0.1− 1999 06 14 704 0.1+ 0.6− 1999 07 19 704 0.1− 0.2+
1999 06 09 704 0.6+ 0.3+ 1999 07 13 704 0.1− 0.3− 1999 07 19 704 0.2+ 0.4−
1999 06 09 704 1.1− 0.3− 1999 07 13 704 0.0 0.5− 1999 07 19 704 0.1− 0.2+

1999 LG14 = 1978 JX1 = 1985 JD2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 42.36565 (2000.0) P Q
n 0.28404048 ω 23.63230 −0.61239179 +0.78852769
a 2.2920067 Ω 208.70213 −0.74280752 −0.59842258
e 0.1525151 i 6.76487 −0.27057954 −0.14182556
P 3.47 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1978 05 06 095 0.0 1.7− 1999 06 09 704 0.2− 0.4+ 1999 07 13 704 0.1+ 0.3−
1985 05 13 675 1.3− 1.5+ 1999 06 14 704 0.1+ 0.1+ 1999 07 13 704 0.2+ 0.6−
1985 05 14 675 0.3− 1.2+ 1999 06 14 704 0.2− 0.2+ 1999 07 13 704 0.4− 0.4−
1985 05 15 675 1.3+ 0.6− 1999 06 14 704 0.1− 0.4− 1999 07 19 704 0.0 0.2+
1999 06 09 704 0.2+ 0.0 1999 06 14 704 0.0 0.6− 1999 07 19 704 0.3+ 0.0
1999 06 09 704 0.3+ 0.3+ 1999 06 14 704 0.1− 0.4− 1999 07 19 704 0.0 0.3−
1999 06 09 704 0.1+ 0.5+ 1999 07 13 704 0.0 0.2− 1999 07 19 704 0.0 0.4+
1999 06 09 704 0.1+ 0.2− 1999 07 13 704 0.2+ 0.1− 1999 07 19 704 0.3− 0.8+

1999 LM14 = 1997 YC6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 38.71139 (2000.0) P Q
n 0.25879552 ω 104.37435 −0.57638920 +0.81205497
a 2.4387365 Ω 130.05636 −0.78818517 −0.52295095
e 0.0991263 i 6.85337 −0.21573044 −0.25901552
P 3.81 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1997 12 25 566 0.4+ 0.3+ 1998 01 20 704 0.4+ 0.3− 1999 06 14 704 0.5+ 0.0
1997 12 25 566 0.1+ 0.4+ 1998 01 20 704 0.3+ 0.5+ 1999 07 14 704 0.4+ 0.1+
1997 12 25 566 0.2− 0.1+ 1999 06 09 704 1.1− 1.9− 1999 07 14 704 0.1+ 0.3+
1997 12 26 566 0.4+ 0.3+ 1999 06 09 704 0.2− 0.7− 1999 07 14 704 0.6− 0.1−
1997 12 26 566 0.7+ 0.2+ 1999 06 09 704 0.4+ 1.0+ 1999 07 14 704 0.1− 0.3−
1997 12 26 566 0.1− 0.1+ 1999 06 09 704 1.0− 0.2+ 1999 07 14 704 0.2− 0.4+
1998 01 20 704 0.5− 0.2− 1999 06 14 704 0.6+ 0.2+ 1999 07 19 704 0.3+ 0.2−
1998 01 20 704 0.7− 0.2+ 1999 06 14 704 0.4+ 0.1− 1999 07 19 704 0.2− 0.1+
1998 01 20 704 0.2− 0.4+ 1999 06 14 704 0.2+ 0.1− 1999 07 19 704 0.1+ 0.7+
1998 01 20 704 0.4− 0.9− 1999 06 14 704 0.4+ 0.3+ 1999 07 19 704 0.1+ 1.4+

1999 LO14 = 1997 DB = 1998 GO4

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 201.37066 (2000.0) P Q
n 0.22531229 ω 316.26873 +0.16526367 −0.96700455
a 2.6747270 Ω 123.30186 +0.95661206 +0.10933908
e 0.1397380 i 13.41334 +0.23996099 +0.23010253
P 4.37 H 13.5 G 0.15 U 3
Residuals in seconds of arc
1997 02 17 327 0.4+ 0.1+ 1998 04 02 704 0.2− 0.1− 1999 06 14 704 0.0 0.2+
1997 02 17 327 0.1+ 0.2+ 1998 04 02 704 0.3− 0.5− 1999 06 14 704 0.0 0.0
1997 02 17 327 0.2− 0.1− 1998 04 03 704 0.7− 0.4+ 1999 06 14 704 0.1+ 0.4+
1997 02 17 327 0.3+ 0.1− 1998 04 03 704 0.4+ 1.2+ 1999 07 13 704 0.3− 0.0
1997 02 18 327 0.5− 0.3− 1998 04 03 704 0.3+ 0.1− 1999 07 13 704 0.3− 1.4−
1997 02 18 327 0.1− 0.5+ 1998 04 03 704 0.1− 0.6− 1999 07 13 704 0.2+ 0.8−
1997 02 18 327 0.1− 0.0 1998 04 03 704 0.2− 0.1+ 1999 07 13 704 0.8+ 0.2+
1998 02 23 566 0.5+ 0.3− 1999 06 09 704 0.0 0.1− 1999 07 19 704 0.2+ 0.2+
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1998 02 23 566 0.1+ 0.3− 1999 06 09 704 1.7− 0.7+ 1999 07 19 704 0.2+ 0.9+
1998 02 23 566 0.2+ 0.1− 1999 06 09 704 0.0 0.2− 1999 07 19 704 0.3− 0.6+
1998 04 02 704 0.3− 0.7+ 1999 06 09 704 0.4+ 1.2− 1999 07 19 704 0.1− 0.3−
1998 04 02 704 0.3+ 0.6+ 1999 06 14 704 0.0 0.2+ 1999 07 19 704 0.2+ 0.4+
1998 04 02 704 0.2+ 1.0− 1999 06 14 704 0.5+ 0.3+

1999 LM19 = 1992 XB1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.02143 (2000.0) P Q
n 0.25652024 ω 58.09438 +0.83424377 +0.55082853
a 2.4531360 Ω 268.47040 −0.51396726 +0.76039255
e 0.1786275 i 1.43335 −0.19968722 +0.34408008
P 3.84 H 15.2 G 0.15 U 6
Residuals in seconds of arc
1992 10 25 691 0.2− 1.0+ 1999 06 09 704 0.0 0.8+ 1999 06 15 704 0.7− 0.7−
1992 10 25 691 0.4− 0.9+ 1999 06 09 704 0.6+ 0.2+ 1999 06 22 703 0.1− 1.4−
1992 10 25 691 0.4− 0.9+ 1999 06 09 704 0.2− 0.5+ 1999 06 22 703 0.6+ 0.8−
1992 12 13 010 1.2+ 2.5− 1999 06 15 704 0.2+ 0.4+ 1999 06 22 703 0.6+ 1.0−
1992 12 14 010 0.4+ 2.3− 1999 06 15 704 0.1− 0.0 1999 06 22 703 0.5+ 0.1+
1999 06 09 704 0.5− 0.1− 1999 06 15 704 0.5− 0.6−
1999 06 09 704 0.3+ 1.0+ 1999 06 15 704 0.7− 0.3+

1999 LA21 = 4129 T-1 = 1996 XQ26

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 339.95395 (2000.0) P Q
n 0.28605292 ω 212.33295 +0.67079519 +0.74101291
a 2.2812443 Ω 99.81510 −0.67367638 +0.62603412
e 0.2114330 i 1.77703 −0.31015149 +0.24286035
P 3.45 H 15.6 G 0.15 U 2
Residuals in seconds of arc
1971 03 24 675 0.6+ 0.1+ 1999 05 18 704 0.1+ 0.7− 1999 06 15 704 0.0 0.8+
1971 03 26 675 1.5− 0.4+ 1999 05 18 704 1.0+ 1.1− 1999 06 15 704 0.0 0.4+
1971 03 26 675 0.2− 1.5− 1999 05 18 704 2.2− 1.2− 1999 06 15 704 0.2+ 0.5+
1971 03 27 675 0.8+ 0.0 1999 05 18 704 0.2+ 1.4− 1999 06 15 704 0.9+ 0.3+
1996 12 06 327 0.5+ 0.6− 1999 05 18 704 1.2− 1.5− 1999 06 15 704 1.3− 0.8+
1996 12 06 327 0.5+ 1.2− 1999 06 09 704 0.4+ 0.2− 1999 06 22 703 1.2+ 0.3−
1996 12 06 327 1.5+ 0.4− 1999 06 09 704 0.2+ 0.2− 1999 06 22 703 0.2− 0.5+
1996 12 12 327 0.8− 0.7− 1999 06 09 704 0.5+ 0.7− 1999 06 22 703 0.4+ 1.1+
1996 12 12 327 0.0 0.8− 1999 06 09 704 0.2− 0.5+ 1999 06 22 703 0.2− 0.2+
1996 12 12 327 0.1− 0.4− 1999 06 09 704 0.0 0.3−

1999 LQ21 = 1982 JG3 = 1992 HK3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 316.56600 (2000.0) P Q
n 0.29211280 ω 247.28145 +0.93066375 +0.36130185
a 2.2495846 Ω 91.49886 −0.31094712 +0.86412357
e 0.1891244 i 3.30728 −0.19281306 +0.35035902
P 3.37 H 15.0 G 0.15 U 3
Residuals in seconds of arc
1982 05 15 675 0.4+ 0.3+ 1995 03 04 691 0.3+ 0.5− 1999 06 15 704 0.3+ 0.3−
1982 05 16 675 0.3− 0.4− 1999 05 18 704 0.4− 0.5+ 1999 06 15 704 0.0 0.3+
1982 05 16 675 0.9− 0.5+ 1999 05 18 704 0.9− 0.5− 1999 06 15 704 0.5+ 0.1+
1982 05 17 675 0.6+ 0.2− 1999 05 18 704 0.1+ 0.1+ 1999 06 15 704 0.1+ 0.4+
1982 05 18 675 0.4+ 0.4+ 1999 05 18 704 0.1− 0.7− 1999 06 15 704 0.0 0.3+
1992 04 29 691 0.5− 0.1+ 1999 05 18 704 (5.1− 0.3+) 1999 06 22 703 0.4+ 0.5−
1992 04 29 691 0.8+ 0.1+ 1999 06 09 704 0.4+ 0.2− 1999 06 22 703 0.2+ 0.5+
1992 05 03 691 0.3− 0.0 1999 06 09 704 1.6− 0.5− 1999 06 22 703 0.1+ 0.5+
1992 05 03 691 0.2+ 0.3+ 1999 06 09 704 1.3+ 0.7− 1999 06 22 703 0.7− 0.3+
1992 05 03 691 0.2+ 0.5+ 1999 06 09 704 0.1− 0.3−
1995 03 04 691 0.6− 0.2− 1999 06 09 704 0.3+ 0.5−

1999 LB22 = 1988 DR3 = 1993 TZ37

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 24.38380 (2000.0) P Q
n 0.28910987 ω 118.34846 −0.37568651 +0.92435323
a 2.2651351 Ω 129.42836 −0.87758952 −0.33175842
e 0.1151623 i 4.94364 −0.29781920 −0.18843423
P 3.41 H 15.7 G 0.15 U 2
Residuals in seconds of arc
1988 02 16 809 0.5+ 0.6− 1996 08 15 566 0.0 1.3− 1999 06 11 703 0.1+ 0.8+
1988 02 16 809 0.4− 0.1+ 1996 08 15 566 0.5− 1.3− 1999 06 11 703 0.2− 0.8+
1988 02 16 809 0.2− 0.0 1999 05 19 704 1.1+ 0.5+ 1999 06 11 703 0.4+ 0.2+
1993 10 09 809 1.4− 1.7− 1999 05 19 704 0.8+ 0.2− 1999 06 15 704 0.4− 0.7+
1993 10 09 809 (0.2− 2.7−) 1999 05 19 704 0.5+ 0.7− 1999 06 15 704 0.3− 0.2+
1993 10 09 809 (0.4− 2.4−) 1999 05 19 704 1.0+ 1.6− 1999 06 15 704 0.0 0.3+
1993 10 11 809 1.3+ 0.8+ 1999 05 19 704 0.2− 0.6− 1999 06 15 704 0.1− 0.1+
1993 10 11 809 0.3− 1.5+ 1999 06 09 704 0.2− 0.9+ 1999 06 15 704 0.1− 0.0
1993 10 11 809 0.4− 1.3+ 1999 06 09 704 0.5− 0.4+ 1999 07 14 704 0.4− 0.5−
1993 10 21 809 0.9+ 1.9+ 1999 06 09 704 0.6− 0.1+ 1999 07 14 704 0.2+ 0.0
1993 10 21 809 0.7− 0.5+ 1999 06 09 704 0.4− 0.8+ 1999 07 14 704 0.3+ 1.0−
1993 10 21 809 0.6− 0.1− 1999 06 09 704 0.2− 1.0+ 1999 07 14 704 0.7+ 0.6−
1996 08 15 566 1.2+ 0.9− 1999 06 11 703 0.7− 0.9+

1999 LV22 = 1979 MR9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 321.53073 (2000.0) P Q
n 0.29622751 ω 278.32512 +0.93584901 +0.34340988
a 2.2287044 Ω 61.62158 −0.27746856 +0.85642548
e 0.2185766 i 5.15787 −0.21725062 +0.38549326
P 3.33 H 15.3 G 0.15 U 4
Residuals in seconds of arc
1979 06 26 413 0.4+ 0.8− 1999 06 09 704 0.7+ 0.4+ 1999 06 15 704 0.3+ 0.2−
1979 06 29 413 0.8− 0.7− 1999 06 09 704 0.7+ 0.1− 1999 06 15 704 0.6− 0.8+
1998 02 25 566 0.1− 0.2+ 1999 06 09 704 0.8+ 0.3− 1999 07 14 704 0.6− 0.5+
1998 02 25 566 0.1− 0.2− 1999 06 15 704 0.4+ 0.2− 1999 07 14 704 0.2+ 0.2+
1998 02 25 566 0.2+ 0.0 1999 06 15 704 0.1− 0.2− 1999 07 14 704 0.2− 0.1+
1999 06 09 704 0.2+ 0.1+ 1999 06 15 704 1.0− 0.9+ 1999 07 14 704 0.5− 0.4−

1999 LG24 = 1997 YF6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 19.80993 (2000.0) P Q
n 0.26400505 ω 122.35434 −0.26705540 +0.96107152
a 2.4065482 Ω 131.98639 −0.91310579 −0.22884271
e 0.0962216 i 5.47137 −0.30808964 −0.15483070
P 3.73 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1997 12 25 566 0.0 0.1+ 1999 06 09 704 0.6+ 0.2+ 1999 07 14 704 0.3+ 0.1+
1997 12 25 566 0.1− 0.2+ 1999 06 09 704 0.5+ 0.1− 1999 07 14 704 0.2− 0.1−
1997 12 25 566 0.1− 0.3+ 1999 06 09 704 0.3− 0.2− 1999 07 14 704 0.2− 0.5+
1997 12 26 566 0.5+ 0.5+ 1999 06 09 704 0.3+ 0.2+ 1999 07 14 704 0.5− 0.2+
1997 12 26 566 0.0 0.0 1999 06 09 704 1.0− 0.9− 1999 07 19 704 0.4− 0.4+
1997 12 26 566 0.5− 0.0 1999 06 15 704 0.1+ 0.0 1999 07 19 704 0.2− 0.0
1998 01 20 704 0.2+ 0.3− 1999 06 15 704 0.4− 0.4+ 1999 07 19 704 1.1+ 0.6−
1998 01 20 704 0.4+ 0.2− 1999 06 15 704 0.0 0.1− 1999 07 19 704 0.4− 1.0+
1998 01 20 704 0.1− 0.2− 1999 06 15 704 0.1+ 0.1+ 1999 07 19 704 0.1− 1.2−
1998 01 20 704 0.5+ 0.4+ 1999 06 15 704 0.4+ 0.5+
1998 01 20 704 0.8− 0.5− 1999 07 14 704 0.1+ 0.0
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1999 LP24 = 1984 UK5 = 1992 DL13 = 1998 FG111

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 239.15197 (2000.0) P Q
n 0.17647966 ω 146.59072 +0.77159157 −0.60054257
a 3.1477938 Ω 251.73427 +0.52448335 +0.78718386
e 0.0933655 i 12.76069 +0.35994954 +0.14032175
P 5.58 H 12.6 G 0.15 U 2
Residuals in seconds of arc
1984 10 30 010 0.1− 1.8+ 1998 04 01 704 0.0 1.2+ 1999 06 15 704 0.2− 0.6−
1992 02 27 033 0.2− 0.1− 1998 04 01 704 0.9+ 0.8+ 1999 06 15 704 0.0 0.5+
1992 02 28 033 0.4+ 0.1+ 1998 04 01 704 1.0+ 0.1− 1999 06 15 704 0.1+ 0.1+
1992 02 28 033 0.3+ 0.6+ 1998 04 01 704 0.8+ 0.6+ 1999 07 14 704 0.2+ 0.5−
1998 03 25 566 (2.7− 0.4−) 1998 04 01 704 0.6+ 0.4+ 1999 07 14 704 0.2− 0.2−
1998 03 25 566 0.2− 0.3− 1998 05 01 566 0.7− 1.2− 1999 07 14 704 0.1+ 0.4+
1998 03 25 566 (2.5− 0.3−) 1998 05 01 566 0.6− 1.2− 1999 07 14 704 0.1− 0.1−
1998 03 25 566 0.1+ 0.5− 1998 05 01 566 0.4− 1.4− 1999 07 14 704 0.0 0.2+
1998 03 25 566 (2.4− 0.0 ) 1999 06 09 704 0.2+ 0.6+ 1999 07 19 704 0.7+ 0.2−
1998 03 25 566 0.7− 0.1− 1999 06 09 704 0.0 0.4+ 1999 07 19 704 0.1+ 0.9−
1998 03 31 704 0.4− 0.4+ 1999 06 09 704 0.7+ 0.7+ 1999 07 19 704 0.1− 0.4+
1998 03 31 704 0.7− 0.1− 1999 06 09 704 0.7− 0.2− 1999 07 19 704 0.3− 0.2−
1998 03 31 704 0.5+ 0.5+ 1999 06 09 704 0.4+ 0.9+ 1999 07 19 704 0.3− 0.2+
1998 03 31 704 0.9− 0.6− 1999 06 15 704 0.9− 0.2−
1998 03 31 704 0.1+ 1.5+ 1999 06 15 704 0.2+ 0.4+

1999 LS24 = 1991 CT5 = 1995 GE7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 89.34929 (2000.0) P Q
n 0.26793045 ω 286.91921 −0.99607481 −0.07051782
a 2.3829851 Ω 249.06270 +0.08557350 −0.92170127
e 0.0911159 i 3.28381 −0.02263071 −0.38143675
P 3.68 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1991 02 08 675 0.5− 0.8− 1999 06 09 704 0.3+ 0.1− 1999 07 14 704 0.1− 0.5+
1991 02 08 675 0.1− 0.6− 1999 06 09 704 0.4− 0.1+ 1999 07 14 704 0.6+ 0.5−
1995 04 01 408 0.1− 0.1+ 1999 06 09 704 0.1+ 1.1+ 1999 07 14 704 0.3+ 0.3−
1995 04 01 408 0.4− 0.4+ 1999 06 15 704 0.2− 0.5− 1999 07 14 704 0.0 0.9−
1995 04 01 408 1.3+ 0.4+ 1999 06 15 704 0.1− 0.2− 1999 07 16 704 0.1+ 0.0
1995 04 03 408 0.6+ 0.1− 1999 06 15 704 0.5− 0.3− 1999 07 16 704 0.1− 0.2−
1995 04 03 408 1.0− 0.5+ 1999 06 15 704 0.1− 0.6− 1999 07 16 704 0.1− 0.3−
1999 06 09 704 0.2+ 0.3+ 1999 06 15 704 0.0 0.8− 1999 07 16 704 0.2− 0.4+
1999 06 09 704 0.4− 1.0+ 1999 07 14 704 0.7+ 0.3− 1999 07 16 704 0.0 0.0

1999 LT24 = 1976 UL5 = 1980 UA2 = 1989 AR7 = 1992 UO8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 270.69270 (2000.0) P Q
n 0.24636655 ω 125.14308 +0.95529663 −0.28575362
a 2.5200833 Ω 251.56537 +0.23853112 +0.89651807
e 0.1186585 i 4.58585 +0.17467469 +0.33852654
P 4.00 H 14.2 G 0.15 U 2
Residuals in seconds of arc
1976 10 30 095 0.7+ 1.4+ 1998 03 26 704 0.0 1.0+ 1999 06 15 704 0.3− 0.7+
1980 10 17 095 0.9− 1.0− 1998 03 26 704 0.0 1.9+ 1999 06 15 704 0.4− 0.4+
1989 01 09 033 0.2+ 0.6− 1998 03 26 704 1.7− 0.8− 1999 07 14 704 0.1− 1.6−
1989 01 09 033 0.6− 1.3− 1999 06 09 704 1.0+ 0.4+ 1999 07 14 704 0.8− 1.0−
1992 10 27 372 (2.8+ 1.1+) 1999 06 09 704 0.8+ 0.8+ 1999 07 14 704 0.9+ 0.2−
1992 10 27 372 0.6− 0.0 1999 06 09 704 0.2+ 0.6+ 1999 07 14 704 1.0− 0.1+
1992 10 28 399 (0.5+ 3.1−) 1999 06 09 704 0.3+ 0.3+ 1999 07 16 704 0.2− 0.2−
1992 10 28 399 1.6+ 0.7− 1999 06 09 704 0.2+ 0.9+ 1999 07 16 704 0.6+ 0.7−
1998 02 24 566 0.5+ 1.4− 1999 06 15 704 0.1− 0.1− 1999 07 16 704 0.3+ 1.5−
1998 02 24 566 0.3+ 1.6− 1999 06 15 704 0.2− 0.1+ 1999 07 16 704 0.7− 1.6−
1998 02 24 566 0.1+ 0.7− 1999 06 15 704 0.0 0.4+ 1999 07 16 704 0.9− 0.4−

1999 LZ24 = 1955 XJ = 1970 YA = 1981 RM1 = 1991 JH6 = 1998 GM2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 249.92140 (2000.0) P Q
n 0.26286951 ω 333.81510 +0.74552623 −0.63390481
a 2.4134737 Ω 67.08945 +0.64397023 +0.60557734
e 0.1609302 i 12.91055 +0.17173521 +0.48108292
P 3.75 H 12.2 G 0.15 U 1
Residuals in seconds of arc
1955 12 06 760 1.1+ 0.8− 1998 04 02 704 1.2+ 0.3+ 1999 06 15 704 0.2+ 0.6+
1955 12 06 760 0.0 0.1+ 1998 04 02 704 0.6− 0.0 1999 06 15 704 0.4+ 0.1−
1955 12 13 760 0.7− 0.9+ 1998 04 02 704 1.3+ 0.4+ 1999 06 15 704 0.6+ 0.4+
1955 12 13 760 1.1− 1.0+ 1998 04 03 704 0.3− 0.0 1999 07 14 704 0.1− 0.2+
1970 12 26 095(13.4− 9.9−)Y 1998 04 03 704 0.1+ 1.3+ 1999 07 14 704 0.4+ 0.6+
1981 09 04 809 0.0 1.0+ 1998 04 03 704 0.1− 1.2+ 1999 07 14 704 0.3− 0.7+
1981 09 04 809 1.3− 0.7+ 1998 04 03 704 0.7+ 0.7+ 1999 07 14 704 0.5− 0.4−
1981 09 04 809 0.4− 0.6+ 1998 04 03 704 0.0 0.9+ 1999 07 16 704 0.0 0.0
1981 09 04 809 0.4− 0.5+ 1999 06 09 704 0.8+ 0.5+ 1999 07 16 704 0.3− 0.5+
1991 05 05 402 0.7− 1.5− 1999 06 09 704 0.2− 0.3− 1999 07 16 704 0.4− 0.5+
1991 05 05 402 0.8− 1.0− 1999 06 09 704 0.3+ 0.1+ 1999 07 16 704 0.5− 0.1+
1992 08 24 808 0.9+ 0.4− 1999 06 09 704 0.1− 0.3+ 1999 07 16 704 0.8− 0.2+
1992 08 24 808 0.0 0.5− 1999 06 15 704 0.4+ 0.4+
1998 04 02 704 0.3+ 0.1− 1999 06 15 704 0.4+ 0.4+

1999 LM25 = 1996 TY51

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 9.65916 (2000.0) P Q
n 0.28628876 ω 118.60511 +0.01096972 +0.99953473
a 2.2799913 Ω 151.98002 −0.93728491 +0.02019472
e 0.1368567 i 3.47323 −0.34839154 −0.02285815
P 3.44 H 15.5 G 0.15 U 6
Residuals in seconds of arc
1996 10 05 809 0.0 1.5− 1999 06 09 704 1.2− 0.3− 1999 06 15 704 0.2+ 0.5+
1996 10 05 809 1.7− 0.6− 1999 06 09 704 0.2+ 0.7− 1999 06 15 704 0.3+ 0.2+
1996 10 05 809 1.1− 1.8− 1999 06 09 704 0.4− 0.5+ 1999 07 14 704 0.2− 0.9−
1996 10 06 809 1.6+ 1.7+ 1999 06 09 704 0.1− 0.1+ 1999 07 14 704 0.3− 0.1+
1996 10 06 809 0.8+ 1.6+ 1999 06 15 704 0.7+ 0.1+ 1999 07 14 704 0.7+ 0.7−
1996 10 06 809 0.2+ 1.1+ 1999 06 15 704 0.8+ 0.9+ 1999 07 14 704 1.5− 1.1−
1999 06 09 704 0.4+ 0.4+ 1999 06 15 704 0.2+ 0.8+

1999 LW25 = 1987 OY = 1998 FN95

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 307.28611 (2000.0) P Q
n 0.23844968 ω 80.45803 +0.97351989 +0.15524628
a 2.5755593 Ω 270.47453 −0.21052525 +0.89493374
e 0.1865903 i 9.66040 +0.08909625 +0.41832069
P 4.13 H 13.7 G 0.15 U 3
Residuals in seconds of arc
1987 07 19 675 0.1+ 0.8− 1998 04 01 704 0.2− 0.4+ 1999 06 15 704 0.0 0.8−
1987 07 19 675 0.1− 0.8− 1998 04 01 704 1.1− 1.2+ 1999 07 14 704 0.0 0.5+
1987 07 23 675 1.4− 1.0+ 1998 04 01 704 0.2+ 0.7+ 1999 07 14 704 0.3− 0.1−
1987 07 23 675 0.9− 0.2− 1999 06 09 704 0.4+ 0.8+ 1999 07 14 704 1.0− 0.4−
1987 07 26 675 1.0+ 0.5+ 1999 06 09 704 0.8+ 0.2+ 1999 07 14 704 0.5− 0.3+
1987 07 26 675 1.2+ 0.4+ 1999 06 09 704 0.3+ 0.9+ 1999 07 14 704 0.4− 0.0
1998 03 31 704 2.3+ 0.8− 1999 06 09 704 0.5+ 0.7+ 1999 07 16 704 0.4− 0.1+
1998 03 31 704 1.4− 0.6+ 1999 06 09 704 0.2− 0.4+ 1999 07 16 704 0.8− 0.3−
1998 03 31 704 1.5+ 2.2− 1999 06 15 704 0.2+ 0.3− 1999 07 16 704 0.5+ 0.5−
1998 03 31 704 1.6− 0.3+ 1999 06 15 704 1.0+ 0.3+ 1999 07 16 704 0.5− 0.0
1998 04 01 704 0.2+ 0.3− 1999 06 15 704 0.2+ 0.5− 1999 07 16 704 0.2− 1.4−
1998 04 01 704 0.1− 0.0 1999 06 15 704 0.1+ 0.0
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1999 LF26 = 1998 DP11

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 356.85369 (2000.0) P Q
n 0.22209825 ω 179.08374 +0.27045786 +0.95270760
a 2.7004696 Ω 106.59819 −0.88420635 +0.30274661
e 0.1788686 i 8.31364 −0.38083024 −0.02631939
P 4.44 H 14.3 G 0.15 U 3
Residuals in seconds of arc
1998 02 24 566 0.9+ 0.8− 1999 06 09 704 0.6− 0.0 1999 07 14 704 0.0 0.4−
1998 02 24 566 0.6− 0.8− 1999 06 15 704 0.4+ 0.3− 1999 07 14 704 0.1+ 0.3+
1998 02 24 566 0.2+ 0.6− 1999 06 15 704 0.1+ 0.0 1999 07 14 704 0.1+ 0.6+
1998 02 25 566 0.2− 0.6+ 1999 06 15 704 0.0 0.1+ 1999 07 14 704 0.6− 0.7+
1998 02 25 566 0.3− 0.9+ 1999 06 15 704 0.2+ 0.2− 1999 07 14 704 0.5− 0.3−
1998 02 25 566 0.0 0.8+ 1999 06 15 704 0.6− 0.4− 1999 07 16 704 0.7+ 0.4−
1999 06 09 704 0.4+ 0.1− 1999 07 14 704 0.1− 0.3+ 1999 07 16 704 0.0 0.2+
1999 06 09 704 0.2+ 0.2− 1999 07 14 704 0.3+ 0.8− 1999 07 16 704 0.6− 0.8+
1999 06 09 704 0.2− 0.7+ 1999 07 14 704 0.2+ 0.4− 1999 07 16 704 0.1+ 0.3+
1999 06 09 704 0.1+ 0.2+ 1999 07 14 704 0.1+ 0.5− 1999 07 16 704 0.1+ 0.1−

1999 LL26 = 1997 YR20

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 21.39782 (2000.0) P Q
n 0.28362083 ω 24.31385 −0.20876966 +0.97782207
a 2.2942670 Ω 233.64007 −0.90062934 −0.19889193
e 0.0871362 i 1.18896 −0.38115878 −0.06562008
P 3.48 H 14.8 G 0.15 U 4
Residuals in seconds of arc
1997 12 27 566 0.5− 0.3+ 1999 06 09 704 0.1+ 0.6− 1999 07 14 704 0.0 0.1+
1997 12 27 566 0.3− 0.7+ 1999 06 09 704 1.3− 0.2− 1999 07 14 704 0.3+ 0.4−
1997 12 27 566 0.4− 0.7+ 1999 06 09 704 0.1+ 0.5− 1999 07 14 704 0.1+ 0.2+
1998 01 02 704 0.1+ 0.3− 1999 06 15 704 0.3+ 0.0 1999 07 16 704 0.1+ 0.4+
1998 01 02 704 0.1+ 0.2− 1999 06 15 704 0.2+ 0.4+ 1999 07 16 704 0.3− 0.1+
1998 01 02 704 0.2+ 0.4− 1999 06 15 704 0.2− 0.1+ 1999 07 16 704 0.3+ 0.3−
1998 01 02 704 0.7+ 0.0 1999 06 15 704 0.5+ 0.6+ 1999 07 16 704 0.4− 0.3−
1998 01 02 704 0.1+ 0.1− 1999 06 15 704 0.3− 0.0 1999 07 16 704 0.1+ 0.5+
1999 06 09 704 0.5+ 0.3− 1999 07 14 704 0.1− 0.3+
1999 06 09 704 0.4+ 0.5+ 1999 07 14 704 0.2− 0.0

1999 LO26 = 1998 FU86

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 327.45251 (2000.0) P Q
n 0.24191096 ω 232.31468 +0.86405407 +0.47279212
a 2.5509328 Ω 98.86222 −0.38897907 +0.84502556
e 0.2060830 i 10.07526 −0.31954004 +0.24979874
P 4.07 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1993 01 16 010 0.8+ 1.3− 1999 06 09 704 0.4+ 0.7+ 1999 07 14 704 0.6+ 0.9−
1993 01 16 010 0.3+ 1.9− 1999 06 09 704 0.7+ 0.1− 1999 07 14 704 0.3+ 0.4−
1993 01 16 010 0.4− 1.5− 1999 06 09 704 0.1+ 0.4− 1999 07 14 704 0.2− 0.4−
1998 03 24 704 0.8− 0.7− 1999 06 09 704 0.6+ 0.8− 1999 07 14 704 0.1− 0.6−
1998 03 24 704 0.3+ 0.0 1999 06 09 704 1.2− 0.5− 1999 07 16 704 1.1− 0.4+
1998 03 24 704 1.7+ 0.9− 1999 06 15 704 0.6− 0.2− 1999 07 16 704 0.0 0.1−
1998 03 24 704 1.9− 0.9− 1999 06 15 704 0.4− 0.1− 1999 07 16 704 0.5+ 0.0
1998 03 25 704 0.8+ 0.8+ 1999 06 15 704 0.9− 1.3+ 1999 07 16 704 0.9+ 0.3−
1998 03 25 704 1.5+ 1.7+ 1999 06 15 704 0.1− 0.2− 1999 07 16 704 0.2− 0.0
1998 03 25 704 1.2− 0.7+ 1999 06 15 704 0.4− 0.8−
1998 03 25 704 (0.8− 3.1+) 1999 07 14 704 0.2+ 0.5−

1999 LP26 = 1993 RY6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 224.52847 (2000.0) P Q
n 0.29500964 ω 219.89818 +0.48628571 −0.87316930
a 2.2348339 Ω 201.06963 +0.82340817 +0.47062369
e 0.0846967 i 5.29725 +0.29244691 +0.12684134
P 3.34 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1993 09 15 809 0.2+ 0.1− 1993 09 22 675 0.7− 1.2− 1999 06 15 704 0.2− 0.4+
1993 09 15 809 1.1− 0.8+ 1993 09 24 809 0.4+ 0.2+ 1999 06 15 704 0.4+ 0.3+
1993 09 15 809 0.4− 0.4+ 1993 09 24 809 0.2+ 1.4− 1999 06 15 704 0.0 0.2−
1993 09 17 809 1.7+ 0.4+ 1993 09 24 809 (0.1− 2.6−) 1999 07 13 704 0.3+ 0.1−
1993 09 17 809 1.3+ 0.4+ 1998 01 24 566 0.3+ 0.1+ 1999 07 13 704 0.8+ 0.1−
1993 09 17 809 0.9+ 0.9+ 1998 01 24 566 0.3− 0.0 1999 07 13 704 0.1+ 0.8+
1993 09 18 809 0.9+ 0.6+ 1998 01 24 566 0.0 0.1− 1999 07 13 704 0.7+ 0.2−
1993 09 18 809 0.2− 0.4+ 1999 06 09 704 0.3+ 0.3+ 1999 07 13 704 0.0 0.2−
1993 09 18 809 0.6− 0.8+ 1999 06 09 704 0.2− 0.2+ 1999 07 19 704 0.1− 0.3−
1993 09 18 675 1.1− 0.5− 1999 06 09 704 1.0− 0.2+ 1999 07 19 704 0.5− 0.2+
1993 09 18 675 1.0− 0.6− 1999 06 09 704 0.7+ 0.9− 1999 07 19 704 0.6− 0.2+
1993 09 22 675 0.6− 1.3− 1999 06 15 704 0.6− 0.6− 1999 07 19 704 0.2− 0.0

1999 LU26 = 1991 NE
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 359.83968 (2000.0) P Q
n 0.24333162 ω 18.84553 +0.31694459 +0.91473167
a 2.5409942 Ω 270.25665 −0.89920731 +0.20577647
e 0.2652713 i 14.51455 −0.30161621 +0.34773843
P 4.05 H 14.1 G 0.15 U 4
Residuals in seconds of arc
1991 07 09 675 1.0− 0.5+ 1999 06 15 704 0.3+ 1.1+ 1999 07 14 704 0.3+ 0.2−
1991 07 09 675 0.1+ 0.2+ 1999 06 15 703 1.5− 0.1+ 1999 07 14 704 0.0 0.2+
1991 07 11 675 0.1− 0.3− 1999 06 15 703 1.8+ 1.9+ 1999 07 14 704 0.1+ 0.3+
1991 07 11 675 0.9+ 0.5− 1999 06 15 704 0.1+ 0.3+ 1999 07 14 704 0.2− 0.0
1999 06 09 704 0.3− 0.1− 1999 06 15 703 0.6+ 0.4− 1999 07 14 704 0.5− 0.3+
1999 06 09 704 0.2+ 0.3+ 1999 06 15 704 0.3− 0.2− 1999 07 19 704 0.6− 0.1+
1999 06 09 704 0.2+ 0.2− 1999 06 16 703 0.4− 0.6+ 1999 07 19 704 0.4+ 0.2−
1999 06 09 704 0.6+ 0.5− 1999 06 16 703 1.3− 1.5− 1999 07 19 704 0.0 0.2+
1999 06 09 704 0.9+ 0.9+ 1999 06 16 703 0.6− 1.3− 1999 07 19 704 0.4+ 0.1−
1999 06 15 704 0.0 0.4+ 1999 06 16 703 0.2− 1.5− 1999 07 19 704 0.3+ 0.1−

1999 LW26 = 1998 BY11

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 41.72177 (2000.0) P Q
n 0.28277179 ω 125.42275 −0.55347669 +0.82429542
a 2.2988572 Ω 110.54352 −0.79944255 −0.48567434
e 0.0800923 i 7.31124 −0.23357046 −0.29095960
P 3.49 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1998 01 02 704 0.1− 1.1+ 1998 01 24 704 0.2− 0.2+ 1999 06 15 704 0.4+ 0.4+
1998 01 02 704 0.0 1.2+ 1998 01 24 704 0.1+ 0.5− 1999 06 15 704 0.2+ 0.8+
1998 01 02 704 0.4− 1.1+ 1998 01 24 704 0.5+ 0.1− 1999 06 15 704 0.8+ 0.9−
1998 01 02 704 0.3− 0.8+ 1998 01 25 704 0.1− 0.0 1999 06 15 704 0.1+ 0.3−
1998 01 02 704 0.5− 0.9+ 1998 01 25 704 0.2+ 0.4− 1999 07 14 704 1.0− 0.0
1998 01 23 704 0.6+ 0.1− 1998 01 25 704 0.2+ 0.1− 1999 07 14 704 0.1+ 0.0
1998 01 23 704 0.1+ 0.3− 1998 01 25 704 0.2+ 0.1− 1999 07 14 704 0.3− 0.3+
1998 01 23 704 0.5+ 0.2− 1999 06 09 704 0.3− 1.1− 1999 07 14 704 0.7− 0.1+
1998 01 23 704 0.5− 0.3− 1999 06 09 704 0.5+ 0.7+ 1999 07 19 704 0.1+ 0.2−
1998 01 23 704 0.6− 0.3− 1999 06 09 704 0.1− 0.3+ 1999 07 19 704 0.6− 0.7+
1998 01 24 704 0.3+ 0.6− 1999 06 09 704 0.6+ 0.4+ 1999 07 19 704 0.1− 0.2+
1998 01 24 704 0.3+ 0.7− 1999 06 15 704 0.4+ 0.0 1999 07 19 704 0.0 0.1+
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1999 LY26 = 1987 HT = 1993 MW = 1998 HX7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 40.95822 (2000.0) P Q
n 0.17011305 ω 128.60576 −0.60874186 +0.67494112
a 3.2258510 Ω 98.48836 −0.79322265 −0.52785207
e 0.1102176 i 24.93672 +0.01520471 −0.51558382
P 5.79 H 12.7 G 0.15 U 2
Residuals in seconds of arc
1987 04 25 675 1.0− 0.6+ 1998 04 25 566 0.1− 0.5+ 1999 06 15 704 0.4+ 0.4+
1987 04 25 675 0.5− 0.7− 1998 04 25 566 0.1+ 0.3+ 1999 06 15 704 0.0 0.1+
1993 06 23 675 1.7+ 0.6+ 1998 04 25 566 0.0 0.1+ 1999 06 15 704 0.1− 0.4−
1993 06 23 675 1.1+ 0.4+ 1998 04 27 566 0.0 0.1+ 1999 06 15 704 0.1− 0.1−
1993 06 25 675 0.1− 1.3+ 1998 04 27 566 0.4− 0.0 1999 06 15 704 0.4+ 0.3−
1993 06 25 675 1.2+ 0.4− 1998 04 27 566 0.3− 1.1+ 1999 07 14 704 0.1− 0.0
1998 04 22 699 0.2+ 0.1+ 1999 05 21 704 0.4− 0.9+ 1999 07 14 704 0.8− 0.5+
1998 04 22 699 0.3+ 0.0 1999 05 21 704 (0.6+ 2.7+) 1999 07 14 704 0.3− 0.4−
1998 04 22 699 0.4+ 0.1+ 1999 05 21 704 (1.1+ 2.3−) 1999 07 14 704 0.1− 0.1+
1998 04 23 699 0.1− 0.1− 1999 05 21 704 1.4− 0.2+ 1999 07 14 704 0.5+ 0.1−
1998 04 23 699 0.2+ 0.0 1999 06 09 704 0.8+ 0.2+ 1999 07 19 704 0.2− 0.4−
1998 04 23 699 0.3+ 0.1+ 1999 06 09 704 0.3+ 0.3− 1999 07 19 704 0.2+ 0.6−
1998 04 24 566 0.1+ 1.0− 1999 06 09 704 0.1− 0.0 1999 07 19 704 0.4− 0.1−
1998 04 24 566 0.4− 0.9− 1999 06 09 704 0.1− 1.2− 1999 07 19 704 0.2− 0.1−
1998 04 24 566 0.2− 1.0− 1999 06 09 704 0.8− 0.4−

1999 LZ26 = 1986 JQ1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 339.44877 (2000.0) P Q
n 0.23233086 ω 208.77176 +0.67931400 +0.69149442
a 2.6205842 Ω 105.22543 −0.61508311 +0.71912627
e 0.1844134 i 14.75206 −0.40025649 +0.06850461
P 4.24 H 13.1 G 0.15 U 4
Residuals in seconds of arc
1986 05 10 010 (6.8− 0.5+) 1999 06 09 704 0.5+ 0.4− 1999 07 14 704 0.7+ 0.1+
1986 05 11 010 1.8+ 1.2+ 1999 06 09 704 0.1− 0.3− 1999 07 14 704 0.1+ 1.1+
1986 05 12 010 1.1− 0.4+ 1999 06 09 704 0.0 0.1+ 1999 07 14 704 0.2− 0.2+
1986 05 12 010 (5.7+ 0.4+) 1999 06 09 704 0.0 0.4− 1999 07 14 704 0.2− 0.4+
1999 03 24 704 (3.7− 0.9−) 1999 06 15 704 0.2− 0.0 1999 07 19 704 0.1+ 0.5−
1999 03 24 704 0.5+ 1.2− 1999 06 15 704 0.1− 0.1+ 1999 07 19 704 0.1+ 0.4−
1999 03 24 704 (4.0− 0.9−) 1999 06 15 704 0.2− 0.4+ 1999 07 19 704 0.0 0.2−
1999 03 24 704 0.5− 1.8− 1999 06 15 704 0.1− 0.6+ 1999 07 19 704 0.0 0.4−
1999 03 24 704 0.9− 1.1− 1999 06 15 704 0.2− 0.5+ 1999 07 19 704 0.1− 0.5−
1999 06 09 704 0.1+ 0.8+ 1999 07 14 704 0.1− 0.5−

1999 LA27 = 1998 GV1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.27536 (2000.0) P Q
n 0.23205994 ω 227.84345 +0.80715867 +0.54041442
a 2.6226234 Ω 98.11236 −0.44567380 +0.82176163
e 0.1654926 i 13.88581 −0.38713014 +0.18072101
P 4.25 H 13.2 G 0.15 U 3
Residuals in seconds of arc
1998 02 24 566 0.4− 0.4− 1998 04 03 704 1.2+ 0.2+ 1999 06 15 704 0.3+ 0.2−
1998 02 24 566 0.4− 0.2− 1998 04 03 704 0.3− 0.8− 1999 07 14 704 0.2− 0.1−
1998 02 24 566 0.3− 0.3− 1999 06 09 704 0.3+ 0.2+ 1999 07 14 704 0.1− 0.1+
1998 04 02 704 0.0 0.4+ 1999 06 09 704 0.1− 0.0 1999 07 14 704 1.2− 0.1−
1998 04 02 704 0.2− 0.4+ 1999 06 09 704 0.1− 0.1− 1999 07 14 704 0.1− 0.1−
1998 04 02 704 0.3+ 0.6+ 1999 06 09 704 0.1+ 0.3+ 1999 07 16 704 0.1+ 0.1−
1998 04 02 704 0.6− 0.1+ 1999 06 09 704 0.6− 0.2+ 1999 07 16 704 0.2+ 0.1+
1998 04 02 704 0.3+ 0.5+ 1999 06 15 704 0.0 0.1+ 1999 07 16 704 0.4+ 0.9−
1998 04 03 704 0.9+ 0.5− 1999 06 15 704 0.3+ 0.1− 1999 07 16 704 0.6+ 1.4+
1998 04 03 704 0.5+ 0.0 1999 06 15 704 0.1+ 0.1− 1999 07 16 704 0.5− 0.3−
1998 04 03 704 1.0− 0.1+ 1999 06 15 704 0.4+ 0.5−

1999 LS27 = 1995 SU25 = 1998 FF25

Id. G. V. Williams, A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 69.38536 (2000.0) P Q
n 0.17484551 ω 350.57613 −0.97066511 +0.23674982
a 3.1673767 Ω 203.24867 −0.21309723 −0.92788838
e 0.0923624 i 6.09897 −0.11135000 −0.28804978
P 5.64 H 13.5 G 0.15 U 1
Residuals in seconds of arc
1993 04 28 691 0.5− 0.3− 1998 03 20 704 0.4− 0.3+ 1999 06 09 704 0.4− 0.4+
1993 04 28 691 0.5+ 0.3+ 1998 03 20 704 0.5+ 0.9− 1999 06 09 704 0.4− 0.5−
1995 09 19 691 0.3− 0.0 1998 03 20 704 0.0 0.3− 1999 06 15 704 0.5+ 0.1−
1995 09 19 691 0.4− 0.1− 1998 03 22 704 0.4+ 1.3+ 1999 06 15 704 0.6+ 0.0
1995 09 19 691 0.2− 0.4+ 1998 03 22 704 0.4+ 0.4+ 1999 06 15 704 0.1+ 0.5−
1995 09 24 691 0.0 0.3− 1998 03 22 704 0.1+ 0.1+ 1999 06 15 704 1.1+ 0.6−
1995 09 24 691 0.0 0.4− 1998 03 22 704 0.5− 0.5− 1999 06 15 704 1.1+ 0.8−
1995 09 24 691 0.1− 0.5− 1998 03 22 704 0.9+ 0.7+ 1999 07 13 704 0.0 0.7−
1995 10 23 010 (2.8− 2.9−) 1998 03 26 704 0.0 0.1+ 1999 07 13 704 0.2+ 0.4+
1995 10 23 010 1.2+ 0.2+ 1998 03 26 704 0.7− 0.8+ 1999 07 13 704 0.4+ 0.3+
1995 10 23 010 (3.3+ 1.5+) 1998 03 26 704 0.3− 0.3− 1999 07 13 704 0.2− 0.9+
1998 02 25 566 (2.2− 3.8−) 1998 03 29 704 0.2+ 0.1− 1999 07 13 704 0.3− 0.3−
1998 02 25 566 (1.5− 3.4−) 1998 03 29 704 0.3+ 0.1+ 1999 07 19 704 0.5− 0.6+
1998 02 25 566 (1.0− 2.5−) 1998 03 29 704 0.3− 1.4− 1999 07 19 704 0.1+ 0.1+
1998 02 28 809 (1.7+ 2.9−) 1998 03 29 704 0.5− 0.4− 1999 07 19 704 0.0 0.7+
1998 03 02 809 (1.2+ 6.8−) 1998 03 29 704 0.8− 0.3− 1999 07 19 704 0.2− 0.2+
1998 03 20 704 0.2− 0.1+ 1999 06 09 704 1.2− 0.2− 1999 07 19 704 0.6− 0.0
1998 03 20 704 0.5+ 0.0 1999 06 09 704 0.2− 0.1+

1999 LO28

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Marsden
M 56.84413 (2000.0) P Q
n 0.38339580 ω 283.56021 −0.75202991 +0.36449472
a 1.8765976 Ω 280.25374 −0.12761800 −0.89793766
e 0.4126477 i 33.92378 −0.64665653 −0.24668107
P 2.57 H 15.7 G 0.15 U 3
Residuals in seconds of arc
1954 12 30 675 0.3+ 0.4− 1999 06 26 610 0.8+ 0.4+ 1999 07 12 610 0.3− 1.1−
1954 12 30 675 0.7− 0.5− 1999 06 27 610 0.6+ 0.4+ 1999 07 13 704 0.3+ 0.2+
1999 06 13 703 0.5− 0.5+ 1999 06 27 610 0.4+ 0.5+ 1999 07 13 704 0.1+ 0.2+
1999 06 13 703 0.1− 0.4− 1999 06 27 610 0.1+ 0.6+ 1999 07 13 704 0.3+ 0.2+
1999 06 13 703 0.3− 0.0 1999 07 02 151 0.1− 0.3+ 1999 07 13 704 0.3+ 0.1+
1999 06 13 703 0.3− 0.1+ 1999 07 02 151 0.4+ 0.0 1999 07 13 704 0.5+ 0.3+
1999 06 13 703 0.4− 0.3+ 1999 07 02 151 0.0 0.2− 1999 07 14 143 1.2+ 0.9−
1999 06 13 703 0.7− 0.9+ 1999 07 02 151 0.2− 0.1− 1999 07 14 143 1.0+ 0.3−
1999 06 13 703 0.5− 0.5− 1999 07 02 151 0.0 0.2− 1999 07 14 143 1.3+ 0.2+
1999 06 13 703 1.7− 1.6+ 1999 07 02 151 0.7− 0.0 1999 07 14 143 0.0 0.1−
1999 06 14 703 0.4− 1.7+ 1999 07 02 610 0.4+ 0.2+ 1999 07 15 118 0.3+ 0.2+
1999 06 14 703 0.5− 0.4+ 1999 07 02 610 0.3+ 0.4+ 1999 07 15 118 0.8+ 0.2+
1999 06 14 703 (0.5− 2.8+) 1999 07 02 610 0.2+ 0.7+ 1999 07 15 610 0.6− 1.8+
1999 06 14 703 0.4+ 1.6+ 1999 07 02 610 0.2+ 0.8+ 1999 07 15 610 0.3− 1.3+
1999 06 14 428 0.7+ 0.1+ 1999 07 02 610 0.0 1.0+ 1999 07 15 610 0.1+ 0.9+
1999 06 14 428 0.7+ 0.2+ 1999 07 04 610 0.3− 0.1− 1999 07 15 610 0.5+ 0.4+
1999 06 14 428 1.4+ 1.0− 1999 07 04 610 0.4− 0.0 1999 07 15 610 0.8+ 1.1−
1999 06 15 620 0.1− 0.2+ 1999 07 04 610 0.4− 0.0 1999 07 16 151 0.2+ 0.1−
1999 06 15 620 1.6+ 0.2+ 1999 07 04 610 0.5− 0.0 1999 07 16 151 0.3− 0.2+
1999 06 16 620 0.6+ 0.0 1999 07 04 610 0.4− 0.1+ 1999 07 16 151 0.5+ 0.3+
1999 06 16 620 0.3+ 0.0 1999 07 05 108 0.1+ 0.3− 1999 07 16 151 0.1+ 0.2+
1999 06 16 426 0.2− 0.1+ 1999 07 05 108 1.0− 0.1+ 1999 07 16 151 1.1− 0.3+
1999 06 16 426 0.1− 0.2+ 1999 07 05 108 1.3− 0.1− 1999 07 16 151 0.1+ 0.4−
1999 06 16 426 0.0 0.2− 1999 07 07 402 0.1+ 0.1+ 1999 07 17 726 0.7− 1.8−
1999 06 17 859 0.1+ 0.4− 1999 07 07 402 0.0 0.2+ 1999 07 17 726 0.9− 0.0
1999 06 17 859 0.1− 0.2− 1999 07 07 402 0.4− 0.5+ 1999 07 17 726 1.7− 0.9−
1999 06 17 859 0.2+ 0.1− 1999 07 07 360 0.1+ 0.4+ 1999 07 17 726 0.5− 0.1−
1999 06 17 422 0.3− 0.3− 1999 07 07 360 0.0 0.2+ 1999 07 17 108 0.2− 0.0
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1999 06 17 422 0.0 0.2− 1999 07 07 360 0.0 0.3+ 1999 07 17 108 0.4+ 1.6−
1999 06 17 422 0.2− 0.3− 1999 07 07 610 0.2+ 0.3+ 1999 07 17 108 0.8+ 0.4+
1999 06 17 422 0.2− 0.3− 1999 07 07 610 0.0 0.2+ 1999 07 18 859 0.3− 0.2+
1999 06 17 426 0.2− 0.2− 1999 07 07 610 0.0 0.1+ 1999 07 18 859 0.7− 0.2+
1999 06 17 426 0.1− 0.3− 1999 07 07 610 0.1− 0.1+ 1999 07 18 859 0.9− 0.2+
1999 06 17 426 0.3− 0.1− 1999 07 07 610 0.2− 0.0 1999 07 18 627 0.1+ 0.3+
1999 06 19 151 1.1+ 0.6− 1999 07 08 828 0.2+ 0.5+ 1999 07 18 627 0.8− 0.1−
1999 06 19 151 0.8− 0.8− 1999 07 08 828 0.1+ 0.0 1999 07 18 627 0.3+ 0.1+
1999 06 19 151 0.9− 1.9− 1999 07 10 900 0.2+ 0.1− 1999 07 18 627 0.1− 0.1+
1999 06 19 151 0.2+ 0.7− 1999 07 10 900 0.5− 0.1+ 1999 07 18 627 0.1− 0.1−
1999 06 19 151 (1.1+ 2.0−) 1999 07 10 470 0.0 0.6+ 1999 07 18 627 0.1− 0.5+
1999 06 19 151 0.3+ 0.7− 1999 07 10 470 0.1+ 0.6+ 1999 07 19 422 0.2+ 0.5+
1999 06 20 046 0.3+ 0.0 1999 07 11 726 0.3− 0.5− 1999 07 19 422 0.2− 0.5+
1999 06 20 046 0.2− 0.5+ 1999 07 11 726 0.9− 0.8− 1999 07 19 610 0.4− 0.3+
1999 06 20 046 0.3− 0.4+ 1999 07 11 726 0.1− 0.4− 1999 07 19 610 0.4− 0.2+
1999 06 20 046 0.1+ 0.1+ 1999 07 11 726 0.2+ 0.4− 1999 07 19 610 0.3− 0.1+
1999 06 20 046 0.0 0.0 1999 07 12 828 0.0 1.7− 1999 07 19 610 0.3− 0.1+
1999 06 22 620 0.7− 0.1− 1999 07 12 704 0.2− 0.6− 1999 07 19 610 0.3− 0.0
1999 06 22 620 0.0 0.4− 1999 07 12 704 0.3− 0.8− 1999 07 20 470 0.4− 1.4+
1999 06 22 610 0.3+ 0.3− 1999 07 12 704 0.3− 0.4− 1999 07 20 470 0.0 0.6+
1999 06 23 620 0.2+ 0.2− 1999 07 12 704 0.3− 0.9− 1999 07 23 402 0.1+ 0.5+
1999 06 23 610 0.5+ 0.2− 1999 07 12 704 0.2− 1.0− 1999 07 23 402 0.2+ 0.5+
1999 06 23 620 0.1+ 0.7− 1999 07 12 108 0.0 0.5− 1999 07 23 402 0.2− 0.9+
1999 06 23 610 0.5+ 0.2− 1999 07 12 108 0.9+ 0.5− 1999 07 24 151 0.8− 0.0
1999 06 23 610 0.5+ 0.0 1999 07 12 108 0.9+ 0.6− 1999 07 24 151 (2.3+ 1.6+)
1999 06 23 610 0.7+ 0.0 1999 07 12 610 0.8+ 1.7− 1999 07 24 151 0.8+ 0.3−
1999 06 25 118 0.0 0.1− 1999 07 12 610 0.4+ 1.5− 1999 07 24 151 0.2− 0.1+
1999 06 25 118 0.2+ 0.3+ 1999 07 12 610 0.2+ 1.3− 1999 07 25 118 0.4+ 1.2+
1999 06 26 610 1.4+ 0.3+ 1999 07 12 610 0.1− 1.2− 1999 07 25 118 0.2− 1.1+

1999 LP30 = 1997 XT8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 143.59993 (2000.0) P Q
n 0.21469623 ω 10.17506 −0.25966765 −0.96357690
a 2.7621872 Ω 94.89683 +0.88143783 −0.26355223
e 0.0514006 i 3.68122 +0.39451244 −0.04538474
P 4.59 H 14.4 G 0.15 U 5
Residuals in seconds of arc
1997 12 07 910 0.2+ 0.2+ 1999 05 18 704 0.8+ 0.2− 1999 06 12 691 0.7− 0.4−
1997 12 07 910 0.0 0.3+ 1999 05 18 704 0.8+ 0.1− 1999 06 15 704 1.0− 0.2−
1997 12 07 910 0.2− 0.3+ 1999 05 18 704 0.8+ 0.0 1999 06 15 704 0.7− 0.3−
1997 12 08 910 0.2− 0.3− 1999 05 18 704 0.5+ 1.2+ 1999 06 15 704 0.3− 0.0
1997 12 08 910 0.1+ 0.5− 1999 06 06 703 0.9+ 1.0− 1999 06 15 704 0.6+ 0.2+
1997 12 08 910 0.1+ 0.0 1999 06 06 703 0.1+ 0.3+ 1999 06 15 704 0.7+ 0.4+
1999 05 10 704 0.0 0.6− 1999 06 06 703 0.0 0.5+ 1999 06 18 691 0.2− 0.8−
1999 05 10 704 0.5− 0.8+ 1999 06 06 703 0.4+ 0.9+ 1999 06 18 691 1.1+ 1.6+
1999 05 10 704 1.3− 0.2− 1999 06 12 691 0.4− 0.3− 1999 06 18 691 0.4− 0.9−
1999 05 10 704 0.7− 0.6− 1999 06 12 691 0.5− 0.4−

1999 LQ31 = 1999 LJ32 = 1979 OJ2 = 1996 VX39

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 351.37344 (2000.0) P Q
n 0.24365913 ω 156.09799 +0.26396737 +0.95976109
a 2.5387168 Ω 129.06484 −0.90363891 +0.28081521
e 0.2039934 i 7.08836 −0.33728023 −0.00121542
P 4.05 H 16.5 G 0.15 U 3
Residuals in seconds of arc
1979 07 24 675 2.0+ 0.5+ 1999 05 17 704 1.1+ 0.1+ 1999 06 14 704 0.5− 0.1−
1979 07 24 413 0.3− 1.0− 1999 05 17 704 0.2− 1.2− 1999 06 14 704 0.6− 1.0+
1979 07 25 675 1.7− 0.4+ 1999 05 17 704 (2.0+ 0.6+) 1999 06 19 691 0.4+ 0.3+
1996 11 03 691 0.3+ 0.1+ 1999 05 17 704 (2.3− 0.7−) 1999 06 19 691 0.2+ 0.2−
1996 11 03 691 0.2− 0.2+ 1999 06 11 691 0.0 0.0 1999 06 19 691 0.2− 0.2+
1996 11 03 691 0.3− 0.2− 1999 06 11 691 0.1+ 0.1− 1999 07 04 691 0.0 0.0
1996 11 11 691 0.1+ 0.2+ 1999 06 11 691 0.1+ 0.2+ 1999 07 04 691 0.5− 1.1−

1996 11 11 691 0.2+ 0.0 1999 06 14 704 0.3+ 0.3+ 1999 07 04 691 0.2+ 0.4−
1996 11 11 691 0.1− 0.0 1999 06 14 704 0.2− 1.0+

1999 LF32 = 1998 HS137

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 227.81669 (2000.0) P Q
n 0.27289402 ω 332.37281 +0.08307989 −0.99549361
a 2.3540013 Ω 112.83131 +0.92321659 +0.05961326
e 0.1707845 i 2.84334 +0.37519175 +0.07374774
P 3.61 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1994 02 15 675 0.3− 1.4− 1998 04 20 704 0.4− 1.5+ 1998 05 01 699 0.6− 0.7−
1994 02 15 675 0.5− 1.4− 1998 04 20 704 0.2+ 0.1+ 1999 06 15 691 0.3− 0.1−
1998 03 25 704 0.2− 0.1+ 1998 04 20 704 0.4− 0.4+ 1999 06 15 691 0.2− 0.2+
1998 03 25 704 0.7+ 0.0 1998 04 20 704 0.7+ 0.6− 1999 06 15 691 0.2− 0.1+
1998 03 25 704 0.2+ 0.2+ 1998 04 20 704 0.6− 0.5+ 1999 06 21 691 0.0 0.3−
1998 03 25 704 0.3+ 0.3+ 1998 04 22 704 1.1+ 0.1− 1999 06 21 691 0.2− 0.1−
1998 03 25 704 (3.8− 0.4−) 1998 04 22 704 0.5− 0.4− 1999 06 21 691 0.1− 0.2−
1998 03 29 704 0.3+ 1.0+ 1998 04 22 704 0.1+ 0.5− 1999 07 16 704 0.3− 0.3+
1998 03 29 704 0.1+ 0.2+ 1998 04 22 704 0.7+ 0.6− 1999 07 16 704 0.4+ 0.3−
1998 03 29 704 0.3− 0.5+ 1998 04 22 704 0.9− 1.2− 1999 07 16 704 0.2+ 1.1−
1998 03 29 704 (0.1+ 2.7+) 1998 05 01 699 0.7+ 0.6− 1999 07 16 704 0.9+ 1.1−
1998 03 29 704 0.5− 1.5+ 1998 05 01 699 0.0 0.3−

1999 MC = 1997 ER36 = 1998 HV61

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 295.75370 (2000.0) P Q
n 0.18163354 ω 322.55597 +0.99793718 −0.03757056
a 3.0879625 Ω 39.69390 +0.05715765 +0.88916953
e 0.0649227 i 4.67508 −0.02922987 +0.45603290
P 5.43 H 13.6 G 0.15 U 5
Residuals in seconds of arc
1997 03 05 704 0.2+ 0.8+ 1998 04 22 704 0.7+ 1.4+ 1999 06 15 704 0.3+ 0.4+
1997 03 05 704 0.0 1.2+ 1998 04 22 704 0.7+ 0.9+ 1999 06 17 428 (2.4+ 0.2+)
1997 03 06 704 0.1− 0.8− 1998 04 22 704 0.5+ 0.0 1999 06 17 428 0.6+ 0.1−
1997 03 06 704 0.1− 1.0− 1998 04 22 704 0.1− 0.0 1999 06 18 428 1.2− 0.3+
1998 04 21 704 0.3− 1.6− 1998 04 22 704 0.1+ 1.0+ 1999 06 18 428 1.1+ 0.4+
1998 04 21 704 0.6− 0.8− 1999 06 15 704 1.1+ 0.6+ 1999 06 19 428 0.8− 0.7−
1998 04 21 704 0.7+ 0.0 1999 06 15 704 0.2− 0.1− 1999 06 19 428 1.7− 0.4−
1998 04 21 704 0.6− 0.8− 1999 06 15 704 0.4+ 0.5− 1999 07 05 428 0.5− 0.5+
1998 04 21 704 1.2− 0.2− 1999 06 15 704 0.1+ 0.0 1999 07 05 428 0.7+ 0.2−

1999 MF = 1981 RZ5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 304.07430 (2000.0) P Q
n 0.27020445 ω 345.89428 +0.95865870 −0.28309345
a 2.3695964 Ω 30.59801 +0.26626196 +0.85664861
e 0.2280039 i 3.24778 +0.10038961 +0.43129022
P 3.65 H 15.2 G 0.15 U 2
Residuals in seconds of arc
1981 09 01 675 0.9+ 0.2− 1994 02 10 809 0.2+ 1.2− 1999 06 18 428 0.2+ 0.7−
1981 09 02 675 0.3− 1.1− 1994 02 10 809 1.4+ 1.8− 1999 06 19 428 0.8+ 0.4−
1992 09 27 691 0.2+ 0.2− 1999 06 15 704 0.4− 0.7+ 1999 06 19 428 0.6− 0.3−
1992 09 27 691 0.4+ 0.5− 1999 06 15 704 0.9+ 0.4+ 1999 06 20 428 0.1− 0.6+
1992 09 27 691 0.1− 0.5− 1999 06 15 704 0.4− 0.1− 1999 07 05 428 0.3+ 0.0
1994 02 08 809 1.4− 0.7+ 1999 06 15 704 0.7− 0.0 1999 07 16 704 0.3+ 0.1−
1994 02 08 809 (2.5− 0.0 ) 1999 06 15 704 0.0 0.6− 1999 07 16 704 0.6+ 0.8+
1994 02 08 809 1.9− 1.1− 1999 06 18 428 0.7− 0.9− 1999 07 16 704 0.2− 0.2+
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1999 MG = 1998 GV6

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 165.67417 (2000.0) P Q
n 0.22395113 ω 35.76980 −0.53720122 −0.80740662
a 2.6855539 Ω 87.93212 +0.70594310 −0.58868157
e 0.1172217 i 14.12892 +0.46158335 −0.03935178
P 4.40 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1998 04 02 704 0.3+ 0.3− 1998 04 24 704 0.3+ 0.4+ 1999 06 15 704 0.5+ 0.2+
1998 04 02 704 0.4+ 1.0+ 1998 04 25 566 0.1− 0.7− 1999 06 15 704 0.4+ 0.1+
1998 04 02 704 0.8− 0.9− 1998 04 25 566 0.1+ 1.2− 1999 06 18 428 1.7− 0.2+
1998 04 03 704 0.7+ 0.3+ 1998 04 25 566 0.5+ 0.7− 1999 06 18 428 0.2− 0.2−
1998 04 03 704 0.2− 0.0 1998 05 16 704 0.5+ 0.4+ 1999 06 18 428 (3.0− 0.1+)
1998 04 03 704 0.6− 0.5+ 1998 05 16 704 0.3+ 0.6− 1999 06 19 428 1.1+ 0.7+
1998 04 03 704 0.2− 1.5+ 1998 05 16 704 0.0 1.6+ 1999 06 19 428 0.2− 0.0
1998 04 03 704 (2.8− 1.8+) 1998 05 16 704 0.3− 0.3− 1999 06 20 428 0.6− 0.9−
1998 04 24 704 0.0 0.9− 1998 05 16 704 0.8− 0.3+ 1999 06 20 428 0.3− 0.8−
1998 04 24 704 0.1+ 0.4− 1999 06 15 704 0.2+ 0.3+ 1999 07 05 428 0.5− 0.1+
1998 04 24 704 0.3+ 0.5+ 1999 06 15 704 1.2+ 0.1+ 1999 07 05 428 0.0 0.1−
1998 04 24 704 0.5− 0.5− 1999 06 15 704 0.1+ 0.3+

1999 MK = 1989 PM
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 358.14168 (2000.0) P Q
n 0.29554810 ω 67.08898 +0.67155274 +0.73348980
a 2.2321186 Ω 245.53174 −0.71503573 +0.60440046
e 0.1681590 i 6.61978 −0.19426999 +0.31095467
P 3.33 H 15.8 G 0.15 U 4
Residuals in seconds of arc
1989 07 29 675 1.0− 0.4+ 1999 06 20 699 0.7− 0.3+ 1999 06 27 699 0.7− 0.2−
1989 07 29 675 0.9+ 0.8+ 1999 06 20 701 0.5− 0.3− 1999 06 27 699 0.1+ 0.1−
1989 08 01 675 0.7− 0.1+ 1999 06 20 701 1.3+ 0.8− 1999 07 13 704 0.3+ 0.1−
1989 08 01 675 0.8+ 1.2− 1999 06 21 701 0.2+ 0.2+ 1999 07 13 704 0.1− 0.1−
1999 06 20 699 0.4+ 0.2+ 1999 06 21 701 0.1+ 0.0 1999 07 13 704 0.2+ 0.0
1999 06 20 699 0.2+ 0.2+ 1999 06 21 701 1.3+ 0.0 1999 07 13 704 0.2+ 0.1+
1999 06 20 701 1.0− 0.4+ 1999 06 27 699 1.2− 0.2+ 1999 07 13 704 0.0 0.2+

1999 MQ = 1996 RQ5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 322.81723 (2000.0) P Q
n 0.29871789 ω 73.04699 +0.99252583 +0.08512909
a 2.2163001 Ω 282.00389 −0.11389622 +0.90347022
e 0.1958789 i 5.12871 +0.04381925 +0.42011260
P 3.30 H 16.0 G 0.15 U 5
Residuals in seconds of arc
1996 09 15 327 0.6+ 0.5− 1999 06 15 704 0.9+ 0.4− 1999 07 04 428 0.4− 0.3+
1996 09 15 327 0.2+ 0.2− 1999 06 15 704 1.0− 0.2+ 1999 07 14 704 0.0 0.2−
1996 09 15 327 0.1− 0.1− 1999 06 15 704 0.0 0.1− 1999 07 14 704 0.2+ 0.0
1996 09 15 327 0.3− 0.3+ 1999 06 15 704 0.3+ 0.1+ 1999 07 14 704 0.1− 0.3−
1996 09 15 327 0.4+ 0.2+ 1999 06 15 704 0.5− 0.4+ 1999 07 14 704 0.3+ 0.4+
1996 09 17 327 0.1− 0.1+ 1999 06 20 428 1.3+ 1.2+ 1999 07 14 704 0.1+ 0.8+
1996 09 17 327 0.6− 0.1− 1999 06 21 428 0.1− 0.4− 1999 07 16 704 0.3− 0.3−
1996 09 17 327 0.2+ 0.0 1999 06 21 428 0.2− 0.2− 1999 07 16 704 0.2− 0.4−
1996 09 17 327 0.3− 0.1+ 1999 06 21 428 0.4− 0.4− 1999 07 16 704 0.7+ 0.1−
1996 09 17 327 0.4+ 0.0 1999 06 23 428 0.9− 0.0 1999 07 16 704 0.3− 0.4−
1996 09 17 327 0.3− 0.3+ 1999 07 04 428 0.5+ 0.1−

1999 MT = 2297 T-2
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 5.41701 (2000.0) P Q
n 0.26197141 ω 57.45187 +0.40341937 +0.91470176
a 2.4189865 Ω 236.35843 −0.84886031 +0.36435363
e 0.2279217 i 1.64836 −0.34159770 +0.17483454
P 3.76 H 15.0 G 0.15 U 3
Residuals in seconds of arc
1973 09 29 675 0.2+ 1.9+ 1999 06 16 120 0.9+ 0.9− 1999 07 04 120 0.4− 0.1−
1973 09 29 675 (0.7+ 3.0+) 1999 06 17 120 0.2+ 0.2− 1999 07 04 120 0.8− 0.4+
1973 09 30 675 0.3− 1.5− 1999 06 22 120 0.6− 0.2− 1999 07 14 704 0.1+ 0.1−
1973 09 30 675 0.7− 1.9− 1999 06 22 120 0.4+ 0.3− 1999 07 14 704 0.3+ 0.2+
1973 10 04 675 0.5+ 0.7− 1999 06 22 120 1.0− 0.0 1999 07 14 704 0.1+ 0.2+
1973 10 04 675 1.0+ 0.0 1999 06 22 120 0.2+ 0.5− 1999 07 14 704 0.2− 0.4+
1973 10 05 675 0.1− 0.4+ 1999 06 22 120 0.3+ 1.0− 1999 07 14 704 0.1− 0.1+
1973 10 05 675 0.2+ 0.0 1999 06 22 120 0.1+ 0.5− 1999 07 16 704 0.2+ 0.3+
1996 12 17 691 0.3+ 0.8+ 1999 06 23 120 0.3− 0.2− 1999 07 16 704 0.0 0.3+
1996 12 17 691 0.4− 1.0+ 1999 06 23 120 0.6+ 0.5− 1999 07 16 704 0.1+ 0.3+
1996 12 17 691 0.4− 0.6+ 1999 06 23 120 0.3− 0.2− 1999 07 16 704 0.3− 0.9+
1999 06 15 704 0.5+ 0.0 1999 06 23 120 1.8+ 0.7− 1999 07 16 704 0.5− 0.5+
1999 06 15 704 0.3+ 0.1− 1999 06 23 120 0.3− 0.7+ 1999 07 19 704 0.1+ 0.8+
1999 06 15 704 0.1+ 0.5+ 1999 06 24 120 0.1+ 0.2+ 1999 07 19 704 0.3+ 0.3−
1999 06 15 704 0.3− 0.4+ 1999 06 24 120 0.6+ 0.6+ 1999 07 19 704 0.8− 0.5+
1999 06 15 704 0.8− 0.3− 1999 06 24 120 0.1+ 0.3− 1999 07 19 704 0.0 0.0
1999 06 16 120 0.0 0.5+ 1999 07 04 120 0.5− 0.1+

1999 MV = 1997 YT9

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 329.26005 (2000.0) P Q
n 0.37898484 ω 56.29886 +0.93488427 +0.07847940
a 1.8911305 Ω 296.96464 −0.26332489 +0.80730372
e 0.1283905 i 22.85445 +0.23801555 +0.58489460
P 2.60 H 16.1 G 0.15 U 4
Residuals in seconds of arc
1997 12 28 566 0.1+ 0.6− 1999 06 23 703 0.4− 0.6− 1999 07 08 120 1.1+ 0.5+
1997 12 28 566 0.8+ 1.3− 1999 06 23 703 0.3− 0.5− 1999 07 08 120 0.7− 0.9+
1997 12 28 566 0.0 0.4− 1999 06 23 703 0.2+ 0.0 1999 07 13 704 0.3− 0.1+
1997 12 30 566 0.2− 0.5+ 1999 06 23 703 1.1− 0.3− 1999 07 13 704 0.3− 0.2+
1997 12 30 566 0.0 1.1+ 1999 07 07 120 0.9+ 0.2− 1999 07 13 704 0.3+ 0.2−
1997 12 30 566 0.7− 0.8+ 1999 07 07 120 0.1+ 0.3− 1999 07 13 704 0.3− 0.3−
1999 06 22 703 0.3− 0.4− 1999 07 08 120 0.5− 0.7+ 1999 07 13 704 0.0 0.2−
1999 06 22 703 0.8+ 0.6− 1999 07 08 120 (2.9− 0.5+) 1999 07 19 704 0.3− 0.1+
1999 06 22 703 0.1+ 0.7+ 1999 07 08 120 0.3+ 0.8− 1999 07 19 704 0.1+ 0.0
1999 06 22 703 0.3+ 1.2+ 1999 07 08 120 0.7+ 0.2+ 1999 07 19 704 0.4− 0.4−

1999 MB1 = 1978 UU7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 245.56292 (2000.0) P Q
n 0.22671238 ω 227.94191 +0.39850676 −0.91671484
a 2.6637036 Ω 198.63331 +0.86581812 +0.38635106
e 0.1138400 i 5.16159 +0.30257454 +0.10181728
P 4.35 H 15.3 G 0.15 U 1
Residuals in seconds of arc
1978 10 27 675 0.1+ 0.4+ 1998 04 22 704 (5.6− 0.8−) 1999 07 09 426 0.5+ 0.1−
1978 10 28 675 0.1− 0.6− 1999 06 23 426 0.5− 0.1+ 1999 07 09 426 0.1+ 0.0
1991 10 08 691 0.4+ 0.1− 1999 06 23 426 0.3− 0.3+ 1999 07 09 426 0.0 0.4+
1991 10 08 691 0.0 1.1− 1999 06 23 426 0.0 0.7− 1999 07 10 426 0.2+ 0.3−
1998 04 22 704 0.1− 1.1+ 1999 06 24 426 0.6− 0.3− 1999 07 10 426 0.0 0.2−
1998 04 22 704 0.2− 1.8− 1999 06 24 426 0.1+ 0.3+ 1999 07 10 426 0.1− 0.7+
1998 04 22 704 0.0 0.8− 1999 06 24 426 0.4+ 0.3+
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1999 MC1 = 1998 FC27

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 193.94842 (2000.0) P Q
n 0.28340824 ω 286.13389 −0.46972033 −0.88245319
a 2.2954142 Ω 191.97865 +0.84936648 −0.44392953
e 0.0458831 i 6.99673 +0.24070604 −0.15557291
P 3.48 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1996 11 01 327 0.2+ 0.1+ 1998 03 22 704 1.3− 0.0 1999 06 24 426 0.2− 0.1+
1996 11 01 327 0.3+ 0.1− 1998 03 26 704 1.0+ 1.0+ 1999 06 24 426 0.1+ 0.6+
1996 11 01 327 0.6− 0.0 1998 03 26 704 0.8+ 0.4+ 1999 06 25 426 0.0 0.1+
1998 03 20 704 1.9− 0.6− 1998 03 26 704 1.2+ 0.1+ 1999 06 25 426 0.2− 0.3−
1998 03 20 704 0.3− 0.3+ 1998 03 29 704 0.9− 1.1+ 1999 06 25 426 0.3+ 0.0
1998 03 20 704 0.0 1.3− 1998 03 29 704 1.0+ 1.0− 1999 07 09 426 0.1+ 0.0
1998 03 20 704 0.3+ 0.1− 1998 03 29 704 0.2+ 0.6− 1999 07 09 426 0.5+ 0.0
1998 03 20 704 (0.6− 2.0−) 1998 03 29 704 (7.7− 1.0−) 1999 07 09 426 0.1+ 0.1+
1998 03 22 704 (2.0+ 0.7+) 1999 06 23 426 0.5− 0.2− 1999 07 14 426 0.3+ 0.2+
1998 03 22 704 0.6+ 0.4− 1999 06 23 426 0.6− 0.1− 1999 07 14 426 0.2+ 0.1−
1998 03 22 704 0.5− 1.1+ 1999 06 23 426 0.3− 0.4−

1999 MH1 = 1998 GQ7

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 333.52408 (2000.0) P Q
n 0.22524662 ω 231.51985 +0.94961993 +0.23073160
a 2.6752468 Ω 114.22196 −0.16162808 +0.94036185
e 0.1984198 i 13.44851 −0.26851136 +0.24996503
P 4.38 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1998 04 02 704 1.0+ 0.4− 1999 06 09 703 0.6+ 1.6− 1999 07 14 704 0.4+ 0.0
1998 04 02 704 0.7− 0.9+ 1999 06 09 703 0.6+ 0.4− 1999 07 14 704 0.6+ 0.3−
1998 04 02 704 (0.7− 2.3+) 1999 06 09 703 0.6+ 0.6− 1999 07 14 704 0.1+ 0.6−
1998 04 03 704 0.7+ 1.4− 1999 06 09 703 1.0+ 0.3+ 1999 07 14 704 0.4+ 0.4−
1998 04 03 704 1.9− 0.0 1999 06 09 703 0.4− 0.2+ 1999 07 16 704 0.2− 0.3+
1998 04 03 704 0.4− 1.6+ 1999 06 09 703 0.0 0.5+ 1999 07 16 704 0.3+ 0.3−
1998 04 03 704 (3.5− 1.4−) 1999 06 09 703 0.1− 1.6+ 1999 07 16 704 0.4+ 0.0
1998 04 03 704 (2.5− 0.1+) 1999 06 20 699 1.6− 1.2+ 1999 07 16 704 0.4+ 0.5−
1998 04 24 704 0.4+ 1.1− 1999 06 20 699 0.1− 0.3+ 1999 07 16 704 0.1− 0.3+
1998 04 24 704 0.0 0.3− 1999 06 20 699 1.3− 0.2− 1999 07 20 699 0.8− 0.1+
1998 04 24 704 1.0− 1.4+ 1999 06 21 699 0.4− 1.2+ 1999 07 20 699 0.2− 0.2−
1998 04 24 704 0.2+ 0.8− 1999 06 21 699 0.1+ 0.6− 1999 07 20 699 0.9− 0.3−
1998 04 24 704 1.6+ 0.0 1999 06 21 699 0.2− 0.3+
1999 06 09 703 0.8+ 0.4− 1999 07 14 704 0.1+ 0.0

1999 MS1 = 1995 GC
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 4.21084 (2000.0) P Q
n 0.29222867 ω 30.48410 +0.43150100 +0.90163977
a 2.2489899 Ω 265.09254 −0.83347346 +0.38607654
e 0.1181199 i 1.67939 −0.34515051 +0.19491184
P 3.37 H 15.8 G 0.15 U 3
Residuals in seconds of arc
1995 04 02 589 0.1− 1.3− 1999 06 15 704 0.1+ 0.1− 1999 07 12 734 0.6− 0.4−
1995 04 02 589 0.6− 0.5− 1999 06 17 734 0.7− 0.8− 1999 07 14 704 0.4+ 0.2+
1995 04 02 589 0.3− 0.8− 1999 06 17 734 0.8− 0.7− 1999 07 14 704 0.4+ 0.0
1995 04 03 589 (2.8+ 0.2+) 1999 06 17 734 0.3+ 0.8− 1999 07 14 704 0.3+ 0.6+
1995 04 03 589 0.9+ 0.1+ 1999 06 26 734 1.0− 1.1+ 1999 07 14 704 0.8+ 1.2+
1995 04 03 589 0.7+ 1.0− 1999 06 26 734 0.3− 0.6+ 1999 07 14 704 0.9+ 0.4+
1995 04 05 589 1.0− 0.8+ 1999 06 26 734 1.2− 0.4+ 1999 07 16 704 1.4+ 0.5+
1995 04 05 589 0.1+ 1.3+ 1999 07 04 734 0.7+ 0.1+ 1999 07 16 704 0.3+ 0.7+
1995 04 05 589 0.3− 0.0 1999 07 04 734 1.0− 0.2− 1999 07 16 704 1.5+ 0.1−
1996 10 11 566 0.6+ 0.5− 1999 07 04 734 0.3+ 1.2− 1999 07 16 704 0.2+ 0.4−
1996 10 11 566 0.3+ 0.2− 1999 07 09 734 (2.2− 0.9−) 1999 07 16 704 0.9+ 0.5−

1996 10 11 566 0.4− 0.6− 1999 07 09 734 0.5− 1.1− 1999 07 19 734 0.3+ 0.4−
1999 06 15 704 0.1− 0.6+ 1999 07 09 734 1.6+ 0.4− 1999 07 19 734 0.4− 0.3−
1999 06 15 704 0.4+ 0.1+ 1999 07 12 734 0.5− 0.0 1999 07 23 734 1.2− 0.7−
1999 06 15 704 0.6− 0.1+ 1999 07 12 734 0.7− 0.1− 1999 07 23 734 0.1− 0.2+
1999 06 15 704 0.5− 0.5+ 1999 07 12 734 0.3− 0.1− 1999 07 23 734 0.7− 0.5+

1999 MB2 = 1991 AN1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 74.20540 (2000.0) P Q
n 0.28546038 ω 86.77999 −0.79569388 +0.60024572
a 2.2844000 Ω 130.09016 −0.58926735 −0.73616459
e 0.1366325 i 6.08487 −0.14012581 −0.31267678
P 3.45 H 13.6 G 0.15 U 2
Residuals in seconds of arc
1991 01 11 675 0.4+ 0.3− 1999 05 14 704 (2.9+ 1.7−) 1999 07 14 704 1.0+ 0.1−
1991 01 11 675 0.7− 0.1− 1999 05 14 704 (3.0+ 0.3−) 1999 07 14 704 0.9+ 0.0
1991 01 14 675 0.9− 0.5− 1999 05 14 704 (3.9+ 2.5−) 1999 07 14 704 0.8+ 0.1−
1991 01 14 675 1.2+ 0.8− 1999 06 21 358 (3.9− 0.5+) 1999 07 14 358 0.4− 0.5+
1997 12 28 566 (4.4+ 3.6+) 1999 06 21 358 0.9− 0.9+ 1999 07 14 358 1.0+ 1.2+
1997 12 28 566 (4.5+ 4.0+) 1999 06 22 358 1.8− 0.0 1999 07 14 358 0.4+ 0.6−
1997 12 28 566 (5.0+ 3.2+) 1999 06 22 358 0.0 1.9− 1999 07 16 704 0.5+ 0.2+
1998 01 20 704 0.4− 0.1− 1999 07 06 358 0.4+ 0.1+ 1999 07 16 704 0.0 0.1−
1998 01 20 704 0.1+ 0.1+ 1999 07 06 358 0.4− 0.7+ 1999 07 16 704 0.0 0.5+
1998 01 20 704 0.1− 0.1+ 1999 07 06 358 0.1+ 0.4+ 1999 07 16 704 0.0 0.6+
1998 01 20 704 0.0 0.3+ 1999 07 07 358 0.3− 1.2+ 1999 07 16 704 0.1+ 0.1+
1998 01 20 704 0.0 0.2+ 1999 07 07 358 1.9+ 0.6− 1999 07 20 699 0.2+ 0.3−
1998 04 14 704 0.2− 1.0− 1999 07 07 358 1.9+ 0.5+ 1999 07 20 699 0.3− 0.1−
1998 04 14 704 0.5+ 0.0 1999 07 09 392 1.9− 1.5− 1999 07 20 699 0.2+ 0.2−
1998 04 14 704 0.4− 0.1− 1999 07 09 392 1.7− 1.4− 1999 07 21 358 1.0− 0.7−
1998 04 14 704 0.1+ 0.6− 1999 07 09 392 1.4− 0.4− 1999 07 21 358 0.1− 0.4−
1998 04 14 704 0.4+ 0.1− 1999 07 14 704 0.7+ 0.1+ 1999 07 21 358 0.6− 0.6−
1999 05 14 704 0.3− 0.2− 1999 07 14 704 1.1+ 0.0

1999 NB = 1981 UO2 = 1983 EN3 = 1983 GC1 = 1996 TV2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 86.96645 (2000.0) P Q
n 0.25611778 ω 179.68742 −0.98233159 +0.18692558
a 2.4557052 Ω 11.09865 −0.17180843 −0.88137898
e 0.1203872 i 2.72041 −0.07420585 −0.43385472
P 3.85 H 13.8 G 0.15 U 2
Residuals in seconds of arc
1981 10 30 381 0.2+ 1.1− 1996 10 13 566 0.5+ 0.4− 1999 07 05 046 1.2− 0.1−
1981 10 30 381 0.6+ 0.5− 1996 10 13 566 0.0 0.1− 1999 07 11 046 0.4− 0.4−
1983 03 14 095 0.1− 0.5− 1999 06 15 704 0.1+ 0.3+ 1999 07 11 046 0.9− 0.3+
1983 04 09 095 0.1+ 0.8+ 1999 06 15 704 0.3+ 0.1+ 1999 07 16 704 1.0+ 0.0
1992 09 23 691 0.0 0.0 1999 06 15 704 0.8+ 0.1+ 1999 07 16 704 0.7+ 0.3+
1992 09 23 691 0.0 0.1− 1999 06 15 704 0.6− 0.6− 1999 07 16 704 1.3+ 0.7−
1992 09 23 691 0.4− 0.2+ 1999 06 15 704 0.1+ 1.0− 1999 07 16 704 0.7+ 0.3−
1996 10 03 327 0.0 0.4+ 1999 07 04 046 0.4− 0.1+ 1999 07 16 704 1.2+ 0.1−
1996 10 03 327 0.2+ 0.4+ 1999 07 04 046 0.3− 0.2+ 1999 07 17 046 0.0 0.6−
1996 10 03 327 0.3− 0.1+ 1999 07 04 046 0.5− 0.3+ 1999 07 17 046 0.3+ 0.2−
1996 10 05 327 0.1+ 0.6+ 1999 07 04 046 0.4− 0.3+ 1999 07 17 046 0.4− 0.4−
1996 10 05 327 0.6− 0.3+ 1999 07 05 046 0.4+ 0.3− 1999 07 18 046 0.2− 0.1−
1996 10 05 327 0.9− 0.1+ 1999 07 05 046 0.2+ 0.5+ 1999 07 18 046 0.2+ 0.6+
1996 10 13 566 0.1+ 0.2− 1999 07 05 046 0.5− 0.0 1999 07 18 046 1.0− 0.8+

1999 NC = 1998 BL7

Id. B. G. Marsden



M.P.C. 35396 1999 JULY 28

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 40.65253 (2000.0) P Q
n 0.28227758 ω 115.66267 −0.29573905 +0.95257342
a 2.3015396 Ω 136.93124 −0.90977976 −0.25797261
e 0.1311487 i 6.02783 −0.29127170 −0.16141255
P 3.49 H 15.6 G 0.15 U 4
Residuals in seconds of arc
1998 01 24 566 0.2− 0.7− 1999 07 05 046 0.2− 0.1+ 1999 07 14 704 0.6+ 0.3+
1998 01 24 566 0.1− 0.3− 1999 07 05 046 0.0 0.1+ 1999 07 14 704 0.0 0.0
1998 01 24 566 0.3− 0.2− 1999 07 05 046 0.1− 0.8− 1999 07 14 704 0.5+ 0.0
1998 01 25 566 0.4+ 0.5+ 1999 07 05 046 0.2− 0.3− 1999 07 14 704 0.0 0.0
1998 01 25 566 0.0 0.4+ 1999 07 05 046 0.3+ 0.2+ 1999 07 14 704 0.1− 0.1+
1998 01 25 566 0.2+ 0.4+ 1999 07 05 046 0.4− 0.2− 1999 07 17 046 0.1− 0.0
1999 07 05 046 0.1− 0.2+ 1999 07 12 046 0.2− 0.2− 1999 07 18 046 0.2− 0.0
1999 07 05 046 0.2+ 0.2+ 1999 07 12 046 0.1− 0.0 1999 07 18 046 0.1− 0.0
1999 07 05 046 0.0 0.3+ 1999 07 12 046 0.1− 0.2+ 1999 07 19 046 0.3− 0.0
1999 07 05 046 0.2+ 0.1+ 1999 07 12 046 0.1+ 0.2− 1999 07 19 046 0.0 0.1+
1999 07 05 046 0.1+ 0.1+ 1999 07 12 046 0.1− 0.1− 1999 07 19 046 0.1+ 0.1+

1999 ND = 1990 UB14 = 1998 GQ5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 352.14672 (2000.0) P Q
n 0.20616105 ω 198.41670 +0.56647632 +0.76866535
a 2.8379080 Ω 107.13491 −0.71161992 +0.63807699
e 0.0796450 i 18.11237 −0.41557391 −0.04484781
P 4.78 H 13.1 G 0.15 U 3
Residuals in seconds of arc
1990 10 17 413 0.9− 0.5+ 1998 04 03 704 0.6− 0.5− 1999 07 05 120 1.5+ 2.9+
1990 10 17 413 1.1+ 0.9− 1999 06 15 704 0.8− 0.0 1999 07 05 120 1.0− 0.8+
1998 04 02 704 0.6+ 0.2− 1999 06 15 704 0.6− 0.1+ 1999 07 07 120 1.2+ 0.8+
1998 04 02 704 0.6+ 0.4− 1999 06 15 704 0.3− 0.2− 1999 07 07 120 0.2+ 0.2−
1998 04 02 704 0.2+ 0.2− 1999 06 15 704 0.4− 1.0− 1999 07 16 704 0.3+ 0.4+
1998 04 02 704 1.1+ 0.4− 1999 06 15 704 0.3− 0.7− 1999 07 16 704 0.1− 0.1−
1998 04 02 704 0.1− 0.3− 1999 07 04 120 0.2+ 1.2− 1999 07 16 704 0.4+ 0.1+
1998 04 03 704 1.1− 0.9+ 1999 07 04 120 1.4− 1.0− 1999 07 16 704 0.4+ 0.3+
1998 04 03 704 0.8− 0.6+ 1999 07 04 120 0.4− 0.2+ 1999 07 16 704 0.2+ 0.1−
1998 04 03 704 0.2− 0.5+ 1999 07 04 120 0.9+ 0.5−
1998 04 03 704 0.1+ 0.3− 1999 07 04 120 0.0 0.7−

1999 NO = 1998 HN81

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 215.43795 (2000.0) P Q
n 0.20073044 ω 36.80555 +0.00710957 −0.99928008
a 2.8888648 Ω 52.81703 +0.90595157 −0.00933985
e 0.0388176 i 2.68101 +0.42332164 +0.03677086
P 4.91 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1998 03 26 910 0.3+ 0.1− 1998 04 22 704 0.2+ 0.9− 1999 07 10 428 0.4+ 0.7−
1998 03 26 910 0.4+ 0.1+ 1998 04 22 704 0.3+ 1.8− 1999 07 10 428 0.3+ 0.4−
1998 03 26 910 0.2+ 0.1+ 1998 05 01 704 0.2+ 0.5+ 1999 07 16 704 0.4+ 0.5+
1998 04 21 704 0.3+ 0.0 1998 05 01 704 0.8+ 0.7+ 1999 07 16 704 0.1+ 0.9+
1998 04 21 704 0.4+ 0.6+ 1998 05 01 704 0.5+ 0.2+ 1999 07 16 704 0.4− 0.4+
1998 04 21 704 0.1− 1.2− 1998 05 01 704 1.5+ 0.0 1999 07 16 704 0.0 0.3−
1998 04 21 704 1.4− 0.8+ 1998 05 01 704 (2.6− 0.5−) 1999 07 16 704 0.6+ 0.8+
1998 04 21 704 1.2− 0.4− 1999 07 07 428 0.4+ 0.6− 1999 07 21 428 1.0− 0.3+
1998 04 22 704 0.8− 0.6+ 1999 07 07 428 0.1− 0.9− 1999 07 21 428 0.0 0.4+
1998 04 22 704 0.9− 0.8+ 1999 07 08 428 0.3− 0.0
1998 04 22 704 0.7− 0.2+ 1999 07 08 428 0.2− 0.7−

1999 NT = 1998 FT98

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 344.22965 (2000.0) P Q
n 0.26595341 ω 35.76676 +0.92569010 +0.35761803
a 2.3947803 Ω 302.82566 −0.37214674 +0.80244908
e 0.1974098 i 8.43862 −0.06785754 +0.47768695
P 3.71 H 13.6 G 0.15 U 5
Residuals in seconds of arc
1998 03 31 704 0.9+ 0.3− 1999 07 09 133 0.6+ 0.1− 1999 07 14 133 0.3− 0.4−
1998 03 31 704 1.0+ 0.2+ 1999 07 10 133 0.3− 0.1+ 1999 07 14 133 0.1− 0.0
1998 03 31 704 (1.4+ 2.6+) 1999 07 10 133 0.3+ 0.1+ 1999 07 14 133 0.2− 0.2+
1998 03 31 704 0.4+ 0.9− 1999 07 10 133 0.8− 0.6+ 1999 07 16 704 0.1+ 0.1+
1998 03 31 704 0.7− 0.4+ 1999 07 11 133 0.7− 0.7− 1999 07 16 704 0.1+ 0.0
1998 04 01 704 0.5+ 1.1+ 1999 07 11 133 0.9− 0.6− 1999 07 16 704 0.2− 0.3+
1998 04 01 704 0.8− 1.3+ 1999 07 11 133 0.6+ 0.3+ 1999 07 16 122 0.2+ 0.1+
1998 04 01 704 0.1− 0.7− 1999 07 13 704 0.4− 0.3+ 1999 07 16 122 0.0 0.1+
1998 04 01 704 0.4− 0.4− 1999 07 13 704 0.4+ 0.4+ 1999 07 22 132 0.3+ 0.4−
1998 04 01 704 1.0− 0.7− 1999 07 13 704 0.4+ 0.3+ 1999 07 22 132 0.8− 0.4+
1999 07 09 133 0.4− 0.5− 1999 07 13 704 0.4+ 0.2+ 1999 07 22 132 0.7+ 0.6−
1999 07 09 133 0.9+ 0.3− 1999 07 13 704 0.0 0.2+

1999 NC2 = 1998 FP135

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 353.50220 (2000.0) P Q
n 0.22786617 ω 135.40735 +0.60559873 +0.79487542
a 2.6547043 Ω 171.61408 −0.78307748 +0.60370281
e 0.0649903 i 14.99178 −0.14156212 +0.06095889
P 4.33 H 14.4 G 0.15 U 4
Residuals in seconds of arc
1998 03 22 704 0.5+ 1.2− 1998 03 29 704 0.4+ 1.9+ 1999 07 12 704 1.4− 0.1+
1998 03 22 704 1.8− 1.1− 1998 03 29 704 1.5− 1.1− 1999 07 13 704 0.1+ 0.0
1998 03 22 704 0.4+ 1.0+ 1998 04 19 704 0.5+ 1.3+ 1999 07 13 704 0.1+ 0.4−
1998 03 22 704 0.5+ 0.2+ 1998 04 19 704 0.6− 1.8− 1999 07 13 704 0.3+ 0.1−
1998 03 28 704 0.3− 0.8− 1998 04 19 704 1.8− 0.3− 1999 07 13 704 (2.2− 0.3−)
1998 03 28 704 1.0+ 0.1+ 1998 04 19 704 1.6+ 0.0 1999 07 13 704 0.1− 0.5−
1998 03 28 704 0.3+ 0.7− 1998 04 19 704 (4.2− 0.9−) 1999 07 22 704 0.2+ 0.4+
1998 03 28 704 0.4− 1.5+ 1999 07 12 704 0.5+ 0.1+ 1999 07 22 704 0.4− 0.1+
1998 03 29 704 1.5+ 0.4+ 1999 07 12 704 0.5+ 0.5− 1999 07 22 704 0.7+ 0.8+
1998 03 29 704 0.3− 0.8+ 1999 07 12 704 0.1− 0.2− 1999 07 22 704 0.7− 1.0+
1998 03 29 704 (1.3+ 2.9−) 1999 07 12 704 0.3+ 0.9−

1999 NM2 = 1987 SG9 = 1996 BE4 = 1998 FL108

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 358.51185 (2000.0) P Q
n 0.24268842 ω 106.59817 +0.84203101 +0.52511036
a 2.5454819 Ω 221.94707 −0.53792213 +0.80029377
e 0.1881683 i 10.64369 −0.04029347 +0.28946328
P 4.06 H 14.5 G 0.15 U 2
Residuals in seconds of arc
1987 09 21 010 0.8− 1.1− 1998 04 01 704 0.7− 0.7− 1999 07 12 704 0.5+ 0.0
1987 09 22 010 0.8+ 1.2+ 1998 04 01 704 0.1+ 0.0 1999 07 12 704 0.4− 0.4+
1996 01 22 704 0.4+ 1.3+ 1998 04 19 704 0.2+ 0.1+ 1999 07 12 704 0.0 0.3+
1996 01 22 704 0.1− 0.1+ 1998 04 19 704 0.3+ 1.6− 1999 07 12 704 0.4− 0.4+
1996 01 23 704 0.8− 0.2+ 1998 04 19 704 0.8+ 0.5+ 1999 07 13 704 0.4− 0.2−
1996 01 24 704 0.4+ 1.1− 1998 04 19 704 (0.0 3.1+) 1999 07 13 704 0.3+ 0.1+
1998 03 31 704 0.0 0.3− 1998 04 19 704 0.5− 0.4− 1999 07 13 704 0.3− 0.1+
1998 03 31 704 0.1+ 0.4− 1998 04 20 704 0.8+ 1.1+ 1999 07 13 704 0.3− 0.2+
1998 03 31 704 0.9+ 0.8+ 1998 04 20 704 0.7− 0.0 1999 07 13 704 0.0 0.2+
1998 03 31 704 0.1− 1.7+ 1998 04 20 704 0.5− 0.5− 1999 07 22 704 0.6+ 1.3−
1998 04 01 704 0.1+ 0.1− 1998 04 20 704 1.0− 0.9+ 1999 07 22 704 1.1+ 0.2+
1998 04 01 704 0.3− 0.9− 1998 04 20 704 (5.6− 0.9+) 1999 07 22 704 0.4− 0.2−
1998 04 01 704 0.7+ 0.1+ 1999 07 12 704 0.3+ 0.7− 1999 07 22 704 0.6− 0.7+



1999 JULY 28 M.P.C. 35397

1999 NQ2 = 3550 P-L = 1992 SZ24

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 356.87995 (2000.0) P Q
n 0.27700272 ω 20.74858 +0.85887193 +0.50868091
a 2.3306659 Ω 308.53259 −0.48004970 +0.75871519
e 0.2211939 i 4.38841 −0.17858133 +0.40693364
P 3.56 H 14.8 G 0.15 U 2
Residuals in seconds of arc
1960 10 22 675 0.2− 0.2+ 1998 03 20 704 0.6+ 1.0− 1999 07 09 385 0.1+ 0.5−
1960 10 24 675 0.1− 0.3+ 1998 03 20 704 0.9+ 1.9− 1999 07 14 385 0.2+ 0.0
1960 10 26 675 0.3+ 0.5− 1998 03 29 704 (1.8− 2.5−) 1999 07 14 385 0.8+ 0.2+
1992 09 30 675 0.1− 0.8− 1998 03 29 704 0.3+ 0.4+ 1999 07 14 385 0.4− 0.1−
1992 09 30 675 0.4+ 0.6− 1998 03 29 704 1.7− 1.0− 1999 07 21 699 0.4+ 0.2+
1992 10 03 675 0.1+ 0.1+ 1998 03 29 704 0.7+ 0.1− 1999 07 21 699 0.7− 0.5+
1992 10 03 675 0.4+ 0.2− 1998 03 29 704 1.6− 0.7+ 1999 07 21 699 0.0 0.8+
1998 03 20 704 1.1− 0.0 1999 07 09 385 0.0 0.9−
1998 03 20 704 0.6+ 0.5+ 1999 07 09 385 0.3− 0.8−

1999 NP3 = 1983 WL1 = 1998 FW107

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 141.31100 (2000.0) P Q
n 0.22671746 ω 261.08278 −0.86821760 −0.46791045
a 2.6636638 Ω 250.87229 +0.49546748 −0.79969292
e 0.1575009 i 10.06398 +0.02664907 −0.37623270
P 4.35 H 13.0 G 0.15 U 3
Residuals in seconds of arc
1983 11 28 688 1.0− 0.1− 1999 06 12 703 0.0 0.0 1999 07 14 704 0.1− 0.6+
1983 11 28 688 0.9+ 0.8+ 1999 06 12 703 0.1+ 1.5+ 1999 07 14 704 0.0 0.8+
1998 03 31 704 0.5− 1.5+ 1999 06 12 703 1.5+ 0.3+ 1999 07 14 704 2.6− 0.0
1998 03 31 704 0.5+ 0.1− 1999 07 13 704 0.0 0.1− 1999 07 14 704 0.3+ 0.1+
1998 03 31 704 0.1− 0.4− 1999 07 13 704 0.3− 0.2+ 1999 07 14 704 0.1+ 0.5+
1998 03 31 704 0.0 0.8− 1999 07 13 704 0.1− 0.4− 1999 07 16 704 1.3− 0.3−
1998 03 31 704 0.2− 0.9− 1999 07 13 704 0.1− 0.1+ 1999 07 16 704 0.0 0.0
1998 04 01 704 0.1+ 0.8+ 1999 07 13 704 0.1− 0.3− 1999 07 16 704 0.0 0.0
1998 04 01 704 0.0 0.1+ 1999 07 14 704 0.4+ 0.0 1999 07 16 704 0.1− 0.1+
1998 04 01 704 0.4+ 0.0 1999 07 14 704 0.3+ 0.1+ 1999 07 19 704 0.1+ 0.8−
1998 04 01 704 0.2+ 0.6+ 1999 07 14 704 0.7+ 0.1+ 1999 07 19 704 0.4+ 0.7−
1998 04 01 704 0.4− 0.4− 1999 07 14 704 0.8+ 0.3− 1999 07 19 704 0.3+ 0.8−
1999 06 12 703 0.8− 0.5− 1999 07 14 704 0.5+ 0.4+

1999 NU3 = 1998 FL89

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 3.90400 (2000.0) P Q
n 0.23333642 ω 169.51226 +0.52510043 +0.83039890
a 2.6130499 Ω 131.87298 −0.79781061 +0.55652173
e 0.1585894 i 14.48881 −0.29625627 −0.02685555
P 4.22 H 13.8 G 0.15 U 5
Residuals in seconds of arc
1998 03 24 704 0.4+ 0.0 1998 03 25 704 1.0− 1.1+ 1999 07 13 704 0.3+ 0.2+
1998 03 24 704 0.2− 0.1− 1999 06 25 699 1.0− 0.3− 1999 07 14 704 0.6+ 0.4+
1998 03 24 704 0.2+ 0.8− 1999 06 25 699 0.6− 0.1− 1999 07 14 704 0.4+ 0.2+
1998 03 24 704 1.0− 0.4− 1999 06 25 699 0.5+ 0.6− 1999 07 14 704 0.6+ 0.3−
1998 03 25 704 2.6+ 2.6− 1999 07 13 704 0.5+ 0.2+ 1999 07 14 704 0.5+ 0.7−
1998 03 25 704 0.9+ 0.3+ 1999 07 13 704 0.4+ 0.4+ 1999 07 19 704 1.2− 0.1−
1998 03 25 704 0.8− 1.0+ 1999 07 13 704 0.4− 0.8+ 1999 07 19 704 0.7− 0.4+
1998 03 25 704 0.9− 1.6+ 1999 07 13 704 0.3+ 0.4+ 1999 07 19 704 0.2− 0.8−

1999 NL4 = 1998 FS35

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 41.90711 (2000.0) P Q
n 0.23623626 ω 222.30551 −0.15642841 +0.98742625
a 2.5916221 Ω 38.71106 −0.89614938 −0.13218974
e 0.0452308 i 2.08873 −0.41526670 −0.08669070
P 4.17 H 14.7 G 0.15 U 5
Residuals in seconds of arc
1998 03 20 704 0.2− 0.3− 1998 03 22 704 0.8− 0.7+ 1999 07 14 704 0.4− 1.2−
1998 03 20 704 0.4+ 0.3− 1998 03 22 704 0.3− 0.1− 1999 07 14 704 0.0 0.3+
1998 03 20 704 0.4+ 0.3− 1999 06 23 703 0.6+ 1.7− 1999 07 14 704 1.3+ 0.0
1998 03 20 704 0.0 0.4+ 1999 06 23 703 0.8− 1.3− 1999 07 15 428 1.3− 0.5+
1998 03 20 704 0.9+ 0.5+ 1999 06 23 703 0.3− 0.0 1999 07 15 428 0.3− 0.2+
1998 03 22 704 0.7+ 0.6+ 1999 06 23 703 0.6+ 2.3+ 1999 07 17 428 0.5+ 0.4+
1998 03 22 704 0.0 0.2− 1999 07 13 428 0.3+ 0.2+
1998 03 22 704 1.1− 0.9− 1999 07 13 428 0.1− 0.2+

1999 NQ4 = 1993 FV60 = 1998 HD54

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 335.35216 (2000.0) P Q
n 0.20630586 ω 267.45958 +0.94909400 +0.31322163
a 2.8365798 Ω 74.28538 −0.27347871 +0.87192426
e 0.1644420 i 1.98591 −0.15630089 +0.37635129
P 4.78 H 14.7 G 0.15 U 5
Residuals in seconds of arc
1993 03 19 809 0.5+ 0.6+ 1998 04 22 704 3.5− 1.1+ 1999 07 15 428 0.7− 0.8+
1993 03 20 809 0.3− 0.2− 1999 07 13 428 0.3+ 0.3+ 1999 07 16 704 0.9+ 0.5+
1998 04 21 704 1.0+ 0.5− 1999 07 13 428 0.1− 0.2− 1999 07 16 704 0.5− 0.6−
1998 04 21 704 2.1+ 1.0− 1999 07 14 704 0.6+ 0.3+ 1999 07 16 704 0.3+ 0.2+
1998 04 21 704 1.0− 1.4− 1999 07 14 704 0.6− 0.8− 1999 07 16 704 0.2+ 0.0
1998 04 21 704 0.2+ 1.8− 1999 07 14 704 0.0 0.6− 1999 07 20 428 0.0 0.1−
1998 04 22 704 0.1+ 1.5+ 1999 07 14 704 0.5− 1.0− 1999 07 20 428 0.6+ 0.2−
1998 04 22 704 0.2+ 1.3+ 1999 07 14 428 0.4− 0.3+
1998 04 22 704 0.7+ 0.4+ 1999 07 15 428 0.1− 1.2+

1999 NG5 = 1998 FR82

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 24.43455 (2000.0) P Q
n 0.21360554 ω 148.39089 +0.09771667 +0.98189513
a 2.7715819 Ω 126.71621 −0.95009223 +0.14057882
e 0.2220668 i 11.67957 −0.29627049 −0.12696278
P 4.61 H 14.0 G 0.15 U 4
Residuals in seconds of arc
1998 03 24 704 0.3+ 0.1+ 1999 07 13 704 0.2− 0.1− 1999 07 16 120 0.2+ 0.3−
1998 03 24 704 0.7− 0.2+ 1999 07 13 704 0.1+ 0.3− 1999 07 17 120 0.7+ 0.2−
1998 03 24 704 1.0− 0.4− 1999 07 13 704 0.3+ 0.1+ 1999 07 18 120 0.5+ 0.0
1998 03 24 704 1.6+ 0.8− 1999 07 13 704 0.1− 0.4− 1999 07 18 120 0.7+ 0.2−
1998 03 25 704 0.7+ 0.6+ 1999 07 13 704 0.0 0.3− 1999 07 18 120 0.4+ 0.5−
1998 03 25 704 0.1− 0.7+ 1999 07 15 120 0.4− 0.1+ 1999 07 20 699 0.6− 0.8+
1998 03 25 704 0.9− 0.2+ 1999 07 15 120 0.5− 0.1− 1999 07 20 699 0.6− 0.4+
1998 03 25 704 0.1+ 0.6− 1999 07 15 120 0.1+ 0.3− 1999 07 20 699 0.7− 0.6+
1998 03 25 704 (4.8− 0.5+) 1999 07 16 704 0.0 0.2+ 1999 07 20 691 0.2− 0.2+
1999 05 21 704 0.2+ 0.3+ 1999 07 16 704 0.3+ 0.3− 1999 07 20 691 0.0 0.1+
1999 05 21 704 0.6− 0.0 1999 07 16 704 0.2+ 0.2− 1999 07 20 691 0.2− 0.0
1999 05 21 704 0.1− 1.2− 1999 07 16 120 0.1− 0.6+
1999 05 21 704 0.4+ 0.9+ 1999 07 16 120 0.4+ 0.3−



M.P.C. 35398 1999 JULY 28

1999 NZ5 = 1995 KV1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 336.25871 (2000.0) P Q
n 0.26283501 ω 199.06750 +0.98258429 +0.14884933
a 2.4136849 Ω 151.64813 −0.12492242 +0.97229181
e 0.2794299 i 13.54588 −0.13755908 +0.18025679
P 3.75 H 14.0 G 0.15 U 3
Residuals in seconds of arc
1995 05 30 675 0.5− 0.5+ 1999 05 21 704 1.5− 0.8+ 1999 07 22 704 0.7+ 0.3+
1995 05 30 675 1.2+ 0.4− 1999 05 21 704 0.4− 0.6− 1999 07 22 704 0.5+ 0.0
1995 06 01 675 0.8− 0.7− 1999 05 21 704 (2.7− 0.2−) 1999 07 22 704 0.1+ 0.1−
1997 12 08 910 1.1− 0.1− 1999 07 13 704 0.3+ 0.3− 1999 07 22 704 0.3+ 0.3−
1997 12 08 910 0.9− 0.3− 1999 07 13 704 0.1− 0.4− 1999 07 22 704 0.6+ 0.1−
1997 12 08 910 0.8− 0.5− 1999 07 13 704 0.0 0.5− 1999 07 23 704 0.0 0.1+
1998 03 24 566 0.7+ 0.4+ 1999 07 13 704 0.1+ 0.6− 1999 07 23 704 0.0 0.1+
1998 03 24 566 0.9+ 0.0 1999 07 16 704 0.4− 0.3+ 1999 07 23 704 0.1− 0.2+
1998 03 24 566 0.4+ 0.3+ 1999 07 16 704 0.2− 0.1+ 1999 07 23 704 0.3− 0.5+
1999 05 21 704 0.8+ 0.2− 1999 07 16 704 0.4− 0.3+
1999 05 21 704 0.8− 0.9+ 1999 07 16 704 0.1− 0.1+

1999 NF6 = 1979 QK1 = 1998 HX100

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 284.43682 (2000.0) P Q
n 0.19519613 ω 201.14858 +0.85720235 −0.51495153
a 2.9432145 Ω 189.85093 +0.47689096 +0.79770912
e 0.0620031 i 1.80541 +0.19436856 +0.31382334
P 5.05 H 13.3 G 0.15 U 6
Residuals in seconds of arc
1979 08 22 809 0.2− 0.3+ 1998 04 21 704 0.2− 0.4− 1999 07 16 704 0.0 0.1−
1979 08 22 809 0.9− 0.6+ 1998 04 22 704 0.3− 0.1− 1999 07 16 704 0.4+ 0.2−
1979 08 22 809 0.2+ 1.2+ 1998 04 22 704 0.4+ 0.1+ 1999 07 16 704 0.0 0.2−
1979 08 23 809 1.0− 0.3+ 1998 04 22 704 0.1+ 0.8− 1999 07 16 704 0.2+ 0.0
1979 08 23 809 1.3+ 0.4− 1998 04 22 704 0.3− 0.4− 1999 07 16 704 0.1+ 0.6+
1998 04 21 704 0.0 0.2+ 1999 07 13 704 0.2− 0.5− 1999 07 20 699 1.0+ 0.5+
1998 04 21 704 1.3+ 0.8+ 1999 07 13 704 0.8− 1.4− 1999 07 20 699 0.1+ 0.1+
1998 04 21 704 0.7− 1.1+ 1999 07 13 704 0.9− 0.7− 1999 07 20 699 0.1+ 0.6+
1998 04 21 704 0.0 0.5+ 1999 07 13 704 0.5+ 0.8−

1999 NC7 = 1998 DM5

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 114.60893 (2000.0) P Q
n 0.27409007 ω 255.56579 −0.95845330 +0.20611880
a 2.3471482 Ω 296.00977 −0.09008731 −0.87462259
e 0.0699473 i 12.67425 −0.27065024 −0.43880560
P 3.60 H 14.9 G 0.15 U 3
Residuals in seconds of arc
1997 12 05 691 0.1− 0.1+ 1999 06 13 703 0.3+ 0.5+ 1999 07 16 704 0.2+ 0.2+
1997 12 05 691 0.1+ 0.0 1999 06 13 703 0.3− 0.2− 1999 07 16 704 0.3− 0.1+
1997 12 05 691 0.1+ 0.2− 1999 06 13 703 (1.1− 3.7+) 1999 07 16 704 0.4+ 0.0
1998 02 22 566 0.0 0.2+ 1999 06 13 703 (0.9− 2.8+) 1999 07 19 704 0.0 0.8+
1998 02 22 566 0.1− 0.1− 1999 07 13 704 0.2+ 0.2− 1999 07 19 704 0.8+ 0.1−
1998 02 22 566 0.2− 0.1+ 1999 07 13 704 0.2+ 0.6− 1999 07 19 704 0.3− 0.6−
1998 02 23 566 0.0 0.0 1999 07 13 704 0.1− 0.0 1999 07 21 699 1.3− 0.1+
1998 02 23 566 0.2+ 0.2− 1999 07 13 704 0.2− 0.1− 1999 07 21 699 0.7− 0.6+
1998 02 23 566 0.0 0.0 1999 07 13 704 0.1+ 0.2− 1999 07 21 699 1.1+ 0.3−

1999 NU7 = 1998 FR135

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 26.78621 (2000.0) P Q
n 0.18078789 ω 51.32382 +0.13846933 +0.98978918
a 3.0975844 Ω 226.67099 −0.92247017 +0.11647563
e 0.1744321 i 2.66460 −0.36038179 +0.08216329
P 5.45 H 13.9 G 0.15 U 3
Residuals in seconds of arc
1997 02 15 691 0.1+ 0.3+ 1998 03 29 704 1.0+ 0.6− 1998 05 16 704 0.8+ 0.6+
1997 02 15 691 0.1− 0.5+ 1998 03 29 704 0.8− 1.0− 1998 05 16 704 (8.1− 1.2+)
1997 02 15 691 0.3+ 0.7+ 1998 03 29 704 0.1− 0.6+ 1999 07 13 704 0.2− 0.2−
1998 03 20 704 (0.3− 2.4−) 1998 03 29 704 0.0 0.1− 1999 07 13 704 0.8− 0.4−
1998 03 20 704 0.7− 1.0− 1998 03 29 704 0.7+ 0.7+ 1999 07 13 704 0.2− 1.0−
1998 03 20 704 0.2+ 0.9+ 1998 04 01 704 0.1− 0.1+ 1999 07 13 704 0.1+ 0.2+
1998 03 20 704 1.8− 1.5+ 1998 04 01 704 1.0+ 0.6+ 1999 07 13 704 0.7− 0.1−
1998 03 25 704 0.7+ 1.1+ 1998 04 01 704 (0.4− 2.1+) 1999 07 16 704 0.0 0.1−
1998 03 25 704 0.4− 0.2+ 1998 04 01 704 0.2− 0.8+ 1999 07 16 704 0.5− 0.7−
1998 03 25 704 0.6− 1.9− 1998 04 01 704 0.1+ 0.6+ 1999 07 16 704 0.1+ 0.2+
1998 03 25 704 0.0 0.9+ 1998 04 22 704 0.3+ 0.4− 1999 07 20 699 0.7+ 1.0+
1998 03 25 704 (2.3+ 0.7+) 1998 04 22 704 0.3+ 1.3− 1999 07 20 699 1.2+ 1.3+
1998 03 28 704 0.4+ 0.9+ 1998 04 22 704 (1.1+ 3.0−) 1999 07 20 699 1.2+ 0.5+
1998 03 28 704 1.1+ 0.7− 1998 04 22 704 0.3+ 0.1+ 1999 07 23 704 0.2− 0.2−
1998 03 28 704 0.1+ 1.9− 1998 04 22 704 0.8− 1.2− 1999 07 23 704 0.7− 0.8+
1998 03 28 704 0.5− 0.2− 1998 05 16 704 (0.4+ 2.2+) 1999 07 23 704 0.2− 0.5+
1998 03 28 704 (0.7− 2.3−) 1998 05 16 704 0.8− 0.7+ 1999 07 23 704 0.1− 0.6−

1999 NW7 = 1997 AS24

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 9.89875 (2000.0) P Q
n 0.25122300 ω 11.07806 +0.54250679 +0.82978413
a 2.4875001 Ω 291.89816 −0.78111647 +0.44092838
e 0.1197699 i 8.11265 −0.30910103 +0.34211178
P 3.92 H 15.4 G 0.15 U 5
Residuals in seconds of arc
1997 01 13 012 0.3+ 0.2− 1999 07 13 704 0.1+ 0.3− 1999 07 16 704 1.3− 0.1+
1997 01 13 012 0.2− 0.7+ 1999 07 13 704 0.6+ 0.3− 1999 07 23 704 0.3− 0.3−
1997 01 14 012 0.5+ 0.3− 1999 07 13 704 0.7+ 0.3+ 1999 07 23 704 0.5+ 0.1+
1997 01 14 012 0.5− 0.0 1999 07 13 704 0.1+ 0.1+ 1999 07 23 704 0.7+ 0.2+
1997 01 14 012 0.1− 0.1− 1999 07 16 704 0.5− 0.3−
1999 07 13 704 0.5− 0.3+ 1999 07 16 704 0.1− 0.0

1999 NN8 = 1974 HX = 1996 TS8

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 68.07543 (2000.0) P Q
n 0.28354469 ω 322.99065 −0.54742057 +0.83383001
a 2.2946777 Ω 273.71447 −0.74972718 −0.52640923
e 0.1064135 i 4.08699 −0.37180623 −0.16619515
P 3.48 H 15.3 G 0.15 U 1
Residuals in seconds of arc
1974 04 22 805 0.7+ 0.0 1998 02 22 566 0.8− 1.5− 1999 07 16 704 0.5+ 0.0
1974 04 24 805 0.7− 0.0 1998 02 22 566 0.3− 0.9− 1999 07 16 704 0.3− 0.8−
1996 10 09 566 0.5− 0.3− 1999 07 13 704 0.4+ 0.3+ 1999 07 23 704 0.1− 0.4−
1996 10 09 566 0.2+ 0.1− 1999 07 13 704 0.6+ 0.0 1999 07 23 704 0.7− 0.5−
1996 10 09 566 0.4+ 0.4+ 1999 07 13 704 0.7+ 0.2− 1999 07 23 704 0.2− 0.1+
1996 10 13 566 0.7+ 0.6− 1999 07 13 704 0.7+ 0.1− 1999 07 23 704 0.1− 0.3−
1996 10 13 566 0.0 0.1+ 1999 07 13 704 0.1+ 0.2− 1999 07 23 704 0.0 0.1−
1996 10 13 566 0.3− 0.3− 1999 07 16 704 0.3− 0.4−
1998 02 22 566 0.4− 1.4− 1999 07 16 704 0.1− 0.7−



1999 JULY 28 M.P.C. 35399

1999 NS8 = 1997 EK34 = 1998 HA124

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 302.29063 (2000.0) P Q
n 0.23748486 ω 259.90995 +0.79875952 −0.57867706
a 2.5825304 Ω 135.20777 +0.60156727 +0.76360316
e 0.1848752 i 13.51661 +0.01000288 +0.28643163
P 4.15 H 13.2 G 0.15 U 4
Residuals in seconds of arc
1997 03 04 704 0.9+ 0.4− 1998 04 24 704 0.5− 0.5− 1998 06 18 699 (1.7− 3.3+)
1997 03 04 704 0.0 0.4+ 1998 04 24 704 0.1− 0.8− 1998 06 18 699 0.0 1.2+
1997 03 05 704 0.1− 0.3+ 1998 05 23 704 0.5+ 0.1− 1998 06 18 699 0.3− 0.4+
1997 03 05 704 0.4− 0.5− 1998 05 23 704 0.7+ 0.9+ 1999 07 13 704 0.1+ 0.1−
1997 03 05 704 (2.5+ 2.0−) 1998 05 23 704 0.6+ 0.1+ 1999 07 13 704 0.2+ 0.4−
1997 03 05 704 0.0 0.9− 1998 05 23 704 0.6+ 0.2− 1999 07 13 704 0.2− 0.0
1997 03 06 704 0.3− 0.8+ 1998 05 23 704 0.8− 0.8+ 1999 07 13 704 0.1− 0.4−
1997 03 06 704 0.1− 0.9+ 1998 05 25 704 0.4+ 0.1+ 1999 07 13 704 0.1− 0.6−
1998 04 23 704 0.3− 0.8− 1998 05 25 704 0.6+ 1.7+ 1999 07 16 704 0.3+ 0.2+
1998 04 23 704 0.1− 0.6− 1998 05 25 704 0.5− 0.9− 1999 07 16 704 0.4+ 0.1−
1998 04 23 704 0.3+ 0.7− 1998 05 25 704 (3.7− 1.0−) 1999 07 16 704 0.0 0.3−
1998 04 23 704 0.4− 1.9− 1998 05 27 699 0.0 0.6+ 1999 07 20 699 0.0 0.5+
1998 04 23 704 1.7− 0.4+ 1998 05 27 699 0.2+ 0.5+ 1999 07 20 699 0.1− 0.5+
1998 04 24 704 0.0 0.8− 1998 05 27 699 0.7+ 0.7+ 1999 07 20 699 0.4− 0.7+

1999 NM9 = 1996 TU51

Id. B. G. Marsden
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 109.07202 (2000.0) P Q
n 0.30422103 ω 0.93338 −0.92198736 +0.38714183
a 2.1894913 Ω 201.84844 −0.35540269 −0.85403324
e 0.0570178 i 1.19774 −0.15371479 −0.34748876
P 3.24 H 14.8 G 0.15 U 7
Residuals in seconds of arc
1996 10 05 809 0.4− 0.6− 1999 07 13 704 0.1+ 0.2+ 1999 07 20 699 0.1− 1.0+
1996 10 05 809 0.5− 0.7− 1999 07 13 704 0.1+ 0.1+ 1999 07 20 699 0.4− 1.5+
1996 10 05 809 0.0 0.3− 1999 07 13 704 0.7+ 0.3− 1999 07 20 699 0.3− 0.3−
1996 10 06 809 0.1− 1.0+ 1999 07 13 704 0.2− 0.4+ 1999 07 21 684 0.2+ 0.3−
1996 10 06 809 0.3+ 0.1+ 1999 07 16 704 0.7− 0.1+ 1999 07 21 684 0.3+ 0.4−
1996 10 06 809 0.7+ 0.5+ 1999 07 16 704 0.3− 0.6− 1999 07 22 684 0.5+ 0.2−
1999 07 13 704 0.6+ 0.6+ 1999 07 16 704 0.9− 1.0− 1999 07 22 684 0.5+ 0.8−

1999 NT10 = 1988 RC1 = 1988 SV = 1991 GP12

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 19.73030 (2000.0) P Q
n 0.26550742 ω 347.67587 +0.30256042 +0.94477098
a 2.3974613 Ω 299.81768 −0.86169186 +0.21465511
e 0.2431963 i 8.34746 −0.40736265 +0.24765093
P 3.71 H 14.7 G 0.15 U 1
Residuals in seconds of arc
1988 09 08 054 0.6− 0.4+ 1994 01 18 691 0.1+ 0.1− 1999 07 13 704 0.5+ 0.3+
1988 09 16 054 0.4+ 0.1− 1999 06 25 699 1.2− 0.3+ 1999 07 16 704 0.1+ 0.0
1991 04 13 413 0.3+ 0.3− 1999 06 25 699 0.0 0.6+ 1999 07 16 704 0.2+ 0.1−
1991 04 13 413 0.5− 0.3+ 1999 06 25 699 0.2− 0.2− 1999 07 16 704 0.3+ 0.4−
1991 05 07 413 0.9+ 0.0 1999 07 13 704 0.1+ 0.3− 1999 07 21 699 0.4− 0.2−
1991 05 07 413 0.7− 0.1+ 1999 07 13 704 0.6+ 0.1− 1999 07 21 699 1.0− 0.2−
1994 01 18 691 0.2− 0.3− 1999 07 13 704 0.3+ 0.1+ 1999 07 21 699 0.3− 0.3−
1994 01 18 691 0.1− 0.1− 1999 07 13 704 1.1+ 0.1+

1999 NB13 = 1989 YK2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 311.02506 (2000.0) P Q
n 0.26367760 ω 57.02745 +0.97351688 +0.09255460
a 2.4085402 Ω 296.88346 −0.18522709 +0.85527925
e 0.1972831 i 13.55454 +0.13399926 +0.50983434
P 3.74 H 13.3 G 0.15 U 4
Residuals in seconds of arc
1989 12 30 413 2.0− 0.8− 1999 07 14 704 0.2− 0.3+ 1999 07 16 704 0.4− 0.2+
1989 12 30 413 1.0+ 0.7+ 1999 07 14 704 0.2+ 0.2− 1999 07 16 704 0.2+ 0.1−
1989 12 31 413 0.2+ 0.0 1999 07 14 704 0.6+ 0.5− 1999 07 19 704 0.1− 0.9+
1989 12 31 413 1.2+ 0.6+ 1999 07 14 704 0.4+ 0.8− 1999 07 19 704 0.2− 0.1+
1998 02 26 566 0.1+ 0.2− 1999 07 16 704 0.2− 0.3− 1999 07 19 704 0.1− 0.3+
1998 02 26 566 0.2− 0.1+ 1999 07 16 704 0.0 0.1− 1999 07 19 704 0.1− 0.2+
1998 02 26 566 0.1− 0.1− 1999 07 16 704 0.2− 0.4+

1999 NS18 = 1998 BS11

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 45.77907 (2000.0) P Q
n 0.27819204 ω 263.61548 −0.42960059 +0.90281967
a 2.3240185 Ω 340.90757 −0.80388387 −0.39192492
e 0.1148863 i 3.32532 −0.41135636 −0.17695058
P 3.54 H 14.6 G 0.15 U 4
Residuals in seconds of arc
1997 12 28 566 0.2+ 1.4+ 1998 01 25 704 0.5+ 0.4− 1999 07 16 704 0.3− 1.7−
1997 12 28 566 0.7+ 1.4+ 1998 01 25 704 0.0 0.2− 1999 07 16 704 0.1− 0.3−
1997 12 28 566 0.8+ 1.7+ 1998 01 25 704 0.2− 0.5− 1999 07 16 704 0.4+ 0.0
1998 01 23 704 0.5− 0.1+ 1998 01 25 704 0.1− 1.2− 1999 07 16 704 0.7+ 0.1+
1998 01 23 704 0.0 0.3− 1999 06 15 704 1.0− 0.1+ 1999 07 16 704 0.5+ 0.1+
1998 01 23 704 0.2− 0.1+ 1999 06 15 704 0.3− 0.0 1999 07 16 704 0.5+ 0.4+
1998 01 23 704 0.3− 0.4+ 1999 06 15 704 0.6− 0.2− 1999 07 19 704 0.1+ 0.2−
1998 01 23 704 0.6− 0.1+ 1999 06 15 704 0.7− 0.6+ 1999 07 19 704 0.2+ 0.8−
1998 01 24 704 0.3+ 0.1− 1999 06 15 704 0.6− 0.1− 1999 07 19 704 0.2+ 0.7−
1998 01 24 704 0.6+ 0.4− 1999 07 14 704 0.1+ 0.5− 1999 07 19 428 0.4+ 0.5+
1998 01 24 704 0.4+ 0.3+ 1999 07 14 704 0.2− 0.0 1999 07 19 428 0.3+ 0.6+
1998 01 24 704 0.1+ 0.2− 1999 07 14 704 0.4+ 0.1+ 1999 07 19 428 0.9+ 1.1+
1998 01 24 704 0.2+ 0.1+ 1999 07 14 704 0.7+ 0.4− 1999 07 20 428 1.6− 1.4+
1998 01 24 566 0.3− 0.0 1999 07 14 704 0.8− 0.3+ 1999 07 20 428 0.1+ 0.7+
1998 01 24 566 0.4− 0.0 1999 07 16 704 0.8− 0.8+
1998 01 24 566 0.4− 0.1− 1999 07 16 704 0.7+ 0.1−

1999 NF23 = 1980 FL8 = 1992 RB2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 72.57289 (2000.0) P Q
n 0.26774802 ω 350.21215 −0.84747541 +0.53037823
a 2.3840675 Ω 221.84305 −0.48477315 −0.79016555
e 0.1635724 i 1.89059 −0.21628781 −0.30714382
P 3.68 H 15.0 G 0.15 U 4
Residuals in seconds of arc
1980 03 23 809 0.2− 0.4− 1999 06 09 703 0.6+ 0.0 1999 07 16 704 0.6+ 0.5−
1992 09 02 809 1.2+ 0.8+ 1999 06 09 703 0.5+ 0.0 1999 07 16 704 0.2− 0.4−
1992 09 02 809 0.7+ 0.8+ 1999 06 09 703 0.5+ 0.2− 1999 07 16 704 0.4− 0.1−
1992 09 02 809 1.1− 0.1− 1999 06 09 703 0.1− 0.6− 1999 07 16 704 1.5+ 0.2+
1992 09 03 809 1.3− 0.2− 1999 07 14 704 0.5− 0.8− 1999 07 16 704 0.1− 0.3−
1999 05 14 704 0.1+ 1.0+ 1999 07 14 704 0.2+ 0.1− 1999 07 20 699 0.1− 0.3−
1999 05 14 704 1.6− 0.3+ 1999 07 14 704 0.8+ 0.7− 1999 07 20 699 0.5− 1.0+
1999 05 14 704 0.4− 3.3+ 1999 07 14 704 0.5+ 0.8− 1999 07 20 699 0.8− 0.4−
1999 05 14 704 0.4− 0.9+ 1999 07 14 704 0.6− 1.0−
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1999 NT27 = 1997 EW37 = 1998 HY139

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 16.83220 (2000.0) P Q
n 0.16839876 ω 205.60535 +0.23116522 +0.97234781
a 3.2477066 Ω 77.77469 −0.88668982 +0.22460117
e 0.1149094 i 1.94686 −0.40042953 +0.06398484
P 5.85 H 13.2 G 0.15 U 3
Residuals in seconds of arc
1997 03 05 704 0.9− 0.4− 1998 03 29 704 1.2− 1.3+ 1999 06 18 691 0.0 0.4+
1997 03 05 704 0.2− 0.7+ 1998 04 21 704 0.1− 0.7− 1999 07 14 704 0.1+ 0.0
1997 03 06 704 1.1+ 0.3− 1998 04 21 704 0.2− 0.2− 1999 07 14 704 0.5+ 0.3−
1997 03 06 704 0.0 0.2− 1998 04 21 704 0.2− 0.1+ 1999 07 14 704 0.1+ 0.5−
1998 03 25 704 0.3+ 0.8− 1998 04 21 704 0.4− 0.1− 1999 07 14 704 0.0 0.5−
1998 03 25 704 0.6+ 0.5− 1998 04 21 704 0.1− 0.1+ 1999 07 16 704 0.0 0.3−
1998 03 25 704 0.3− 0.3+ 1998 04 22 704 0.2+ 0.9+ 1999 07 16 704 0.3− 0.4+
1998 03 25 704 0.5− 0.9− 1998 04 22 704 1.2+ 0.3− 1999 07 16 704 0.7− 0.5−
1998 03 25 704 (0.4+ 2.5−) 1998 04 22 704 1.1− 1.3− 1999 07 16 704 0.5+ 0.4−
1998 03 29 704 0.4+ 0.1+ 1998 04 22 704 0.2+ 0.9− 1999 07 16 704 0.3+ 0.6−
1998 03 29 704 1.2+ 0.8+ 1998 04 22 704 0.5− 0.6− 1999 07 20 699 0.5− 1.4+
1998 03 29 704 0.5+ 1.1+ 1999 06 18 691 0.2− 0.5+ 1999 07 20 699 0.6− 0.1+
1998 03 29 704 0.1− 1.4+ 1999 06 18 691 0.4− 0.8+ 1999 07 20 699 1.2+ 0.5−

1999 NV27 = 1982 BX14 = 1990 UP2

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 175.23311 (2000.0) P Q
n 0.08388103 ω 177.65767 −0.59432347 −0.77201331
a 5.1684489 Ω 308.71001 +0.73308900 −0.40484132
e 0.0154282 i 16.78432 +0.33069645 −0.48999894
P 11.75 H 10.1 G 0.15 U 3
Residuals in seconds of arc
1982 01 30 675 0.4+ 0.4+ 1999 06 21 699 0.7+ 1.1+ 1999 07 16 704 0.5− 0.1+
1982 01 31 675 0.3+ 0.7+ 1999 06 21 699 0.0 0.1+ 1999 07 16 704 0.1− 0.1+
1990 10 25 675 0.6− 1.0− 1999 07 14 704 0.5+ 0.7− 1999 07 16 704 0.1+ 0.4−
1990 10 25 675 0.1+ 0.2+ 1999 07 14 704 0.5+ 0.5− 1999 07 20 699 0.6− 0.2+
1990 10 26 675 0.7− 0.8+ 1999 07 14 704 0.1− 0.3+ 1999 07 20 699 0.3− 0.2+
1990 11 13 675 1.3+ 0.7+ 1999 07 14 704 0.2− 0.7− 1999 07 20 699 0.7− 0.5+
1990 11 15 675 0.2− 0.5− 1999 07 16 704 0.1− 0.3+
1999 06 21 699 0.5+ 0.5+ 1999 07 16 704 0.3− 0.2+

1999 NB28 = 1998 HR131

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 333.17817 (2000.0) P Q
n 0.23316226 ω 263.75619 +0.94433872 +0.31497985
a 2.6143509 Ω 77.85387 −0.25014517 +0.87492780
e 0.1561321 i 5.57253 −0.21366275 +0.36781659
P 4.23 H 14.3 G 0.15 U 5
Residuals in seconds of arc
1998 04 19 704 0.4− 1.4− 1998 04 20 704 0.6+ 1.1+ 1999 07 16 704 0.1− 0.5−
1998 04 19 704 0.9+ 0.6− 1999 07 14 704 0.1− 0.5+ 1999 07 16 704 0.3+ 0.3−
1998 04 19 704 0.5+ 0.3+ 1999 07 14 704 0.8+ 0.8+ 1999 07 16 704 0.1+ 0.2+
1998 04 19 704 0.3− 0.4+ 1999 07 14 704 0.9+ 0.3− 1999 07 22 704 0.3+ 0.0
1998 04 20 704 0.7− 1.3+ 1999 07 14 704 0.8− 0.4− 1999 07 22 704 0.2+ 0.4−
1998 04 20 704 0.6− 1.2− 1999 07 14 704 0.4− 0.5− 1999 07 22 704 0.2+ 0.2+
1998 04 20 704 0.2− 0.0 1999 07 16 704 0.9− 0.5+ 1999 07 22 704 0.5− 0.3+

1999 NE30 = 1979 FX3 = 1998 HW124

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 215.66808 (2000.0) P Q
n 0.21297133 ω 337.57456 −0.12692360 −0.97958977
a 2.7770815 Ω 119.40764 +0.93505496 −0.17059862
e 0.1221718 i 10.30688 +0.33100245 +0.10630140
P 4.63 H 13.5 G 0.15 U 3
Residuals in seconds of arc
1979 03 22 033 0.1− 0.7+ 1999 06 09 703 0.2− 1.4+ 1999 07 16 704 0.1+ 0.0
1979 03 22 033 0.3+ 0.2− 1999 06 09 703 0.1+ 0.5+ 1999 07 16 704 0.4− 0.4+
1998 04 23 704 0.3+ 0.0 1999 06 09 703 0.7− 0.5− 1999 07 16 704 0.3+ 0.6+
1998 04 23 704 1.2+ 0.1+ 1999 06 09 703 1.0− 2.2− 1999 07 16 704 0.5+ 0.3+
1998 04 23 704 0.0 0.7− 1999 07 14 704 1.0+ 1.2− 1999 07 16 704 0.9+ 0.3+
1998 04 23 704 0.5− 0.8+ 1999 07 14 704 0.0 0.2− 1999 07 16 704 0.7+ 0.2−
1998 04 23 704 0.9− 0.2− 1999 07 14 704 0.2+ 0.3− 1999 07 20 699 0.5+ 0.8+
1998 04 24 704 0.3+ 1.1− 1999 07 14 704 0.1+ 0.8− 1999 07 20 699 1.1− 1.3+
1998 04 24 704 0.7− 0.9+ 1999 07 16 704 0.3− 0.7− 1999 07 20 699 0.4− 1.0+
1998 04 24 704 0.3+ 0.2− 1999 07 16 704 0.4− 0.4−

1999 NR36 = 1977 CH3

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 28.84884 (2000.0) P Q
n 0.28311535 ω 185.02941 +0.15867683 +0.97338926
a 2.2969971 Ω 94.17090 −0.89997916 +0.21145980
e 0.0564014 i 9.54209 −0.40602854 −0.08830682
P 3.48 H 14.0 G 0.15 U 2
Residuals in seconds of arc
1977 02 12 675 0.1+ 1.0+ 1998 02 25 566 0.2− 0.9− 1999 07 16 704 0.0 0.2+
1977 02 13 675 0.3+ 1.1+ 1999 07 14 704 0.1− 0.3+ 1999 07 16 704 0.1+ 0.0
1994 01 17 010 0.9− 0.2+ 1999 07 14 704 0.1+ 0.4+ 1999 07 22 704 0.4− 0.2+
1994 01 17 010 1.0+ 0.4− 1999 07 14 704 0.6+ 0.1+ 1999 07 22 704 0.2− 0.4−
1994 01 17 010 0.1+ 0.7− 1999 07 14 704 0.0 0.2+ 1999 07 22 704 0.2− 0.7−
1998 02 25 566 0.1+ 0.8− 1999 07 14 704 0.3+ 0.3+ 1999 07 22 704 0.2− 0.6−
1998 02 25 566 0.4− 0.4− 1999 07 16 704 0.1− 0.7+ 1999 07 22 704 0.3+ 1.3−

1999 NH37 = 1994 PO33

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 283.41771 (2000.0) P Q
n 0.18933435 ω 87.97627 +0.74003355 −0.66292491
a 3.0036531 Ω 313.52291 +0.53792739 +0.68468851
e 0.1237165 i 9.00509 +0.40371335 +0.30287325
P 5.21 H 13.5 G 0.15 U 5
Residuals in seconds of arc
1994 08 10 809 0.3− 0.0 1999 06 22 703 0.2− 0.1− 1999 07 14 704 0.2+ 0.4−
1994 08 10 809 0.9+ 0.2+ 1999 06 22 703 0.4− 0.6+ 1999 07 16 704 0.7+ 0.5−
1994 08 10 809 0.9+ 0.6+ 1999 06 22 703 0.0 0.1− 1999 07 16 704 0.2− 0.1−
1994 08 11 809 0.5+ 0.1− 1999 07 14 704 0.3+ 0.2− 1999 07 16 704 0.2+ 0.2+
1994 08 11 809 1.2− 0.3− 1999 07 14 704 0.4+ 0.3− 1999 07 20 699 1.4− 0.6+
1994 08 11 809 0.8− 0.4− 1999 07 14 704 0.8+ 0.0 1999 07 20 699 0.9− 0.6−
1999 06 22 703 0.8+ 0.2− 1999 07 14 704 0.0 0.1− 1999 07 20 699 0.2− 1.2+

1999 NP37 = 1992 DH5 = 1997 CP10

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 124.58102 (2000.0) P Q
n 0.18996745 ω 236.71343 −0.98999506 +0.01169810
a 2.9969759 Ω 303.58096 +0.05749621 −0.87662628
e 0.0578932 i 9.71723 −0.12885641 −0.48102965
P 5.19 H 13.1 G 0.15 U 3
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Residuals in seconds of arc
1992 02 21 399 1.0+ 1.2+ 1999 06 13 703 0.4+ 0.7− 1999 07 14 704 0.0 0.6+
1992 02 21 399 1.0− 1.2− 1999 06 13 703 0.2+ 0.3+ 1999 07 16 704 0.2+ 0.0
1997 02 03 691 0.1− 0.2− 1999 06 13 703 0.4− 0.2+ 1999 07 16 704 0.0 0.0
1997 02 03 691 0.1+ 0.2+ 1999 06 13 703 0.2− 0.2+ 1999 07 16 704 0.1+ 0.2−
1997 02 03 691 0.1+ 0.1+ 1999 07 14 704 0.1− 0.2− 1999 07 20 699 0.2− 0.2−
1997 02 07 691 0.1− 0.0 1999 07 14 704 0.3+ 0.9+ 1999 07 20 699 0.2− 0.0
1997 02 07 691 0.0 0.1− 1999 07 14 704 0.3− 0.5− 1999 07 20 699 0.3+ 0.0
1997 02 07 691 0.1− 0.1+ 1999 07 14 704 0.1+ 0.4−

1999 ND39 = 1998 HV136

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 234.57067 (2000.0) P Q
n 0.28798756 ω 331.00786 +0.03723498 −0.99519113
a 2.2710162 Ω 116.73020 +0.93529279 +0.00277926
e 0.1174393 i 5.82206 +0.35191042 +0.09791270
P 3.42 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1998 03 24 704 0.3+ 0.3− 1998 04 20 704 0.3− 0.1− 1999 07 14 704 0.6+ 0.1−
1998 03 24 704 0.2+ 0.3− 1998 04 20 704 0.9− 0.3+ 1999 07 14 704 0.3+ 0.1+
1998 03 24 704 0.2+ 0.4− 1998 04 24 704 0.1+ 0.3+ 1999 07 14 704 0.0 0.5−
1998 03 24 704 0.1− 0.1+ 1998 04 24 704 0.1− 0.0 1999 07 14 704 0.0 0.2+
1998 03 24 704 0.2+ 0.1− 1998 04 24 704 0.3− 0.4+ 1999 07 16 704 0.7+ 0.0
1998 03 24 566 0.7− 0.1+ 1998 04 24 704 0.0 0.1− 1999 07 16 704 0.5+ 0.3+
1998 03 24 566 0.3− 0.2− 1998 04 24 704 0.3− 0.2+ 1999 07 16 704 0.3+ 0.1+
1998 03 24 566 0.3− 0.0 1998 04 29 566 0.5+ 0.4+ 1999 07 20 699 1.0− 0.1+
1998 04 20 704 0.4+ 0.4− 1998 04 29 566 0.3+ 0.2+ 1999 07 20 699 0.6− 0.4+
1998 04 20 704 0.5+ 0.1− 1998 04 29 566 0.1+ 0.4+ 1999 07 20 699 0.7− 0.6−
1998 04 20 704 0.3+ 0.4− 1999 07 14 704 0.1− 0.4−

1999 NO39 = 1998 FZ111

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 332.33358 (2000.0) P Q
n 0.23189070 ω 31.13863 +0.99536535 +0.04854924
a 2.6238993 Ω 325.77613 −0.08403576 +0.85879053
e 0.2138893 i 8.48750 +0.04675271 +0.51002137
P 4.25 H 14.1 G 0.15 U 6
Residuals in seconds of arc
1998 03 31 704 0.2− 0.4+ 1998 04 01 704 1.3− 1.4+ 1999 07 16 704 0.7+ 0.3+
1998 03 31 704 1.4+ 1.6− 1999 07 14 704 0.3− 1.0+ 1999 07 16 704 0.7+ 0.1−
1998 03 31 704 0.7− 0.2+ 1999 07 14 704 0.5− 0.1+ 1999 07 20 699 0.5− 0.1−
1998 03 31 704 0.4+ 2.0+ 1999 07 14 704 0.7− 0.1− 1999 07 20 699 0.0 0.0
1998 04 01 704 0.3− 1.5− 1999 07 14 704 0.6− 0.6− 1999 07 20 699 0.0 0.2−
1998 04 01 704 0.2− 0.2− 1999 07 14 704 0.2− 0.2−
1998 04 01 704 0.9+ 0.8− 1999 07 16 704 1.4+ 0.1−

1999 NJ40 = 1998 BX35

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 41.25503 (2000.0) P Q
n 0.23279137 ω 137.94531 −0.22014622 +0.97282125
a 2.6171270 Ω 119.22066 −0.91546298 −0.18062880
e 0.1854145 i 4.71865 −0.33684293 −0.14488636
P 4.23 H 15.5 G 0.15 U 5
Residuals in seconds of arc
1998 01 28 691 0.1− 0.2− 1999 06 13 703 1.0− 0.6+ 1999 07 14 704 0.1− 1.0−
1998 01 28 691 0.0 0.4− 1999 06 13 703 1.2+ 1.1+ 1999 07 16 704 0.2+ 0.2−
1998 01 28 691 0.1+ 0.5− 1999 06 13 703 0.3+ 0.6+ 1999 07 16 704 0.2+ 0.0
1998 02 02 691 0.1− 0.2− 1999 07 14 704 0.2+ 0.4− 1999 07 16 704 0.5+ 1.2+
1998 02 02 691 0.1− 0.2+ 1999 07 14 704 0.1− 0.7− 1999 07 20 699 0.4− 0.5−
1998 02 02 691 0.1− 0.3+ 1999 07 14 704 0.3− 0.5− 1999 07 20 699 0.3+ 0.2+
1999 06 13 703 0.5− 0.2− 1999 07 14 704 0.9− 0.4− 1999 07 20 699 0.5+ 0.3−

1999 NK42 = 1994 CW8 = 1998 EB17

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 60.58275 (2000.0) P Q
n 0.25549004 ω 265.05905 −0.51515100 +0.85689261
a 2.4597260 Ω 333.90654 −0.76843483 −0.47147871
e 0.1009637 i 2.45342 −0.37964108 −0.20842957
P 3.86 H 14.7 G 0.15 U 4
Residuals in seconds of arc
1994 02 08 303 1.2+ 0.5− 1998 03 04 809 0.1+ 1.3− 1999 07 16 704 0.6− 1.0+
1994 02 08 303 0.6+ 0.7− 1998 03 04 809 0.1+ 1.5− 1999 07 20 699 0.2+ 1.0−
1994 02 08 303 0.1− 0.2− 1999 07 14 704 0.3+ 0.0 1999 07 20 699 0.3− 1.4+
1994 02 09 303 1.7− 1.2+ 1999 07 14 704 0.1− 0.2− 1999 07 20 699 1.1− 0.3−
1998 03 03 809 0.1+ 1.4+ 1999 07 14 704 0.2+ 0.6− 1999 07 20 428 0.1+ 0.1+
1998 03 03 809 0.0 2.0+ 1999 07 14 704 0.1+ 0.3+ 1999 07 20 428 0.2+ 0.1+
1998 03 03 809 0.5− 0.6+ 1999 07 16 704 0.5+ 0.2− 1999 07 21 428 0.6− 0.3−
1998 03 04 809 0.3+ 1.0− 1999 07 16 704 0.2+ 0.2− 1999 07 21 428 1.0+ 0.3−

1999 NE48 = 1998 FC92

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 351.81761 (2000.0) P Q
n 0.22972574 ω 175.53318 +0.68879856 +0.70561458
a 2.6403588 Ω 137.87309 −0.67257690 +0.70761111
e 0.1632546 i 14.35695 −0.27054918 +0.03734412
P 4.29 H 13.5 G 0.15 U 4
Residuals in seconds of arc
1998 03 24 704 0.0 0.2− 1998 03 25 704 0.8+ 0.3+ 1999 07 19 704 0.2+ 0.3−
1998 03 24 704 0.6− 1.0+ 1998 03 25 704 0.6+ 0.8+ 1999 07 19 704 0.0 0.3−
1998 03 24 704 0.3− 0.6− 1999 07 13 704 0.1+ 0.1− 1999 07 19 704 0.1+ 0.0
1998 03 24 704 0.7− 0.5+ 1999 07 13 704 0.2+ 0.2− 1999 07 23 704 0.1− 0.1−
1998 03 25 704 1.4+ 1.2− 1999 07 13 704 0.0 0.3+ 1999 07 23 704 0.1− 0.1+
1998 03 25 704 0.1+ 0.7− 1999 07 13 704 0.4− 0.1+ 1999 07 23 704 0.0 0.3+
1998 03 25 704 1.3− 0.1+ 1999 07 13 704 0.1+ 0.2+

1999 NL48 = 1998 HN107

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 331.54587 (2000.0) P Q
n 0.19247210 ω 162.46824 +0.91517675 +0.40250521
a 2.9709193 Ω 173.67621 −0.38886641 +0.89546824
e 0.0973293 i 10.99180 −0.10599255 +0.19006889
P 5.12 H 14.1 G 0.15 U 5
Residuals in seconds of arc
1998 04 21 704 0.8− 0.4+ 1998 04 23 704 (3.6− 1.4−) 1999 07 13 704 0.4− 0.3+
1998 04 21 704 1.0+ 0.1+ 1998 04 24 704 0.4+ 0.4− 1999 07 13 704 0.1− 0.3+
1998 04 21 704 0.1+ 0.8+ 1998 04 24 704 0.6+ 0.1− 1999 07 19 704 1.2− 0.3−
1998 04 21 704 1.4+ 1.4− 1998 04 24 704 0.5+ 1.2+ 1999 07 19 704 0.3+ 0.0
1998 04 21 704 1.2− 0.3− 1998 04 24 704 0.4− 1.1− 1999 07 19 704 0.3+ 0.1−
1998 04 23 704 (0.4+ 2.7−) 1999 07 13 704 0.7+ 0.1− 1999 07 22 704 0.5− 0.6+
1998 04 23 704 1.5− 0.5− 1999 07 13 704 0.2+ 0.1+ 1999 07 22 704 0.5+ 0.3+
1998 04 23 704 0.0 1.2+ 1999 07 13 704 0.2− 0.4− 1999 07 22 704 0.4+ 0.7−

1999 NK56 = 1989 BX1

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 47.97507 (2000.0) P Q
n 0.22980173 ω 2.56034 −0.04867210 +0.97689745
a 2.6397767 Ω 264.70619 −0.92006814 −0.12493333
e 0.1334713 i 12.06280 −0.38872310 +0.17338698
P 4.29 H 12.5 G 0.15 U 5
Residuals in seconds of arc
1989 01 29 046 0.4− 0.3+ 1999 07 12 704 0.0 0.3− 1999 07 24 148 0.7+ 0.3−
1989 01 29 046 0.2+ 0.8− 1999 07 12 704 0.1− 0.0 1999 07 24 148 3.4− 0.7+
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1989 01 30 046 0.6− 0.5− 1999 07 12 704 0.3− 0.7+ 1999 07 24 148 0.1− 0.2−
1989 01 30 046 0.4+ 0.4− 1999 07 22 704 0.5+ 0.0 1999 07 25 148 0.3+ 0.4−
1989 01 31 046 0.4− 0.2+ 1999 07 22 704 0.2+ 0.4+ 1999 07 25 148 0.2+ 0.3−
1989 01 31 046 0.7+ 1.2+ 1999 07 22 704 0.1+ 0.1− 1999 07 25 148 1.4+ 0.1−
1999 07 12 704 0.5+ 0.8− 1999 07 22 704 0.2+ 0.4+
1999 07 12 704 0.2+ 0.1+ 1999 07 22 704 0.2− 0.2+

1999 OC = 1998 HJ103

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 340.96366 (2000.0) P Q
n 0.22979202 ω 195.11195 +0.94378326 +0.31150810
a 2.6398511 Ω 146.09192 −0.27899322 +0.93010323
e 0.1227014 i 11.43670 −0.17730185 +0.19460393
P 4.29 H 14.3 G 0.15 U 4
Residuals in seconds of arc
1998 03 25 704 (3.2+ 1.5−) 1998 05 16 704 0.3+ 1.2+ 1999 07 16 120 0.2+ 0.7−
1998 03 25 704 1.4+ 0.8+ 1998 05 16 704 0.9+ 1.0+ 1999 07 16 120 0.3− 0.3−
1998 03 25 704 0.8− 0.4− 1998 05 16 704 (0.4+ 3.3−) 1999 07 17 120 0.4− 1.6−
1998 03 25 704 (5.2− 1.1+) 1998 05 16 704 0.2− 0.1+ 1999 07 18 120 1.5+ 0.0
1998 04 23 704 0.0 0.2− 1998 05 16 704 (7.1− 1.9−) 1999 07 18 120 0.5− 0.4+
1998 04 23 704 0.3− 1.5− 1999 07 13 704 0.2+ 0.1+ 1999 07 18 120 0.3− 0.3−
1998 04 23 704 0.3+ 0.4− 1999 07 13 704 0.2+ 0.2+ 1999 07 21 699 0.1− 0.2+
1998 04 23 704 0.3+ 0.4+ 1999 07 13 704 0.4+ 0.1+ 1999 07 21 699 0.2− 0.4+
1998 04 23 704 0.8− 0.8− 1999 07 13 704 0.2+ 0.4+ 1999 07 21 699 0.1− 0.3+
1998 04 24 704 0.8+ 1.2− 1999 07 13 704 0.2− 0.3+ 1999 07 23 704 0.3+ 0.0
1998 04 24 704 1.8− 0.8+ 1999 07 16 704 0.1− 0.3− 1999 07 23 704 0.3− 0.0
1998 04 24 704 0.2− 0.7+ 1999 07 16 704 0.0 0.5− 1999 07 23 704 0.7+ 0.2+
1998 04 24 704 0.2+ 0.2− 1999 07 16 704 0.1− 0.2− 1999 07 23 704 0.4− 0.7−
1998 04 24 704 0.0 0.3− 1999 07 16 704 0.6− 1.7+

2576 P-L = 1999 JL78

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 349.56470 (2000.0) P Q
n 0.27357238 ω 251.32795 +0.14723007 +0.98827103
a 2.3501083 Ω 27.23724 −0.87082957 +0.14895246
e 0.2275347 i 5.08210 −0.46901936 +0.03366812
P 3.60 H 15.5 G 0.15 U 5
Residuals in seconds of arc
1960 09 24 675 1.0− 0.4− 1999 05 12 699 0.4+ 0.1− 1999 05 18 704 1.2+ 0.1+
1960 09 26 675 0.3− 0.3− 1999 05 13 704 0.1+ 1.3− 1999 05 18 704 1.2+ 0.6+
1960 09 28 675 0.0 0.0 1999 05 13 704 0.4− 0.9− 1999 05 19 704 0.6+ 1.0−
1960 09 29 675 0.7+ 0.0 1999 05 13 704 0.4− 1.5− 1999 05 19 704 0.5+ 1.2−
1960 10 17 675 0.1− 0.8− 1999 05 13 704 0.6− 1.0− 1999 05 19 704 0.4+ 0.1−
1960 10 22 675 0.2− 1.0+ 1999 05 13 704 (1.3− 2.3−) 1999 05 19 704 0.0 0.4+
1960 10 25 675 0.7+ 0.1+ 1999 05 14 704 1.4− 0.9− 1999 05 19 704 0.2− 0.3−
1960 10 26 675 0.3+ 0.4+ 1999 05 14 704 0.7− 0.4− 1999 05 19 699 0.4− 0.2+
1999 04 15 704 0.1− 0.9− 1999 05 14 704 0.7+ 0.4− 1999 05 19 699 0.1+ 0.9+
1999 04 15 704 1.0− 1.0+ 1999 05 14 704 0.6+ 1.8− 1999 05 19 699 0.8− 1.1+
1999 04 15 704 0.1− 1.5+ 1999 05 15 703 0.8+ 0.5+ 1999 06 05 699 0.3+ 0.2+
1999 04 15 704 0.1+ 0.7+ 1999 05 15 703 0.0 0.1+ 1999 06 05 699 0.3− 1.0+
1999 04 15 704 0.2+ 0.4+ 1999 05 15 703 0.7− 0.3+ 1999 06 05 699 0.1− 1.5+
1999 05 12 699 0.8+ 0.5+ 1999 05 15 703 0.8− 0.2+
1999 05 12 699 0.3+ 0.9+ 1999 05 18 704 0.5− 0.3+

4620 P-L = 1999 NZ40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 18.23199 (2000.0) P Q
n 0.30160853 ω 270.59971 +0.36245875 +0.93161103
a 2.2021165 Ω 20.71462 −0.82196950 +0.33314750
e 0.1503840 i 4.36436 −0.43930603 +0.14530527
P 3.27 H 15.9 G 0.15 U 4

Residuals in seconds of arc
1960 09 24 675 0.2− 0.4+ 1960 10 26 675 0.2− 0.5− 1999 07 14 704 0.2− 0.1+
1960 09 26 675 0.7+ 0.2+ 1993 12 14 691 0.2− 0.5− 1999 07 14 704 0.3− 1.4+
1960 09 27 675 0.6+ 1.2+ 1993 12 14 691 0.1− 0.0 1999 07 16 704 0.3+ 0.1+
1960 09 28 675 0.5+ 0.6+ 1993 12 14 691 0.4+ 0.6+ 1999 07 16 704 0.6+ 0.7−
1960 10 17 675 0.9− 0.8+ 1999 07 14 704 0.4− 0.2− 1999 07 16 704 0.8+ 1.6−
1960 10 22 675 0.1− 1.2− 1999 07 14 704 0.4− 0.0
1960 10 25 675 0.9− 1.8− 1999 07 14 704 0.3− 0.5+

6075 P-L = 1998 VO24

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 74.91456 (2000.0) P Q
n 0.28655330 ω 217.22954 +0.63755541 −0.76994491
a 2.2785879 Ω 193.23048 +0.73185801 +0.61608213
e 0.1949589 i 6.67596 +0.24063863 +0.16621565
P 3.44 H 16.3 G 0.15 U 4
Residuals in seconds of arc
1960 09 24 675 0.1− 0.3+ 1960 10 26 675 0.4+ 0.4− 1998 11 11 704 0.6− 0.2−
1960 09 25 675 0.5+ 0.0 1998 10 26 120 0.5− 0.4+ 1998 11 11 704 0.7− 1.0−
1960 09 26 675 0.2− 0.1+ 1998 10 26 120 (7.7− 1.3+) 1998 11 11 704 1.1+ 0.4+
1960 09 28 675 0.0 0.7+ 1998 11 10 704 0.2+ 0.3− 1998 11 19 699 0.3+ 1.0+
1960 10 17 675 0.3+ 1.2− 1998 11 10 704 1.2+ 0.0 1998 11 19 699 1.0− 0.5+
1960 10 17 675 (0.9+ 2.9−) 1998 11 10 704 0.9− 0.9− 1998 11 19 699 0.1− 0.4+
1960 10 22 675 0.9− 0.4+ 1998 11 10 704 0.8+ 0.2−
6293 P-L = 1996 RR1 = 1999 GV36

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 304.70693 (2000.0) P Q
n 0.24582771 ω 40.59635 +0.48388832 +0.87502002
a 2.5237645 Ω 258.34749 −0.80653411 +0.43975758
e 0.0971002 i 0.81078 −0.33963925 +0.20236905
P 4.01 H 15.5 G 0.15 U 4
Residuals in seconds of arc
1960 09 24 675 0.2+ 0.3+ 1996 09 13 566 0.3+ 0.6+ 1999 04 14 704 0.2− 0.7−
1960 09 24 675 0.1− 0.2− 1996 10 05 809 1.2+ 0.5+ 1999 04 14 704 0.8− 0.1+
1960 09 25 675 0.7+ 0.1+ 1996 10 05 809 0.8− 0.5− 1999 04 14 704 0.6+ 0.7−
1960 09 25 675 0.6+ 1.4− 1996 10 05 809 0.3− 0.3+ 1999 04 15 704 1.5+ 1.0−
1960 09 26 675 0.2− 0.2+ 1999 04 07 704 0.7+ 0.5− 1999 04 15 704 0.2+ 0.5−
1960 09 26 675 0.1− 0.3− 1999 04 07 704 0.8− 1.4− 1999 04 15 704 1.5− 0.1+
1960 09 28 675 0.1− 0.6+ 1999 04 07 704 0.7− 0.3+ 1999 04 15 704 0.1− 0.7−
1960 09 28 675 0.6− 0.0 1999 04 07 704 0.4− 0.6+ 1999 04 15 704 0.3− 1.1+
1996 09 10 566 0.3− 0.6− 1999 04 07 704 0.0 0.8+ 1999 04 18 704 1.3+ 0.3+
1996 09 10 566 0.6− 0.5− 1999 04 11 691 0.1− 0.1+ 1999 04 18 704 (2.3− 0.6−)
1996 09 10 566 0.3− 0.6− 1999 04 11 691 0.1− 0.2+ 1999 04 18 704 (5.7− 0.3−)
1996 09 13 566 0.6+ 0.9+ 1999 04 11 691 0.4− 0.4+
1996 09 13 566 0.0 0.5+ 1999 04 14 704 1.2+ 1.2+

6569 P-L = 1999 JD76

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 328.23359 (2000.0) P Q
n 0.17050707 ω 150.08210 +0.23476173 +0.97144952
a 3.2208793 Ω 133.47171 −0.90094169 +0.23067951
e 0.1415937 i 2.70472 −0.36495342 +0.05543278
P 5.78 H 13.3 G 0.15 U 5
Residuals in seconds of arc
1960 09 24 675 0.2+ 0.4+ 1999 04 12 704 0.2− 0.8+ 1999 05 15 703 0.3− 0.5+
1960 09 26 675 0.4+ 0.3− 1999 04 12 704 0.0 1.2− 1999 05 15 703 0.6− 0.5+
1960 09 27 675 0.9+ 0.3− 1999 05 10 704 1.1+ 0.2− 1999 05 15 703 1.0− 0.6−
1960 09 28 675 0.4+ 0.4− 1999 05 10 704 0.8+ 0.6− 1999 05 18 704 0.1+ 0.6−
1960 10 17 675 0.2− 0.4− 1999 05 10 704 1.1+ 0.2+ 1999 05 18 704 0.3− 2.0−
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1960 10 22 675 1.5− 0.2− 1999 05 10 704 0.6− 1.4− 1999 05 18 704 0.7+ 0.2+
1960 10 26 675 0.1+ 0.2+ 1999 05 10 704 0.4+ 0.3− 1999 05 18 704 1.0− 0.0
1998 01 22 691 0.1− 0.9− 1999 05 14 704 1.4+ 1.4+ 1999 05 19 704 1.0− 0.3+
1998 01 22 691 0.0 0.1+ 1999 05 14 704 0.5+ 0.8− 1999 05 19 704 0.2+ 1.1−
1998 01 22 691 0.2− 0.1+ 1999 05 14 704 0.6− 1.5+ 1999 05 19 704 0.3− 0.5+
1999 04 12 704 0.8− 0.1− 1999 05 14 704 0.1− 0.8− 1999 05 20 699 0.2+ 0.1+
1999 04 12 704 0.6− 0.3− 1999 05 14 704 1.6+ 1.5+ 1999 05 20 699 0.3+ 1.3+
1999 04 12 704 0.3− 0.3− 1999 05 15 703 0.9− 0.3+ 1999 05 20 699 0.2− 0.5+

2091 T-1 = 1999 JD94

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 285.05304 (2000.0) P Q
n 0.21610794 ω 163.81191 +0.96006155 +0.27978876
a 2.7501448 Ω 179.93885 −0.27540745 +0.94518198
e 0.1587802 i 13.33461 −0.04932086 +0.16837243
P 4.56 H 13.8 G 0.15 U 4
Residuals in seconds of arc
1971 03 24 675 2.1+ 1.6− 1999 05 17 704 0.5− 0.0 1999 06 08 704 (3.1− 2.9−)
1971 03 25 675 0.5− 0.0 1999 05 17 704 1.2− 0.4+ 1999 06 08 704 0.2− 1.6−
1971 03 25 675 0.5− 0.6+ 1999 05 17 704 0.0 1.0+ 1999 06 11 703 0.8+ 1.2−
1971 03 26 675 0.2− 0.7+ 1999 05 17 704 1.7− 0.9+ 1999 06 11 703 0.6− 0.7+
1971 03 27 675 1.0− 1.1+ 1999 05 17 704 0.9− 0.1+ 1999 06 11 703 0.5+ 0.4+
1971 04 02 675 0.2+ 0.9− 1999 06 08 699 0.8+ 0.1+ 1999 06 11 703 1.0+ 1.0+
1999 05 12 704 0.8+ 0.0 1999 06 08 699 0.5+ 0.4+ 1999 06 14 704 0.0 0.3−
1999 05 12 704 1.7+ 0.8− 1999 06 08 704 0.1+ 0.6− 1999 06 14 704 0.5− 0.1−
1999 05 12 704 1.3+ 0.0 1999 06 08 699 0.8− 1.8+ 1999 06 14 704 0.1+ 0.5−
1999 05 12 704 0.1+ 0.8− 1999 06 08 704 0.6− 0.4− 1999 06 14 704 0.1+ 0.0
1999 05 12 704 (0.6− 2.2−) 1999 06 08 704 0.5− 0.7− 1999 06 14 704 0.4− 0.0

1162 T-2 = 1986 QF2 = 1999 NQ35

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 288.03078 (2000.0) P Q
n 0.22330946 ω 3.35211 +0.88284894 −0.46919641
a 2.6906960 Ω 24.66363 +0.42973451 +0.78914625
e 0.1196847 i 2.85658 +0.18948881 +0.39636210
P 4.41 H 14.8 G 0.15 U 3
Residuals in seconds of arc
1973 09 19 675 0.8− 1.1− 1973 09 30 675 0.4+ 0.6+ 1995 08 27 809 0.1− 0.2+
1973 09 19 675 1.5− 2.9+ 1973 09 30 675 0.5+ 0.4+ 1995 08 27 809 0.5− 0.5+
1973 09 19 675 0.8+ 1.7− 1973 10 04 675 1.4− 1.6− 1995 08 28 809 0.8− 0.2+
1973 09 20 675 2.6− 0.3− 1973 10 04 675 1.9+ 0.2− 1995 08 29 809 0.1− 0.4+
1973 09 20 675 0.6+ 1.9+ 1973 10 04 675 (0.7− 2.5−) 1995 08 30 809 0.2− 0.6+
1973 09 24 675 0.1+ 1.6− 1973 10 04 675 1.3+ 0.0 1995 08 30 809 0.0 0.6−
1973 09 24 675 0.4− 2.5+ 1973 10 05 675 0.2+ 0.4− 1995 08 31 809 1.2+ 0.4−
1973 09 24 675 0.7− 2.4− 1973 10 05 675 1.3+ 0.1− 1995 09 20 809 0.6− 0.3+
1973 09 24 675 (0.8− 3.2+) 1973 10 05 675 1.4+ 1.0− 1995 09 22 809 0.2− 0.7+
1973 09 25 675 (3.2− 2.1−) 1973 10 05 675 (2.5+ 0.6−) 1999 07 14 704 0.5+ 1.1−
1973 09 25 675 0.0 1.0+ 1986 08 28 809 0.4− 0.4+ 1999 07 14 704 0.3+ 0.7−
1973 09 25 675 0.9+ 1.0− 1986 08 28 809 0.2− 0.4+ 1999 07 14 704 0.3+ 1.0−
1973 09 25 675 0.5− 0.2+ 1986 08 28 809 0.1− 0.6+ 1999 07 16 704 0.4+ 0.1−
1973 09 29 675 0.5− 1.5− 1995 08 19 809 (2.8− 5.5+) 1999 07 16 704 0.3− 0.3−
1973 09 29 675 0.4+ 0.6+ 1995 08 20 809 (3.6− 3.6+) 1999 07 16 704 0.9− 0.9+
1973 09 29 675 0.8− 0.5− 1995 08 22 809 (2.6− 4.1+) 1999 07 16 704 0.2+ 0.3+
1973 09 29 675 0.7+ 0.6+ 1995 08 26 809 0.2+ 0.5+

1182 T-2 = 1999 JP65

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 8.30447 (2000.0) P Q
n 0.25570177 ω 66.63534 −0.55518124 +0.83169270
a 2.4583680 Ω 169.63073 −0.77807214 −0.51602240
e 0.1571204 i 2.48802 −0.29390055 −0.20495889
P 3.85 H 15.4 G 0.15 U 4
Residuals in seconds of arc
1973 09 19 675 1.7− 1.7− 1994 01 12 691 0.1− 0.8− 1999 05 08 703 0.4+ 0.4−
1973 09 19 675 0.3+ 0.2+ 1994 01 12 691 0.6+ 0.8− 1999 05 08 703 1.0+ 0.4+
1973 09 24 675 0.6− 1.1− 1994 01 12 691 0.0 0.7− 1999 05 12 704 0.2+ 1.8−
1973 09 24 675 1.3+ 0.7− 1999 04 12 704 0.7− 0.5+ 1999 05 12 704 0.1+ 0.1+
1973 09 29 675 0.6+ 0.6+ 1999 04 12 704 0.5− 0.2+ 1999 05 12 704 0.5− 0.4−
1973 09 29 675 0.1− 1.9− 1999 04 12 704 1.1− 0.3+ 1999 05 12 704 0.3− 0.7−
1973 09 30 675 0.9− 0.0 1999 04 12 704 1.6− 0.1− 1999 05 13 704 0.7− 1.5−
1973 09 30 675 1.1− 1.3+ 1999 04 16 704 0.2+ 0.3− 1999 05 13 704 1.8+ 0.1+
1973 10 04 675 0.8− 0.5− 1999 04 16 704 0.6− 0.7+ 1999 05 13 704 0.0 1.1+
1973 10 05 675 0.3+ 0.3+ 1999 04 16 704 0.9− 0.5− 1999 05 13 704 (2.5+ 1.0−)
1973 10 05 675 2.3+ 1.7+ 1999 04 16 704 (2.4− 0.2−) 1999 05 13 704 0.9+ 0.7−
1973 10 05 675 1.3+ 0.7− 1999 05 08 703 1.0+ 0.5−
1973 10 05 675 (2.8+ 1.9+) 1999 05 08 703 0.5+ 0.1+

1352 T-2 = 3088 T-3 = 1991 JZ2

Id. T. Kobayashi (MPC 15080), G. V. Williams
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 110.68399 (2000.0) P Q
n 0.25798127 ω 317.81628 −0.99517864 −0.09791873
a 2.4438653 Ω 216.56551 +0.09231142 −0.91582317
e 0.1252711 i 0.53895 +0.03313731 −0.38946096
P 3.82 H 14.5 G 0.15 U 1
Residuals in seconds of arc
1973 09 19 675 0.5− 0.4− 1973 10 04 675 1.4+ 0.0 1996 09 21 327 0.7− 1.4+
1973 09 19 675 0.0 0.2+ 1973 10 05 675 0.3+ 0.3− 1996 09 21 327 0.6− 0.8+
1973 09 20 675 0.1− 0.7+ 1973 10 05 675 0.1− 0.9− 1996 09 21 327 1.1− 1.3+
1973 09 24 675 0.6− 1.5+ 1977 10 12 675 (2.7− 1.0+) 1998 01 08 699 0.5− 1.0+
1973 09 24 675 1.6− 0.1+ 1977 10 12 675 (3.0− 1.7+) 1998 01 08 699 0.3+ 0.5−
1973 09 25 675 0.1+ 1.6− 1977 10 16 675 0.5− 1.5− 1998 01 08 699 1.2− 0.0
1973 09 25 675 1.8+ 1.9− 1977 10 16 675 0.5− 0.3− 1998 02 20 910 0.8+ 0.5−
1973 09 29 675 0.0 0.4+ 1977 10 17 675 1.9− 1.5+ 1998 02 20 910 0.7+ 0.5−
1973 09 29 675 0.5+ 1.6+ 1977 10 17 675 1.7− 0.6+ 1998 02 20 910 0.8+ 0.5−
1973 09 29 675 0.5− 1.6+ 1977 10 21 675 1.1− 1.6+ 1999 07 14 704 0.4+ 0.0
1973 09 29 675 0.3+ 1.9+ 1977 10 22 675 0.4+ 1.2− 1999 07 14 704 0.1+ 0.7−
1973 09 30 675 1.9+ 0.4− 1977 10 22 675 0.0 1.0− 1999 07 14 704 0.5+ 0.3−
1973 09 30 675 0.5− 0.2− 1991 05 12 809 (2.0− 4.2−) 1999 07 14 704 0.4+ 0.1−
1973 09 30 675 1.1+ 0.6− 1991 05 12 809 (1.9− 3.6−) 1999 07 14 704 0.0 0.5−
1973 09 30 675 2.1+ 0.6− 1991 05 12 809 (1.6− 3.4−) 1999 07 16 704 0.5+ 0.3−
1973 10 04 675 0.7+ 1.6− 1991 05 17 809 1.0− 1.7+ 1999 07 16 704 0.3− 0.9−
1973 10 04 675 1.1+ 0.9− 1991 05 17 809 0.2− 0.8+ 1999 07 16 704 0.1− 0.1+
1973 10 04 675 1.2− 0.0 1991 05 17 809 0.1− 1.0+ 1999 07 16 704 0.3+ 0.1−
2129 T-2 = 1999 NQ63

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 350.63625 (2000.0) P Q
n 0.26192017 ω 301.88192 +0.75516849 +0.65484736
a 2.4193020 Ω 17.27052 −0.56224355 +0.67049817
e 0.1253839 i 5.78501 −0.33705006 +0.34872214
P 3.76 H 15.1 G 0.15 U 6
Residuals in seconds of arc
1973 09 19 675 0.5− 1.9− 1973 09 25 675 0.6− 0.3+ 1973 10 05 675 0.3− 0.8−
1973 09 19 675 1.4− 1.3+ 1973 09 29 675 1.3− 0.1− 1973 10 05 675 1.9− 1.1+
1973 09 19 675 0.7+ 0.2− 1973 09 29 675 2.6+ 1.2− 1973 10 05 675 0.1+ 0.4−
1973 09 19 675 2.0− 1.7+ 1973 09 29 675 1.8− 1.1− 1973 10 05 675 1.0− 0.1+
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1973 09 20 675 0.6− 1.6+ 1973 09 29 675 1.0+ 2.1− 1999 07 14 704 0.6+ 0.7−
1973 09 20 675 1.0+ 1.6+ 1973 09 30 675 0.9+ 1.7− 1999 07 14 704 0.9− 0.1−
1973 09 24 675 2.1− 1.1− 1973 09 30 675 1.9+ 0.8+ 1999 07 14 704 0.0 0.7−
1973 09 24 675 1.1+ 1.3+ 1973 09 30 675 1.6+ 2.0− 1999 07 14 704 0.4− 0.5−
1973 09 24 675 2.4− 0.1− 1973 09 30 675 2.6+ 1.5+ 1999 07 22 704 0.6− 0.5−
1973 09 24 675 0.2+ 0.7+ 1973 10 04 675 1.1+ 0.1− 1999 07 22 704 0.1+ 0.8+
1973 09 25 675 0.6+ 2.2− 1973 10 04 675 1.3− 2.0+ 1999 07 22 704 0.3+ 0.8+
1973 09 25 675 0.4− 1.2+ 1973 10 04 675 1.1+ 1.4+ 1999 07 22 704 1.1+ 0.9+
1973 09 25 675 1.5+ 3.0− 1973 10 04 675 0.2− 1.3+

2174 T-2 = 1999 JY19

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 91.00539 (2000.0) P Q
n 0.21450196 ω 161.09173 −0.82861630 −0.55930085
a 2.7638547 Ω 344.82847 +0.50105872 −0.72181502
e 0.0202465 i 5.26894 +0.24967014 −0.40763421
P 4.59 H 13.6 G 0.15 U 5
Residuals in seconds of arc
1973 09 29 675 0.5− 1.3+ 1999 04 15 704 0.3− 0.7+ 1999 05 18 704 0.9+ 0.6−
1973 09 29 675 1.3− 2.3+ 1999 05 10 704 0.7+ 0.0 1999 05 18 704 0.1− 2.3−
1973 10 04 675 1.7+ 1.1− 1999 05 10 704 2.2+ 1.8+ 1999 05 18 704 1.0− 1.1−
1973 10 04 675 0.7+ 0.2+ 1999 05 10 704 1.9+ 2.2+ 1999 05 18 704 1.8− 0.5−
1973 10 05 675 0.1− 1.8− 1999 05 10 704 0.5+ 1.1+ 1999 05 18 704 2.7− 0.3+
1973 10 05 675 0.4− 1.2− 1999 05 13 704 0.8+ 0.2− 1999 05 19 704 0.1− 0.5+
1999 04 15 704 0.3+ 0.0 1999 05 13 704 0.9+ 1.0+ 1999 05 19 704 1.2− 0.9−
1999 04 15 704 1.0− 1.5− 1999 05 13 704 0.6− 0.0 1999 05 19 704 1.3− 0.6+
1999 04 15 704 0.6− 0.3+ 1999 05 13 704 0.3+ 1.0− 1999 05 19 704 1.2+ 0.7+
1999 04 15 704 0.0 1.5− 1999 05 13 704 1.0+ 0.1+ 1999 05 19 704 0.1+ 0.3−

3008 T-2 = 1999 JB129

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 300.29355 (2000.0) P Q
n 0.21881097 ω 143.88930 +0.77421937 +0.63285646
a 2.7274491 Ω 176.80787 −0.61135818 +0.75136450
e 0.1073919 i 9.07090 −0.16378504 +0.18693338
P 4.50 H 14.9 G 0.15 U 2
Residuals in seconds of arc
1973 09 19 675 (2.1+ 4.2+) 1973 10 04 675 1.6+ 0.7− 1999 05 12 704 1.4+ 1.4+
1973 09 19 675 0.4+ 2.4+ 1973 10 04 675 1.8+ 0.9− 1999 05 12 704 (2.3+ 0.5−)
1973 09 20 675 0.1− 1.2+ 1973 10 05 675 0.2− 0.1− 1999 05 12 704 1.4− 0.2−
1973 09 20 675 1.3+ 1.5− 1973 10 05 675 0.3+ 0.6− 1999 05 17 704 1.4− 0.6+
1973 09 24 675 0.1− 1.6− 1996 11 06 691 0.1− 0.1− 1999 05 17 704 0.3+ 0.2−
1973 09 24 675 1.3− 1.0+ 1996 11 06 691 0.2+ 0.1+ 1999 05 17 704 0.9− 0.7−
1973 09 24 675 0.2+ 0.3− 1996 11 06 691 0.1− 0.0 1999 05 17 704 1.0− 0.3+
1973 09 24 675 1.1− 0.2+ 1999 05 09 703 0.2− 0.3− 1999 06 14 704 0.2+ 1.7−
1973 09 25 675 0.4− 0.3− 1999 05 09 703 0.2− 0.1+ 1999 06 14 704 0.3− 0.4−
1973 09 25 675 1.4− 0.4+ 1999 05 09 703 0.1+ 0.3+ 1999 06 14 704 0.6+ 0.3−
1973 09 29 675 0.4− 0.3+ 1999 05 09 703 1.0+ 0.6+ 1999 06 14 704 1.2+ 0.2+
1973 09 30 675 0.5+ 0.7+ 1999 05 12 704 0.6− 0.1− 1999 06 14 704 1.2+ 1.1−
1973 09 30 675 1.2− 0.0 1999 05 12 704 0.4+ 1.1+

4328 T-2 = 1999 JN60

Id. A. Doppler
Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 80.68953 (2000.0) P Q
n 0.29252616 ω 123.66557 −0.99311842 −0.10283814
a 2.2474649 Ω 50.49686 +0.06798953 −0.89585563
e 0.1226703 i 4.16478 +0.09535841 −0.43228117
P 3.37 H 15.6 G 0.15 U 4

Residuals in seconds of arc
1973 09 29 675 0.7− 1.3− 1997 11 29 704 1.3− 0.5− 1999 05 18 704 0.7+ 0.9+
1973 09 29 675 1.5− 0.6− 1997 11 29 704 1.6+ 1.2+ 1999 05 18 704 0.7+ 0.6+
1973 09 30 675 1.5+ 0.6+ 1999 05 10 704 0.6+ 0.1− 1999 05 18 704 0.5− 1.5−
1973 09 30 675 0.3− 0.1− 1999 05 10 704 0.4− 1.4+ 1999 05 19 704 0.7− 1.0−
1973 10 04 675 2.5+ 0.2− 1999 05 10 704 1.2− 0.5+ 1999 05 19 704 1.0+ 0.4−
1973 10 04 675 2.2+ 0.1+ 1999 05 10 704 0.5− 1.1+ 1999 05 19 704 0.7+ 0.0
1973 10 05 675 1.5− 0.2+ 1999 05 10 704 0.5− 1.0− 1999 05 19 704 0.6+ 0.4+
1973 10 05 675 2.3− 1.1+ 1999 05 13 704 0.0 0.8+ 1999 06 05 699 0.3− 0.4−
1997 11 29 704 0.7+ 0.2− 1999 05 13 704 (0.9− 2.5+) 1999 06 05 699 0.4+ 0.5−
1997 11 29 704 1.3− 0.2− 1999 05 13 704 (0.6− 3.1+) 1999 06 05 699 0.4− 1.1+
1997 11 29 704 0.3− 1.6+ 1999 05 13 704 (1.8+ 3.7+)

1222 T-3 = 1996 BA6 = 1999 NG40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 290.39930 (2000.0) P Q
n 0.17422943 ω 72.66050 +0.74065712 −0.66979992
a 3.1748389 Ω 329.32798 +0.57037009 +0.66839246
e 0.1556709 i 5.94876 +0.35511263 +0.32344951
P 5.66 H 13.5 G 0.15 U 3
Residuals in seconds of arc
1977 10 16 675 1.7− 0.9+ 1977 10 22 675 0.2− 1.4+ 1999 07 14 704 0.2− 0.5+
1977 10 16 675 0.5− 1.4+ 1977 10 22 675 0.6+ 2.1− 1999 07 14 704 0.3− 0.5−
1977 10 17 675 0.8− 0.6+ 1996 01 18 691 0.1+ 0.2+ 1999 07 14 704 0.5+ 0.3+
1977 10 17 675 2.6− 0.5+ 1996 01 18 691 0.0 0.1+ 1999 07 14 704 0.4− 0.1−
1977 10 21 675 1.9+ 1.1− 1996 01 18 691 0.1+ 0.1+ 1999 07 14 704 0.7− 0.4+
1977 10 21 675 2.1+ 0.3+ 1996 01 25 691 0.4− 0.3− 1999 07 16 704 0.4+ 0.4−
1977 10 22 675 0.9+ 0.5+ 1996 01 25 691 0.0 0.0 1999 07 16 704 0.2+ 0.1+
1977 10 22 675 0.3+ 2.3− 1996 01 25 691 0.2+ 0.0 1999 07 16 704 0.6+ 0.4−

4295 T-3 = 1999 GU40

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 206.63528 (2000.0) P Q
n 0.25117299 ω 313.67773 +0.95719870 −0.27464748
a 2.4878303 Ω 62.45741 +0.28623313 +0.85149067
e 0.1113615 i 5.91154 +0.04290974 +0.44669050
P 3.92 H 14.5 G 0.15 U 4
Residuals in seconds of arc
1977 10 07 675 1.1+ 0.1+ 1977 10 22 675 1.4− 1.2− 1999 03 23 703 0.1+ 0.6−
1977 10 11 675 1.8+ 0.5− 1977 10 22 675 (0.1− 3.1+) 1999 04 12 704 1.2− 0.5+
1977 10 11 675 1.9+ 0.5− 1995 03 24 691 0.1− 0.2− 1999 04 12 704 0.6− 1.5+
1977 10 12 675 0.8− 0.2− 1995 03 24 691 0.1− 0.1+ 1999 04 12 704 (0.0 2.5+)
1977 10 12 675 0.4− 0.5+ 1995 03 24 691 0.5+ 0.0 1999 04 12 704 0.5+ 0.5−
1977 10 16 675 0.5− 0.4+ 1995 03 31 691 0.1− 0.0 1999 04 16 704 0.5− 1.9+
1977 10 16 675 0.4− 0.1+ 1995 03 31 691 0.3− 0.0 1999 04 16 704 1.3+ 0.0
1977 10 17 675 0.4+ 0.7− 1995 03 31 691 0.2+ 0.0 1999 04 16 704 (0.2+ 2.6+)
1977 10 17 675 1.0− 0.1+ 1999 03 23 703 0.4+ 0.8− 1999 04 16 704 (1.5− 2.7+)
1977 10 21 675 0.2− 1.7+ 1999 03 23 703 0.2− 1.3−
1977 10 21 675 0.7− 0.5+ 1999 03 23 703 0.4+ 0.4−
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5123 T-3 = 1999 NB19

Epoch 1999 Aug. 10.0 TT = JDT 2451400.5 Williams
M 237.53062 (2000.0) P Q
n 0.26099205 ω 321.62610 +0.34855751 −0.92974232
a 2.4250342 Ω 107.69287 +0.88777550 +0.28687532
e 0.0858596 i 7.15656 +0.30060328 +0.23082846
P 3.78 H 14.4 G 0.15 U 5

Residuals in seconds of arc
1977 10 11 675 1.0− 0.8+ 1977 10 21 675 0.4− 1.1+ 1999 07 14 704 0.1− 0.4−
1977 10 12 675 0.2− 0.6+ 1977 10 22 675 2.2− 1.3+ 1999 07 14 704 0.1− 0.2−
1977 10 12 675 1.4− 0.7− 1977 10 22 675 1.0− 0.5+ 1999 07 16 704 0.2+ 0.7+
1977 10 16 675 2.3+ 1.3− 1999 06 15 704 0.7+ 0.5+ 1999 07 16 704 0.4+ 0.1−
1977 10 16 675 2.0+ 2.2− 1999 06 15 704 0.2− 0.5+ 1999 07 16 704 1.1− 0.7+
1977 10 17 675 1.8+ 0.0 1999 06 15 704 0.1− 0.2+ 1999 07 16 704 0.2− 0.4−
1977 10 17 675 0.5+ 1.2− 1999 06 15 704 0.0 0.9− 1999 07 16 704 0.8+ 0.0
1977 10 21 675 0.4− 1.1+ 1999 07 14 704 0.4− 0.3−

Object H G Epoch M ω Ω i e a Obs. Opp. & Arc rms Perts U Computer MPC Object

(36) 8.46 0.15 19990810 182.46386 47.25714 358.53896 18.41865 0.3023334 2.7493607 120 25 1871–1999 0.69 M-v 0 Bowell 35056 (36)
(48) 6.90 0.15 19990810 207.86153 260.42050 183.96238 6.54881 0.0735632 3.1082833 712 88 1857–1999 0.55 M-v 0 Goffin 34280 (48)
(63) 7.55 0.25 19990810 26.27635 294.98353 338.15452 5.78839 0.1246164 2.3954029 940 76 1861–1998 0.53 M-v 0 Goffin 35056 (63)
(66) 9.36 0.15 19990810 170.34844 43.98829 7.75898 3.04639 0.1721474 2.6465843 152 37 1902–1999 0.91 M-v 0 Bowell 35056 (66)

(119) 8.42 0.15 19990810 81.98125 169.63751 203.80969 5.77116 0.0812858 2.5805268 559 59 1872–1999 0.53 M-v 0 Goffin 31134 (119)
(145) 8.13 0.15 19990810 275.31736 44.28486 77.54025 12.61960 0.1441788 2.6756557 212 47 1875–1996 0.55 M-v 0 Goffin 22073 (145)
(183) 9.68 0.15 19990810 65.87439 263.62142 142.31618 26.42169 0.3480511 2.7935693 122 33 1878–1999 0.54 M-v 0 Goffin 33539 (183)
(215) 9.59 0.15 19990810 202.56702 316.59334 25.12141 1.69098 0.0342889 2.7671594 197 48 1880–1999 0.55 M-v 0 Goffin 20806 (215)
(234) 9.02 0.15 19990810 160.05787 191.65123 144.69777 15.34566 0.2435796 2.3860320 278 49 1883–1999 0.54 M-v 0 Goffin 33218 (234)
(239) 10.3 0.15 19990810 123.39737 208.13551 180.97237 6.16212 0.2290767 2.9736211 103 26 1884–1999 0.88 M-v 0 Bowell 29939 (239)
(251) 10.0 0.15 19990810 254.23199 288.64892 156.48984 10.52829 0.1072984 3.0898109 119 31 1885–1998 0.56 M-v 0 Goffin 34002 (251)
(285) 10.5 0.15 19990810 86.72857 15.61606 311.47114 17.62243 0.2094176 3.0805681 57 11 1938–1999 0.96 M-v 1 Sumzina 34821 (285)
(292) 9.5 0.15 19990810 310.12161 284.72297 43.73037 14.93286 0.0322945 2.5289513 78 23 1891–1998 0.99 M-v 1 Williams 34572 (292)
(320) 10.7 0.15 19990810 227.61802 149.68238 220.38776 9.36509 0.1092161 3.0157048 116 19 1916–1999 0.79 M-v 1 Bowell 30778 (320)
(325) 8.65 0.15 19990810 24.15072 67.62640 345.32449 8.54770 0.1700034 3.2003674 96 27 1909–1999 0.99 M-v 1 Sumzina 30778 (325)
(343) 11.56 0.15 19990810 185.75833 9.23381 38.80049 3.27563 0.2297764 2.4125052 92 16 1918–1999 0.70 M-v 0 Bowell 30779 (343)
(357) 8.72 0.15 19990810 140.12200 246.30258 138.22784 15.09837 0.0745716 3.1510755 142 32 1910–1999 0.97 M-v 1 Sumzina 30779 (357)
(374) 8.67 0.15 19990810 57.47713 24.51241 219.41261 9.00389 0.0805792 2.7780135 116 33 1905–1999 0.87 M-v 0 Bowell 31414 (374)
(376) 9.49 0.15 19990810 299.23959 315.84861 302.32854 5.42751 0.1722272 2.2885448 164 25 1917–1999 0.78 M-v 1 Sumzina 29132 (376)
(394) 9.66 0.15 19990810 340.69165 270.19850 67.41553 6.22515 0.2261396 2.7628117 123 29 1894–1999 0.84 M-v 0 Bowell 35057 (394)
(427) 9.8 0.15 19990810 339.57627 10.90978 297.87483 5.11692 0.1133144 2.9737134 104 28 1905–1998 0.99 M-v 1 Sumzina 34002 (427)
(436) 9.8 0.15 19990810 204.03395 34.01454 351.59803 18.47676 0.0583538 3.2060609 107 21 1898–1999 0.75 M-v 0 Bowell 34281 (436)
(446) 8.90 0.15 19990810 211.46508 278.72950 42.35396 10.61382 0.1262036 2.7878522 72 28 1902–1999 0.99 M-v 1 Sumzina 35057 (446)
(463) 11.82 0.15 19990810 229.68977 329.36916 36.67511 13.56210 0.2206660 2.3987765 83 13 1926–1999 0.87 M-v 2 Sumzina 32042 (463)
(540) 10.76 0.15 19990810 36.76724 337.31362 202.32915 5.57766 0.0904534 2.2189645 149 28 1904–1999 0.82 M-v 0 Bowell 34822 (540)
(567) 9.16 0.15 19990810 34.59276 136.93515 58.60572 9.27159 0.0971062 3.1315921 129 29 1907–1999 0.80 M-v 0 Bowell 30779 (567)
(653) 9.18 0.15 19990810 71.25770 52.89070 133.28792 11.28124 0.0477578 3.0128132 86 21 1920–1999 0.81 M-v 1 Bowell 26916 (653)
(661) 9.63 0.15 19990810 171.63483 171.70118 336.30078 9.25614 0.0408911 3.0131199 125 33 1908–1998 0.55 M-v 0 Goffin 32042 (661)
(689) 12.15 0.15 19990810 183.23938 188.11837 168.36474 5.73911 0.2294335 2.3163278 113 14 1955–1999 0.77 M-v 0 Bowell 26917 (689)
(716) 10.84 0.15 19990810 351.05175 54.46753 146.33503 8.49513 0.0871055 2.8130259 94 18 1961–1999 0.84 M-v 1 Bowell 32042 (716)
(717) 11.10 0.15 19990810 250.14726 23.69542 344.22291 1.64714 0.2484379 3.1591515 150 22 1950–1999 0.80 M-v 0 Bowell 28314 (717)
(787) 9.9 0.15 19990810 309.70095 124.41415 184.30582 14.83934 0.1281842 2.5392072 142 29 1915–1999 0.88 M-v 0 Bowell 32298 (787)
(815) 10.7 0.15 19990810 106.68911 57.77810 57.40174 13.87689 0.0755775 2.6591501 105 18 1916–1999 0.54 M-v 0 Goffin 26919 (815)
(850) 9.6 0.15 19990810 320.98418 131.17005 121.57306 15.50231 0.1306701 2.9981356 140 24 1917–1999 0.54 M-v 0 Goffin 26919 (850)
(867) 11.3 0.15 19990810 154.38115 72.56321 47.01839 5.98800 0.1328490 3.0616977 73 13 1917–1998 0.99 M-v 1 Williams 21967 (867)
(897) 10.37 0.15 19990810 22.46968 22.00551 258.11471 14.31896 0.0924752 2.5412140 98 20 1922–1999 0.76 M-v 0 Bowell 32043 (897)
(900) 11.74 0.15 19990810 309.18493 120.68247 182.72794 11.56023 0.1602519 2.4742729 97 16 1918–1999 0.77 M-v 1 Bowell 26920 (900)
(904) 9.9 0.15 19990810 167.62987 254.80548 198.36880 15.16409 0.0907813 2.9919860 99 21 1920–1999 0.89 M-v 1 Bowell 34573 (904)
(916) 11.2 0.15 19990810 5.97221 41.14788 329.97765 11.11651 0.2362825 2.3649429 101 13 1924–1998 0.61 M-v 1 Williams 26418 (916)
(918) 10.7 0.15 19990810 171.06132 14.32996 330.87275 12.09792 0.1884659 2.8655109 86 18 1919–1999 0.77 M-v 1 Bowell 35057 (918)
(935) 12.9 0.15 19990810 269.88353 58.07949 346.66068 4.02867 0.1462690 2.2183799 115 13 1920–1999 0.72 M-v 1 Bowell 30755 (935)
(946) 10.42 0.15 19990810 107.31804 40.46249 69.74949 1.43348 0.1392122 3.1220055 136 22 1921–1999 0.81 M-v 0 Bowell 32212 (946)
(964) 10.9 0.15 19990810 201.24466 11.53874 31.05078 9.04780 0.1133361 3.0539617 82 13 1937–1999 0.77 M-v 1 Bowell 21967 (964)
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(990) 11.5 0.15 19990810 256.15831 8.99273 354.25122 8.77099 0.2141802 2.6703430 126 20 1926–1999 0.74 M-v 0 Bowell 32739 (990)
(991) 11.12 0.15 19990810 342.18665 251.00065 63.82974 2.09131 0.1425115 3.1511516 131 22 1936–1998 0.93 M-v 1 Williams 22271 (991)
(999) 11.1 0.15 19990810 344.79765 128.26062 215.23228 9.77016 0.2149851 2.6126942 127 29 1923–1999 0.89 M-v 1 Williams 26921 (999)

(1012) 12.41 0.15 19990810 130.52193 24.47348 73.28457 4.03866 0.1336437 2.4808809 86 17 1907–1999 0.80 M-v 1 Bowell 26921 (1012)
(1017) 10.9 0.15 19990810 312.70700 67.36686 119.20445 7.94120 0.0770251 2.6052905 65 18 1928–1999 0.95 M-v 1 Sumzina 34281 (1017)
(1031) 9.56 0.15 19990810 141.68816 302.73462 219.28239 17.62248 0.0650981 3.0435628 57 14 1940–1998 0.96 M-v 1 Sumzina 30090 (1031)
(1050) 12.0 0.15 19990810 98.26692 65.81316 342.53706 12.52334 0.1752051 2.6257108 76 15 1908–1999 0.86 M-v 1 Sumzina 31947 (1050)
(1059) 10.7 0.15 19990810 96.70128 87.52792 200.70318 10.11474 0.1844548 2.6446486 51 19 1920–1998 0.98 M-v 1 Sumzina 31781 (1059)
(1060) 12.7 0.15 19990810 49.34147 84.41198 221.39989 5.91697 0.2018899 2.2384609 75 18 1925–1998 0.86 M-v 1 Sumzina 30780 (1060)
(1068) 11.2 0.15 19990810 23.27017 263.19845 319.35722 5.50403 0.0958168 2.9079702 97 22 1929–1999 0.87 M-v 0 Bowell 34003 (1068)
(1071) 10.1 0.15 19990810 110.92895 28.56474 52.74942 5.36990 0.1098611 2.8016835 110 26 1931–1999 0.83 M-v 0 Bowell 30287 (1071)
(1085) 9.4 0.15 19990810 341.90818 120.98694 140.20959 6.62989 0.0538761 3.1822225 122 29 1921–1999 0.88 M-v 0 Bowell 28611 (1085)
(1087) 9.73 0.15 19990810 205.46592 29.65517 30.68709 10.06929 0.0926600 3.0141952 71 22 1927–1998 1.07 M-v 1 Williams 22430 (1087)
(1112) 10.05 0.15 19990810 134.50919 83.52380 303.40795 9.00785 0.1013081 3.0222104 132 24 1928–1999 0.79 M-v 0 Bowell 34825 (1112)
(1116) 9.7 0.15 19990810 125.51774 83.39402 356.65653 16.52178 0.2280109 2.9256318 180 18 1929–1999 0.51 M-v 0 Bowell 26922 (1116)
(1166) 8.8 0.15 19990810 8.24318 189.05599 106.90514 18.85399 0.2041903 2.5379802 29 15 1938–1999 0.70 M-v 1 Bowell 26923 (1166)
(1189) 10.0 0.15 19990810 245.64866 97.04170 275.53710 9.87150 0.1113468 2.9325561 84 23 1945–1999 0.76 M-v 1 Bowell 30893 (1189)
(1203) 11.2 0.15 19990810 290.29662 176.08585 225.00511 5.96982 0.2507649 2.8821325 74 13 1926–1999 0.88 M-v 1 Williams 34573 (1203)
(1204) 12.2 0.15 19990810 0.21712 313.30541 7.80535 1.88282 0.2934969 2.2632367 101 21 1931–1999 0.79 M-v 0 Bowell 32043 (1204)
(1210) 9.91 0.15 19990810 6.76008 161.06924 107.06300 11.25855 0.0564778 3.0104374 54 15 1904–1999 0.88 M-v 1 Williams 34003 (1210)
(1229) 11.1 0.15 19990810 251.56961 158.97961 199.46142 0.99808 0.1515853 3.2360435 142 16 1931–1999 0.73 M-v 0 Bowell 30780 (1229)
(1239) 12.5 0.15 19990810 214.10715 35.13178 73.23565 1.66730 0.2310876 2.6613844 100 19 1932–1999 0.78 M-v 0 Bowell 32739 (1239)
(1302) 10.6 0.15 19990810 146.97454 356.21801 90.25791 2.59714 0.1702853 3.1189056 151 23 1930–1999 0.83 M-v 0 Bowell 23512 (1302)
(1313) 11.8 0.15 19990810 43.98374 98.44797 298.72281 12.53806 0.2069583 2.6560785 94 13 1933–1999 0.85 M-v 1 Sumzina 27931 (1313)
(1336) 10.66 0.15 19990810 209.17346 216.87974 97.64210 3.19558 0.0627986 2.8505983 150 29 1934–1999 0.80 M-v 0 Bowell 35058 (1336)
(1342) 11.35 0.15 19990810 203.78692 229.23415 313.14577 20.92236 0.2015563 2.2906455 35 12 1935–1999 0.92 M-v 2 Williams 28582 (1342)
(1348) 11.4 0.15 19990810 136.30136 17.47725 87.92297 6.59423 0.1390194 2.7915010 84 18 1908–1999 0.76 M-v 0 Bowell 32044 (1348)
(1360) 11.0 0.15 19990810 24.09894 287.03535 331.79244 22.77871 0.2169508 2.6328643 34 13 1935–1998 1.07 M-v 1 Williams 35058 (1360)
(1367) 13.0 0.15 19990810 60.48572 347.48803 271.05359 22.45889 0.1297101 2.3443801 34 11 1934–1999 0.82 M-v 1 Williams 33740 (1367)
(1372) 12.2 0.15 19990810 271.42560 87.81631 327.77685 16.43274 0.1493262 2.7657375 52 16 1928–1999 0.99 M-v 1 Williams 33541 (1372)
(1374) 13.5 0.15 19990810 337.14691 60.58229 302.84617 5.30344 0.2780166 2.2503688 77 13 1935–1999 0.84 M-v 0 Bowell 33541 (1374)
(1490) 12.0 0.15 19990810 116.66834 90.06315 254.53178 10.03310 0.1546024 2.3519121 102 20 1936–1999 0.97 M-v 1 Sumzina 21970 (1490)
(1492) 12.8 0.15 19990810 32.47861 80.95316 137.94566 6.05390 0.1169182 2.1729038 131 15 1938–1999 0.75 M-v 0 Bowell 33541 (1492)
(1499) 11.2 0.15 19990810 30.54445 74.34172 239.93890 12.19620 0.1831766 2.6719813 64 15 1942–1998 0.97 M-v 1 Sumzina 20500 (1499)
(1502) 11.6 0.15 19990810 119.12687 272.88166 204.80228 4.07892 0.0891374 2.7321180 145 23 1906–1999 0.78 M-v 1 Bowell 32658 (1502)
(1506) 11.7 0.15 19990810 201.25188 45.53153 234.80235 12.53820 0.2615702 2.5711712 52 12 1939–1999 0.88 M-v 1 Sumzina 31136 (1506)
(1512) 9.62 0.15 19990810 223.19368 240.43722 10.35332 6.49795 0.1508394 3.9447334 116 21 1939–1999 0.97 M-v 1 Sumzina 32300 (1512)
(1513) 13.33 0.15 19990810 121.64153 26.62897 136.33247 3.97497 0.0991484 2.1922050 59 14 1950–1998 0.88 M-v 2 Sumzina 32300 (1513)
(1514) 12.6 0.15 19990810 262.62964 178.89927 146.00455 4.53056 0.1991187 2.2409320 92 18 1906–1999 0.85 M-v 1 Sumzina 33541 (1514)
(1537) 11.9 0.15 19990810 359.70579 148.50915 230.29820 3.86181 0.3054157 3.0446608 52 12 1903–1998 0.98 M-v 1 Sumzina 30894 (1537)
(1542) 10.3 0.15 19990810 210.89327 160.52578 212.48244 2.74607 0.1059747 3.0997046 140 25 1898–1999 0.84 M-v 0 Bowell 35058 (1542)
(1547) 10.75 0.15 19990810 173.15470 154.10758 291.50663 11.74428 0.2564609 2.6427090 57 19 1932–1998 0.90 M-v 1 Sumzina 34574 (1547)
(1551) 12.2 0.15 19990810 32.17590 233.70615 107.42543 3.76286 0.0671431 2.3955892 92 23 1930–1998 1.01 M-v 1 Williams 32300 (1551)
(1553) 11.7 0.15 19990810 0.85518 23.06382 111.09647 3.23367 0.0988418 2.9058388 103 22 1940–1999 0.99 M-v 1 Sumzina 32740 (1553)
(1554) 11.9 0.15 19990810 327.50766 131.78208 217.40205 12.16467 0.2002816 2.6191994 111 19 1932–1999 0.95 M-v 1 Williams 35058 (1554)
(1561) 11.6 0.15 19990810 21.35973 31.57105 232.14468 4.36696 0.1358720 3.1841206 127 19 1941–1999 0.85 M-v 1 Sumzina 34283 (1561)
(1570) 12.4 0.15 19990810 181.98121 227.35838 190.38770 1.65711 0.0568857 2.8440886 161 19 1948–1999 0.78 M-v 0 Bowell 33542 (1570)
(1572) 10.0 0.15 19990810 26.86888 355.68039 6.23663 13.30132 0.2113716 3.1045988 136 20 1949–1996 0.99 M-v 1 Sumzina 34283 (1572)
(1594) 12.2 0.15 19990810 296.34072 221.73864 69.60175 8.95012 0.1945066 2.2695191 119 19 1931–1999 0.76 M-v 1 Sumzina 35059 (1594)
(1595) 12.02 0.15 19990810 5.49415 188.47732 112.35827 4.15716 0.1089480 2.6444584 73 21 1930–1999 0.99 M-v 1 Sumzina 35059 (1595)
(1602) 12.49 0.15 19990810 283.05259 73.29520 75.22686 4.16469 0.1034224 2.2448627 71 21 1943–1998 0.94 M-v 1 Sumzina 33542 (1602)
(1614) 10.7 0.15 19990810 93.13458 345.58638 162.71229 14.07686 0.0755733 2.9954347 113 25 1928–1999 0.79 M-v 0 Bowell 35059 (1614)
(1616) 11.5 0.15 19990810 101.45748 22.82186 48.52039 8.48862 0.0157325 2.9110062 119 20 1950–1999 0.98 M-v 1 Sumzina 34575 (1616)
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(1626) 10.5 0.15 19990810 21.07949 148.66591 279.65198 25.31390 0.2755302 2.3625715 87 12 1927–1998 0.92 M-v 2 Sumzina 34283 (1626)
(1632) 11.3 0.15 19990810 6.25400 126.59548 200.21476 5.71845 0.1341789 2.6560407 97 19 1917–1998 1.00 M-v 1 Sumzina 32300 (1632)
(1635) 11.1 0.15 19990810 88.97490 134.51604 184.66466 1.81516 0.0613190 2.8537351 191 24 1924–1998 1.01 M-v 1 Sumzina 35059 (1635)
(1638) 11.5 0.15 19990810 2.10995 84.48550 201.39643 0.28567 0.1875531 2.7485288 108 23 1935–1998 0.92 M-v 1 Sumzina 32044 (1638)
(1643) 12.8 0.15 19990810 52.34147 88.68270 288.56082 3.52391 0.2010060 2.4884155 85 15 1933–1998 0.99 M-v 1 Sumzina 35059 (1643)
(1644) 11.82 0.15 19990810 214.89298 197.33651 271.07091 7.00544 0.1544102 2.5480211 84 22 1906–1999 0.95 M-v 1 Sumzina 35059 (1644)
(1652) 13.2 0.15 19990810 269.99193 12.50491 251.97488 3.19538 0.1500983 2.2511787 97 17 1933–1999 0.99 M-v 1 Sumzina 35059 (1652)
(1660) 11.9 0.15 19990810 227.10087 276.58579 213.12741 20.55208 0.3042850 2.3929489 72 14 1931–1998 0.99 M-v 1 Sumzina 34828 (1660)
(1663) 12.2 0.15 19990810 252.76577 274.82927 83.37125 5.36204 0.1796466 2.2399688 99 16 1936–1999 0.97 M-v 1 Sumzina 30894 (1663)
(1671) 12.0 0.15 19990810 175.33659 249.69623 177.61736 3.95826 0.2592892 2.5868597 156 17 1930–1999 0.77 M-v 0 Bowell 33542 (1671)
(1683) 11.6 0.15 19990810 333.87676 345.82778 327.01689 12.46630 0.1755852 2.7358031 63 17 1936–1998 0.98 M-v 1 Sumzina 32300 (1683)
(1686) 10.9 0.15 19990810 177.62131 296.23051 6.71851 0.62621 0.1674694 3.1551931 131 22 1935–1999 0.99 M-v 1 Sumzina 35059 (1686)
(1691) 10.95 0.15 19990810 169.13745 231.56886 174.63682 1.06525 0.1624322 3.1753892 125 27 1945–1999 0.88 M-v 1 Bowell 33221 (1691)
(1700) 12.47 0.15 19990810 67.96365 14.96736 357.12257 4.51432 0.2246277 2.3604507 111 16 1940–1999 0.93 M-v 1 Sumzina 32044 (1700)
(1705) 12.8 0.15 19990810 230.04710 156.09036 188.81196 7.70374 0.2453314 2.2998000 106 15 1941–1999 0.95 M-v 1 Sumzina 32511 (1705)
(1706) 12.8 0.15 19990810 58.52820 338.39270 280.05572 1.87277 0.1140957 2.1253883 68 18 1931–1998 0.98 M-v 1 Sumzina 29656 (1706)
(1710) 13.3 0.15 19990810 166.47552 335.52940 356.87565 8.46142 0.2672533 2.3217860 28 10 1955–1999 0.99 M-v 2 Sumzina 34488 (1710)
(1713) 13.3 0.15 19990810 161.60234 255.92189 61.30727 3.75000 0.1846814 2.2277294 118 14 1951–1999 0.99 M-v 1 Sumzina 34284 (1713)
(1714) 11.9 0.15 19990810 268.32260 321.48735 301.07723 7.99051 0.1565598 2.5665355 65 12 1949–1999 0.85 M-v 1 Sumzina 31783 (1714)
(1729) 12.5 0.15 19990810 357.70303 261.61438 9.28077 2.44667 0.1002208 2.2295226 142 17 1942–1999 0.80 M-v 1 Bowell 22825 (1729)
(1734) 11.7 0.15 19990810 119.97910 185.36938 182.34794 8.34036 0.2305282 2.7776562 92 15 1937–1999 0.93 M-v 1 Sumzina 25079 (1734)
(1736) 12.2 0.15 19990810 176.85093 248.73794 159.94075 4.54879 0.1689148 2.2291004 116 15 1957–1999 0.76 M-v 0 Bowell 29656 (1736)
(1739) 12.9 0.15 19990810 274.27771 81.44732 203.55892 3.40552 0.1237905 2.2613258 69 13 1929–1999 0.86 M-v 1 Bowell 32741 (1739)
(1748) 10.65 0.15 19990810 109.18746 199.77472 126.03556 3.29714 0.2267295 3.9267148 121 22 1922–1999 0.90 M-v 0 Sumzina 32300 (1748)
(1772) 12.2 0.15 19990810 272.64298 92.33456 88.47580 5.74391 0.1033766 2.5272442 101 17 1940–1999 0.95 M-v 2 Sumzina 35059 (1772)
(1785) 13.2 0.15 19990810 157.37003 245.80753 283.57582 3.77450 0.0691660 2.2357262 83 15 1941–1998 0.99 M-v 1 Sumzina 32511 (1785)
(1789) 13.0 0.15 19990810 20.38130 214.83521 102.15234 1.97604 0.1879943 2.2137083 83 19 1943–1998 0.95 M-v 1 Sumzina 34575 (1789)
(1791) 11.8 0.15 19990810 61.10887 73.19956 199.34567 5.36962 0.1406178 2.7478900 102 18 1931–1998 0.98 M-v 1 Sumzina 34284 (1791)
(1793) 12.6 0.15 19990810 160.72097 322.55770 226.26626 1.50504 0.0974143 2.2242765 148 22 1933–1998 0.99 M-v 1 Sumzina 35059 (1793)
(1809) 12.1 0.15 19990810 304.14804 231.85762 99.65668 3.25958 0.0968960 2.9278285 118 14 1955–1999 0.97 M-v 1 Sumzina 34575 (1809)
(1819) 10.2 0.15 19990810 62.27140 166.38933 122.58283 23.77733 0.2178244 3.1546408 77 13 1948–1998 0.96 M-v 1 Sumzina 35059 (1819)
(1823) 12.9 0.15 19990810 239.24936 296.21555 310.31159 2.89284 0.1359688 2.2252198 85 13 1950–1999 0.95 M-v 1 Sumzina 34575 (1823)
(1835) 11.5 0.15 19990810 334.95193 79.35145 297.20568 0.98795 0.0909304 2.8328206 97 17 1958–1998 1.00 M-v 1 Sumzina 34284 (1835)
(1837) 12.9 0.15 19990810 268.45659 314.69896 281.18541 3.84456 0.0866812 2.2053117 109 16 1962–1999 0.90 M-v 1 Sumzina 33542 (1837)
(1838) 10.6 0.15 19990810 216.28529 76.86839 44.48437 22.04264 0.0260676 3.2092780 49 13 1954–1997 0.91 M-v 1 Sumzina 34829 (1838)
(1841) 10.8 0.15 19990810 7.47752 120.35221 45.63518 2.63196 0.0892589 3.4311842 140 21 1936–1999 0.82 M-v 1 Bowell 33334 (1841)
(1844) 11.0 0.15 19990810 265.06186 77.20316 99.60135 11.77677 0.0453408 3.0154579 57 15 1953–1998 1.00 M-v 1 Sumzina 31950 (1844)
(1845) 11.3 0.15 19990810 17.83586 326.51729 142.84893 10.71848 0.0506438 2.9694500 52 16 1931–1999 0.99 M-v 1 Sumzina 35059 (1845)
(1848) 10.9 0.15 19990810 247.74744 310.00466 332.35405 1.44680 0.0453205 2.8710615 125 21 1933–1999 0.79 M-v 1 Bowell 33741 (1848)
(1853) 10.5 0.15 19990810 327.02095 96.53442 299.13885 15.77001 0.0557513 3.0644616 50 12 1950–1998 0.99 M-v 1 Sumzina 32219 (1853)
(1855) 12.5 0.15 19990810 157.26190 348.44344 191.22561 3.07383 0.0842271 2.2474214 144 17 1961–1998 0.94 M-v 1 Sumzina 32301 (1855)
(1869) 11.0 0.15 19990810 65.58378 323.05812 44.23973 3.96432 0.0644230 5.3004690 62 9 1960–1999 0.82 M-v 1 Sumzina 33741 (1869)
(1871) 11.0 0.15 19990810 352.36224 163.78202 145.77790 8.57234 0.0343752 5.3078018 40 9 1971–1995 0.98 M-v 1 Sumzina 30686 (1871)
(1876) 15.3 0.15 19990810 202.87845 243.15319 304.59798 23.11223 0.0476594 1.9645865 24 6 1970–1992 0.91 M-v 2 Sumzina 33741 (1876)
(1878) 11.5 0.15 19990810 120.18748 292.70944 188.15023 1.77197 0.0139029 2.8456256 87 14 1933–1999 0.81 M-v 1 Bowell 35059 (1878)
(1891) 12.0 0.15 19990810 279.46664 9.00823 322.10594 11.50619 0.0684646 2.7064627 77 15 1931–1999 0.93 M-v 1 Sumzina 34005 (1891)
(1911) 10.11 0.15 19990810 36.50374 183.62530 285.58578 1.64994 0.1666775 3.9829214 112 17 1928–1999 0.75 M-v 1 Bowell 33543 (1911)
(1914) 12.4 0.15 19990810 220.98308 158.34249 120.79396 5.67992 0.1495404 2.4044558 71 17 1930–1999 0.95 M-v 1 Sumzina 33741 (1914)
(1933) 12.9 0.15 19990810 313.14457 214.17044 165.05694 6.88361 0.1232455 2.3525145 78 10 1956–1998 0.98 M-v 1 Sumzina 33741 (1933)
(1938) 13.0 0.15 19990810 184.00454 64.59294 171.88365 3.33180 0.1600739 2.2363513 149 21 1934–1998 0.89 M-v 1 Sumzina 33676 (1938)
(1949) 13.4 0.15 19990810 16.71259 65.89069 265.48650 4.65211 0.2309480 2.3832963 56 13 1936–1998 0.88 M-v 1 Sumzina 30686 (1949)
(1969) 11.6 0.15 19990810 262.23993 348.69809 209.34603 3.33457 0.1535728 3.0900379 101 13 1930–1998 0.76 M-v 1 Sumzina 33334 (1969)
(1978) 13.0 0.15 19990810 190.90901 268.23069 54.50648 4.34709 0.2139249 2.1941610 79 17 1952–1999 0.99 M-v 1 Sumzina 34005 (1978)
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(1979) 13.5 0.15 19990810 179.43167 220.74765 202.80718 6.05049 0.0995420 2.3742614 70 10 1960–1999 0.82 M-v 1 Bowell 34176 (1979)
(1987) 11.4 0.15 19990810 269.09417 38.12321 314.46041 23.65503 0.2274466 2.3824270 41 8 1952–1998 0.73 M-v 2 Williams 35060 (1987)
(1991) 12.9 0.15 19990810 150.01829 345.11965 328.66516 5.91756 0.2077036 2.2480391 71 11 1954–1999 0.97 M-v 2 Sumzina 32045 (1991)
(1997) 13.4 0.15 19990810 332.77567 0.49947 353.37929 6.07219 0.2064258 2.2091360 63 11 1950–1999 0.66 M-v 1 Bowell 30272 (1997)
(2002) 12.1 0.15 19990810 72.21711 50.87526 178.88415 8.51542 0.0685874 2.4166833 92 16 1942–1999 0.78 M-v 1 Bowell 25328 (2002)
(2007) 11.8 0.15 19990810 81.60485 183.94588 17.25933 3.05540 0.1170051 2.3828920 61 15 1951–1999 0.83 M-v 1 Bowell 33223 (2007)
(2013) 12.6 0.15 19990810 54.05390 237.64060 96.73569 7.51199 0.2260348 2.2899350 56 14 1942–1998 0.98 M-v 1 Sumzina 34489 (2013)
(2021) 13.3 0.15 19990810 324.77095 164.15140 155.17545 5.48664 0.2189499 2.3096850 98 14 1936–1999 0.73 M-v 0 Bowell 34284 (2021)
(2039) 12.8 0.15 19990810 184.59523 43.92131 96.06255 2.52506 0.1445543 3.1643701 75 11 1974–1999 0.91 M-v 1 Williams 32045 (2039)
(2040) 11.1 0.15 19990810 273.68318 84.87262 39.87484 14.65795 0.1886452 3.1240686 47 10 1972–1993 0.99 M-v 1 Sumzina 34284 (2040)
(2048) 13.50 0.15 19990810 234.84839 105.33514 157.75567 23.74701 0.0428251 1.9534531 42 8 1973–1997 0.99 M-v 2 Williams 26560 (2048)
(2051) 11.9 0.15 19990810 274.21878 175.04807 215.63764 1.34785 0.0774383 2.8398103 146 15 1933–1998 0.91 M-v 1 Sumzina 28316 (2051)
(2054) 12.0 0.15 19990810 117.24395 186.47552 293.63534 3.78929 0.1026129 2.9633171 91 12 1954–1999 0.74 M-v 1 Bowell 33543 (2054)
(2080) 13.1 0.15 19990810 182.47236 51.67994 23.99552 3.85397 0.0609761 2.1766817 109 12 1955–1999 0.84 M-v 1 Bowell 34285 (2080)
(2082) 13.3 0.15 19990810 34.59246 143.40116 90.46960 3.06912 0.1638629 2.9210802 69 9 1960–1999 0.76 M-v 1 Williams 31784 (2082)
(2106) 11.7 0.15 19990810 44.27038 247.69377 152.20620 8.03721 0.0959812 2.7025599 90 13 1936–1999 0.88 M-v 1 Sumzina 35060 (2106)
(2117) 11.7 0.15 19990810 39.73976 266.21515 59.70613 2.93712 0.0696559 2.8731214 105 10 1949–1998 0.82 M-v 1 Sumzina 32046 (2117)
(2130) 13.5 0.15 19990810 155.26162 326.58890 350.27904 5.61629 0.1888196 2.2522278 68 8 1974–1999 0.92 M-v 1 Sumzina 31715 (2130)
(2149) 11.7 0.15 19990810 95.04496 229.91300 62.71338 7.71432 0.1056584 2.5515209 30 13 1954–1995 1.04 M-v 1 Sumzina 32512 (2149)
(2161) 12.4 0.15 19990810 325.34027 249.39923 126.67633 7.29707 0.1624100 2.7471686 61 12 1931–1998 0.85 M-v 1 Sumzina 32301 (2161)
(2164) 11.8 0.15 19990810 320.64616 187.88643 115.98184 2.61896 0.1305249 3.1839051 83 11 1955–1999 0.80 M-v 1 Bowell 32046 (2164)
(2165) 11.0 0.15 19990810 205.54977 25.09475 19.48674 0.94639 0.1669869 3.1360174 182 16 1956–1999 0.69 M-v 0 Bowell 33335 (2165)
(2171) 13.6 0.15 19990810 279.34576 179.61108 102.22536 7.51423 0.1662369 2.2557706 60 11 1949–1999 0.83 M-v 1 Sumzina 31273 (2171)
(2203) 11.5 0.15 19990810 225.02698 328.14041 50.62975 1.64967 0.1763114 3.1163229 190 14 1935–1999 0.87 M-v 0 Bowell 35060 (2203)
(2223) 9.41 0.15 19990810 58.00837 55.28275 221.06866 16.00511 0.0159599 5.1812037 56 14 1977–1999 0.90 M-v 0 Williams 33478 (2223)
(2229) 13.1 0.15 19990810 9.83634 31.59384 272.39055 12.71659 0.2619078 2.6952889 55 7 1977–1999 0.64 M-v 1 Williams 25649 (2229)
(2232) 12.0 0.15 19990810 343.64112 90.33144 218.80034 3.69480 0.1406805 2.6670424 68 11 1955–1998 0.93 M-v 1 Sumzina 33742 (2232)
(2244) 11.9 0.15 19990810 321.80678 296.82193 106.79824 7.81490 0.1829594 2.8105842 49 9 1952–1998 0.97 M-v 1 Sumzina 34285 (2244)
(2255) 11.3 0.15 19990810 355.53269 348.26835 41.35571 14.20619 0.1590401 3.0983480 44 8 1973–1998 0.96 M-v 2 Sumzina 23859 (2255)
(2275) 13.2 0.15 19990810 220.16710 153.78699 197.39121 6.38973 0.1694362 2.2967336 70 17 1931–1999 1.00 M-v 2 Sumzina 34576 (2275)
(2291) 10.8 0.15 19990810 75.44305 300.38689 169.67695 24.47491 0.0604854 3.0458321 101 14 1909–1999 0.97 M-v 1 Sumzina 33544 (2291)
(2298) 12.9 0.15 19990810 182.09005 146.99004 198.78175 5.15795 0.1711566 2.4067154 61 10 1915–1999 0.95 M-v 1 Sumzina 33544 (2298)
(2299) 13.3 0.15 19990810 343.79152 166.24013 174.49425 5.25151 0.2940933 2.5870341 104 14 1941–1999 0.77 M-v 1 Williams 33929 (2299)
(2319) 12.2 0.15 19990810 287.40302 269.85775 112.80170 2.96855 0.0919828 2.9043367 90 14 1906–1999 0.79 M-v 1 Williams 32302 (2319)
(2320) 10.5 0.15 19990810 195.45042 255.09335 118.79039 11.53981 0.1241383 3.1713761 103 16 1942–1999 0.75 M-v 1 Bowell 33544 (2320)
(2338) 11.9 0.15 19990810 253.56465 200.55424 112.83569 3.20435 0.0603035 2.8340282 96 14 1953–1999 0.88 M-v 1 Sumzina 34006 (2338)
(2347) 11.3 0.15 19990810 183.69537 108.21124 290.87315 13.09027 0.2042390 3.0992503 59 10 1936–1999 0.98 M-v 1 Sumzina 29611 (2347)
(2351) 12.8 0.15 19990810 226.85888 61.18512 333.23958 3.73800 0.1869655 2.5294253 80 12 1964–1999 0.84 M-v 1 Bowell 35061 (2351)
(2357) 8.94 0.15 19990810 74.11194 73.30442 179.38960 2.66883 0.0448213 5.1882317 148 19 1929–1998 1.03 M-v 0 Sumzina 34576 (2357)
(2408) 12.5 0.15 19990810 12.08835 101.89188 164.92493 17.66817 0.2438570 2.6358614 67 9 1943–1999 0.86 M-v 1 Williams 35061 (2408)
(2416) 11.4 0.15 19990810 17.39461 95.66082 148.92724 10.49680 0.0449443 3.0125569 100 14 1931–1999 0.87 M-v 1 Bowell 30895 (2416)
(2435) 14.9 0.15 19990810 329.83845 183.51943 162.71388 3.96357 0.2050113 2.2030399 75 9 1960–1999 0.63 M-v 1 Williams 34006 (2435)
(2452) 11.9 0.15 19990810 93.91622 193.28176 3.41123 11.81551 0.1253233 3.1512800 44 7 1953–1998 0.96 M-v 1 Williams 30091 (2452)
(2465) 12.0 0.15 19990810 4.59055 4.29186 294.38035 3.85247 0.0732197 2.7522468 90 12 1949–1999 0.81 M-v 1 Williams 35061 (2465)
(2470) 12.0 0.15 19990810 104.15107 76.42981 79.69945 3.11271 0.0130420 2.8873089 111 11 1971–1999 0.79 M-v 1 Bowell 33930 (2470)
(2510) 12.60 0.15 19990810 350.47421 209.43424 103.06935 5.26670 0.1958737 2.2530578 61 11 1942–1999 0.80 M-v 1 Williams 34286 (2510)
(2564) 13.3 0.15 19990810 114.12591 295.52603 153.61246 1.96062 0.1086371 2.2375535 122 13 1949–1999 0.63 M-v 0 Bowell 20820 (2564)
(2593) 14.3 0.15 19990810 171.99443 76.48243 63.11987 0.21612 0.0797399 2.1692602 68 10 1976–1999 0.76 M-v 1 Williams 35062 (2593)
(2635) 12.9 0.15 19990810 69.27193 270.36301 277.21040 4.16728 0.0791177 2.2314149 89 15 1942–1999 0.81 M-v 1 Bowell 32513 (2635)
(2636) 11.0 0.15 19990810 51.25928 147.47440 99.01532 10.46478 0.0737703 3.0036782 64 10 1956–1999 0.77 M-v 1 Williams 31583 (2636)
(2646) 11.6 0.15 19990810 246.25182 41.37646 352.71585 9.66678 0.0948133 3.0129543 79 13 1943–1998 0.88 M-v 1 Williams 32302 (2646)
(2661) 11.3 0.15 19990810 198.02224 119.39965 321.45196 9.93757 0.0956202 3.0241023 62 9 1950–1998 0.92 M-v 1 Williams 32047 (2661)
(2754) 13.5 0.15 19990810 304.44789 90.78472 275.44876 5.71028 0.2323365 2.2276972 58 10 1951–1999 0.85 M-v 1 Williams 34287 (2754)
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(2759) 9.8 0.15 19990810 269.86609 6.10575 171.23526 21.96841 0.0659938 5.1657784 58 9 1955–1999 0.85 M-v 1 Williams 34578 (2759)
(2765) 11.8 0.15 19990810 138.31062 138.45035 348.41545 14.02467 0.0566807 3.1463635 78 9 1977–1998 0.74 M-v 1 Williams 34836 (2765)
(2769) 12.1 0.15 19990810 110.78476 50.08085 102.43426 2.52291 0.1324252 3.1359583 71 11 1953–1999 0.88 M-v 1 Williams 34007 (2769)
(2772) 13.4 0.15 19990810 226.19876 311.33425 130.76064 9.79382 0.2046303 2.3136512 45 10 1954–1999 0.82 M-v 1 Williams 32743 (2772)
(2782) 13.6 0.15 19990810 336.25249 310.76666 10.93697 3.77869 0.2186496 2.6816076 39 7 1960–1999 0.77 M-v 1 Williams 34287 (2782)
(2895) 9.3 0.15 19990810 282.70724 273.76507 134.01075 27.22428 0.0502627 5.2252733 34 9 1977–1999 0.85 M-v 1 Bowell 35062 (2895)
(2909) 10.9 0.15 19990810 270.71600 287.44304 85.62692 11.45256 0.1136010 3.0206167 64 10 1948–1999 0.81 M-v 1 Williams 31785 (2909)
(2910) 13.8 0.15 19990810 291.46798 326.19449 44.37667 2.94433 0.1559415 2.2021495 40 9 1979–1999 0.83 M-v 1 Williams 26758 (2910)
(2917) 12.0 0.15 19990810 335.56577 38.74197 349.06640 12.82476 0.1132590 2.7957002 41 8 1971–1999 0.80 M-v 1 Williams 32303 (2917)
(2925) 14.0 0.15 19990810 173.56109 277.88042 217.47561 2.21652 0.1927930 2.3845823 100 11 1950–1999 0.74 M-v 1 Bowell 32048 (2925)
(2928) 11.3 0.15 19990810 260.83038 149.86490 311.03179 9.53591 0.0684255 3.0079598 116 13 1968–1999 0.82 M-v 1 Williams 29659 (2928)
(2957) 10.2 0.15 19990810 337.51796 60.06961 249.89922 8.71301 0.0838533 3.0221405 56 14 1934–1999 0.83 M-v 1 Williams 33070 (2957)
(2971) 13.5 0.15 19990810 205.29065 352.79829 76.27490 6.99550 0.1171521 2.2461139 61 10 1963–1999 0.92 M-v 1 Williams 32048 (2971)
(2981) 12.0 0.15 19990810 22.16241 90.22682 187.53550 0.84916 0.1630406 3.1524775 139 12 1954–1999 0.75 M-v 0 Williams 34578 (2981)
(2989) 13.2 0.15 19990810 335.06165 247.22029 75.91126 3.62995 0.1732881 2.2382237 83 11 1952–1999 0.89 M-v 1 Williams 25639 (2989)
(3020) 12.2 0.15 19990810 313.31664 195.17348 142.11679 6.26198 0.0589348 2.7609060 57 9 1931–1999 1.04 M-v 1 Williams 19516 (3020)
(3075) 13.9 0.15 19990810 335.21397 10.58768 334.72635 9.97866 0.1310270 2.2732578 113 7 1981–1999 0.72 M-v 1 Williams 34287 (3075)
(3112) 12.9 0.15 19990810 2.42082 246.35487 69.35613 3.95408 0.1966368 2.3781866 69 12 1951–1999 0.82 M-v 1 Williams 34578 (3112)
(3114) 13.5 0.15 19990810 346.96521 107.35388 176.95611 2.23069 0.1962346 2.4205378 99 9 1977–1999 0.76 M-v 1 Bowell 31006 (3114)
(3117) 12.3 0.15 19990810 348.38191 222.64559 93.47789 3.24134 0.0550796 2.8456100 113 16 1955–1999 0.77 M-v 1 Williams 35063 (3117)
(3148) 11.8 0.15 19990810 205.94877 44.71120 1.24298 0.73676 0.1849221 3.1096729 117 15 1964–1999 0.72 M-v 1 Bowell 30471 (3148)
(3154) 12.6 0.15 19990810 234.61256 308.43855 102.71392 2.47486 0.1704186 3.0992809 52 8 1975–1998 0.70 M-v 1 Williams 34578 (3154)
(3182) 12.2 0.15 19990810 176.30475 161.90041 248.63470 12.57945 0.1429951 2.6142616 62 7 1946–1999 0.91 M-v 2 Williams 33744 (3182)
(3208) 12.0 0.15 19990810 170.16208 23.39216 137.13741 2.33460 0.1171864 3.1118185 53 11 1931–1999 0.85 M-v 1 Williams 33933 (3208)
(3230) 12.2 0.15 19990810 288.83749 239.40753 75.96785 15.59802 0.3187240 3.1440550 28 5 1972–1999 0.85 M-v 2 Williams 32744 (3230)
(3233) 12.9 0.15 19990810 173.82030 65.32274 347.87400 3.60696 0.1030871 2.2268355 99 12 1942–1999 0.76 M-v 1 Bowell 30471 (3233)
(3253) 13.4 0.15 19990810 349.67732 233.98743 60.27898 7.42619 0.1969193 2.2482242 75 10 1949–1999 0.86 M-v 2 Williams 33547 (3253)
(3266) 13.5 0.15 19990810 318.88996 255.92354 110.74657 26.37597 0.1101710 1.9082000 70 9 1978–1999 0.91 M-v 2 Williams 25215 (3266)
(3304) 13.2 0.15 19990810 302.21149 59.54623 320.63322 2.20474 0.2818623 3.0480567 47 9 1978–1999 0.75 M-v 1 Williams 33745 (3304)
(3311) 12.1 0.15 19990810 158.75571 9.50460 157.47944 0.92500 0.0406826 2.7877285 86 15 1954–1999 0.85 M-v 1 Bowell 32048 (3311)
(3334) 11.8 0.15 19990810 51.03835 190.31371 86.71473 3.26143 0.0234519 2.8486336 76 16 1942–1998 0.87 M-v 1 Williams 33745 (3334)
(3467) 13.0 0.15 19990810 202.99136 349.40443 105.50732 4.10888 0.1487569 2.4090309 51 9 1929–1999 0.91 M-v 1 Williams 35064 (3467)
(3474) 13.0 0.15 19990810 359.06742 105.96875 169.79255 5.97119 0.2077898 2.5552825 88 10 1962–1999 0.82 M-v 1 Williams 34499 (3474)
(3491) 12.4 0.15 19990810 28.92585 246.11962 161.63603 4.00925 0.0948662 2.7926515 86 7 1974–1998 0.76 M-v 2 Williams 32305 (3491)
(3521) 14.4 0.15 19990810 201.00909 34.77674 59.00828 3.87122 0.0678971 2.2612603 83 6 1982–1999 0.70 M-v 1 Williams 27914 (3521)
(3524) 13.3 0.15 19990810 150.03406 330.20685 180.36416 13.06117 0.1282490 2.6138295 87 7 1981–1999 0.77 M-v 2 Williams 33232 (3524)
(3562) 13.1 0.15 19990810 97.25820 60.90297 93.03473 5.72197 0.1563026 2.3380853 74 9 1952–1999 0.68 M-v 1 Williams 32305 (3562)
(3566) 12.8 0.15 19990810 138.55840 194.45180 289.58588 2.27050 0.1271041 2.3602507 70 11 1951–1999 0.88 M-v 1 Williams 32049 (3566)
(3607) 14.6 0.15 19990810 263.45599 126.36313 1.99114 2.84247 0.0687344 2.2475119 22 6 1950–1994 0.89 M-v 2 Williams 35064 (3607)
(3632) 12.6 0.15 19990810 308.59557 237.25648 201.71180 6.45864 0.3098158 2.7680581 45 9 1976–1999 0.92 M-v 1 Williams 34289 (3632)
(3639) 13.7 0.15 19990810 237.65930 182.90214 222.72908 2.19729 0.0993469 2.4008057 84 12 1957–1999 0.89 M-v 1 Williams 34187 (3639)
(3702) 11.6 0.15 19990810 254.44805 254.89548 120.06127 15.63329 0.2366317 2.6207288 54 10 1951–1999 0.67 M-v 1 Bowell 32515 (3702)
(3712) 11.6 0.15 19990810 75.36698 200.35220 288.12856 31.76020 0.2564004 2.7332543 41 6 1984–1999 1.07 M-v 2 Williams 32306 (3712)
(3715) 13.5 0.15 19990810 307.85896 236.75714 145.35983 5.93763 0.0992902 2.3149239 79 11 1978–1999 0.91 M-v 1 Bowell 32306 (3715)
(3717) 11.8 0.15 19990810 115.69859 59.21370 101.61337 2.56493 0.1776263 3.1511338 82 9 1964–1999 0.71 M-v 1 Williams 29944 (3717)
(3743) 13.7 0.15 19990810 318.33606 71.87986 167.95667 3.32383 0.1494158 2.2020557 73 11 1980–1999 0.70 M-v 1 Bowell 32050 (3743)
(3767) 11.6 0.15 19990810 85.12501 74.99506 122.98174 13.68113 0.1394391 2.6024619 45 8 1952–1999 0.67 M-v 1 Bowell 32306 (3767)
(3788) 11.9 0.15 19990810 6.21317 106.17070 135.37759 9.67989 0.1045974 2.7915256 106 10 1954–1999 0.68 M-v 1 Bowell 32515 (3788)
(3816) 11.9 0.15 19990810 156.39479 196.38679 311.20657 12.14845 0.1243664 2.6062688 29 7 1975–1999 0.79 M-v 1 Bowell 33548 (3816)
(3822) 13.6 0.15 19990810 57.44040 279.73196 336.20024 2.56464 0.1166881 2.2694192 38 9 1962–1999 0.71 M-v 1 Bowell 34500 (3822)
(3844) 11.8 0.15 19990810 275.94847 229.67781 138.17263 3.82321 0.1029874 2.7317382 97 13 1933–1999 0.84 M-v 1 Williams 34845 (3844)
(3850) 13.9 0.15 19990810 339.68926 207.06290 124.26376 5.26748 0.1614245 2.2343754 100 9 1969–1999 0.60 M-v 1 Williams 34188 (3850)
(3852) 12.1 0.15 19990810 216.19671 125.83576 256.07983 1.24765 0.1835223 3.1165382 105 10 1971–1999 0.76 M-v 1 Bowell 32050 (3852)
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(3876) 11.5 0.15 19990810 6.10021 190.11990 101.87778 11.23472 0.0770904 3.0191723 54 8 1978–1999 0.73 M-v 1 Bowell 26759 (3876)
(3915) 12.2 0.15 19990810 330.32344 143.54899 173.75204 14.44771 0.0392781 2.4381970 83 10 1950–1999 0.86 M-v 1 Williams 35065 (3915)
(3933) 12.4 0.15 19990810 11.98546 236.48978 43.96308 1.71366 0.1002904 3.2405605 112 9 1953–1999 0.74 M-v 0 Williams 34289 (3933)
(3951) 12.8 0.15 19990810 336.88197 151.57804 270.28440 5.41788 0.1746885 2.3396120 56 6 1938–1991 0.92 M-v 1 Williams 35065 (3951)
(3954) 14.8 0.15 19990810 286.31158 71.84029 161.79188 3.18299 0.0935023 2.1441600 35 4 1987–1999 0.60 M-v 2 Williams 30659 (3954)
(3963) 13.6 0.15 19990810 291.11635 285.15541 109.98113 3.27380 0.1966894 2.4387703 52 9 1969–1999 0.84 M-v 1 Williams 33339 (3963)
(4000) 12.6 0.15 19990810 175.73793 173.44486 318.91225 2.71291 0.1133551 2.5888417 68 11 1954–1999 0.75 M-v 1 Bowell 32306 (4000)
(4008) 13.1 0.15 19990810 71.98256 327.48017 167.37379 25.51320 0.2093284 2.3594206 65 4 1977–1999 0.77 M-v 2 Williams 33746 (4008)
(4026) 13.4 0.15 19990810 220.14906 352.02433 137.65336 3.18567 0.1210938 2.4421898 48 9 1969–1998 0.92 M-v 1 Williams 33549 (4026)
(4054) 12.6 0.15 19990810 342.72101 25.59894 12.73507 4.86998 0.1821971 3.0433413 70 8 1973–1998 0.99 M-v 1 Williams 33485 (4054)
(4104) 12.5 0.15 19990810 85.04269 243.47340 52.16429 15.68835 0.1042792 2.5458563 29 8 1953–1996 1.01 M-v 2 Williams 29137 (4104)
(4111) 15.0 0.15 19990810 66.92158 333.14859 248.49428 2.66516 0.1276843 2.2987929 51 7 1978–1999 0.75 M-v 1 Williams 22959 (4111)
(4123) 12.9 0.15 19990810 184.48189 0.66089 55.39719 2.75377 0.0651383 2.8340717 124 10 1955–1999 0.77 M-v 1 Bowell 33235 (4123)
(4171) 12.9 0.15 19990810 31.76390 28.74036 185.34928 4.02957 0.0799697 2.2430749 80 8 1982–1999 0.81 M-v 1 Bowell 34290 (4171)
(4185) 13.5 0.15 19990810 82.98942 320.03440 266.07803 2.22871 0.0975386 2.2172068 57 10 1953–1999 1.03 M-v 1 Williams 30980 (4185)
(4200) 13.5 0.15 19990810 137.83751 240.57356 242.41196 7.79999 0.2248896 2.7253936 54 9 1953–1998 1.04 M-v 1 Williams 34010 (4200)
(4208) 11.6 0.15 19990810 74.18543 220.93661 147.87590 16.74257 0.0844015 3.2017257 54 8 1983–1999 0.71 M-v 1 Williams 34847 (4208)
(4218) 14.1 0.15 19990810 58.29763 36.39048 209.79791 4.89893 0.1439850 2.2470327 54 8 1949–1999 0.65 M-v 1 Williams 32516 (4218)
(4232) 13.5 0.15 19990810 169.09023 277.83135 182.64416 21.70616 0.0835555 1.9359570 46 7 1977–1999 0.81 M-v 1 Bowell 35066 (4232)
(4233) 13.8 0.15 19990810 13.44073 112.55867 185.01676 3.82985 0.1849036 2.4006213 78 11 1976–1999 0.83 M-v 1 Williams 33549 (4233)
(4239) 14.3 0.15 19990810 342.33777 19.55103 295.17255 1.27902 0.1855795 2.1741440 63 11 1977–1999 0.94 M-v 1 Williams 34581 (4239)
(4267) 14.0 0.15 19990810 308.72583 91.80411 244.86571 2.27432 0.2037353 2.3268980 60 8 1971–1999 0.71 M-v 1 Williams 33549 (4267)
(4280) 13.2 0.15 19990810 218.79739 3.48167 51.44201 4.63219 0.0096237 2.3767801 46 6 1952–1999 0.93 M-v 1 Williams 32933 (4280)
(4363) 13.2 0.15 19990810 253.55960 293.14891 84.21585 8.71967 0.2289024 2.3762402 77 8 1967–1999 0.58 M-v 1 Bowell 27557 (4363)
(4391) 13.5 0.15 19990810 9.01918 108.49061 190.48114 5.35063 0.2118141 2.3900537 48 8 1977–1999 0.79 M-v 1 Bowell 35066 (4391)
(4392) 14.1 0.15 19990810 21.15464 293.91393 32.01783 5.88880 0.1241610 2.3077586 90 8 1970–1998 0.68 M-v 1 Williams 34010 (4392)
(4398) 13.1 0.15 19990810 188.48836 327.27738 113.67406 4.96632 0.0647716 2.3654211 82 10 1977–1999 0.72 M-v 1 Williams 35066 (4398)
(4409) 12.2 0.15 19990810 277.39242 331.51890 349.55413 5.35571 0.0943590 3.0352150 75 7 1979–1999 0.86 M-v 1 Bowell 34851 (4409)
(4442) 12.7 0.15 19990810 57.52924 264.43492 287.01729 15.11116 0.2492977 2.9964960 47 7 1978–1998 0.69 M-v 1 Williams 34581 (4442)
(4458) 13.5 0.15 19990810 214.00186 345.27396 98.83135 4.29233 0.1497709 2.4417334 42 11 1952–1999 0.84 M-v 1 Williams 35066 (4458)
(4477) 14.2 0.15 19990810 292.13755 126.98565 224.31910 2.93754 0.1612264 2.2201730 73 8 1957–1999 0.90 M-v 1 Williams 31788 (4477)
(4479) 12.7 0.15 19990810 359.33317 54.61959 157.52759 5.30490 0.0994794 2.7565095 100 9 1972–1999 0.69 M-v 1 Bowell 35067 (4479)
(4523) 12.3 0.15 19990810 78.34081 316.10725 210.47361 11.05813 0.1376075 2.6834438 95 7 1979–1999 0.65 M-v 1 Bowell 32307 (4523)
(4528) 12.3 0.15 19990810 203.29772 316.12450 161.76686 8.71060 0.1346087 2.5503583 84 11 1965–1999 0.73 M-v 1 Bowell 32051 (4528)
(4544) 17.1 0.15 19990810 108.63060 333.63530 24.11428 14.14816 0.2502765 1.0419674 45 3 1989–1991 0.79 M-v 4 Williams 31789 (4544)
(4547) 11.0 0.15 19990810 246.95771 37.86355 358.61282 18.00839 0.0689525 2.6132795 65 13 1909–1998 0.85 M-v 1 Williams 26927 (4547)
(4550) 12.8 0.15 19990810 292.37490 308.85666 16.77525 0.26678 0.2063460 3.1247933 127 12 1971–1999 0.76 M-v 1 Bowell 35067 (4550)
(4552) 13.7 0.15 19990810 316.38851 318.77484 350.47240 2.23399 0.1546834 2.1532621 80 6 1980–1999 0.77 M-v 1 Bowell 32051 (4552)
(4585) 12.8 0.15 19990810 5.13545 183.07888 83.23669 10.58488 0.2395982 2.7305262 89 10 1972–1999 0.86 M-v 1 Williams 32307 (4585)
(4598) 12.2 0.15 19990810 223.49689 187.21990 191.59176 9.90158 0.1012329 3.0017281 124 10 1923–1999 0.71 M-v 1 Bowell 33240 (4598)
(4630) 13.4 0.15 19990810 284.60003 304.83822 63.04495 5.92229 0.1272118 2.6694275 96 8 1974–1999 0.84 M-v 1 Williams 31725 (4630)
(4639) 13.1 0.15 19990810 117.48442 251.31244 33.40557 7.92514 0.1809077 2.5579401 34 7 1954–1998 0.86 M-v 2 Williams 33940 (4639)
(4651) 12.8 0.15 19990810 233.35564 239.12933 182.02589 1.72280 0.0615466 2.8459224 86 11 1955–1999 0.74 M-v 1 Williams 33940 (4651)
(4664) 12.6 0.15 19990810 296.99946 3.48175 335.67784 1.49988 0.0662544 2.8836715 109 10 1951–1999 0.67 M-v 1 Williams 32516 (4664)
(4674) 13.3 0.15 19990810 109.60785 239.74378 233.03855 19.44090 0.0703008 1.8588575 51 7 1985–1999 0.96 M-v 2 Sicoli 33241 (4674)
(4681) 11.8 0.15 19990810 268.23490 319.55303 38.25594 11.52731 0.1191062 3.0206242 73 7 1969–1999 0.68 M-v 1 Williams 33340 (4681)
(4703) 13.2 0.15 19990810 193.83661 296.02330 136.36237 5.39711 0.1153174 2.2506117 95 10 1951–1999 0.79 M-v 1 Williams 32307 (4703)
(4708) 9.5 0.15 19990810 291.57390 102.86278 281.16249 6.97103 0.0602329 5.2973567 39 7 1988–1999 0.66 M-v 1 Bowell 25532 (4708)
(4743) 13.5 0.15 19990810 116.56466 168.82503 5.68931 4.87768 0.1003320 2.2666278 76 9 1958–1999 0.74 M-v 1 Williams 34291 (4743)
(4747) 11.5 0.15 19990810 320.27151 349.32685 62.76176 11.81882 0.1181039 3.0033169 35 6 1976–1997 0.82 M-v 1 Williams 32235 (4747)
(4768) 11.3 0.15 19990810 321.79289 27.00589 320.86526 19.98323 0.2268511 3.1893626 76 7 1981–1997 0.71 M-v 1 Williams 32457 (4768)
(4769) 16.9 0.15 19990810 333.11406 121.23435 325.72430 8.88776 0.4831628 1.0632114 81 4 1989–1995 0.84 M-v 4 Williams 29920 (4769)
(4778) 12.8 0.15 19990810 230.30022 41.77994 35.37828 1.58698 0.1781257 3.1546140 61 9 1978–1999 0.86 M-v 1 Williams 34193 (4778)
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(4786) 13.2 0.15 19990810 34.80104 116.91171 116.12830 7.24358 0.1937218 2.3575137 59 8 1970–1999 0.70 M-v 1 Williams 32052 (4786)
(4805) 10.1 0.15 19990810 304.42157 89.53601 278.38152 11.99527 0.0910716 5.2459559 58 8 1953–1999 0.75 M-v 1 Williams 27448 (4805)
(4806) 13.3 0.15 19990810 217.93102 290.88902 169.40724 5.24290 0.0978585 2.2293699 68 10 1953–1999 0.80 M-v 1 Williams 29663 (4806)
(4828) 10.0 0.15 19990810 189.19623 126.91078 353.01766 14.86959 0.0417201 5.2004007 35 6 1988–1999 0.84 M-v 1 Williams 32747 (4828)
(4829) 10.7 0.15 19990810 341.33888 121.23621 222.16111 8.62394 0.0503060 5.1016188 46 7 1988–1999 0.77 M-v 1 Williams 31966 (4829)
(4832) 9.8 0.15 19990810 349.41328 207.55713 135.24422 19.06979 0.1414003 5.2350229 52 7 1988–1999 0.75 M-v 1 Williams 35067 (4832)
(4884) 14.3 0.15 19990810 31.97242 132.17600 155.10875 4.70097 0.1671748 2.2241424 29 9 1953–1998 0.77 M-v 2 Williams 33243 (4884)
(4900) 13.0 0.15 19990810 352.26630 91.17898 209.92019 5.93106 0.1270842 2.3795194 41 7 1978–1999 0.80 M-v 2 Williams 32517 (4900)
(4913) 12.8 0.15 19990810 344.81599 277.93670 41.80005 3.05400 0.1878625 2.4432839 60 7 1965–1999 0.76 M-v 1 Williams 32748 (4913)
(4915) 13.1 0.15 19990810 152.34954 318.97054 118.42112 3.84114 0.2853089 3.0743119 59 8 1969–1999 0.84 M-v 1 Williams 32308 (4915)
(4933) 14.2 0.15 19990810 52.80882 86.38488 151.25211 1.86245 0.1192662 2.3310174 93 11 1953–1999 0.67 M-v 1 Williams 30689 (4933)
(4969) 12.6 0.15 19990810 248.17033 244.98809 186.86455 31.46994 0.3635337 2.7544730 39 8 1977–1999 0.78 M-v 1 Williams 33073 (4969)
(4988) 13.9 0.15 19990810 28.31222 185.41064 185.87327 2.12487 0.2139278 2.4061976 74 8 1971–1998 0.97 M-v 2 Williams 33551 (4988)
(4999) 12.0 0.15 19990810 159.35443 341.90182 156.34264 10.48554 0.0492265 3.0110195 123 7 1966–1999 0.73 M-v 1 Williams 34582 (4999)
(5106) 11.9 0.15 19990810 272.29795 281.74841 83.17191 10.87430 0.1180482 3.0225098 64 7 1985–1999 0.71 M-v 1 Williams 34193 (5106)
(5109) 13.6 0.15 19990810 315.56294 83.00230 146.86139 3.57364 0.0665829 2.2401676 94 7 1987–1999 0.76 M-v 1 Sicoli 34011 (5109)
(5115) 12.3 0.15 19990810 218.95093 94.88118 258.85693 8.67165 0.1270444 3.0241359 66 7 1985–1999 0.93 M-v 1 Sicoli 33552 (5115)
(5119) 9.6 0.15 19990810 349.68395 15.54576 317.03386 15.93914 0.1093360 5.1985185 51 10 1954–1999 0.94 M-v 1 Williams 35067 (5119)
(5152) 12.9 0.15 19990810 348.62161 38.58589 339.07757 12.90880 0.1804094 2.6245618 31 6 1931–1999 0.77 M-v 1 Williams 26567 (5152)
(5192) 10.4 0.15 19990810 271.36717 307.41690 91.32960 14.90730 0.0793290 3.1925227 86 10 1963–1999 0.77 M-v 1 Williams 33691 (5192)
(5194) 14.0 0.15 19990810 20.04281 101.13115 140.93470 4.29960 0.0461787 2.7063509 61 7 1951–1999 0.65 M-v 1 Williams 33942 (5194)
(5196) 12.6 0.15 19990810 197.01884 113.05831 7.20046 13.23408 0.1395007 2.6980404 56 7 1971–1999 0.96 M-v 1 Williams 34292 (5196)
(5198) 12.1 0.15 19990810 197.81586 310.23652 150.95934 2.10158 0.1669222 3.1083000 60 9 1975–1999 0.61 M-v 1 Williams 33341 (5198)
(5211) 13.4 0.15 19990810 309.61058 185.17258 134.05786 26.79250 0.2442112 2.2947702 94 7 1979–1999 0.77 M-v 1 Sicoli 35067 (5211)
(5223) 13.6 0.15 19990810 260.84217 16.21037 342.18766 16.85563 0.1619708 3.2097454 70 5 1981–1998 0.80 M-v 1 Williams 33248 (5223)
(5241) 11.9 0.15 19990810 222.76882 39.96709 47.32474 3.70612 0.1853386 3.1184444 54 9 1978–1999 0.76 M-v 1 Williams 34292 (5241)
(5275) 13.6 0.15 19990810 2.15590 108.20552 236.37631 6.04882 0.2547900 2.1993644 69 8 1952–1999 0.86 M-v 1 Williams 35068 (5275)
(5320) 12.1 0.15 19990810 221.49247 211.60247 127.37006 5.64579 0.1573873 3.1419316 55 7 1979–1999 0.80 M-v 1 Sicoli 35068 (5320)
(5322) 12.2 0.15 19990810 337.81114 183.31191 58.10282 3.29548 0.0071029 2.8619107 132 8 1955–1999 0.84 M-v 1 Sicoli 27918 (5322)
(5357) 10.9 0.15 19990810 252.79166 119.47786 302.27387 9.09707 0.1079742 2.9847388 35 9 1950–1999 0.64 M-v 1 Williams 32945 (5357)
(5387) 13.4 0.15 19990810 11.06954 29.72023 239.25804 1.60290 0.1705887 2.4391327 86 7 1955–1999 0.63 M-v 1 Williams 35068 (5387)
(5390) 12.7 0.15 19990810 219.38676 322.20581 85.73597 23.80982 0.0771298 1.9391325 70 6 1981–1999 0.77 M-v 2 Sicoli 32239 (5390)
(5467) 12.9 0.15 19990810 160.05356 139.71389 339.37770 8.74770 0.1711271 2.8071058 54 5 1974–1998 0.76 M-v 1 Williams 29318 (5467)
(5483) 10.6 0.15 19990810 349.50937 207.09975 60.64135 10.22926 0.0796630 3.1216852 71 8 1977–1999 0.82 M-v 1 Williams 26176 (5483)
(5599) 12.5 0.15 19990810 326.42579 195.99386 266.03535 6.45643 0.1333254 2.4201758 46 6 1987–1998 0.75 M-v 1 Williams 32240 (5599)
(5607) 12.3 0.15 19990810 345.46492 206.18571 155.29034 8.12794 0.1285622 2.6778982 50 11 1972–1999 0.77 M-v 1 Williams 26568 (5607)
(5627) 14.5 0.15 19990810 92.48921 169.66592 77.87884 26.35160 0.0208433 1.8778516 27 5 1986–1996 0.77 M-v 2 Williams 32749 (5627)
(5638) 10.0 0.15 19990810 66.12020 91.51187 156.06157 10.88190 0.1069381 5.2883703 73 10 1988–1999 0.73 M-v 1 Bowell 29625 (5638)
(5648) 9.2 0.15 19990810 327.23248 268.22820 71.08046 22.68285 0.1656297 5.1847006 78 7 1950–1998 0.68 M-v 0 Williams 35068 (5648)
(5678) 12.9 0.15 19990810 89.19988 297.33680 48.18415 34.09094 0.2765713 2.7280600 59 6 1953–1999 0.80 M-v 1 Williams 32053 (5678)
(5687) 11.0 0.15 19990810 325.97628 241.27220 130.61168 12.42812 0.1761482 3.0056470 71 11 1932–1999 0.83 M-v 1 Bowell 35069 (5687)
(5731) 15.8 0.15 19990810 24.89887 216.96082 281.79196 11.43256 0.6527711 2.2637116 56 8 1988–1998 0.97 M-v 1 Williams 32749 (5731)
(5757) 12.0 0.15 19990810 116.71114 244.04352 38.35877 13.69484 0.1843691 2.9394099 60 8 1967–1998 0.68 M-v 1 Williams 32749 (5757)
(5770) 12.2 0.15 19990810 32.34977 253.40303 62.75631 0.39108 0.1657249 3.2284562 63 8 1964–1998 0.97 M-v 1 Williams 34512 (5770)
(5830) 14.4 0.15 19990810 191.41932 80.97421 48.48821 5.27054 0.2040729 2.2729384 58 6 1981–1999 0.66 M-v 1 Williams 33750 (5830)
(5853) 12.8 0.15 19990810 9.53500 108.36655 163.83301 7.35703 0.0676743 2.4106225 41 9 1950–1999 0.77 M-v 1 Williams 32518 (5853)
(5907) 11.1 0.15 19990810 63.39395 140.36358 107.73551 1.92090 0.0970672 5.1603566 49 7 1988–1999 0.85 M-v 0 Williams 26907 (5907)
(5908) 14.2 0.15 19990810 301.84173 206.29509 206.91743 5.98259 0.1760037 2.2542037 75 6 1988–1998 0.82 M-v 1 Williams 35069 (5908)
(5912) 13.9 0.15 19990810 210.53210 335.23696 116.22152 3.36518 0.1681025 2.4046756 76 7 1986–1999 0.63 M-v 2 Williams 32750 (5912)
(5966) 12.5 0.15 19990810 302.14452 281.53493 53.75265 3.62407 0.0811401 3.0174075 83 8 1979–1999 0.67 M-v 1 Williams 32243 (5966)
(5971) 12.0 0.15 19990810 351.42038 0.78152 290.59738 12.32338 0.1643089 2.5997240 44 9 1952–1999 0.62 M-v 1 Williams 29666 (5971)
(5988) 12.9 0.15 19990810 54.45650 93.54314 178.31809 12.91395 0.1544458 2.6833165 68 7 1976–1999 0.79 M-v 1 Williams 33750 (5988)
(5995) 13.1 0.15 19990810 65.18324 83.17278 98.20130 12.23832 0.2616277 2.5929560 69 8 1954–1999 0.82 M-v 1 Williams 33075 (5995)
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(6002) 10.2 0.15 19990810 320.53627 157.54423 209.84341 15.57207 0.0932495 5.2012357 48 14 1953–1999 0.86 M-v 0 Williams 32948 (6002)
(6007) 13.8 0.15 19990810 211.84496 105.88452 4.11527 4.38035 0.1951497 2.4068533 69 8 1977–1999 0.62 M-v 1 Williams 34013 (6007)
(6036) 12.2 0.15 19990810 348.29841 151.04735 189.78432 13.86072 0.1990209 2.7559397 59 5 1988–1999 0.68 M-v 1 Williams 33554 (6036)
(6153) 11.5 0.15 19990810 265.28721 192.83446 198.91235 17.38952 0.2803102 2.8408838 72 6 1990–1999 0.67 M-v 1 Williams 27560 (6153)
(6188) 12.6 0.15 19990810 343.75491 287.75431 55.82275 2.16606 0.1722104 3.1693966 56 6 1979–1999 0.77 M-v 1 Williams 33694 (6188)
(6312) 14.1 0.15 19990810 197.24545 283.22209 157.37217 4.11226 0.0700791 2.1833573 48 6 1982–1999 0.73 M-v 1 Williams 27452 (6312)
(6347) 13.4 0.15 19990810 57.62960 217.18004 353.86006 2.16229 0.0610615 2.2704143 62 8 1976–1999 0.71 M-v 1 Williams 34294 (6347)
(6367) 13.8 0.15 19990810 358.97276 265.24249 29.72726 1.70674 0.0872672 2.2074293 85 8 1956–1999 0.53 M-v 1 Williams 35069 (6367)
(6381) 13.0 0.15 19990810 71.34247 118.57147 120.52247 6.07840 0.1113995 2.2581102 48 7 1954–1999 0.64 M-v 1 Williams 34584 (6381)
(6412) 13.6 0.15 19990810 72.33792 165.25947 12.41787 6.84229 0.0485257 2.3571602 64 6 1977–1999 0.69 M-v 1 Williams 34863 (6412)
(6413) 13.1 0.15 19990810 223.94139 38.00989 32.27023 4.80003 0.1115079 2.2570129 38 8 1976–1999 0.65 M-v 1 Williams 28304 (6413)
(6443) 12.3 0.15 19990810 317.13578 198.38695 168.22412 9.48860 0.1266009 5.2493510 28 6 1988–1996 0.49 M-v 1 Williams 35070 (6443)
(6518) 12.4 0.15 19990810 97.83687 58.31670 115.04962 13.73996 0.3029022 2.5899735 49 5 1986–1999 0.71 M-v 1 Bowell 31791 (6518)
(6565) 14.1 0.15 19990810 89.17778 52.93920 156.25409 2.39360 0.0298779 2.1709869 59 8 1977–1999 0.74 M-v 1 Williams 32244 (6565)
(6591) 13.1 0.15 19990810 294.02015 72.46084 288.77256 4.51871 0.1209979 2.7569927 91 7 1986–1998 0.83 M-v 1 Williams 34866 (6591)
(6626) 14.6 0.15 19990810 262.84314 2.50272 43.39760 2.12386 0.3885801 3.0242589 50 5 1963–1997 0.67 M-v 2 Williams 34200 (6626)
(6645) 12.5 0.15 19990810 219.74867 31.56288 24.94142 0.79199 0.1957186 3.1354005 64 9 1978–1999 0.88 M-v 1 Williams 33076 (6645)
(6677) 11.4 0.15 19990810 293.54232 304.62598 33.06253 14.60862 0.0878300 3.2513919 48 7 1957–1998 0.67 M-v 1 Williams 35070 (6677)
(6688) 12.8 0.15 19990810 246.34294 191.73389 207.91413 4.82392 0.1678039 3.1087469 57 5 1978–1998 0.94 M-v 1 Williams 34868 (6688)
(6720) 11.5 0.15 19990810 205.16314 12.94634 50.60651 14.86886 0.1478709 3.0943069 59 7 1941–1999 0.75 M-v 1 Williams 32311 (6720)
(6750) 12.4 0.15 19990810 238.21105 112.00873 338.84023 9.26240 0.1050012 3.0051223 36 6 1971–1999 0.70 M-v 1 Williams 34868 (6750)
(7075) 12.8 0.15 19990810 210.60821 164.06308 176.33589 12.53380 0.1746901 2.6774207 82 6 1978–1999 0.82 M-v 1 Williams 35071 (7075)
(7200) 14.0 0.15 19990810 310.73774 86.91660 237.66212 20.69611 0.3322134 3.1672458 73 5 1988–1999 0.67 M-v 1 Williams 32313 (7200)
(7242) 14.6 0.15 19990810 294.02602 261.68565 118.13880 4.50868 0.1491632 2.1661084 54 9 1954–1999 0.75 M-v 1 Williams 32058 (7242)
(7255) 13.7 0.15 19990810 31.83950 225.00627 31.12278 5.69739 0.1388013 2.2694109 40 7 1958–1997 0.87 M-v 1 Williams 31987 (7255)
(7305) 11.6 0.15 19990810 311.77383 334.33239 315.18584 14.43445 0.2269522 2.7417878 33 6 1968–1999 0.70 M-v 1 Williams 32752 (7305)
(7320) 12.6 0.15 19990810 222.03730 124.32484 333.19626 4.49822 0.1977624 3.1184692 33 7 1978–1999 0.75 M-v 1 Williams 33555 (7320)
(7329) 13.2 0.15 19990810 134.01859 317.65306 203.49810 12.44732 0.1134221 2.6781901 74 7 1985–1999 0.68 M-v 1 Williams 32677 (7329)
(7370) 13.0 0.15 19990810 38.00927 206.32400 50.63511 4.02450 0.0317187 2.6727131 81 9 1978–1999 0.79 M-v 1 Williams 32752 (7370)
(7375) 13.5 0.15 19990810 359.32208 353.61031 322.95222 10.08198 0.1906262 2.4440386 56 7 1980–1999 0.76 M-v 1 Bowell 32314 (7375)
(7379) 15.0 0.15 19990810 312.09076 39.85774 278.64306 2.73488 0.1223257 2.6634533 36 6 1978–1999 0.82 M-v 1 Williams 32752 (7379)
(7381) 12.9 0.15 19990810 344.72703 328.60978 20.15986 6.97376 0.1528998 2.3604757 78 5 1981–1998 0.74 M-v 2 Williams 32752 (7381)
(7387) 13.4 0.15 19990810 242.90997 294.97236 151.30883 7.06246 0.1535361 2.4493167 67 8 1986–1999 0.62 M-v 1 Williams 30094 (7387)
(7394) 11.1 0.15 19990810 286.37744 172.53431 175.88008 8.68427 0.0520071 3.9223169 70 10 1931–1999 0.64 M-v 0 Williams 33344 (7394)
(7409) 13.0 0.15 19990810 281.91551 341.49186 58.31458 3.31843 0.2128965 2.3803003 93 7 1990–1999 0.63 M-v 1 Williams 33077 (7409)
(7425) 14.3 0.15 19990810 246.10141 343.38099 86.74930 3.52378 0.1784881 2.4096963 42 6 1981–1999 0.78 M-v 1 Bowell 33077 (7425)
(7454) 13.2 0.15 19990810 325.20287 301.70372 15.50514 0.90900 0.1325838 3.1680497 73 7 1978–1999 0.86 M-v 1 Williams 32752 (7454)
(7456) 13.1 0.15 19990810 356.25612 203.75769 120.13197 14.74769 0.2950050 2.6244418 56 6 1982–1999 0.56 M-v 1 Williams 34296 (7456)
(7500) 13.5 0.15 19990810 309.89383 315.31716 45.28460 6.07535 0.0888962 2.2932769 57 7 1979–1999 0.62 M-v 1 Bowell 32963 (7500)
(7549) 12.6 0.15 19990810 191.00564 185.30239 226.01048 9.68623 0.0900285 3.0016897 29 5 1980–1999 0.80 M-v 1 Bowell 33556 (7549)
(7554) 12.8 0.15 19990810 131.40835 153.47424 14.11222 13.75442 0.2750184 3.1222675 57 5 1978–1999 0.94 M-v 2 Williams 33344 (7554)
(7570) 13.6 0.15 19990810 293.01676 115.12529 350.58330 2.35812 0.1367504 2.4513378 51 5 1989–1998 0.76 M-v 1 Williams 34015 (7570)
(7573) 12.8 0.15 19990810 294.32459 297.40603 91.96856 2.55817 0.1669725 3.1019137 64 9 1978–1999 0.81 M-v 1 Williams 33344 (7573)
(7574) 11.3 0.15 19990810 205.76768 340.55120 62.55815 11.04736 0.1622771 3.4524162 87 7 1963–1999 0.69 M-v 1 Williams 32967 (7574)
(7892) 12.9 0.15 19990810 327.79648 204.93165 167.99453 1.41342 0.1784157 3.2020479 37 5 1982–1999 0.85 M-v 1 Bowell 35072 (7892)
(8166) 14.2 0.15 19990810 81.89373 256.19950 267.26634 1.16772 0.1406123 2.3958183 70 6 1989–1999 0.77 M-v 1 Williams 31149 (8166)
(8174) 11.8 0.15 19990810 118.06490 327.39527 68.24126 10.26630 0.1410903 3.1787612 35 5 1980–1999 0.68 M-v 1 Williams 31149 (8174)
(8222) 14.9 0.15 19990810 345.44708 130.67751 162.98595 4.30728 0.1387046 2.2071460 75 6 1992–1999 0.48 M-v 1 Bowell 33962 (8222)
(8240) 14.7 0.15 19990810 73.18920 74.40314 107.05703 4.14025 0.1464223 2.4634347 51 6 1973–1999 0.75 M-v 1 Williams 33963 (8240)
(8258) 14.8 0.15 19990810 287.26030 343.50915 11.29966 5.09893 0.1840985 2.3143864 66 7 1954–1999 0.63 M-v 1 Bowell 34299 (8258)
(8263) 14.2 0.15 19990810 3.15160 162.79187 122.37852 2.82998 0.1583979 2.2229622 74 8 1986–1999 0.54 M-v 1 Williams 31424 (8263)
(8287) 14.5 0.15 19990810 48.30494 151.00000 104.68888 2.31308 0.1122039 2.1414508 61 6 1990–1999 0.56 M-v 1 Williams 35073 (8287)
(8296) 12.7 0.15 19990810 133.49554 119.53026 333.84202 8.60011 0.2639443 2.8905734 50 6 1986–1999 0.74 M-v 1 Williams 31152 (8296)
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(8297) 14.5 0.15 19990810 137.77892 325.63402 165.14754 3.58565 0.0622735 2.2373409 41 5 1973–1999 0.78 M-v 1 Williams 34588 (8297)
(8299) 15.2 0.15 19990810 51.88050 81.11155 167.04159 4.46148 0.1133359 2.1851692 52 7 1983–1999 0.64 M-v 1 Williams 32314 (8299)
(8388) 12.8 0.15 19990810 246.62337 326.71711 68.12667 3.06869 0.0580927 2.9197848 59 6 1988–1999 0.68 M-v 1 Williams 32314 (8388)
(8411) 15.0 0.15 19990810 354.80513 153.49490 142.94908 3.49036 0.1475624 2.3267760 38 5 1978–1999 0.63 M-v 1 Williams 31283 (8411)
(8413) 13.9 0.15 19990810 47.54027 221.42703 43.90890 5.91702 0.1231714 2.2337120 48 6 1976–1999 0.64 M-v 1 Williams 35073 (8413)
(8428) 13.9 0.15 19990810 147.87894 239.15372 202.62072 1.57399 0.1809513 2.3785531 85 6 1986–1999 0.87 M-v 1 Williams 32058 (8428)
(8467) 13.3 0.15 19990810 119.26845 123.46924 2.11195 10.47578 0.0523738 3.2091840 37 6 1978–1999 0.73 M-v 1 Williams 31255 (8467)
(8479) 13.5 0.15 19990810 73.77641 77.02961 167.62594 1.32485 0.2243930 2.4308544 37 5 1934–1999 0.82 M-v 1 Williams 34526 (8479)
(8511) 13.0 0.15 19990810 208.76056 226.43390 188.25217 9.15101 0.1523352 2.7705207 49 4 1982–1999 0.66 M-v 1 Williams 35074 (8511)
(8526) 13.8 0.15 19990810 9.26490 151.18176 149.85040 6.21945 0.1382031 2.3847857 41 8 1950–1999 0.73 M-v 1 Williams 31285 (8526)
(8528) 13.4 0.15 19990810 279.28311 168.23006 237.21227 6.10922 0.1218009 2.3833425 63 7 1981–1999 0.64 M-v 1 Williams 35074 (8528)
(8535) 12.8 0.15 19990810 317.52466 107.63382 196.75849 0.57753 0.1551275 3.1517270 74 6 1977–1999 0.70 M-v 1 Williams 31797 (8535)
(8539) 12.9 0.15 19990810 261.07011 292.82533 89.73955 3.14364 0.0872132 2.9383961 58 6 1975–1999 0.61 M-v 1 Williams 35074 (8539)
(8541) 15.1 0.15 19990810 280.05915 272.84661 124.14068 2.77654 0.0492209 2.1795601 47 5 1954–1999 0.58 M-v 1 Williams 34887 (8541)
(8542) 14.3 0.15 19990810 223.42845 167.99804 246.72804 2.06530 0.0878477 2.3106305 33 5 1991–1999 0.75 M-v 1 Williams 31285 (8542)
(8569) 14.5 0.15 19990810 330.98153 26.02624 323.04349 3.40405 0.1277806 2.2274234 70 5 1991–1999 0.67 M-v 1 Bowell 31259 (8569)
(8571) 13.0 0.15 19990810 184.73809 172.56900 262.45093 0.98612 0.0709211 2.8527002 66 5 1981–1999 0.66 M-v 1 Williams 31797 (8571)
(8572) 14.8 0.15 19990810 349.33008 153.64925 190.57094 5.24555 0.1873280 2.2127100 67 6 1982–1999 0.63 M-v 1 Williams 35074 (8572)
(8573) 12.4 0.15 19990810 132.98819 83.38544 33.99219 13.54507 0.1331185 2.9791828 71 5 1980–1998 0.37 M-v 1 Williams 31286 (8573)
(8575) 14.4 0.15 19990810 351.89281 37.01466 295.81580 4.00843 0.2164447 2.2210859 40 6 1982–1999 0.91 M-v 2 Williams 34019 (8575)
(8577) 13.5 0.15 19990810 348.61685 112.63796 202.88964 6.38656 0.1978443 2.3275833 42 8 1978–1999 0.61 M-v 1 Williams 34888 (8577)
(8578) 12.2 0.15 19990810 235.12887 325.49861 56.80287 11.02802 0.0926746 3.0031847 77 9 1949–1999 0.50 M-v 1 Williams 33967 (8578)
(8579) 13.6 0.15 19990810 345.48760 151.41778 186.62844 1.93232 0.1915069 2.4802507 57 6 1929–1999 0.57 M-v 1 Bowell 34888 (8579)
(8608) 14.4 0.15 19990810 240.56203 352.31861 74.75020 11.07510 0.1352428 2.2681592 47 5 1976–1999 0.67 M-v 1 Williams 32059 (8608)
(8620) 13.6 0.15 19990810 43.38797 316.77178 295.53839 6.70451 0.1308808 3.1581714 60 5 1981–1999 0.76 M-v 1 Williams 32314 (8620)
(8625) 14.4 0.15 19990810 288.99351 58.06203 326.95063 3.62448 0.0806262 2.6042763 41 7 1953–1999 0.82 M-v 1 Bowell 35075 (8625)
(8636) 14.0 0.15 19990810 329.96148 292.99358 65.87587 3.18103 0.1046170 2.3416247 61 5 1985–1999 0.55 M-v 1 Bowell 34891 (8636)
(8642) 12.8 0.15 19990810 333.43738 340.24622 7.03164 5.26803 0.3056487 3.1652834 62 6 1988–1999 0.72 M-v 1 Williams 35075 (8642)
(8653) 13.0 0.15 19990810 303.91634 178.74419 190.05150 14.94844 0.1063800 2.6106191 83 5 1953–1999 0.66 M-v 1 Williams 31263 (8653)
(8687) 15.0 0.15 19990810 302.21559 174.64225 202.42783 2.51553 0.0713940 2.3182830 73 6 1978–1999 0.73 M-v 1 Williams 31427 (8687)
(8691) 13.9 0.15 19990810 288.27094 75.03405 308.61142 5.50119 0.1540483 2.4435927 73 5 1931–1999 0.64 M-v 1 Williams 35075 (8691)
(8699) 14.1 0.15 19990810 25.93255 2.77149 275.31337 0.19956 0.1091760 2.8900290 48 5 1993–1999 0.67 M-v 1 Bowell 31798 (8699)
(8701) 12.7 0.15 19990810 336.13447 119.22226 200.27671 6.72189 0.1308742 3.1690056 85 5 1988–1999 0.68 M-v 1 Williams 32059 (8701)
(8702) 14.0 0.15 19990810 255.46392 196.80897 239.68786 4.54942 0.0994680 2.2094326 66 5 1953–1999 0.69 M-v 1 Williams 31593 (8702)
(8729) 15.0 0.15 19990810 227.82903 222.75800 223.09588 2.64782 0.0347747 2.4146909 50 6 1976–1999 0.77 M-v 1 Williams 34895 (8729)
(8745) 13.2 0.15 19990810 169.00838 191.91956 302.18626 3.64078 0.0413586 2.6505911 61 6 1972–1999 0.76 M-v 1 Williams 35075 (8745)
(8749) 14.5 0.15 19990810 242.09019 110.17461 336.85931 3.36829 0.1885893 2.2535890 52 6 1984–1999 0.76 M-v 1 Bowell 34590 (8749)
(8754) 13.0 0.15 19990810 328.99995 8.28839 333.01485 1.23858 0.0783390 2.9016066 52 7 1953–1999 0.74 M-v 1 Bowell 32314 (8754)
(8777) 13.8 0.15 19990810 105.85795 52.96914 139.66269 9.87170 0.1344317 2.7535435 62 10 1976–1999 0.87 M-v 1 Williams 35075 (8777)
(8801) 13.1 0.15 19990810 292.03698 123.85015 245.91361 4.08417 0.0583222 3.1239961 49 5 1976–1999 0.75 M-v 1 Williams 34898 (8801)
(8813) 11.9 0.15 19990810 310.49750 275.32346 96.30577 21.06369 0.3177999 3.1671966 43 6 1983–1999 0.72 M-v 2 Williams 35075 (8813)
(8828) 13.0 0.15 19990810 308.01911 206.81871 177.19251 10.90386 0.2220713 2.4080461 91 6 1979–1999 0.73 M-v 2 Williams 31594 (8828)
(8865) 12.9 0.15 19990810 155.66984 261.60539 228.49430 7.87815 0.2368611 3.0045535 59 7 1982–1999 0.68 M-v 1 Williams 34901 (8865)
(8867) 13.8 0.15 19990810 205.66059 74.77533 39.24172 2.35847 0.0289528 2.8662144 53 6 1978–1999 0.74 M-v 1 Bowell 35076 (8867)
(8876) 13.7 0.15 19990810 305.79285 64.78233 334.85173 1.76882 0.2012849 2.4035315 45 7 1987–1999 0.76 M-v 1 Bowell 31800 (8876)
(8889) 11.6 0.15 19990810 285.38794 62.88100 322.91089 11.97557 0.1382087 3.0371054 59 5 1994–1999 0.60 M-v 1 Williams 34901 (8889)
(8914) 12.8 0.15 19990810 299.40044 292.73569 86.41979 11.17112 0.1004004 2.9962383 75 5 1976–1999 0.64 M-v 1 Bowell 35076 (8914)
(8933) 13.2 0.15 19990810 272.62067 279.00323 123.11072 3.02363 0.0701442 2.8618787 61 5 1990–1999 0.70 M-v 1 Bowell 34903 (8933)
(8940) 12.8 0.15 19990810 342.15694 228.26536 103.29191 3.11580 0.0359629 2.9300181 51 5 1990–1999 0.68 M-v 1 Bowell 31801 (8940)
(8945) 13.1 0.15 19990810 175.63068 168.85275 325.91462 11.92423 0.1025239 3.0851802 54 5 1990–1999 0.49 M-v 1 Williams 32060 (8945)
(8947) 13.6 0.15 19990810 308.55434 271.07669 115.88878 8.81922 0.2122415 2.7539263 50 5 1986–1999 0.67 M-v 1 Williams 32315 (8947)
(8955) 14.0 0.15 19990810 142.36085 79.52269 86.83499 4.96135 0.0291697 2.7116694 53 6 1991–1999 0.76 M-v 1 Williams 35076 (8955)
(8963) 13.1 0.15 19990810 59.12660 9.30339 204.51669 0.37143 0.1225950 3.2071104 50 5 1960–1999 0.75 M-v 1 Williams 31802 (8963)
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(8981) 12.4 0.15 19990810 155.76329 58.94173 117.10410 11.39611 0.0338509 3.0067395 55 5 1965–1999 0.66 M-v 1 Williams 32060 (8981)
(9025) 13.7 0.15 19990810 351.33371 165.13413 140.42570 1.95140 0.1403023 3.2357157 41 5 1988–1999 0.74 M-v 1 Williams 32971 (9025)
(9026) 13.4 0.15 19990810 6.59202 228.75233 80.76745 2.24525 0.1316329 3.1838698 52 5 1981–1999 0.75 M-v 1 Bowell 34905 (9026)
(9079) 13.2 0.15 19990810 17.31152 135.99795 155.88629 10.42229 0.0668369 2.9925469 58 5 1993–1999 0.72 M-v 1 Williams 32316 (9079)
(9233) 13.9 0.15 19990810 117.67464 130.61653 142.95698 7.58171 0.2525539 2.5568916 40 4 1986–1998 0.61 M-v 2 Williams 32064 (9233)
(9257) 12.8 0.15 19990810 55.54347 108.31964 185.39187 9.85634 0.0755276 2.9970341 69 6 1973–1999 0.69 M-v 1 Williams 32259 (9257)
(9278) 13.0 0.15 19990810 144.94336 332.47898 120.08779 2.34169 0.1525994 3.1733932 99 6 1975–1999 0.70 M-v 1 Williams 32259 (9278)
(9341) 14.9 0.15 19990810 333.91465 244.75499 82.17807 1.33187 0.0864261 2.5519687 48 5 1991–1999 0.64 M-v 1 Williams 32322 (9341)
(9454) 13.8 0.15 19990810 298.09493 262.77266 81.55444 1.00964 0.0465674 3.0081662 70 7 1989–1999 0.77 M-v 1 Williams 35077 (9454)
(9461) 13.8 0.15 19990810 318.81868 53.57770 295.60531 1.22092 0.0391509 2.7396318 52 5 1977–1999 0.74 M-v 1 Williams 31766 (9461)
(9465) 13.8 0.15 19990810 12.16068 120.20721 185.47004 11.00998 0.0904322 3.0455625 61 5 1971–1999 0.71 M-v 1 Williams 32324 (9465)
(9497) 13.3 0.15 19990810 335.19554 259.68410 179.40161 2.24936 0.0991121 2.9475811 62 5 1950–1998 0.76 M-v 2 Williams 35078 (9497)
(9560) 13.8 0.15 19990810 280.63786 238.61364 328.36458 2.36055 0.0560916 2.1702708 77 6 1972–1999 0.84 M-v 1 Williams 32263 (9560)
(9936) 11.7 0.15 19990810 153.19068 13.30086 310.87568 15.48270 0.1942368 3.0697836 37 5 1981–1999 0.81 M-v 2 Williams 32755 (9936)

(10044) 13.6 0.15 19990810 142.53403 31.10360 318.41790 16.56655 0.3338814 2.5631429 31 5 1985–1999 0.79 M-v 2 Williams 33078 (10044)
(10894) 13.4 0.15 19990810 48.76531 246.82981 240.77793 1.95968 0.2160413 3.0724650 63 6 1981–1999 0.65 M-v 1 Williams 34592 (10894)
(10920) 12.5 0.15 19990810 121.71865 282.49513 182.15318 0.29234 0.1431017 3.1852463 68 7 1979–1999 0.67 M-v 1 Williams 34021 (10920)
1931 TC2 13.1 0.15 19990810 6.73225 340.70297 349.11334 8.70635 0.2803821 2.7416023 29 4 1931–1999 0.68 M-v 2 Williams 34171 1931 TC2

1955 RE1 14.0 0.15 19990810 357.43170 22.33832 319.77429 7.25296 0.2546046 2.3778262 30 3 1955–1999 0.80 M-v 3 Williams 32041 1955 RE1

1969 QR 14.4 0.15 19990810 35.42921 55.60818 239.68208 7.34615 0.1413819 2.2250947 35 7 1969–1999 0.68 M-v 1 Williams 31578 1969 QR
1970 JB 14.0 0.15 19990810 123.39458 281.32817 289.17525 20.63756 0.2812961 2.3173396 26 4 1970–1999 0.56 M-v 2 Williams 31578 1970 JB
1972 AU 13.3 0.15 19990810 323.32147 10.37632 342.20428 12.53369 0.1712142 2.5954449 56 5 1972–1999 0.58 M-v 2 Williams 32297 1972 AU
1973 QR1 14.0 0.15 19990810 19.83264 104.88927 203.09853 2.83370 0.1925525 2.1926348 45 5 1973–1999 0.77 M-v 1 Williams 31578 1973 QR1

1974 OU1 12.7 0.15 19990810 323.90879 234.94253 0.74542 10.20397 0.0624058 3.0241057 45 4 1974–1999 0.59 M-v 2 Williams 35056 1974 OU1

1974 RX1 14.4 0.15 19990810 306.54463 138.58305 235.78363 2.11225 0.2430997 2.3549522 41 3 1974–1999 0.88 M-v 4 Williams 35056 1974 RX1

1975 ST1 13.7 0.15 19990810 265.31422 158.66287 187.93565 10.35034 0.1078918 2.9682731 22 2 1975–1999 0.84 M-v 5 Williams 34820 1975 ST1

1975 SC2 12.4 0.15 19990810 219.43705 262.58632 191.13951 9.51941 0.0649422 3.4064105 33 4 1975–1999 0.78 M-v 1 Williams 32297 1975 SC2

1975 YD 13.0 0.15 19990810 307.68673 204.93223 218.06742 12.27932 0.2562836 2.5623620 58 7 1975–1999 0.76 M-v 2 Williams 32297 1975 YD
1976 GV2 12.9 0.15 19990810 79.37948 41.58994 143.37786 2.77389 0.1314505 3.1443603 53 8 1976–1999 0.67 M-v 1 Williams 35056 1976 GV2

1976 QH1 14.8 0.15 19990810 344.39423 132.40586 175.13676 6.78176 0.1823719 2.2319708 36 4 1976–1999 0.52 M-v 1 Williams 34820 1976 QH1

1976 UP2 15.1 0.15 19990810 317.86868 349.18911 26.46034 5.03506 0.2022694 2.2275711 42 5 1976–1999 0.69 M-v 2 Williams 32041 1976 UP2

1977 EU1 14.1 0.15 19990810 113.26915 15.12944 155.21382 2.01617 0.1044395 2.6201572 51 4 1977–1999 0.60 M-v 1 Williams 35056 1977 EU1

1978 PE 14.9 0.15 19990810 346.35292 214.08639 133.41127 5.23416 0.2306772 2.2988368 41 5 1978–1999 0.78 M-v 2 Williams 31779 1978 PE
1978 QF1 14.8 0.15 19990810 317.48860 199.87127 187.18912 4.97467 0.2144070 2.3102171 18 4 1978–1999 0.78 M-v 2 Williams 35056 1978 QF1

1978 QA2 14.7 0.15 19990810 1.72461 154.87477 188.18009 3.67347 0.2214472 2.2998516 67 7 1978–1999 0.87 M-v 2 Williams 32041 1978 QA2

1978 QH3 14.0 0.15 19990810 296.66268 222.59909 122.12879 15.12912 0.2280412 2.6573807 55 4 1978–1999 0.67 M-v 2 Williams 34820 1978 QH3

1978 RQ9 14.6 0.15 19990810 96.41361 231.94556 350.02457 6.74736 0.0588248 2.3108739 63 5 1978–1999 0.68 M-v 2 Williams 32041 1978 RQ9

1978 SU4 14.4 0.15 19990810 282.59065 127.51804 213.73734 6.08768 0.1276697 2.3726455 62 3 1978–1999 0.55 M-v 3 Williams 35056 1978 SU4

1978 SC7 13.6 0.15 19990810 277.48255 54.69574 3.58813 12.90309 0.1748449 2.6391346 23 6 1975–1999 0.64 M-v 1 Williams 31414 1978 SC7

1978 ST7 14.3 0.15 19990810 278.12859 136.62783 322.16853 5.65219 0.1266374 2.3043143 24 5 1978–1999 0.79 M-v 3 Williams 29652 1978 ST7

1978 TP2 14.5 0.15 19990810 311.29021 246.71751 160.08594 4.30315 0.1534589 2.3138277 50 5 1953–1999 0.85 M-v 2 Williams 32298 1978 TP2

1978 TT7 13.3 0.15 19990810 310.44731 257.09242 85.21140 10.42390 0.2605834 2.6651953 58 3 1978–1999 0.54 M-v 3 Williams 35056 1978 TT7

1978 UL4 13.7 0.15 19990810 311.96681 172.39578 216.69082 12.89495 0.1985680 2.6267616 38 4 1978–1999 0.75 M-v 1 Williams 32298 1978 UL4

1978 UF7 14.2 0.15 19990810 331.94854 90.34773 217.74026 13.75787 0.2299501 3.1174184 43 3 1978–1999 0.66 M-v 3 Williams 34820 1978 UF7

1978 VP1 13.2 0.15 19990810 278.30608 171.88280 244.39356 5.63298 0.1367358 3.1082068 24 4 1978–1999 0.74 M-v 2 Williams 32298 1978 VP1

1978 VE7 14.7 0.15 19990810 339.05477 172.10478 176.47808 0.75574 0.2202790 2.3384600 39 5 1978–1999 0.72 M-v 2 Williams 35056 1978 VE7

1978 VD9 14.5 0.15 19990810 326.27900 341.55933 34.45718 1.28759 0.0808442 2.3410414 35 4 1978–1999 0.81 M-v 2 Williams 32042 1978 VD9

1978 VP9 14.9 0.15 19990810 24.63010 83.76619 237.50190 6.36552 0.1345686 2.3332426 27 3 1978–1999 0.98 M-v 4 Williams 31944 1978 VP9

1979 KJ 12.8 0.15 19990810 25.20709 56.51908 132.94294 11.33802 0.0497365 3.0082151 64 3 1979–1999 0.61 M-v 3 Williams 35057 1979 KJ
1979 MS1 13.9 0.15 19990810 287.31500 173.85802 168.80798 2.25434 0.1124398 2.9796831 29 4 1979–1999 0.77 M-v 2 Williams 34821 1979 MS1

1979 MK5 14.6 0.15 19990810 42.18471 321.09435 221.42281 2.63906 0.0872876 2.5876622 61 4 1979–1999 0.80 M-v 3 Williams 35057 1979 MK5

1979 MB6 15.5 0.15 19990810 322.44911 210.66563 150.26565 3.51830 0.1948051 2.2311775 33 5 1978–1999 0.89 M-v 2 Williams 32042 1979 MB6

1979 ME7 13.3 0.15 19990810 214.76254 140.57121 273.14162 12.38246 0.1601657 2.5682308 20 3 1979–1999 0.97 M-v 4 Williams 35057 1979 ME7
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1979 OA 13.3 0.15 19990810 29.33935 340.58391 298.23154 24.91254 0.3749593 2.9133366 25 5 1979–1999 0.81 M-v 2 Williams 32042 1979 OA
1979 PA 14.3 0.15 19990810 335.92829 65.55218 227.96867 12.11055 0.2621135 2.5579726 79 4 1979–1999 0.61 M-v 3 Williams 35057 1979 PA
1979 QJ1 14.6 0.15 19990810 123.15177 31.62108 148.44568 7.71294 0.1028154 2.2407726 33 4 1979–1999 0.61 M-v 2 Williams 31414 1979 QJ1

1979 UC4 13.9 0.15 19990810 251.75101 57.02493 11.55408 3.53833 0.2326519 2.5786860 30 7 1950–1999 0.73 M-v 1 Williams 32042 1979 UC4

1979 WY3 13.0 0.15 19990810 84.53495 342.49202 89.51610 10.30758 0.1357982 2.7896147 44 3 1979–1999 0.75 M-v 3 Williams 35057 1979 WY3

1979 YQ 13.3 0.15 19990810 289.11973 318.20394 84.17724 9.04718 0.2447694 2.5820829 76 4 1979–1999 0.63 M-v 3 Williams 32042 1979 YQ
1980 DS4 13.9 0.15 19990810 58.34986 65.40685 173.97221 4.69657 0.1999452 2.3785846 23 5 1980–1999 0.71 M-v 2 Williams 32738 1980 DS4

1980 KE 13.9 0.15 19990810 20.07348 53.75634 257.14280 8.02759 0.2179683 2.3872432 51 4 1980–1999 0.77 M-v 2 Williams 32298 1980 KE
1980 PU 14.8 0.15 19990810 333.66681 56.27103 223.07897 4.26402 0.2052838 2.1913743 48 3 1980–1999 0.70 M-v 2 Williams 35057 1980 PU
1981 DJ 13.8 0.15 19990810 57.87222 333.83210 231.31895 8.88047 0.0648248 3.1977698 50 3 1981–1999 0.88 M-v 3 Williams 35057 1981 DJ
1981 DT 13.4 0.15 19990810 160.29314 185.63242 329.35297 14.85862 0.0628289 3.0964481 36 3 1981–1999 0.82 M-v 3 Williams 29653 1981 DT
1981 DV 14.0 0.15 19990810 171.01607 268.15531 209.72714 14.10193 0.0490326 2.6295615 43 4 1977–1999 0.77 M-v 3 Williams 31780 1981 DV
1981 DH1 13.0 0.15 19990810 302.52188 107.20629 280.21669 7.22672 0.1947167 3.0568072 38 3 1981–1999 0.66 M-v 3 Williams 26394 1981 DH1

1981 DP1 15.5 0.15 19990810 350.65567 47.81337 248.03908 6.66920 0.1305264 2.3071839 32 2 1981–1999 0.80 M-v 4 Williams 34822 1981 DP1

1981 DS1 14.2 0.15 19990810 327.26086 89.36052 295.06109 8.61611 0.1106852 2.5646155 25 4 1954–1999 0.84 M-v 2 Williams 24580 1981 DS1

1981 DT2 13.1 0.15 19990810 239.92517 103.80008 328.74009 14.56801 0.0997980 2.5975197 38 6 1981–1999 0.81 M-v 1 Williams 28882 1981 DT2

1981 DB3 14.2 0.15 19990810 309.41996 131.83177 231.68539 8.12597 0.2040667 2.6098705 30 6 1953–1999 0.76 M-v 2 Williams 31780 1981 DB3

1981 DQ3 13.6 0.15 19990810 35.74811 260.78576 321.39184 10.48917 0.1491479 2.6865499 20 4 1981–1999 0.76 M-v 1 Williams 35057 1981 DQ3

1981 EL2 14.1 0.15 19990810 345.35775 97.40986 228.09907 10.78624 0.1623795 2.6181251 23 3 1981–1999 0.79 M-v 4 Williams 31707 1981 EL2

1981 EP2 12.9 0.15 19990810 16.74865 125.78969 214.95262 15.27706 0.1175262 3.0302705 26 3 1981–1999 1.07 M-v 3 Williams 32209 1981 EP2

1981 EK3 14.9 0.15 19990810 83.72130 340.62530 241.12307 5.89822 0.1183619 2.6216448 32 3 1981–1999 1.02 M-v 3 Williams 32209 1981 EK3

1981 EM3 15.3 0.15 19990810 252.36532 170.98714 252.19179 5.83261 0.0720491 2.2624063 34 6 1981–1999 0.83 M-v 1 Williams 31579 1981 EM3

1981 EJ4 13.5 0.15 19990810 279.03903 167.32784 215.55351 10.05911 0.0342864 3.1132891 38 3 1981–1999 0.84 M-v 3 Williams 35057 1981 EJ4

1981 EN4 13.1 0.15 19990810 236.83128 203.15599 252.33764 9.89212 0.0525455 3.0584678 32 6 1981–1999 0.79 M-v 2 Williams 32042 1981 EN4

1981 EM5 14.4 0.15 19990810 213.88914 189.48893 272.41490 8.16397 0.0571741 3.0866405 19 3 1981–1999 0.85 M-v 3 Williams 22429 1981 EM5

1981 EW5 14.2 0.15 19990810 293.67388 189.36568 223.84765 12.62114 0.1508435 2.5520921 35 3 1981–1999 0.82 M-v 3 Williams 32298 1981 EW5

1981 EM6 14.3 0.15 19990810 346.69886 131.82722 214.76596 13.08285 0.1278457 2.5906900 25 3 1981–1999 0.97 M-v 3 Williams 31945 1981 EM6

1981 EU6 15.1 0.15 19990810 331.05153 71.34636 246.21352 7.95793 0.2907129 2.3169866 48 3 1981–1999 0.69 M-v 2 Williams 34822 1981 EU6

1981 EV6 13.4 0.15 19990810 319.37733 86.53815 282.08855 7.59155 0.1031765 3.0785547 31 3 1981–1999 0.51 M-v 3 Williams 26558 1981 EV6

1981 EB10 15.1 0.15 19990810 44.97852 339.93045 204.14783 4.51185 0.1005337 2.3395715 71 4 1981–1999 0.84 M-v 2 Williams 34573 1981 EB10

1981 ER11 15.2 0.15 19990810 160.79470 213.41603 290.12670 2.40092 0.0652603 2.6085869 39 4 1979–1999 0.95 M-v 2 Williams 32042 1981 ER11

1981 EF12 15.9 0.15 19990810 71.82255 327.16693 267.56627 5.09289 0.1270199 2.2868395 24 5 1981–1999 0.47 M-v 1 Williams 31271 1981 EF12

1981 EZ12 14.9 0.15 19990810 273.16447 133.54565 278.30224 4.52391 0.1215287 2.2545931 43 3 1981–1999 0.69 M-v 3 Williams 35057 1981 EZ12

1981 EV13 13.3 0.15 19990810 15.33297 70.00344 207.36104 9.97215 0.1675167 3.1771383 75 3 1981–1999 0.65 M-v 3 Williams 35057 1981 EV13

1981 EN15 15.7 0.15 19990810 210.62953 174.91043 284.44346 2.37643 0.1062025 2.2662619 25 4 1979–1999 0.74 M-v 2 Williams 32042 1981 EN15

1981 EV15 15.0 0.15 19990810 101.16138 217.38797 347.01609 10.45870 0.0480524 2.6197967 34 3 1981–1999 0.80 M-v 3 Williams 31710 1981 EV15

1981 EO16 15.8 0.15 19990810 327.80835 140.80778 217.90443 7.96963 0.1959312 2.2630719 22 3 1981–1999 0.78 M-v 3 Williams 23132 1981 EO16

1981 EY16 15.2 0.15 19990810 259.57411 131.32600 238.17465 3.23597 0.1528170 2.3070307 29 2 1981–1999 0.90 M-v 5 Williams 34823 1981 EY16

1981 EM18 14.3 0.15 19990810 119.83491 201.09745 337.79229 5.86579 0.1000278 2.2803598 49 6 1979–1999 0.72 M-v 2 Williams 31580 1981 EM18

1981 EP18 14.4 0.15 19990810 79.60023 34.34830 185.80363 8.52493 0.1283947 3.1342554 46 4 1981–1999 0.88 M-v 2 Williams 32042 1981 EP18

1981 EN24 15.2 0.15 19990810 233.53630 197.54201 254.86283 1.78257 0.1144802 2.2509780 81 4 1981–1999 0.74 M-v 1 Williams 32298 1981 EN24

1981 EZ24 14.8 0.15 19990810 38.94126 58.62742 181.17484 12.83858 0.1203145 2.6570410 29 4 1981–1999 0.90 M-v 2 Williams 35057 1981 EZ24

1981 EL27 14.4 0.15 19990810 150.01377 241.37681 189.45831 3.04177 0.0926631 2.7041112 32 3 1981–1999 0.78 M-v 3 Williams 34824 1981 EL27

1981 EV29 15.4 0.15 19990810 55.66522 36.04838 210.34862 12.65943 0.1486730 2.6315408 23 4 1977–1999 0.94 M-v 2 Williams 23535 1981 EV29

1981 EK30 16.1 0.15 19990810 30.69626 4.13330 262.38985 6.11434 0.1002544 2.2939973 18 3 1981–1999 0.76 M-v 4 Williams 32212 1981 EK30

1981 EN30 13.0 0.15 19990810 331.80683 279.83027 59.12675 1.94536 0.1713311 3.1095634 36 3 1981–1999 0.62 M-v 4 Williams 35057 1981 EN30

1981 EP30 13.1 0.15 19990810 271.17206 224.13033 174.41253 20.56730 0.0236661 3.0999608 34 6 1981–1999 0.72 M-v 1 Williams 32043 1981 EP30

1981 EE31 15.1 0.15 19990810 354.14353 106.33829 178.21803 21.40105 0.2691445 2.3257692 41 2 1981–1999 0.74 M-v 3 Williams 34824 1981 EE31

1981 EF31 15.3 0.15 19990810 254.50071 261.25672 161.28799 4.23859 0.0539734 2.2641723 51 3 1981–1999 0.81 M-v 3 Williams 32043 1981 EF31

1981 EN31 15.4 0.15 19990810 304.70356 171.40520 160.19535 4.20998 0.1114969 2.3075062 35 3 1981–1999 0.79 M-v 4 Williams 34824 1981 EN31

1981 ED34 15.4 0.15 19990810 55.93010 94.25979 305.73780 2.16928 0.1977712 2.4416206 55 4 1979–1998 0.66 M-v 2 Williams 33065 1981 ED34

1981 EB35 15.1 0.15 19990810 217.14159 267.93332 183.71720 5.61447 0.0504781 2.2678031 37 3 1981–1999 0.85 M-v 4 Williams 31781 1981 EB35

1981 EB37 14.0 0.15 19990810 298.91202 302.29247 358.25710 8.21252 0.0298562 2.6884181 53 4 1981–1999 0.81 M-v 3 Williams 35057 1981 EB37
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1981 ED37 14.4 0.15 19990810 310.81143 291.36229 28.95832 4.07900 0.2152628 2.3173414 63 7 1975–1999 0.85 M-v 2 Williams 35057 1981 ED37

1981 EL37 13.9 0.15 19990810 352.94911 111.33286 208.02111 10.87319 0.1472483 3.1156903 21 3 1981–1999 0.88 M-v 3 Williams 31947 1981 EL37

1981 EJ38 14.0 0.15 19990810 75.53638 15.71014 195.41404 9.02879 0.0875084 2.6412599 38 3 1981–1999 0.79 M-v 2 Williams 35057 1981 EJ38

1981 EC39 14.1 0.15 19990810 19.57313 77.41330 178.61523 26.02237 0.1058780 3.1796772 37 3 1981–1999 0.87 M-v 3 Williams 32043 1981 EC39

1981 EP40 14.5 0.15 19990810 345.24094 130.06481 192.87813 7.09055 0.2160365 2.2884722 24 5 1981–1999 1.08 M-v 2 Williams 31781 1981 EP40

1981 EY40 14.8 0.15 19990810 317.00167 82.12946 218.34381 1.36495 0.0696310 2.6774470 13 4 1978–1999 0.87 M-v 2 Williams 35057 1981 EY40

1981 EA41 14.0 0.15 19990810 143.92280 323.62472 183.45008 6.29814 0.0553940 3.1314325 25 4 1978–1999 0.96 M-v 2 Williams 31711 1981 EA41

1981 EM41 13.6 0.15 19990810 308.59014 37.68194 340.82900 5.94380 0.1756953 3.0629704 16 3 1981–1999 0.78 M-v 4 Williams 27102 1981 EM41

1981 EU42 14.1 0.15 19990810 322.12526 156.35936 206.62729 0.78286 0.1624192 3.0799102 21 4 1981–1999 0.53 M-v 1 Williams 32214 1981 EU42

1981 EC43 14.8 0.15 19990810 349.38805 132.62886 188.81344 5.09027 0.1907302 2.2885127 44 3 1981–1999 0.73 M-v 3 Williams 35057 1981 EC43

1981 EG44 13.0 0.15 19990810 217.07226 98.20273 12.71242 9.63119 0.0560682 3.0662654 22 4 1978–1999 0.62 M-v 1 Williams 21968 1981 EG44

1981 EE47 13.8 0.15 19990810 332.60726 214.18995 162.12257 6.01676 0.2112357 2.5561510 47 5 1981–1999 0.68 M-v 2 Williams 32299 1981 EE47

1981 EF48 13.0 0.15 19990810 334.77166 117.83627 224.22321 1.68963 0.0105211 3.9162772 17 4 1977–1999 0.90 M-v 3 Williams 21968 1981 EF48

1981 EH48 14.2 0.15 19990810 227.96301 235.47372 227.42839 6.28659 0.1394177 2.5739655 24 4 1979–1999 0.85 M-v 2 Williams 32215 1981 EH48

1981 QS 14.4 0.15 19990810 228.83206 227.14413 161.30770 5.00747 0.1953734 2.4297949 56 4 1981–1999 0.70 M-v 2 Williams 35057 1981 QS
1981 SE9 14.6 0.15 19990810 356.75398 214.41353 114.28504 3.26392 0.2418252 2.3572392 27 4 1981–1999 0.86 M-v 2 Williams 32299 1981 SE9

1981 US14 13.9 0.15 19990810 255.42393 283.68614 78.73765 2.64179 0.1415653 2.4512209 56 5 1981–1999 0.76 M-v 3 Williams 35058 1981 US14

1981 UX22 14.1 0.15 19990810 190.35396 325.81430 65.84299 9.83850 0.1129756 2.9542990 17 3 1981–1999 0.60 M-v 3 Williams 34825 1981 UX22

1981 UE28 13.8 0.15 19990810 343.29564 354.68282 342.33011 3.92520 0.0757590 2.7829958 42 5 1981–1999 0.64 M-v 1 Williams 32739 1981 UE28

1981 UL29 14.4 0.15 19990810 5.14946 130.85476 214.43807 14.08607 0.2266500 2.7336293 26 4 1981–1999 0.79 M-v 3 Williams 32299 1981 UL29

1982 FN 13.9 0.15 19990810 76.92491 33.09655 177.83352 26.59202 0.2081251 2.5552000 22 5 1982–1999 0.91 M-v 2 Williams 25078 1982 FN
1982 FL1 12.9 0.15 19990810 78.04256 91.23044 25.39120 1.40681 0.1424885 3.1562877 64 5 1982–1999 0.69 M-v 1 Williams 34825 1982 FL1

1982 QP3 14.6 0.15 19990810 322.77981 97.50859 230.75022 5.40345 0.2338533 2.2962809 45 2 1982–1999 0.69 M-v 4 Williams 34825 1982 QP3

1982 SM2 14.5 0.15 19990810 342.01464 355.23082 348.76045 5.41162 0.1957481 2.2757554 48 4 1982–1999 0.83 M-v 2 Williams 32043 1982 SM2

1982 SN3 14.4 0.15 19990810 275.86554 196.45020 140.82010 3.48545 0.2471781 2.3357634 32 4 1982–1999 0.89 M-v 3 Williams 35058 1982 SN3

1982 SO5 14.9 0.15 19990810 339.92599 353.11760 1.75245 1.73209 0.3062810 2.6367850 35 5 1978–1999 0.63 M-v 1 Williams 28883 1982 SO5

1982 VF5 13.9 0.15 19990810 313.93989 154.56267 206.29219 5.33260 0.1612345 2.7039303 32 3 1982–1999 0.85 M-v 5 Williams 32216 1982 VF5

1983 PM1 13.6 0.15 19990810 308.45011 77.84966 268.63731 7.97663 0.2130478 2.5689660 21 5 1971–1999 0.77 M-v 2 Williams 34826 1983 PM1

1983 RL 14.9 0.15 19990810 335.26642 29.01869 339.93538 19.07140 0.1177836 1.9192634 43 4 1983–1999 0.65 M-v 3 Williams 31782 1983 RL
1983 RZ2 13.9 0.15 19990810 311.54164 215.19862 112.96434 8.88804 0.1987095 2.5732580 69 2 1983–1999 0.51 M-v 4 Williams 34826 1983 RZ2

1983 RL3 15.0 0.15 19990810 337.59495 67.28597 295.14452 3.06723 0.1426993 2.1698527 75 4 1976–1999 0.74 M-v 3 Williams 32299 1983 RL3

1984 HH1 14.5 0.15 19990810 71.84940 83.22816 166.72873 2.44436 0.1945263 2.3443509 32 4 1984–1999 0.76 M-v 2 Williams 32044 1984 HH1

1984 JR 15.4 0.15 19990810 16.67995 172.90184 102.98658 3.11781 0.1695925 2.3850354 19 3 1984–1999 0.38 M-v 3 Williams 35058 1984 JR
1984 SN6 13.4 0.15 19990810 34.53827 129.06351 61.94274 3.29889 0.0880311 2.5620616 102 5 1984–1999 0.71 M-v 2 Williams 35058 1984 SN6

1985 DA2 14.1 0.15 19990810 336.25532 297.51802 303.10202 6.58466 0.2367332 2.3154689 59 3 1978–1999 0.81 M-v 4 Williams 35058 1985 DA2

1985 PL1 14.1 0.15 19990810 298.41495 143.67187 192.49472 11.89374 0.0572994 2.8834916 33 4 1985–1999 0.83 M-v 2 Williams 35058 1985 PL1

1985 RV2 15.4 0.15 19990810 314.97568 210.25374 141.59331 5.89692 0.2417414 2.3363285 50 4 1985–1999 0.65 M-v 1 Williams 35058 1985 RV2

1985 RX2 15.3 0.15 19990810 312.83549 259.43724 67.71103 1.79430 0.1996645 2.3558603 43 2 1985–1999 0.71 M-v 5 Williams 34826 1985 RX2

1985 RP3 14.6 0.15 19990810 331.49620 282.30901 3.85862 2.11924 0.2018327 2.3747566 93 4 1985–1999 0.76 M-v 2 Williams 35058 1985 RP3

1985 SV2 13.6 0.15 19990810 279.76498 71.96046 281.97186 5.90277 0.1171970 2.3960709 38 4 1985–1999 0.75 M-v 2 Williams 35058 1985 SV2

1985 UJ3 14.5 0.15 19990810 4.30527 222.22462 107.86543 1.26900 0.2413420 2.3174505 61 5 1978–1999 0.77 M-v 3 Williams 32044 1985 UJ3

1985 VF1 14.6 0.15 19990810 266.64755 151.60737 272.18611 1.22010 0.2149860 2.3582010 51 5 1985–1999 0.70 M-v 1 Williams 32299 1985 VF1

1986 EL5 13.3 0.15 19990810 212.87645 69.74689 2.53301 5.22285 0.0780880 2.5385232 30 4 1976–1999 0.79 M-v 2 Williams 34574 1986 EL5

1986 PB 14.3 0.15 19990810 321.24820 179.66665 151.59754 26.77101 0.0493604 1.9115354 37 3 1986–1999 0.72 M-v 3 Williams 35058 1986 PB
1986 PY 14.7 0.15 19990810 353.52721 195.44646 146.20020 7.97711 0.2470735 2.1886924 56 3 1986–1999 0.69 M-v 3 Williams 35058 1986 PY
1986 QE1 15.2 0.15 19990810 303.51321 262.86520 75.85116 2.82711 0.1600566 2.2457539 67 2 1986–1999 0.61 M-v 4 Williams 34826 1986 QE1

1986 QF1 14.6 0.15 19990810 296.40979 15.24029 9.47108 5.27037 0.1391203 2.2152792 99 3 1986–1999 0.57 M-v 4 Williams 32300 1986 QF1

1986 QY2 13.0 0.15 19990810 352.93148 190.91782 147.92163 15.42813 0.2258169 2.6577556 67 3 1986–1999 0.58 M-v 2 Williams 35058 1986 QY2

1986 RY4 14.5 0.15 19990810 286.02039 338.46431 358.40426 4.36821 0.1860897 2.2609767 66 5 1986–1999 0.53 M-v 1 Williams 35058 1986 RY4

1986 RV5 15.0 0.15 19990810 257.55869 130.51376 243.30446 4.52917 0.1790613 2.2834463 21 3 1986–1999 0.74 M-v 4 Williams 35058 1986 RV5

1986 TR 13.9 0.15 19990810 357.63994 89.67896 251.54503 9.76458 0.3055655 2.6712550 34 3 1986–1999 0.58 M-v 3 Williams 27119 1986 TR
1986 VZ 14.3 0.15 19990810 212.82419 342.08226 13.98739 5.59477 0.2085074 2.3684895 25 4 1986–1999 0.74 M-v 3 Williams 35058 1986 VZ
1986 VQ2 14.5 0.15 19990810 286.29862 75.38271 278.90159 5.36254 0.2006018 2.2753923 35 5 1986–1999 0.84 M-v 2 Williams 35058 1986 VQ2
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1987 BR1 14.4 0.15 19990810 288.73982 171.91096 273.04589 3.68975 0.0948910 2.2507737 55 4 1987–1999 0.70 M-v 2 Williams 32300 1987 BR1

1987 BW1 15.4 0.15 19990810 230.52670 211.59025 243.56544 3.99358 0.1551387 2.3107489 63 4 1987–1999 0.73 M-v 1 Williams 32300 1987 BW1

1987 BA2 12.5 0.15 19990810 144.07580 265.48235 258.86694 12.11677 0.0921101 2.9596706 48 5 1980–1999 0.79 M-v 2 Williams 35058 1987 BA2

1987 PM 12.4 0.15 19990810 246.64437 22.62831 278.40640 7.50341 0.0646548 2.7757152 44 5 1987–1999 0.82 M-v 2 Williams 35058 1987 PM
1987 QE7 13.6 0.15 19990810 272.11091 180.58725 191.37847 11.84233 0.1866022 2.6234861 62 3 1987–1999 0.79 M-v 3 Williams 35058 1987 QE7

1987 RA3 14.2 0.15 19990810 347.00756 166.90911 139.97342 4.35462 0.2404513 2.5706057 42 4 1987–1999 0.71 M-v 4 Williams 35058 1987 RA3

1987 RN3 13.3 0.15 19990810 192.58168 115.08383 288.43994 7.96204 0.1368573 2.7365641 38 3 1987–1999 0.63 M-v 4 Williams 35058 1987 RN3

1987 SM3 14.0 0.15 19990810 315.32679 309.07615 307.43531 5.94435 0.1043840 2.1956977 42 2 1987–1999 0.69 M-v 4 Williams 35058 1987 SM3

1987 SD10 14.3 0.15 19990810 31.95908 339.43891 164.28711 8.09828 0.0558279 2.2759795 22 3 1987–1999 0.68 M-v 4 Williams 35058 1987 SD10

1987 SN12 14.1 0.15 19990810 335.59443 183.87421 145.03564 1.54376 0.2118414 2.5667719 60 6 1979–1999 0.64 M-v 3 Williams 35058 1987 SN12

1987 UZ1 14.5 0.15 19990810 167.75829 214.00052 224.26351 25.68849 0.1069230 1.8831807 57 3 1987–1999 0.77 M-v 3 Williams 35059 1987 UZ1

1987 WO1 13.4 0.15 19990810 323.14819 157.61652 234.57212 6.64730 0.0376379 2.5748575 44 7 1987–1999 0.72 M-v 1 Williams 32044 1987 WO1

1988 BW 12.9 0.15 19990810 274.51884 140.90447 322.72701 12.18763 0.1229396 2.6415122 36 7 1988–1999 0.79 M-v 1 Williams 30288 1988 BW
1988 BT3 14.8 0.15 19990810 155.36671 282.21604 152.63118 5.54962 0.1186889 2.3028894 42 4 1988–1999 0.76 M-v 2 Williams 35059 1988 BT3

1988 BZ3 13.7 0.15 19990810 312.23666 43.08466 258.30904 5.28627 0.1705397 2.2873081 59 5 1972–1999 0.70 M-v 2 Williams 35059 1988 BZ3

1988 CQ2 14.0 0.15 19990810 59.76934 349.52644 133.88115 3.22215 0.2422296 3.0422747 61 3 1988–1999 0.90 M-v 3 Williams 35059 1988 CQ2

1988 CL4 13.9 0.15 19990810 200.11366 240.18430 237.35210 7.58023 0.1542756 2.7716015 35 3 1988–1999 0.88 M-v 3 Williams 32300 1988 CL4

1988 DF3 14.5 0.15 19990810 264.99944 120.67674 266.14443 6.58196 0.1277881 2.2429826 34 3 1988–1999 0.64 M-v 3 Williams 32044 1988 DF3

1988 EP 14.4 0.15 19990810 33.05575 37.41276 163.66225 10.53064 0.2426732 2.3669737 51 2 1988–1999 0.89 M-v 3 Williams 35059 1988 EP
1988 EA2 14.6 0.15 19990810 131.13894 24.27196 156.60805 3.69207 0.0634292 2.2579989 59 5 1971–1999 0.67 M-v 2 Williams 31782 1988 EA2

1988 EB2 14.2 0.15 19990810 179.56416 245.76619 182.41605 5.95190 0.1413899 2.3212097 47 3 1979–1999 0.68 M-v 4 Williams 34828 1988 EB2

1988 FB 14.3 0.15 19990810 56.67073 89.91125 44.75018 2.61575 0.1521189 2.4010448 53 3 1977–1999 0.81 M-v 3 Williams 35059 1988 FB
1988 KB 13.6 0.15 19990810 46.20782 144.74944 89.06375 25.59717 0.2387059 2.3584679 31 4 1988–1999 0.81 M-v 2 Williams 25439 1988 KB
1988 MA 13.8 0.15 19990810 60.57735 336.96425 231.87063 23.51069 0.1707724 2.3664995 27 2 1988–1999 0.51 M-v 4 Williams 34828 1988 MA
1988 PN1 14.5 0.15 19990810 319.06576 200.09172 155.81407 3.01387 0.1994422 2.4129633 35 3 1988–1999 0.78 M-v 3 Williams 35059 1988 PN1

1988 RK 13.9 0.15 19990810 306.55081 193.39612 176.46119 12.67286 0.1862431 2.4260448 54 5 1954–1999 0.74 M-v 2 Williams 35059 1988 RK
1988 RE1 13.4 0.15 19990810 176.03505 212.06222 195.64104 14.61604 0.1047120 2.5916246 65 4 1980–1999 0.74 M-v 3 Williams 34575 1988 RE1

1988 RM3 14.1 0.15 19990810 352.03721 354.39133 356.18492 8.58709 0.1454102 2.3833125 44 4 1988–1999 0.72 M-v 2 Williams 35059 1988 RM3

1988 RW3 13.6 0.15 19990810 5.26331 293.69283 22.14890 1.69656 0.1442452 3.1743068 31 5 1981–1999 0.66 M-v 2 Williams 32044 1988 RW3

1988 RT4 13.8 0.15 19990810 308.12118 236.35647 151.34124 1.73900 0.2391473 3.1657013 47 4 1988–1999 0.45 M-v 1 Williams 29656 1988 RT4

1988 RZ5 14.4 0.15 19990810 2.29574 166.15969 170.80146 3.37010 0.1137784 2.3636680 90 4 1988–1999 0.75 M-v 3 Williams 32300 1988 RZ5

1988 RD6 14.5 0.15 19990810 302.05319 313.07935 49.44036 2.08564 0.1963895 2.4252810 45 6 1988–1999 0.85 M-v 2 Williams 31783 1988 RD6

1988 RG10 11.0 0.15 19990810 324.60856 7.00918 342.44905 3.52325 0.0487726 5.1586033 24 5 1988–1999 0.46 M-v 1 Williams 25079 1988 RG10

1988 RO10 11.9 0.15 19990810 24.18279 122.93924 160.34705 23.69596 0.0479941 5.1859068 26 4 1988–1999 0.54 M-v 1 Williams 25226 1988 RO10

1988 RR10 12.2 0.15 19990810 25.41241 123.11242 164.51218 17.28330 0.0606846 5.1284745 35 5 1988–1999 0.39 M-v 0 Williams 31004 1988 RR10

1988 RY10 11.4 0.15 19990810 326.00808 235.78011 111.99163 2.22152 0.0834057 5.1887038 28 6 1988–1999 0.53 M-v 0 Williams 28884 1988 RY10

1988 RB11 13.8 0.15 19990810 285.38063 246.38806 162.93721 0.94431 0.2032878 3.1810422 21 5 1988–1999 0.64 M-v 1 Williams 29656 1988 RB11

1988 RM11 11.6 0.15 19990810 308.75537 233.98812 140.78179 3.35353 0.0380340 5.1317808 19 5 1988–1999 0.53 M-v 1 Williams 25079 1988 RM11

1988 RN11 11.6 0.15 19990810 69.73047 56.23210 171.53396 1.41437 0.0947842 5.2645552 36 8 1982–1999 0.80 M-v 0 Williams 34004 1988 RN11

1988 RT12 12.1 0.15 19990810 338.49246 134.83766 197.75244 6.49094 0.1595187 5.2209501 31 6 1977–1999 0.64 M-v 1 Williams 30090 1988 RT12

1988 SE2 14.0 0.15 19990810 337.27370 256.21069 45.18235 8.78908 0.1120745 2.4592737 28 4 1988–1999 0.87 M-v 3 Williams 35059 1988 SE2

1988 SP2 12.0 0.15 19990810 352.29373 159.71308 170.26556 12.68304 0.1573847 5.1935048 16 3 1988–1999 0.53 M-v 3 Marsden 15560 1988 SP2

1988 SL3 10.9 0.15 19990810 344.32463 216.47970 122.59576 25.15610 0.0906802 5.1885156 27 5 1988–1999 0.45 M-v 0 Williams 30090 1988 SL3

1988 TM1 14.3 0.15 19990810 297.61424 193.53460 213.40746 1.79781 0.1881322 2.4199902 40 5 1982–1999 0.77 M-v 1 Williams 35059 1988 TM1

1988 VL2 13.2 0.15 19990810 268.75405 222.05039 236.29487 10.45060 0.0962828 2.4236174 36 4 1988–1999 0.85 M-v 2 Williams 32300 1988 VL2

1988 VT2 14.4 0.15 19990810 327.71249 111.78587 276.01703 1.63357 0.1702780 2.4044080 25 5 1988–1999 0.83 M-v 2 Williams 29656 1988 VT2

1988 VR3 14.0 0.15 19990810 337.13399 194.26417 183.34498 2.24998 0.2045989 2.4138232 52 5 1988–1999 0.77 M-v 2 Williams 32045 1988 VR3

1988 XE 13.3 0.15 19990810 177.23928 169.49717 252.73122 12.74833 0.2954732 2.6494555 37 5 1962–1999 0.83 M-v 2 Williams 35059 1988 XE
1988 XL 13.9 0.15 19990810 334.18274 120.22795 220.68589 3.05734 0.1317349 2.4870653 79 4 1988–1999 0.74 M-v 3 Williams 34575 1988 XL
1988 XR 14.6 0.15 19990810 325.86733 161.28226 236.47000 1.03099 0.2283443 2.4186140 25 6 1954–1999 0.76 M-v 2 Williams 23684 1988 XR
1989 AR5 14.2 0.15 19990810 212.15081 274.87080 125.42731 4.49632 0.1104748 2.6948252 31 3 1989–1999 0.86 M-v 4 Williams 34829 1989 AR5

1989 AU6 14.0 0.15 19990810 173.69477 117.85347 311.07244 4.60495 0.0551353 2.7344114 36 3 1989–1999 0.69 M-v 5 Williams 35059 1989 AU6

1989 AG7 13.9 0.15 19990810 73.29640 122.00465 134.78569 12.67991 0.1363570 2.6143388 52 4 1988–1999 0.65 M-v 1 Williams 35059 1989 AG7
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1989 BZ 12.9 0.15 19990810 96.71080 232.27219 330.40893 12.20413 0.0997200 2.6450874 51 4 1987–1999 0.72 M-v 3 Williams 31783 1989 BZ
1989 CG1 12.3 0.15 19990810 172.33853 246.51983 305.84557 14.00043 0.0876106 2.5643172 33 6 1952–1999 0.57 M-v 1 Williams 32301 1989 CG1

1989 CS1 13.3 0.15 19990810 150.62129 170.90051 341.66736 12.87668 0.1117224 2.6729573 23 4 1980–1999 0.59 M-v 3 Williams 31950 1989 CS1

1989 CX1 14.1 0.15 19990810 72.67240 359.81672 124.06666 6.04254 0.2417422 2.8584716 56 3 1989–1999 0.87 M-v 2 Williams 35059 1989 CX1

1989 CQ2 12.9 0.15 19990810 271.36263 228.04805 189.83378 10.81142 0.0905043 3.5591652 27 3 1989–1999 0.81 M-v 3 Williams 24912 1989 CQ2

1989 DK 12.9 0.15 19990810 206.82518 175.13564 298.60290 11.89334 0.1024623 2.6042931 32 3 1989–1999 0.53 M-v 3 Williams 22080 1989 DK
1989 EJ1 15.1 0.15 19990810 32.15291 76.46241 166.99586 4.16176 0.1169015 2.1688810 49 4 1989–1999 0.88 M-v 2 Williams 35059 1989 EJ1

1989 GM2 14.1 0.15 19990810 155.38196 297.30662 217.00420 6.08247 0.1664209 2.6994832 29 3 1989–1999 0.63 M-v 4 Williams 34005 1989 GM2

1989 MH 12.5 0.15 19990810 352.12737 156.94908 86.08792 11.45810 0.2266611 2.9937844 62 3 1989–1999 0.83 M-v 3 Williams 35060 1989 MH
1989 RL 14.7 0.15 19990810 1.04876 155.41410 176.94702 3.09173 0.1814598 2.2219342 40 4 1989–1999 0.87 M-v 2 Williams 32301 1989 RL
1989 RT 13.9 0.15 19990810 310.46919 339.68631 323.40867 6.73945 0.1248265 2.3469460 56 3 1989–1999 0.75 M-v 3 Williams 35060 1989 RT
1989 RJ2 14.1 0.15 19990810 272.07520 131.46559 250.14498 21.60174 0.2546964 2.3234878 26 2 1989–1999 0.73 M-v 3 Williams 34829 1989 RJ2

1989 RN2 13.1 0.15 19990810 306.58542 313.31629 350.29884 11.10116 0.2121461 3.1762288 48 3 1989–1999 0.81 M-v 4 Williams 34575 1989 RN2

1989 ST1 14.9 0.15 19990810 166.69421 6.76536 74.57855 3.20760 0.1470477 2.4267093 31 2 1989–1999 1.12 M-v 6 Williams 34829 1989 ST1

1989 SV2 13.6 0.15 19990810 128.55543 145.52220 44.20877 10.41766 0.0376524 3.0667929 54 4 1989–1999 0.79 M-v 1 Williams 32301 1989 SV2

1989 SY2 13.0 0.15 19990810 5.50727 132.62047 127.44279 5.87124 0.1066832 3.2022044 75 3 1989–1999 0.69 M-v 3 Williams 35060 1989 SY2

1989 SD3 14.6 0.15 19990810 323.42302 340.84573 41.95296 4.95881 0.1560759 2.2531208 48 4 1989–1999 0.87 M-v 2 Williams 32045 1989 SD3

1989 SR3 13.1 0.15 19990810 149.98303 335.40517 103.35646 3.56332 0.0525565 3.4052270 46 3 1989–1999 0.90 M-v 4 Williams 35060 1989 SR3

1989 SB4 14.7 0.15 19990810 207.71889 344.00958 121.51227 4.08116 0.1740006 2.3306553 53 4 1989–1999 0.98 M-v 2 Williams 32045 1989 SB4

1989 SC4 12.9 0.15 19990810 143.02183 322.59403 191.96296 21.57404 0.0615239 3.1578581 50 4 1989–1999 0.77 M-v 1 Williams 32301 1989 SC4

1989 SM4 13.7 0.15 19990810 322.75704 249.02785 109.12180 2.51701 0.1316467 3.0448557 32 5 1989–1999 0.85 M-v 2 Williams 32045 1989 SM4

1989 SQ4 14.9 0.15 19990810 174.77607 39.05546 101.46650 3.32637 0.1329560 2.3213208 33 4 1984–1999 0.76 M-v 2 Williams 33334 1989 SQ4

1989 SU4 15.6 0.15 19990810 293.81976 223.11960 129.60389 3.59787 0.1803966 2.3306195 38 3 1989–1999 0.90 M-v 5 Williams 34830 1989 SU4

1989 SC8 14.8 0.15 19990810 298.61070 96.71610 295.52964 3.80620 0.2022773 2.2817367 35 5 1989–1999 0.66 M-v 1 Williams 31783 1989 SC8

1989 TS2 11.9 0.15 19990810 10.72490 158.24052 149.68590 11.28293 0.0424609 5.2692416 21 4 1988–1999 0.57 M-v 1 Williams 30272 1989 TS2

1989 TW4 15.4 0.15 19990810 283.17261 348.32185 53.44486 6.85710 0.1553742 2.2921612 21 3 1989–1999 0.53 M-v 3 Williams 33223 1989 TW4

1989 TY10 14.7 0.15 19990810 314.93092 180.28446 197.88121 4.91603 0.2229485 2.2712276 45 7 1955–1999 0.89 M-v 2 Williams 32045 1989 TY10

1989 TN11 14.4 0.15 19990810 279.22588 347.35796 10.41247 6.57872 0.1755799 2.3399470 40 3 1989–1999 0.74 M-v 3 Williams 34830 1989 TN11

1989 UO 14.5 0.15 19990810 235.79667 334.48583 72.89007 3.27022 0.2041035 2.3728889 34 5 1989–1999 0.76 M-v 2 Williams 35060 1989 UO
1989 UM1 14.6 0.15 19990810 338.64173 306.94123 55.66060 3.06216 0.1935103 2.2649605 52 4 1989–1999 0.75 M-v 2 Williams 32045 1989 UM1

1989 UP1 13.4 0.15 19990810 281.14278 305.03094 81.87596 6.71174 0.2001496 2.3254889 30 6 1982–1999 0.82 M-v 2 Williams 32045 1989 UP1

1989 VJ 13.0 0.15 19990810 166.56347 178.94473 257.68019 5.16551 0.1022522 2.4593522 35 2 1989–1999 0.84 M-v 5 Williams 34830 1989 VJ
1989 VQ1 14.5 0.15 19990810 87.50347 23.22896 145.24795 7.35465 0.1027675 2.4404017 33 3 1989–1999 0.74 M-v 3 Williams 35060 1989 VQ1

1989 WG 14.5 0.15 19990810 269.49485 295.36124 86.06254 5.68271 0.1988073 2.3632313 59 4 1989–1999 0.71 M-v 2 Williams 34830 1989 WG
1989 WJ 13.6 0.15 19990810 106.76082 8.04214 67.09891 15.06584 0.1333995 2.6009582 35 2 1989–1999 0.74 M-v 4 Williams 35060 1989 WJ
1989 WU2 13.0 0.15 19990810 296.39226 320.52724 84.01220 3.00935 0.1924639 3.0903177 49 9 1978–1999 0.74 M-v 1 Williams 32301 1989 WU2

1989 WZ2 12.7 0.15 19990810 286.76114 354.41469 24.37984 13.68692 0.1200966 3.1452884 29 3 1989–1999 0.56 M-v 3 Williams 33068 1989 WZ2

1989 YC 13.9 0.15 19990810 261.69929 279.66962 101.01075 10.38711 0.2725544 2.4006481 51 3 1989–1999 0.78 M-v 3 Williams 34830 1989 YC
1989 YV4 14.9 0.15 19990810 218.92614 74.32463 33.87056 1.57427 0.1270770 2.3969714 32 6 1976–1999 0.70 M-v 1 Williams 32045 1989 YV4

1989 YC5 12.5 0.15 19990810 317.29816 48.10286 312.02374 15.13275 0.2574996 3.1722423 25 4 1977–1999 0.84 M-v 3 Williams 35060 1989 YC5

1990 BO 11.6 0.15 19990810 329.50544 89.54607 305.17746 15.69707 0.1054934 3.1854039 39 3 1990–1999 0.70 M-v 4 Williams 32741 1990 BO
1990 BT 13.9 0.15 19990810 313.21859 98.83292 328.89504 7.24118 0.1616659 2.2929360 20 6 1978–1999 0.75 M-v 2 Williams 35060 1990 BT
1990 BM1 13.6 0.15 19990810 248.11261 316.95996 120.46818 25.30600 0.2421188 2.3553504 47 3 1990–1999 0.57 M-v 3 Williams 34831 1990 BM1

1990 BC2 14.0 0.15 19990810 159.87929 313.70511 203.80616 5.98112 0.0693160 2.4280036 63 4 1990–1999 0.67 M-v 2 Williams 32046 1990 BC2

1990 DZ1 13.9 0.15 19990810 170.04112 180.83927 316.04384 5.93704 0.0917970 2.4631708 65 5 1986–1999 0.61 M-v 3 Williams 31784 1990 DZ1

1990 EM1 14.2 0.15 19990810 25.46606 92.60909 234.36143 5.38857 0.1564854 2.4314209 65 4 1990–1999 0.57 M-v 2 Williams 32046 1990 EM1

1990 ES1 15.0 0.15 19990810 71.48549 352.68717 288.30162 6.68987 0.0956283 2.4383743 25 5 1990–1999 0.92 M-v 1 Williams 31715 1990 ES1

1990 ET2 13.5 0.15 19990810 355.96490 64.38747 190.47395 12.82309 0.1570457 2.6596668 66 2 1990–1999 0.68 M-v 3 Williams 35060 1990 ET2

1990 FM 13.0 0.15 19990810 353.63228 150.62916 82.74293 17.95904 0.2850365 2.7341628 48 3 1990–1999 0.51 M-v 2 Williams 35060 1990 FM
1990 FJ2 13.2 0.15 19990810 91.91036 293.62115 211.10798 11.95857 0.1175645 2.6773694 63 4 1979–1999 0.61 M-v 3 Williams 34831 1990 FJ2

1990 HY 12.9 0.15 19990810 54.56347 156.98631 88.17023 16.32829 0.0780171 2.5879776 25 4 1990–1999 0.78 M-v 2 Williams 32742 1990 HY
1990 HU1 14.0 0.15 19990810 17.17401 119.08831 141.83059 14.32772 0.0297893 2.5876103 34 5 1954–1999 0.72 M-v 2 Williams 35060 1990 HU1

1990 HW1 13.5 0.15 19990810 200.92897 306.70135 135.78322 15.25190 0.0584876 2.5579109 36 3 1990–1999 0.46 M-v 3 Williams 31582 1990 HW1
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1990 OF 13.7 0.15 19990810 15.06994 85.37914 251.03647 12.13569 0.2932378 2.6644516 22 4 1990–1999 0.65 M-v 1 Williams 26579 1990 OF
1990 OB4 13.8 0.15 19990810 11.91735 84.96243 271.65984 11.47731 0.2474647 2.6478353 20 3 1990–1999 0.65 M-v 3 Williams 22082 1990 OB4

1990 OG4 13.7 0.15 19990810 346.84703 84.35006 266.85212 11.05361 0.2850796 2.6965397 30 2 1990–1999 0.52 M-v 3 Williams 34831 1990 OG4

1990 OS4 13.3 0.15 19990810 236.28902 235.05219 269.45408 14.03693 0.0540271 2.5605484 18 4 1989–1999 0.74 M-v 2 Williams 33224 1990 OS4

1990 OB5 13.6 0.15 19990810 0.39470 66.97145 259.69127 11.75735 0.1885051 2.6872400 25 3 1990–1999 0.67 M-v 4 Williams 32221 1990 OB5

1990 OE5 13.7 0.15 19990810 7.18999 22.13147 245.30658 7.18912 0.1802963 2.7758035 41 5 1989–1999 0.68 M-v 1 Williams 35060 1990 OE5

1990 QR1 13.8 0.15 19990810 351.17621 194.35335 129.46906 1.13173 0.0655217 2.7827807 90 4 1990–1999 0.66 M-v 1 Williams 32046 1990 QR1

1990 QW3 15.6 0.15 19990810 338.56385 341.28879 317.98695 1.78385 0.1529407 2.1417526 53 5 1987–1999 0.71 M-v 3 Williams 35060 1990 QW3

1990 QS4 14.0 0.15 19990810 271.51399 211.43798 107.80517 5.52069 0.1165469 2.2172867 42 3 1990–1999 0.73 M-v 2 Williams 35060 1990 QS4

1990 QW4 14.4 0.15 19990810 129.54086 306.64972 123.34679 8.66047 0.1504072 2.3050507 32 4 1990–1999 0.58 M-v 2 Williams 35060 1990 QW4

1990 QX4 15.0 0.15 19990810 281.06592 288.95606 47.06952 5.20201 0.1819838 2.1832017 30 3 1990–1999 0.63 M-v 4 Williams 34832 1990 QX4

1990 QH5 14.9 0.15 19990810 267.06153 322.23436 25.66686 3.71958 0.0801069 2.1914245 46 3 1990–1999 0.74 M-v 3 Williams 34832 1990 QH5

1990 QN5 13.2 0.15 19990810 294.02832 40.62003 345.49088 8.63720 0.1750579 2.7892836 23 4 1990–1999 0.77 M-v 2 Williams 29657 1990 QN5

1990 QB8 13.9 0.15 19990810 202.48291 331.10146 151.03450 6.54420 0.0545455 2.7572087 27 4 1990–1999 0.80 M-v 2 Williams 32046 1990 QB8

1990 QK8 13.5 0.15 19990810 327.67585 139.56754 122.99048 2.21924 0.0765357 2.9988357 53 3 1990–1999 0.78 M-v 4 Williams 35060 1990 QK8

1990 QX8 13.7 0.15 19990810 275.85638 341.11231 17.87084 2.11578 0.0710894 2.8937745 61 4 1990–1999 0.76 M-v 1 Williams 35060 1990 QX8

1990 RK5 13.7 0.15 19990810 316.25210 119.61945 208.24642 4.69044 0.2645989 2.8661012 66 3 1990–1999 0.69 M-v 3 Williams 35060 1990 RK5

1990 SF1 13.6 0.15 19990810 275.86076 146.04478 265.44394 3.60619 0.1783353 2.8417896 26 4 1976–1999 0.84 M-v 3 Williams 33224 1990 SF1

1990 SR2 14.4 0.15 19990810 305.36967 279.66915 32.65719 4.74148 0.1955610 2.1882463 42 3 1990–1999 0.76 M-v 4 Williams 35060 1990 SR2

1990 SA3 14.8 0.15 19990810 314.79890 118.65563 143.72159 6.73171 0.1496145 2.2539673 63 4 1990–1999 0.70 M-v 2 Williams 35060 1990 SA3

1990 SQ5 14.2 0.15 19990810 85.95442 349.53658 128.04403 4.54027 0.1364882 2.3188983 45 3 1990–1999 0.55 M-v 2 Williams 34832 1990 SQ5

1990 SS6 15.1 0.15 19990810 276.18797 227.21854 144.60392 3.37308 0.1495882 2.1666182 53 4 1990–1999 0.63 M-v 1 Williams 35060 1990 SS6

1990 SA7 15.3 0.15 19990810 1.02381 195.23165 41.16646 7.33169 0.0736581 2.2300225 42 3 1990–1999 0.76 M-v 4 Williams 35060 1990 SA7

1990 SN7 14.6 0.15 19990810 289.41929 276.70404 48.84698 4.23834 0.2050367 2.1883701 44 4 1977–1999 0.70 M-v 2 Williams 34576 1990 SN7

1990 SO7 14.6 0.15 19990810 327.88387 191.05720 154.59155 7.63301 0.1316092 2.8109630 23 5 1990–1999 0.71 M-v 2 Williams 31784 1990 SO7

1990 SH8 14.9 0.15 19990810 152.29515 322.77904 137.41409 6.05490 0.0780491 2.2240905 34 3 1990–1999 0.80 M-v 3 Williams 35060 1990 SH8

1990 SR8 15.2 0.15 19990810 170.01860 4.39498 79.59051 4.89026 0.0690819 2.2201569 43 4 1976–1999 0.89 M-v 2 Williams 35061 1990 SR8

1990 SS8 13.6 0.15 19990810 293.79403 160.21000 163.83970 10.47221 0.0920370 2.9752023 41 4 1990–1999 0.85 M-v 2 Williams 35061 1990 SS8

1990 SB11 14.7 0.15 19990810 258.02986 82.10324 284.95941 4.45840 0.1745298 2.1955148 46 4 1990–1999 0.79 M-v 2 Williams 35061 1990 SB11

1990 SU15 13.8 0.15 19990810 13.28924 142.56869 179.14535 12.52221 0.2194982 2.7031136 43 3 1990–1999 0.72 M-v 3 Williams 32742 1990 SU15

1990 TZ1 13.6 0.15 19990810 350.91294 95.60431 279.28876 2.27806 0.0884617 2.7219732 24 3 1990–1999 0.53 M-v 4 Williams 35061 1990 TZ1

1990 TY7 14.4 0.15 19990810 35.12283 116.65303 26.62156 2.97670 0.1116941 2.4058857 46 4 1990–1999 0.57 M-v 1 Williams 35061 1990 TY7

1990 TG11 15.0 0.15 19990810 283.04997 350.08180 277.88347 2.49052 0.0824698 2.3084478 48 4 1990–1999 0.82 M-v 2 Williams 35061 1990 TG11

1990 TV12 11.1 0.15 19990810 324.24051 111.21275 242.66872 24.04438 0.0924602 5.1949594 41 8 1954–1999 0.75 M-v 0 Williams 32302 1990 TV12

1990 TB13 13.3 0.15 19990810 303.63917 187.15702 132.99290 10.64016 0.0747405 2.9918538 68 4 1954–1999 0.55 M-v 1 Williams 35061 1990 TB13

1990 UB 14.7 0.15 19990810 170.45146 141.16422 285.23390 3.20142 0.1686876 2.2857010 27 4 1981–1999 0.85 M-v 2 Williams 34833 1990 UB
1990 UP1 14.3 0.15 19990810 196.14254 354.44225 55.96027 8.85945 0.1776344 2.2725063 40 4 1990–1999 0.87 M-v 2 Williams 34833 1990 UP1

1990 UM2 13.0 0.15 19990810 289.23618 277.20725 63.12668 11.20460 0.1133333 3.0210022 46 4 1990–1999 0.67 M-v 2 Williams 35061 1990 UM2

1990 UD3 13.7 0.15 19990810 349.53421 142.18404 228.22324 7.85780 0.2918993 2.7479309 28 5 1981–1999 0.81 M-v 2 Williams 32302 1990 UD3

1990 UL4 14.5 0.15 19990810 89.64747 62.82475 82.79794 7.13784 0.0471814 2.2887049 57 3 1990–1999 0.74 M-v 3 Williams 34833 1990 UL4

1990 UO4 14.1 0.15 19990810 24.51874 133.79642 188.79703 12.08781 0.1420591 2.7744999 27 3 1990–1999 0.85 M-v 3 Williams 35061 1990 UO4

1990 UY4 15.1 0.15 19990810 203.44658 276.69407 88.32740 6.24623 0.1889096 2.3092546 18 4 1990–1999 0.81 M-v 3 Williams 35061 1990 UY4

1990 UC5 14.7 0.15 19990810 82.43656 14.42764 123.45275 5.90709 0.1260138 2.3328627 31 2 1990–1999 0.75 M-v 4 Williams 34834 1990 UC5

1990 VM 13.1 0.15 19990810 203.60434 277.54957 115.31019 8.71793 0.1637758 3.1685827 36 4 1990–1999 0.86 M-v 2 Williams 35061 1990 VM
1990 VU3 13.3 0.15 19990810 223.95808 303.57771 144.58205 1.30643 0.1381775 2.9761950 24 5 1990–1999 0.65 M-v 1 Williams 32302 1990 VU3

1990 VL4 14.7 0.15 19990810 101.53833 48.99079 113.45241 7.51235 0.1013034 2.2763537 25 3 1990–1999 0.73 M-v 5 Williams 35061 1990 VL4

1990 VX4 13.5 0.15 19990810 133.62068 323.92208 81.22653 12.85088 0.2295781 2.3992106 44 3 1979–1999 0.69 M-v 3 Williams 35061 1990 VX4

1990 VZ5 12.8 0.15 19990810 314.25701 176.54495 122.79094 10.41493 0.0571001 3.1671212 47 4 1985–1999 0.87 M-v 2 Williams 34834 1990 VZ5

1990 VL6 10.1 0.15 19990810 334.67050 127.54015 214.79059 18.50237 0.1431646 5.1899264 45 5 1989–1999 0.61 M-v 1 Marsden 32302 1990 VL6

1990 VX6 14.0 0.15 19990810 295.84810 250.02892 101.83441 11.23741 0.1128024 2.9821467 27 4 1990–1999 0.60 M-v 1 Williams 32046 1990 VX6

1990 VV8 12.6 0.15 19990810 161.80970 355.18286 180.12374 15.28357 0.0756602 2.8545376 38 6 1978–1999 0.74 M-v 2 Williams 35061 1990 VV8

1990 VR14 14.1 0.15 19990810 191.87381 354.01602 52.12637 3.41176 0.1533368 2.2880712 27 4 1990–1999 0.65 M-v 3 Williams 35061 1990 VR14

1990 WF 13.7 0.15 19990810 231.32563 255.42704 130.93232 4.52742 0.1441993 2.2537744 70 3 1990–1999 0.56 M-v 3 Williams 35061 1990 WF
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1990 WK2 13.3 0.15 19990810 323.65747 138.56629 288.08555 12.59762 0.1871056 2.7232778 30 5 1985–1999 0.89 M-v 1 Williams 34492 1990 WK2

1990 WO3 14.2 0.15 19990810 224.47059 208.59842 166.01023 4.91071 0.1606642 2.2749819 42 3 1990–1999 0.76 M-v 4 Williams 35061 1990 WO3

1990 WH4 14.4 0.15 19990810 43.74091 84.21675 80.07876 11.22161 0.1548832 2.3969459 37 2 1990–1999 0.69 M-v 3 Williams 35061 1990 WH4

1990 WT6 15.4 0.15 19990810 195.26859 241.51242 173.78764 4.73118 0.1523671 2.2860201 22 4 1971–1999 0.87 M-v 2 Williams 27934 1990 WT6

1990 WC9 12.5 0.15 19990810 236.29122 339.54091 65.94390 12.33322 0.0620275 3.0411215 53 5 1990–1999 0.65 M-v 1 Williams 35061 1990 WC9

1990 XN 13.6 0.15 19990810 62.44991 17.44675 86.47223 6.33781 0.1585647 2.4661230 91 3 1990–1999 0.68 M-v 2 Williams 35061 1990 XN
1990 XU 13.1 0.15 19990810 299.02805 263.74742 132.33004 10.76689 0.1178265 2.9936059 49 4 1990–1999 0.59 M-v 2 Williams 32302 1990 XU
1991 AB2 14.0 0.15 19990810 156.10786 332.44050 175.68324 4.02792 0.1251227 2.2667473 40 4 1991–1999 0.59 M-v 2 Williams 32047 1991 AB2

1991 BT 13.7 0.15 19990810 74.56313 334.71257 211.15180 6.16844 0.0853345 2.3705478 51 5 1977–1999 0.68 M-v 1 Williams 34834 1991 BT
1991 BX 12.7 0.15 19990810 205.22657 219.29532 246.31925 4.12250 0.1470511 3.1505741 30 6 1989–1999 0.92 M-v 1 Williams 32047 1991 BX
1991 CJ1 14.1 0.15 19990810 112.96133 279.50482 126.60106 10.90893 0.0712415 2.5578081 34 2 1991–1999 0.65 M-v 5 Williams 33678 1991 CJ1

1991 CR1 12.8 0.15 19990810 257.66701 313.30742 111.18214 7.86668 0.0879222 3.1475135 40 5 1984–1999 0.64 M-v 1 Williams 32047 1991 CR1

1991 CW2 14.0 0.15 19990810 122.29790 79.84497 13.77673 8.04088 0.1275539 2.4849788 70 3 1991–1999 0.63 M-v 4 Williams 34577 1991 CW2

1991 CR6 14.9 0.15 19910213 336.76236 150.55934 29.52859 2.26685 0.2544116 2.5339198 5 1 12 days 1.47 D Williams 1991 CR6

1991 DC 14.3 0.15 19990810 175.78557 54.01736 17.93465 3.58963 0.1708846 2.3617346 23 5 1975–1999 0.81 M-v 2 Williams 35062 1991 DC
1991 ED 14.3 0.15 19990810 54.21476 242.30554 35.25374 7.30136 0.1072740 2.2899513 29 4 1981–1999 0.64 M-v 2 Williams 32047 1991 ED
1991 EM 13.5 0.15 19990810 53.38664 28.14123 280.79114 20.14979 0.1331607 3.2044641 14 3 1991–1999 0.85 M-v 4 Williams 32222 1991 EM
1991 ER 14.0 0.15 19990810 71.64776 330.34009 165.41439 8.02411 0.0797751 2.5152948 32 3 1991–1999 0.74 M-v 4 Williams 34835 1991 ER
1991 EY1 14.9 0.15 19990810 105.27701 244.66088 318.50867 5.06173 0.1384768 2.3105887 31 3 1991–1999 0.70 M-v 4 Williams 31785 1991 EY1

1991 ED2 14.3 0.15 19990810 176.59393 343.07843 162.20864 4.70104 0.0961725 2.2654594 69 3 1991–1999 0.63 M-v 3 Williams 32047 1991 ED2

1991 EA4 13.5 0.15 19990810 231.00624 120.06866 343.02090 0.60123 0.1547733 3.1061366 27 3 1991–1999 0.72 M-v 4 Williams 30781 1991 EA4

1991 FD 13.5 0.15 19990810 134.46221 358.36250 167.81786 24.90983 0.1815344 2.3462754 18 4 1991–1999 0.85 M-v 3 Williams 31274 1991 FD
1991 FS 14.7 0.15 19990810 163.25059 109.13957 35.72768 4.79095 0.1772741 2.3100123 35 3 1991–1999 0.59 M-v 3 Williams 32302 1991 FS
1991 FY 13.9 0.15 19990810 175.79370 341.76077 137.91259 8.36414 0.0572409 2.3352690 50 4 1987–1999 0.50 M-v 2 Williams 35062 1991 FY
1991 FZ 12.8 0.15 19990810 197.77179 346.49563 4.93238 13.64474 0.0509550 2.5500056 36 3 1952–1999 0.69 M-v 3 Williams 35062 1991 FZ
1991 FC4 15.2 0.15 19990810 148.58389 267.57681 252.52700 2.31267 0.1418821 2.3405199 42 3 1991–1999 0.62 M-v 4 Williams 31785 1991 FC4

1991 GO1 13.8 0.15 19990810 203.92550 251.30977 192.04428 22.70312 0.3140163 2.3398245 72 5 1975–1999 0.73 M-v 2 Williams 32302 1991 GO1

1991 GW1 13.7 0.15 19990810 169.26007 335.13503 219.57650 24.55014 0.1929996 2.2733400 32 4 1987–1999 0.73 M-v 3 Williams 32223 1991 GW1

1991 GE2 13.3 0.15 19990810 25.66373 182.45144 101.22015 14.18721 0.1939472 2.4276403 33 4 1991–1999 0.78 M-v 2 Williams 35062 1991 GE2

1991 GY2 15.6 0.15 19990810 130.36908 346.59667 197.02777 5.26978 0.0939529 2.3396718 39 4 1991–1999 0.67 M-v 2 Williams 31785 1991 GY2

1991 GA3 14.6 0.15 19990810 74.34457 331.51602 192.34421 6.16993 0.1041576 2.4839073 72 2 1991–1999 0.77 M-v 4 Williams 34835 1991 GA3

1991 GU3 14.2 0.15 19990810 358.58784 122.22514 196.62978 6.88469 0.0933258 2.3582666 43 5 1981–1999 0.75 M-v 2 Williams 35062 1991 GU3

1991 GS5 14.8 0.15 19990810 339.18260 38.24883 222.07070 5.87820 0.1551524 2.5366187 37 4 1991–1999 0.86 M-v 3 Williams 35062 1991 GS5

1991 GP6 15.7 0.15 19990810 67.94537 31.28077 193.66643 1.99765 0.1651357 2.4056045 37 7 1977–1999 0.73 M-v 1 Williams 31274 1991 GP6

1991 GL7 14.8 0.15 19990810 268.38419 169.41807 251.82423 3.94486 0.0445371 2.3204868 47 3 1991–1999 0.69 M-v 4 Williams 32302 1991 GL7

1991 LM 13.1 0.15 19990810 324.68158 191.17255 103.50216 16.54648 0.0869072 2.5689029 66 3 1991–1999 0.53 M-v 3 Williams 35062 1991 LM
1991 LQ 13.8 0.15 19990810 318.84167 204.37300 94.27851 15.23070 0.1497310 2.5786002 48 4 1991–1999 0.73 M-v 3 Williams 35062 1991 LQ
1991 NB1 14.0 0.15 19990810 20.90418 71.50396 238.05133 7.65383 0.2440232 2.4725474 30 3 1991–1999 0.84 M-v 3 Williams 32047 1991 NB1

1991 NS2 13.6 0.15 19990810 15.48333 97.28198 185.59469 7.67088 0.1706067 2.5515173 33 7 1979–1999 0.70 M-v 2 Williams 35062 1991 NS2

1991 NU3 13.7 0.15 19990810 346.10267 96.03850 286.55455 5.72046 0.1797017 2.4297766 38 4 1991–1999 0.65 M-v 3 Williams 32303 1991 NU3

1991 NN9 13.6 0.15 19910703 19.30306 48.20853 215.65700 6.46797 0.1648227 2.4997991 5 1 2 days 0.29 Williams 1991 NN9

1991 PU 13.5 0.15 19990810 242.77672 81.01792 289.98873 4.16272 0.1296616 2.7099015 63 4 1991–1999 0.85 M-v 2 Williams 35062 1991 PU
1991 PV1 14.4 0.15 19990810 324.80455 133.45528 163.56900 6.52924 0.1626553 2.6469498 54 3 1991–1999 0.75 M-v 4 Williams 34836 1991 PV1

1991 PY2 14.1 0.15 19990810 238.26897 168.26209 324.20624 9.44077 0.1248200 2.3928985 30 5 1975–1999 0.80 M-v 2 Williams 32303 1991 PY2

1991 PK3 14.2 0.15 19990810 324.76014 288.86780 57.89499 2.38786 0.1076203 2.5391180 60 4 1991–1999 0.82 M-v 1 Williams 32047 1991 PK3

1991 PV9 13.4 0.15 19990810 348.78328 107.09048 169.79340 14.11185 0.1783174 2.5939577 53 3 1991–1999 0.79 M-v 3 Williams 35062 1991 PV9

1991 PH10 13.7 0.15 19990810 276.71992 276.02727 116.19200 1.67321 0.1503490 2.6176618 62 4 1991–1999 0.78 M-v 1 Williams 35062 1991 PH10

1991 PE11 13.6 0.15 19990810 265.05003 9.47727 340.89548 4.77607 0.1702329 2.7300212 24 3 1991–1999 0.73 M-v 3 Williams 34836 1991 PE11

1991 PJ11 13.6 0.15 19990810 339.62230 87.16938 241.77580 2.88561 0.2005569 2.5893798 42 4 1991–1999 0.83 M-v 3 Williams 35062 1991 PJ11

1991 PY14 13.1 0.15 19990810 276.63842 76.50584 304.24710 10.06091 0.1795124 2.6315399 35 6 1987–1999 0.83 M-v 2 Williams 31583 1991 PY14

1991 PZ14 13.6 0.15 19990810 44.70238 70.87172 195.88007 6.55818 0.1575389 2.5253737 42 4 1991–1999 0.70 M-v 2 Williams 32743 1991 PZ14

1991 RA1 14.1 0.15 19990810 327.92054 49.48863 323.51790 11.81605 0.2059668 2.5488150 41 7 1975–1999 0.70 M-v 2 Williams 31785 1991 RA1

1991 RP1 13.5 0.15 19990810 12.67270 337.68663 349.28223 15.19600 0.1286604 2.5397398 36 5 1987–1999 0.68 M-v 3 Williams 31583 1991 RP1
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1991 RY4 14.9 0.15 19990810 282.86909 147.33147 215.49217 2.20369 0.1691364 2.7021422 30 4 1978–1999 0.63 M-v 1 Williams 35062 1991 RY4

1991 RA11 12.2 0.15 19990810 42.98085 104.14091 20.06038 17.17966 0.1221829 3.1906514 40 2 1991–1999 0.71 M-v 3 Williams 35062 1991 RA11

1991 RT14 13.1 0.15 19990810 194.19678 260.60763 170.00008 15.26278 0.1050774 2.7694997 84 3 1991–1999 0.68 M-v 3 Williams 35062 1991 RT14

1991 RY15 12.7 0.15 19990810 240.19704 203.19402 130.17125 2.98687 0.0638991 2.8862197 26 3 1991–1999 0.67 M-v 3 Williams 35062 1991 RY15

1991 RK16 14.0 0.15 19990810 329.74220 283.65754 61.67694 2.85348 0.1373179 2.5934710 47 3 1991–1999 0.66 M-v 4 Williams 32047 1991 RK16

1991 RQ16 14.8 0.15 19990810 307.11894 259.07570 72.20994 4.10215 0.1535502 2.6817110 29 3 1991–1999 0.74 M-v 4 Williams 35062 1991 RQ16

1991 RP17 14.4 0.15 19990810 6.60895 301.16979 349.88817 12.02129 0.2645184 2.5754010 28 4 1991–1999 0.96 M-v 2 Williams 31584 1991 RP17

1991 RA18 14.3 0.15 19990810 271.11818 154.28340 215.87547 3.04942 0.1331143 2.6882845 26 4 1991–1999 0.79 M-v 4 Williams 35062 1991 RA18

1991 RS20 13.0 0.15 19990810 132.29683 24.79732 52.29773 3.10676 0.0967292 2.9333175 40 2 1991–1999 0.73 M-v 5 Williams 35062 1991 RS20

1991 RE25 14.6 0.15 19990810 323.38083 251.04836 136.94010 7.15725 0.2304662 2.5586806 32 4 1991–1999 0.78 M-v 2 Williams 32303 1991 RE25

1991 RT26 13.1 0.15 19990810 323.98938 161.67239 194.70368 13.20342 0.1670449 2.6176428 66 4 1991–1999 0.65 M-v 3 Williams 32048 1991 RT26

1991 RN27 13.0 0.15 19990810 190.16720 176.41439 339.02421 14.28762 0.0336855 2.5812008 17 5 1985–1999 0.71 M-v 2 Williams 29659 1991 RN27

1991 RV40 13.7 0.15 19990810 358.78341 188.03735 22.97459 2.06360 0.0650680 2.9137001 35 3 1991–1999 0.62 M-v 3 Williams 34838 1991 RV40

1991 SO 15.0 0.15 19990810 304.75362 352.59736 54.38732 7.75082 0.3312126 2.5517230 16 5 1979–1999 0.53 M-v 3 Williams 32048 1991 SO
1991 SR 13.6 0.15 19990810 267.65125 266.93802 134.77462 15.22460 0.1086918 2.6123913 39 3 1991–1999 0.63 M-v 3 Williams 35063 1991 SR
1991 SD1 14.2 0.15 19990810 91.03149 90.37960 132.63485 13.76769 0.1331439 2.5508262 26 3 1991–1999 0.67 M-v 3 Williams 31718 1991 SD1

1991 SH1 13.1 0.15 19990810 8.78364 197.83447 74.34012 14.06310 0.1974251 2.5724426 30 4 1991–1999 0.56 M-v 2 Williams 34838 1991 SH1

1991 SR1 13.2 0.15 19990810 313.30362 158.38774 208.41571 12.80085 0.1647372 2.6067510 76 4 1949–1999 0.73 M-v 1 Williams 32048 1991 SR1

1991 TR1 14.9 0.15 19990810 356.41902 145.65692 223.76760 19.62881 0.0995612 1.9207943 25 5 1991–1999 0.68 M-v 2 Williams 31584 1991 TR1

1991 TX2 14.6 0.15 19990810 231.75132 190.97987 257.08289 2.39873 0.0903704 2.6428775 34 3 1991–1999 0.75 M-v 3 Williams 32303 1991 TX2

1991 TD4 13.8 0.15 19990810 335.61387 160.52775 174.89558 17.91470 0.2666110 2.6128799 48 3 1991–1999 0.82 M-v 3 Williams 35063 1991 TD4

1991 TS6 13.9 0.15 19990810 180.53204 272.35926 206.25733 11.22769 0.1253532 2.7055625 42 4 1982–1999 0.66 M-v 2 Williams 35063 1991 TS6

1991 UZ1 13.2 0.15 19990810 169.56454 26.68742 28.70907 11.09963 0.1132584 2.9816888 35 2 1991–1999 0.82 M-v 4 Williams 34838 1991 UZ1

1991 UL3 13.8 0.15 19990810 339.41944 146.43782 214.44045 10.95694 0.2070702 2.5976761 50 4 1991–1999 0.66 M-v 2 Williams 32304 1991 UL3

1991 UM3 13.7 0.15 19990810 285.82131 290.34853 59.42542 9.43161 0.2020105 2.7773219 55 3 1991–1999 0.74 M-v 4 Williams 34839 1991 UM3

1991 UN3 13.6 0.15 19990810 101.93415 304.72831 84.33743 4.56420 0.0969642 2.2942238 82 3 1991–1999 0.84 M-v 3 Williams 35063 1991 UN3

1991 VJ1 15.1 0.15 19990810 325.69813 275.49213 107.87493 2.42944 0.3157721 2.5665381 53 4 1991–1999 0.54 M-v 2 Williams 32304 1991 VJ1

1991 VA3 13.4 0.15 19990810 337.52560 115.00962 254.41582 11.44992 0.2167862 2.6006808 30 3 1991–1999 0.68 M-v 3 Williams 32226 1991 VA3

1991 VT3 13.2 0.15 19990810 0.57220 114.65262 238.09772 12.68722 0.1851077 2.5767355 46 5 1983–1999 0.73 M-v 3 Williams 32744 1991 VT3

1991 VN4 12.2 0.15 19990810 203.47581 279.10384 93.35468 11.64671 0.1039970 3.0084331 51 3 1991–1999 0.71 M-v 3 Williams 35063 1991 VN4

1991 VU4 14.0 0.15 19990810 315.80480 252.56628 129.44013 3.77149 0.2320287 2.6194761 33 7 1974–1999 0.53 M-v 1 Williams 31786 1991 VU4

1991 VU5 14.3 0.15 19990810 335.95101 165.63950 197.06003 11.13168 0.1921816 2.6084390 31 3 1991–1999 0.90 M-v 4 Williams 32304 1991 VU5

1991 VX5 12.9 0.15 19990810 71.54032 82.02476 87.09821 10.86181 0.0496683 2.9846921 85 3 1991–1999 0.72 M-v 2 Williams 35063 1991 VX5

1991 VD6 14.2 0.15 19990810 202.00814 278.64346 118.75540 7.94463 0.1373020 2.9527313 27 5 1991–1999 0.75 M-v 2 Williams 35063 1991 VD6

1991 XH 12.7 0.15 19990810 341.28157 238.29028 134.16420 13.88820 0.1636781 2.6101948 53 7 1984–1999 0.50 M-v 2 Williams 32304 1991 XH
1991 YT 13.6 0.15 19990810 298.24759 140.21853 266.16509 11.68896 0.1785292 2.6990573 21 4 1988–1999 0.56 M-v 2 Williams 27445 1991 YT
1991 YU 13.2 0.15 19990810 225.92531 323.30095 138.41768 6.61613 0.1432683 2.7986303 22 4 1990–1999 0.73 M-v 2 Williams 26741 1991 YU
1991 YY 14.8 0.15 19990810 133.78099 224.93976 207.47693 3.49096 0.1601724 2.2168844 33 4 1991–1999 0.83 M-v 2 Williams 35063 1991 YY
1991 YE1 13.2 0.15 19990810 311.97977 294.46094 97.83294 14.25680 0.1929112 2.6749186 19 2 1991–1998 0.62 M-v 5 Williams 35063 1991 YE1

1992 AY 12.9 0.15 19990810 139.41440 18.00116 100.88531 15.38473 0.1520901 3.1262750 39 4 1992–1999 0.73 M-v 2 Williams 35063 1992 AY
1992 AM3 13.8 0.15 19990810 251.67819 137.95154 294.09800 14.79519 0.2093593 2.7992512 32 3 1992–1999 0.70 M-v 4 Williams 35063 1992 AM3

1992 BF2 12.9 0.15 19990810 140.11562 321.80343 143.88891 12.49368 0.0921134 3.1316046 66 3 1992–1999 0.72 M-v 3 Williams 35063 1992 BF2

1992 BK2 13.0 0.15 19990810 294.98745 185.35279 158.55337 10.30956 0.0779250 2.9802664 39 5 1992–1999 0.72 M-v 1 Williams 35063 1992 BK2

1992 CZ1 12.5 0.15 19990810 117.45983 198.47976 322.30959 3.55004 0.1367342 3.1344208 61 4 1986–1999 0.72 M-v 4 Williams 35063 1992 CZ1

1992 CR2 14.5 0.15 19990810 350.88317 54.97529 201.94296 4.08015 0.1065484 2.1911268 89 3 1992–1999 0.66 M-v 3 Williams 35063 1992 CR2

1992 CQ3 14.8 0.15 19990810 339.19663 336.09792 262.25343 4.02472 0.1080649 2.2575431 35 3 1992–1999 0.80 M-v 3 Williams 35063 1992 CQ3

1992 DY 13.9 0.15 19990810 44.22156 110.28656 112.57846 5.90059 0.1055653 2.2106964 74 4 1992–1999 0.62 M-v 2 Williams 35063 1992 DY
1992 DC4 15.4 0.15 19920228 288.51788 106.63033 139.00166 1.33626 0.1176239 3.4520359 8 1 11 days 0.43 Williams 34839 1992 DC4

1992 DK6 13.7 0.15 19990810 299.46805 329.80404 55.94584 2.90336 0.1200382 2.9371864 22 4 1992–1999 0.66 M-v 2 Williams 32514 1992 DK6

1992 DG7 13.9 0.15 19990810 314.71581 216.34695 144.15519 8.13780 0.1076996 3.0024075 23 4 1992–1999 0.56 M-v 1 Williams 32927 1992 DG7

1992 DL7 13.4 0.15 19990810 7.48339 230.91995 108.56391 2.38989 0.0655906 2.9030851 26 4 1982–1999 0.73 M-v 2 Williams 32744 1992 DL7

1992 DV8 14.4 0.15 19990810 327.34153 106.34507 191.76564 5.95912 0.1418132 2.2119986 64 2 1992–1999 0.65 M-v 4 Williams 34839 1992 DV8

1992 DA10 13.6 0.15 19990810 260.94781 125.27228 234.05618 4.20398 0.1686492 3.1811086 29 5 1992–1999 1.07 M-v 2 Williams 35063 1992 DA10
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1992 DD10 13.1 0.15 19990810 300.26057 104.77425 215.74504 4.39338 0.1064314 3.2409819 41 3 1992–1999 0.73 M-v 4 Williams 35063 1992 DD10

1992 DG10 15.3 0.15 19990810 240.59169 117.94248 278.41116 2.70801 0.1500193 2.1433512 31 4 1992–1999 0.49 M-v 3 Williams 35063 1992 DG10

1992 EP 14.0 0.15 19990810 313.15375 178.67966 70.20800 5.85179 0.1953376 2.3777819 37 3 1992–1999 0.88 M-v 3 Williams 35063 1992 EP
1992 EE1 13.7 0.15 19990810 8.96644 160.29573 28.45302 26.80277 0.1841947 2.3621363 71 3 1992–1999 0.72 M-v 2 Williams 35063 1992 EE1

1992 EP4 14.8 0.15 19990810 20.77600 167.28680 101.60611 2.60711 0.0224586 2.1482594 35 4 1992–1999 0.62 M-v 2 Williams 35063 1992 EP4

1992 EJ5 15.1 0.15 19990810 348.31490 133.30987 105.37057 2.77563 0.0878199 2.2763768 30 2 1992–1999 0.69 M-v 5 Williams 34840 1992 EJ5

1992 EW5 14.8 0.15 19990810 311.19416 230.34652 109.33298 4.56854 0.1752219 2.1464112 61 3 1992–1999 0.57 M-v 3 Williams 34840 1992 EW5

1992 EC6 15.6 0.15 19990810 68.65076 129.20275 16.64216 5.30689 0.1575746 2.2786847 38 2 1992–1999 0.71 M-v 4 Williams 34840 1992 EC6

1992 EL9 13.3 0.15 19990810 170.91679 338.02953 112.85642 5.67186 0.1388594 3.1652343 21 4 1990–1999 0.77 M-v 1 Williams 35063 1992 EL9

1992 EC10 13.0 0.15 19990810 274.54729 223.45608 152.35000 12.58899 0.1362582 3.0457920 27 3 1992–1999 0.63 M-v 4 Williams 35063 1992 EC10

1992 EY10 14.0 0.15 19990810 67.30540 351.26943 344.52251 14.23380 0.1570412 2.7039485 16 3 1985–1998 0.57 M-v 4 Williams 34841 1992 EY10

1992 EB16 12.6 0.15 19990810 33.11048 106.22269 207.99500 1.29153 0.0644001 2.9171236 22 4 1989–1999 0.65 M-v 1 Williams 34288 1992 EB16

1992 EM17 14.1 0.15 19990810 350.26866 85.20917 128.42964 5.05768 0.1157471 2.3256791 56 2 1992–1999 0.71 M-v 4 Williams 35063 1992 EM17

1992 ER17 14.0 0.15 19990810 88.84114 100.67868 325.50821 1.77644 0.1885407 2.3710606 30 3 1992–1999 0.63 M-v 3 Williams 35063 1992 ER17

1992 EU28 13.0 0.15 19990810 345.12732 250.50018 48.96860 1.70338 0.1804273 3.2040066 53 3 1992–1999 0.59 M-v 5 Williams 35064 1992 EU28

1992 EG31 13.2 0.15 19990810 319.32652 186.30112 163.04780 10.43024 0.0914719 3.0354465 28 4 1989–1999 0.76 M-v 3 Williams 33682 1992 EG31

1992 EL35 15.1 0.15 19990810 312.25296 114.41826 175.90770 5.48023 0.1596640 2.2680184 49 3 1992–1999 0.71 M-v 4 Williams 35064 1992 EL35

1992 FG 14.3 0.15 19990810 0.47688 244.70975 15.39543 6.16445 0.1524232 2.2643143 46 3 1992–1999 0.71 M-v 3 Williams 35064 1992 FG
1992 FZ 12.0 0.15 19990810 164.61163 158.77635 354.87032 9.08963 0.0893223 3.1063753 24 4 1986–1999 0.84 M-v 2 Williams 29317 1992 FZ
1992 FD1 14.5 0.15 19990810 41.42057 174.99863 25.94003 4.21347 0.1199526 2.2776541 56 3 1992–1999 0.68 M-v 3 Williams 35064 1992 FD1

1992 GB2 15.1 0.15 19990810 83.45116 311.93153 209.71321 3.68865 0.0850979 2.2800169 76 3 1992–1999 0.75 M-v 3 Williams 35064 1992 GB2

1992 GW4 14.9 0.15 19990810 28.08901 171.08581 38.90033 7.23539 0.1030226 2.3186206 64 3 1992–1999 0.79 M-v 3 Williams 35064 1992 GW4

1992 HA 14.3 0.15 19990810 352.28677 212.92599 41.87562 7.06477 0.0775001 2.3090736 45 2 1992–1999 0.65 M-v 5 Williams 35064 1992 HA
1992 HG 12.4 0.15 19990810 40.58480 93.97872 216.30396 7.97269 0.1153272 3.0984055 31 4 1950–1999 0.77 M-v 1 Williams 32662 1992 HG
1992 HN 14.6 0.15 19990810 110.14513 111.80350 66.83347 5.06101 0.1254427 2.2075335 31 4 1992–1999 0.50 M-v 1 Williams 35064 1992 HN
1992 HY6 15.0 0.15 19990810 53.79725 164.24834 90.13747 4.97931 0.1450101 2.1931637 31 4 1976–1999 0.45 M-v 1 Williams 31275 1992 HY6

1992 JH 14.6 0.15 19990810 323.24149 128.54345 155.20505 3.29385 0.2206566 2.3618285 37 4 1992–1999 0.70 M-v 2 Williams 34841 1992 JH
1992 JR 14.5 0.15 19990810 32.12907 94.73286 116.18685 8.11829 0.2550369 2.3183266 59 3 1992–1999 0.67 M-v 3 Williams 35064 1992 JR
1992 JU2 14.8 0.15 19990810 7.90656 125.64485 211.71621 5.19172 0.2300372 2.1858180 31 3 1992–1999 0.69 M-v 4 Williams 34579 1992 JU2

1992 JF3 14.3 0.15 19990810 344.83960 265.56982 352.07944 2.09339 0.1960954 2.3541933 68 5 1992–1999 0.71 M-v 1 Williams 35064 1992 JF3

1992 ME 14.1 0.15 19990810 14.54796 134.10234 120.57249 24.20479 0.2519624 2.2994539 90 3 1992–1999 0.63 M-v 2 Williams 35064 1992 ME
1992 OO 13.2 0.15 19990810 347.79216 195.28713 122.86669 25.76511 0.1791194 2.3412628 47 3 1992–1999 0.51 M-v 2 Williams 35064 1992 OO
1992 OP5 14.7 0.15 19990810 31.15248 93.95991 182.16885 3.34931 0.1373146 2.3119325 53 5 1992–1999 0.66 M-v 1 Williams 31786 1992 OP5

1992 OJ8 14.1 0.15 19990810 355.03317 18.69594 300.98703 6.75406 0.1321818 2.2954089 71 4 1992–1999 0.67 M-v 2 Williams 31584 1992 OJ8

1992 PT 15.5 0.15 19990810 297.78301 125.14155 211.82713 0.80497 0.2027774 2.4184380 49 4 1992–1999 0.83 M-v 1 Williams 35064 1992 PT
1992 PU 14.8 0.15 19990810 313.64292 129.47665 219.51345 2.64089 0.1092245 2.3530116 38 5 1992–1999 0.77 M-v 2 Williams 35064 1992 PU
1992 PO1 15.1 0.15 19990810 318.36247 20.39905 299.58397 3.12154 0.2472555 2.3974993 39 3 1992–1999 0.74 M-v 3 Williams 34842 1992 PO1

1992 PR1 14.8 0.15 19990810 295.53895 199.80349 142.23438 11.17028 0.1738956 2.4149119 36 3 1992–1999 0.80 M-v 4 Williams 34842 1992 PR1

1992 PA2 15.4 0.15 19990810 0.49882 42.19382 307.23021 5.67767 0.2170889 2.2614916 30 3 1992–1999 0.88 M-v 4 Williams 29660 1992 PA2

1992 PQ2 14.6 0.15 19990810 337.82700 104.39495 268.54811 5.74813 0.1275067 2.2755278 27 5 1982–1999 0.71 M-v 1 Williams 32305 1992 PQ2

1992 PT4 14.2 0.15 19990810 338.40621 152.68309 135.21948 9.59343 0.1721303 2.4133426 43 3 1992–1999 0.56 M-v 4 Williams 34842 1992 PT4

1992 PP6 14.1 0.15 19990810 323.34621 218.52591 131.23730 8.98570 0.0649598 2.3255026 50 5 1985–1999 0.57 M-v 2 Williams 34579 1992 PP6

1992 QB 14.3 0.15 19990810 332.86514 243.50997 55.75366 24.11655 0.2238947 2.3711901 73 3 1974–1999 0.61 M-v 2 Williams 35064 1992 QB
1992 QP 14.5 0.15 19990810 315.46836 171.16933 156.72031 10.90567 0.2607378 2.4015410 38 2 1992–1999 0.67 M-v 4 Williams 34842 1992 QP
1992 QS1 13.2 0.15 19990810 295.94254 310.44624 80.50125 8.88957 0.1232849 2.3661414 44 5 1983–1999 0.53 M-v 1 Williams 32049 1992 QS1

1992 RU1 14.5 0.15 19990810 16.46724 44.17549 188.27700 4.28657 0.1016751 2.4818154 51 3 1992–1999 0.67 M-v 4 Williams 35064 1992 RU1

1992 RW2 15.0 0.15 19990810 17.20911 0.12132 328.68153 6.06603 0.1409085 2.2759934 29 3 1992–1999 0.75 M-v 4 Williams 31720 1992 RW2

1992 RD3 14.7 0.15 19990810 325.58549 77.03770 325.94819 5.01984 0.1604813 2.2675916 22 5 1982–1999 0.55 M-v 1 Williams 31534 1992 RD3

1992 RG4 15.6 0.15 19990810 313.23910 198.33892 164.99247 6.96068 0.1946692 2.3627004 24 5 1985–1999 0.60 M-v 2 Williams 31585 1992 RG4

1992 RV5 15.1 0.15 19990810 327.31947 221.80094 81.06034 3.50250 0.1695244 2.4436433 38 2 1992–1999 0.79 M-v 5 Williams 34842 1992 RV5

1992 RL7 15.1 0.15 19990810 269.65152 312.45833 112.06492 2.75383 0.1784175 2.3651785 43 6 1974–1999 0.80 M-v 1 Williams 32305 1992 RL7

1992 SO 14.5 0.15 19990810 18.80997 79.20382 244.52675 5.75463 0.1645860 2.3198063 40 3 1992–1999 0.58 M-v 3 Williams 32305 1992 SO
1992 SJ1 14.8 0.15 19990810 336.40562 284.23796 88.00926 5.38878 0.1971044 2.3185055 35 4 1992–1999 0.62 M-v 2 Williams 31721 1992 SJ1



1999 JULY 28 M.P.C. 35423

1992 SC2 14.0 0.15 19990810 125.36383 258.37157 134.64006 2.71632 0.0968865 2.8654427 28 4 1992–1999 0.57 M-v 2 Williams 35064 1992 SC2

1992 SF2 13.9 0.15 19990810 53.49232 26.49017 172.10247 14.20969 0.0939532 2.5378395 64 3 1992–1999 0.57 M-v 3 Williams 35064 1992 SF2

1992 SN2 14.3 0.15 19990810 264.77850 298.18301 126.67605 2.97304 0.1847802 2.3897060 27 3 1992–1999 0.71 M-v 4 Williams 32227 1992 SN2

1992 ST2 14.2 0.15 19990810 299.11777 196.34553 195.08331 24.24605 0.1335713 2.3622652 40 3 1992–1999 0.84 M-v 3 Williams 32305 1992 ST2

1992 SG13 14.9 0.15 19990810 337.79986 355.57375 18.52446 5.66405 0.2541405 2.3377643 24 3 1992–1999 0.58 M-v 3 Williams 31958 1992 SG13

1992 SY14 14.1 0.15 19990810 327.65977 164.10121 239.51354 7.70538 0.1091395 2.2742183 32 5 1982–1999 0.80 M-v 2 Williams 32049 1992 SY14

1992 SO17 14.4 0.15 19990810 69.98203 301.73585 183.83900 7.58153 0.1750102 2.7735663 49 6 1985–1999 0.70 M-v 1 Williams 34843 1992 SO17

1992 SU21 11.3 0.15 19990810 262.98796 50.29935 17.29735 6.86332 0.2328569 3.9649505 32 6 1931–1999 0.58 M-v 1 Williams 27455 1992 SU21

1992 TM1 12.7 0.15 19990810 91.50377 244.01909 269.35294 12.22489 0.1000783 2.6166052 37 3 1992–1999 0.57 M-v 3 Williams 35064 1992 TM1

1992 UM 14.1 0.15 19990810 247.96941 355.91917 15.92303 6.96362 0.1605669 2.5625109 34 3 1992–1999 0.75 M-v 3 Williams 34843 1992 UM
1992 US 14.0 0.15 19990810 299.87166 359.06205 41.06825 8.30600 0.2385943 2.3828060 40 3 1992–1999 0.70 M-v 4 Williams 32305 1992 US
1992 UW 13.5 0.15 19990810 247.35168 19.29443 2.30224 2.88073 0.2359606 2.5502451 62 4 1992–1999 0.66 M-v 2 Williams 35064 1992 UW
1992 UT1 13.9 0.15 19990810 333.48244 211.55942 83.09852 4.59588 0.1456621 2.5200471 77 6 1988–1999 0.76 M-v 2 Williams 35064 1992 UT1

1992 UD3 13.6 0.15 19990810 298.20115 180.50122 230.35636 8.15719 0.1572610 2.3740184 42 5 1955–1999 0.84 M-v 2 Williams 32049 1992 UD3

1992 UN3 12.8 0.15 19990810 174.05254 187.83655 234.11164 14.24666 0.0156714 2.6924536 47 4 1978–1999 0.72 M-v 2 Williams 34843 1992 UN3

1992 UE4 14.6 0.15 19990810 301.41059 313.77892 90.87634 3.74151 0.2389527 2.3794011 23 5 1981–1999 0.51 M-v 1 Williams 32049 1992 UE4

1992 UA6 14.2 0.15 19990810 327.84448 102.62089 282.74556 2.76997 0.1103683 2.3672845 35 3 1992–1999 0.78 M-v 4 Williams 31959 1992 UA6

1992 UM6 13.9 0.15 19990810 300.52754 131.53417 303.29249 3.72546 0.1843027 2.3367558 21 5 1979–1999 0.74 M-v 1 Williams 29136 1992 UM6

1992 UU6 13.5 0.15 19990810 203.57697 269.62778 158.18882 13.20595 0.1596684 2.5645194 30 3 1992–1999 0.62 M-v 4 Williams 35064 1992 UU6

1992 UP8 14.8 0.15 19990810 312.20268 113.98698 298.31033 2.03156 0.2210354 2.3424132 30 4 1990–1999 0.64 M-v 2 Williams 29136 1992 UP8

1992 VR 14.5 0.15 19990810 274.14141 218.65905 179.62578 1.74698 0.1609605 2.4655914 39 4 1988–1999 0.80 M-v 3 Williams 35064 1992 VR
1992 WZ2 14.0 0.15 19990810 238.35981 315.37105 55.48139 15.29182 0.1226529 2.6510057 50 2 1992–1999 0.84 M-v 4 Williams 34843 1992 WZ2

1992 WT3 14.7 0.15 19990810 264.91579 336.15062 94.12166 7.48377 0.2224540 2.4460096 20 4 1988–1999 0.69 M-v 2 Williams 29661 1992 WT3

1992 WY3 14.6 0.15 19990810 321.93741 224.22794 91.32685 10.26445 0.0960377 2.5659714 38 3 1992–1999 0.59 M-v 4 Williams 35065 1992 WY3

1992 WZ3 14.1 0.15 19990810 190.36838 240.33950 224.93530 12.27026 0.1175003 2.5673004 38 3 1992–1999 0.73 M-v 3 Williams 35065 1992 WZ3

1992 WD8 13.1 0.15 19990810 224.46893 197.33762 295.98327 24.45228 0.2321021 2.4540037 35 4 1951–1999 0.64 M-v 2 Williams 29661 1992 WD8

1992 YD 13.1 0.15 19990810 179.76647 17.32316 95.90637 16.42561 0.0766315 2.6269624 43 3 1992–1999 0.56 M-v 3 Williams 35065 1992 YD
1992 YY 12.7 0.15 19990810 111.14966 324.50100 268.54094 11.39550 0.0883563 2.5323513 84 5 1959–1999 0.64 M-v 1 Williams 32305 1992 YY
1992 YE4 14.2 0.15 19990810 268.05054 240.31398 150.65542 4.08280 0.2364404 2.5784539 48 4 1979–1999 0.85 M-v 1 Williams 35065 1992 YE4

1993 BN 13.1 0.15 19990810 160.15739 200.53049 319.51197 9.51338 0.1365024 2.6655945 44 5 1986–1999 0.67 M-v 2 Williams 29136 1993 BN
1993 BY2 13.4 0.15 19990810 70.12340 204.52531 306.29286 5.47879 0.1248805 3.0283566 32 4 1979–1999 0.84 M-v 1 Williams 35065 1993 BY2

1993 BR3 13.7 0.15 19990810 199.41071 8.62555 120.66719 13.11642 0.1017167 2.6156926 48 4 1993–1999 0.55 M-v 1 Williams 32305 1993 BR3

1993 BM5 13.5 0.15 19990810 358.60552 186.57612 96.35075 1.83858 0.0631552 2.8004599 48 3 1993–1999 0.58 M-v 4 Williams 35065 1993 BM5

1993 CA1 13.2 0.15 19990810 176.43410 186.64969 321.68471 13.68329 0.1072699 2.6468960 29 5 1950–1999 0.90 M-v 2 Williams 32305 1993 CA1

1993 DJ 14.1 0.15 19990810 84.68590 74.50947 141.61895 23.56896 0.0467420 1.9289210 69 4 1993–1999 0.67 M-v 2 Williams 35065 1993 DJ
1993 DV 14.0 0.15 19990810 229.95705 199.15367 262.73043 2.51801 0.1854198 2.6069806 29 4 1993–1999 0.94 M-v 2 Williams 32049 1993 DV
1993 DE1 13.0 0.15 19990810 131.04805 266.11603 301.15638 10.40876 0.1410625 2.6719319 20 3 1993–1999 0.57 M-v 3 Williams 29102 1993 DE1

1993 EM 15.4 0.15 19990810 118.57442 285.69967 264.60975 18.25768 0.0578554 1.9690324 28 3 1993–1999 0.43 M-v 2 Williams 31233 1993 EM
1993 FL4 13.6 0.15 19990810 299.56964 294.99632 138.78859 2.16062 0.1338743 2.5472876 22 5 1991–1999 0.76 M-v 2 Marsden 31139 1993 FL4

1993 FN7 13.0 0.15 19990810 253.46494 218.13032 141.83301 6.32030 0.1510356 3.0593387 43 3 1993–1999 0.78 M-v 4 Williams 35065 1993 FN7

1993 FO8 13.8 0.15 19990810 221.87078 12.05493 88.23493 4.61364 0.0694884 2.7395481 42 4 1993–1999 0.70 M-v 1 Williams 32050 1993 FO8

1993 FB9 13.2 0.15 19990810 307.51274 223.44602 79.98689 3.57381 0.1526949 3.1564434 29 2 1993–1999 0.76 M-v 4 Williams 34844 1993 FB9

1993 FC9 14.1 0.15 19990810 334.54364 216.52669 108.08427 3.50450 0.0497746 2.8770830 26 3 1993–1999 0.74 M-v 5 Williams 32306 1993 FC9

1993 FF12 13.4 0.15 19990810 107.50426 84.59378 30.35785 10.21279 0.0298504 3.2162634 17 2 1993–1999 0.78 M-v 5 Williams 34844 1993 FF12

1993 FY12 12.8 0.15 19990810 80.36865 66.87895 164.74063 9.45748 0.0747523 2.8468777 56 4 1990–1999 0.64 M-v 2 Williams 35065 1993 FY12

1993 FX14 14.0 0.15 19990810 289.61413 188.08965 156.04913 11.09063 0.0917512 3.0013987 19 4 1979–1999 0.61 M-v 2 Williams 35065 1993 FX14

1993 FF18 13.5 0.15 19990810 4.99535 153.44020 114.37117 5.84391 0.1397868 3.0660326 38 3 1993–1999 0.73 M-v 4 Williams 35065 1993 FF18

1993 FO19 13.9 0.15 19990810 22.89343 67.63478 167.59241 15.68484 0.1593523 3.1273690 39 2 1993–1999 0.69 M-v 4 Williams 34845 1993 FO19

1993 FA20 13.0 0.15 19990810 219.86171 339.73972 56.02466 10.63315 0.1502756 3.0404689 34 3 1993–1999 0.79 M-v 4 Williams 35065 1993 FA20

1993 FF21 14.0 0.15 19990810 225.74503 95.41820 355.60459 3.07538 0.0607993 2.7922380 18 4 1993–1999 0.61 M-v 2 Williams 32050 1993 FF21

1993 FO22 13.9 0.15 19990810 9.23524 22.68753 209.52333 7.76899 0.1369463 3.2066405 40 2 1993–1999 0.83 M-v 4 Williams 34845 1993 FO22

1993 FJ23 13.8 0.15 19990810 282.70251 178.59903 201.14067 12.92449 0.0871144 2.8774760 52 5 1993–1999 0.79 M-v 1 Williams 35065 1993 FJ23

1993 FQ24 13.8 0.15 19990810 327.72787 151.96291 201.87093 7.90195 0.1229776 2.8073657 22 4 1985–1999 0.57 M-v 2 Williams 32306 1993 FQ24
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1993 FZ24 14.4 0.15 19990810 340.23991 6.12655 340.82301 3.85533 0.0824341 2.7893608 21 5 1993–1999 0.80 M-v 1 Williams 32050 1993 FZ24

1993 FU25 13.6 0.15 19990810 260.85997 146.05307 261.70837 2.30818 0.0908278 2.8077365 40 5 1993–1999 0.64 M-v 1 Williams 33234 1993 FU25

1993 FS29 14.3 0.15 19990810 29.69982 351.28214 289.63068 3.72720 0.0595629 2.8471986 35 5 1993–1999 0.86 M-v 1 Williams 31787 1993 FS29

1993 FS35 13.5 0.15 19990810 79.49767 136.75512 43.78564 3.56796 0.0523490 3.0588214 33 3 1993–1999 0.58 M-v 4 Williams 35065 1993 FS35

1993 FO36 13.5 0.15 19990810 38.29793 120.20423 179.96884 9.62305 0.1331169 2.7863197 51 7 1976–1999 0.67 M-v 1 Williams 32050 1993 FO36

1993 FR36 13.7 0.15 19990810 329.10913 191.21767 106.43483 2.29067 0.1375276 3.0967982 42 4 1993–1999 0.75 M-v 2 Williams 35065 1993 FR36

1993 FA37 13.8 0.15 19990810 278.65005 283.52007 142.82767 3.65328 0.1565851 2.6533109 14 3 1993–1999 0.67 M-v 5 Williams 31962 1993 FA37

1993 FK38 13.2 0.15 19990810 344.75751 106.43029 152.62780 4.36539 0.0496567 3.1501407 46 4 1990–1999 0.60 M-v 1 Williams 35065 1993 FK38

1993 FM40 14.8 0.15 19990810 349.76243 144.80472 137.15814 2.27304 0.1685069 3.0839232 31 4 1973–1999 0.72 M-v 2 Williams 35065 1993 FM40

1993 FR41 13.9 0.15 19990810 6.86045 108.14172 172.03292 1.08225 0.1612730 3.0030326 23 4 1993–1999 0.56 M-v 1 Williams 35065 1993 FR41

1993 FD42 13.9 0.15 19990810 194.11744 351.00233 41.60067 0.93466 0.1508201 3.1809374 17 4 1992–1999 0.28 M-v 2 Williams 35065 1993 FD42

1993 FB44 13.5 0.15 19990810 240.23587 203.87133 213.27337 1.51253 0.0514366 2.8626414 53 3 1993–1999 0.78 M-v 4 Williams 35065 1993 FB44

1993 FD51 13.9 0.15 19990810 326.53152 103.34251 274.39983 0.54997 0.2394875 2.6757751 20 4 1986–1999 0.50 M-v 1 Williams 26421 1993 FD51

1993 FF76 14.6 0.15 19990810 296.19103 138.72193 235.29427 1.20239 0.0063753 2.8477139 29 5 1993–1999 0.53 M-v 1 Williams 32050 1993 FF76

1993 FE78 14.2 0.15 19990810 308.21327 90.52520 207.72894 1.25212 0.1522650 3.2196851 27 4 1993–1999 0.58 M-v 1 Williams 35065 1993 FE78

1993 FF82 13.8 0.15 19990810 118.22024 167.41642 28.22082 4.72443 0.0114318 2.8067355 58 6 1976–1999 0.62 M-v 1 Williams 34502 1993 FF82

1993 GL 12.8 0.15 19990810 63.75108 206.46197 48.87212 2.74998 0.0285051 2.8654817 60 4 1993–1999 0.57 M-v 1 Williams 32050 1993 GL
1993 GK1 14.8 0.15 19990810 270.38449 211.28116 324.74718 1.93587 0.1619312 2.4015160 34 3 1993–1998 0.82 M-v 4 Williams 32746 1993 GK1

1993 GM1 13.0 0.15 19990810 83.13145 282.88924 229.72272 4.24097 0.1448293 3.1601688 48 4 1993–1999 0.54 M-v 1 Williams 35065 1993 GM1

1993 HA 20.2 0.15 19990810 245.25709 263.47954 183.44596 7.72424 0.1442031 1.2783035 43 3 1993–1999 0.54 M-v 4 Williams 27567 1993 HA
1993 HG1 14.5 0.15 19990810 336.93326 73.62021 164.45105 3.13478 0.0839883 2.1489354 51 4 1991–1999 0.64 M-v 3 Williams 35065 1993 HG1

1993 HJ3 13.5 0.15 19990810 189.30182 359.12286 104.67706 3.20272 0.0329233 2.8975943 56 5 1981–1999 0.77 M-v 2 Williams 35065 1993 HJ3

1993 JK 14.1 0.15 19990810 305.01641 49.09820 201.04045 4.49041 0.1395865 2.2202611 51 4 1964–1999 0.73 M-v 1 Williams 35066 1993 JK
1993 KF 12.3 0.15 19990810 249.19550 331.42909 82.74282 11.03651 0.0708668 3.0084056 61 4 1989–1999 0.60 M-v 1 Williams 35066 1993 KF
1993 KW1 14.9 0.15 19990810 98.98525 41.06932 210.87423 20.68588 0.0455996 1.9468329 20 3 1993–1999 0.62 M-v 2 Williams 32230 1993 KW1

1993 KB2 12.2 0.15 19990810 29.61755 97.88734 176.03898 18.20402 0.1597407 3.1047747 68 3 1992–1999 0.67 M-v 2 Williams 32050 1993 KB2

1993 LE 13.0 0.15 19990810 55.64033 144.73111 132.12679 11.91749 0.0817796 3.0222669 46 4 1993–1999 0.58 M-v 1 Williams 32306 1993 LE
1993 LX 14.2 0.15 19990810 99.55028 241.35800 301.37041 11.71648 0.0925934 3.0335272 26 3 1993–1999 0.56 M-v 4 Williams 34846 1993 LX
1993 OR8 13.8 0.15 19990810 320.33145 270.29593 137.45273 2.87408 0.2409462 3.0677664 27 4 1993–1999 0.92 M-v 2 Williams 30092 1993 OR8

1993 OX11 12.8 0.15 19990810 283.72502 113.76312 297.95442 2.88712 0.1499230 3.1520829 39 3 1993–1999 0.74 M-v 4 Williams 30782 1993 OX11

1993 PC 18.2 0.15 19990810 121.02063 168.13615 337.55742 4.15765 0.4744212 1.1543104 69 5 1993–1999 0.57 M-v 2 Williams 32746 1993 PC
1993 QS1 15.2 0.15 19990810 351.23376 315.80572 323.26318 1.80335 0.1994494 2.1711676 62 4 1990–1999 0.67 M-v 3 Williams 35066 1993 QS1

1993 QB3 14.2 0.15 19990810 243.81811 250.33766 146.71287 20.13617 0.2993835 2.2302751 37 3 1993–1999 0.90 M-v 3 Williams 35066 1993 QB3

1993 QE3 16.8 0.15 19990810 323.81844 197.32853 139.94387 3.18137 0.2379900 2.1438610 28 4 1993–1999 0.72 M-v 4 Williams 35066 1993 QE3

1993 QD4 14.3 0.15 19990810 245.47465 8.03244 348.33911 2.69866 0.1176935 2.2956249 38 5 1971–1999 0.93 M-v 2 Williams 35066 1993 QD4

1993 QP7 14.8 0.15 19990810 171.08691 284.99979 142.78393 6.35780 0.0729405 2.3160166 23 2 1993–1999 0.80 M-v 5 Williams 34847 1993 QP7

1993 RK5 16.0 0.15 19990810 143.22530 301.09094 215.16568 2.14681 0.0074602 2.1837341 33 4 1992–1999 0.69 M-v 3 Williams 35066 1993 RK5

1993 SN1 15.1 0.15 19990810 282.50036 190.04966 160.93864 5.76561 0.1908202 2.2356543 51 4 1992–1999 0.74 M-v 2 Williams 34847 1993 SN1

1993 SB2 14.6 0.15 19990810 317.04625 348.24377 328.22871 4.57507 0.1280624 2.2097612 41 4 1993–1999 0.76 M-v 2 Williams 34847 1993 SB2

1993 SP3 14.4 0.15 19990810 229.36787 211.86090 178.79939 3.72613 0.1928955 2.3150740 43 5 1986–1999 0.85 M-v 2 Williams 34848 1993 SP3

1993 SJ5 13.6 0.15 19990810 135.52085 106.81714 348.20945 6.56141 0.0786845 2.3458911 43 4 1986–1999 0.73 M-v 2 Williams 35066 1993 SJ5

1993 SX6 14.6 0.15 19990810 132.02991 118.13491 8.42219 4.98017 0.0526561 2.2985069 37 3 1993–1999 0.72 M-v 4 Williams 35066 1993 SX6

1993 SO7 15.9 0.15 19990810 270.87853 270.13937 137.73118 1.38051 0.1049863 2.1619485 21 3 1992–1999 0.65 M-v 5 Williams 33237 1993 SO7

1993 TM1 14.2 0.15 19990810 189.37091 340.18607 77.25901 3.35218 0.2010548 2.3809573 35 3 1993–1999 0.91 M-v 4 Williams 34849 1993 TM1

1993 TV1 14.1 0.15 19990810 279.49802 317.32919 42.34762 9.13663 0.2018847 2.2478742 54 3 1983–1999 0.74 M-v 4 Williams 34849 1993 TV1

1993 TY1 14.4 0.15 19990810 272.70344 336.61473 12.97415 6.92162 0.1527111 2.2976695 47 4 1979–1999 0.60 M-v 1 Williams 34849 1993 TY1

1993 TA3 14.4 0.15 19990810 297.44150 159.68432 147.12308 3.96885 0.1564476 2.3063534 42 3 1992–1999 0.72 M-v 3 Williams 35066 1993 TA3

1993 TE3 13.5 0.15 19990810 266.43484 335.52489 11.87812 8.22180 0.1184421 2.3064829 49 5 1979–1999 0.75 M-v 2 Williams 35066 1993 TE3

1993 TS11 14.0 0.15 19990810 233.01642 32.01904 8.14088 6.19634 0.1114523 2.2893458 38 4 1993–1999 0.59 M-v 1 Williams 35066 1993 TS11

1993 TW12 14.7 0.15 19990810 198.82997 17.82725 48.15168 6.80664 0.1155484 2.3148708 32 3 1993–1999 0.92 M-v 4 Williams 34849 1993 TW12

1993 TJ15 15.7 0.15 19990810 338.88690 256.06661 22.43435 6.64264 0.1915564 2.2505598 31 3 1992–1999 0.75 M-v 3 Williams 35066 1993 TJ15

1993 TP19 14.4 0.15 19990810 313.03738 89.75193 174.29124 6.04077 0.0947810 2.3898134 32 4 1992–1999 0.59 M-v 3 Williams 34849 1993 TP19

1993 TS20 15.0 0.15 19990810 350.26451 118.19946 147.07940 2.23385 0.1113525 2.2844880 58 4 1992–1999 0.78 M-v 1 Williams 35066 1993 TS20
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1993 TJ24 15.9 0.15 19990810 287.47216 264.66934 123.30362 2.25486 0.1181439 2.1754351 32 5 1992–1999 0.51 M-v 1 Williams 32307 1993 TJ24

1993 TT27 15.4 0.15 19990810 316.76889 132.33722 179.86548 5.78842 0.1801280 2.2405720 23 2 1993–1999 0.68 M-v 5 Williams 34850 1993 TT27

1993 TQ32 14.6 0.15 19990810 273.48385 321.17557 40.71321 9.61634 0.0900710 2.2649481 25 2 1993–1999 0.67 M-v 4 Williams 34850 1993 TQ32

1993 TS33 14.7 0.15 19990810 170.37018 312.73581 116.94265 4.32078 0.1170773 2.3921703 45 5 1993–1999 0.91 M-v 2 Williams 35066 1993 TS33

1993 TE34 15.2 0.15 19990810 324.36477 177.54511 151.17834 3.98634 0.1641039 2.1987827 44 4 1993–1999 0.64 M-v 3 Williams 35066 1993 TE34

1993 TV34 15.1 0.15 19990810 227.42080 358.15784 86.03405 0.97540 0.0703862 2.1947098 56 4 1993–1999 0.57 M-v 3 Williams 31788 1993 TV34

1993 TZ36 15.1 0.15 19990810 263.77788 193.28374 167.21249 5.43117 0.1487966 2.2887521 33 4 1993–1999 0.77 M-v 2 Williams 35066 1993 TZ36

1993 TP37 14.5 0.15 19990810 135.50445 17.94810 78.10460 6.33197 0.0802452 2.4181230 58 3 1993–1999 0.95 M-v 3 Williams 35066 1993 TP37

1993 TB39 13.7 0.15 19990810 33.61211 2.40797 144.59008 6.28116 0.1236999 2.6030610 41 3 1993–1999 0.74 M-v 2 Williams 35066 1993 TB39

1993 UD1 15.0 0.15 19990810 287.19398 238.44234 70.47444 6.10305 0.1719731 2.3349695 36 3 1993–1999 0.83 M-v 3 Williams 35066 1993 UD1

1993 US1 15.3 0.15 19990810 357.99452 262.71129 4.49427 4.48205 0.1656147 2.2623767 32 2 1993–1999 0.59 M-v 5 Williams 34851 1993 US1

1993 UO5 14.7 0.15 19990810 58.84535 47.73529 99.62719 7.22501 0.2875446 2.5832730 39 3 1993–1999 0.70 M-v 2 Williams 34851 1993 UO5

1993 US7 14.2 0.15 19990810 325.17470 166.06934 97.24414 6.74179 0.0823846 2.3964672 48 3 1993–1999 0.84 M-v 3 Williams 34851 1993 US7

1993 VC1 14.5 0.15 19990810 271.87713 138.30114 235.18638 24.76500 0.2104353 2.2631752 32 2 1993–1999 0.76 M-v 4 Williams 34852 1993 VC1

1993 VF1 13.3 0.15 19990810 99.12065 48.45248 62.73798 26.17300 0.2615983 2.5856894 42 4 1980–1999 0.75 M-v 2 Williams 34852 1993 VF1

1993 VF2 15.5 0.15 19990810 282.64888 325.20197 74.35143 3.86718 0.1664207 2.1943182 37 3 1993–1999 0.56 M-v 3 Williams 35066 1993 VF2

1993 VO4 14.1 0.15 19990810 221.09126 309.62842 82.29399 5.88585 0.2239428 2.3768636 24 3 1993–1999 0.75 M-v 3 Williams 35066 1993 VO4

1993 XK 14.5 0.15 19990810 243.89521 258.89095 110.84474 5.40817 0.1125969 2.4004949 89 3 1993–1999 0.68 M-v 3 Williams 35066 1993 XK
1993 XL 14.6 0.15 19990810 317.53366 228.55028 100.92451 7.15916 0.2170743 2.2725246 60 3 1993–1999 0.50 M-v 3 Williams 35066 1993 XL
1993 XP 13.1 0.15 19990810 126.31704 206.43775 267.80734 12.28317 0.1143647 2.5450993 45 5 1986–1999 0.64 M-v 3 Williams 35066 1993 XP
1993 XM1 10.8 0.15 19990810 340.35840 238.04270 96.61993 16.68688 0.1984012 5.2258920 40 4 1993–1999 0.41 M-v 1 Williams 32746 1993 XM1

1993 YG 14.9 0.15 19990810 244.26706 138.63361 286.43669 2.80236 0.1408489 2.3100252 42 3 1993–1999 0.73 M-v 3 Williams 35067 1993 YG
1993 YL 14.5 0.15 19990810 88.54882 122.51424 79.77042 3.23940 0.1587637 2.3883976 40 3 1993–1999 0.50 M-v 3 Williams 31236 1993 YL
1993 YT 14.3 0.15 19990810 58.53258 76.61000 89.21785 26.99771 0.2893809 2.6926986 65 2 1993–1999 0.53 M-v 3 Williams 34852 1993 YT
1994 AC 14.4 0.15 19990810 302.84202 160.73782 255.34796 3.15346 0.0931670 2.1782591 51 4 1991–1999 0.56 M-v 2 Williams 32051 1994 AC
1994 AR1 14.0 0.15 19990810 188.12796 212.18771 269.67150 10.50019 0.1305875 2.3665099 25 4 1989–1999 0.75 M-v 3 Williams 31237 1994 AR1

1994 AV1 14.3 0.15 19990810 157.89077 207.34242 302.09375 6.01127 0.1802377 2.4036142 55 4 1989–1999 0.59 M-v 2 Williams 31788 1994 AV1

1994 AR2 14.3 0.15 19990810 69.01397 199.57378 57.38025 0.95004 0.1737304 2.3675066 38 5 1980–1999 0.51 M-v 1 Williams 31788 1994 AR2

1994 AX6 15.2 0.15 19990810 21.70466 139.53888 145.00584 0.60501 0.2104789 2.3741408 23 3 1994–1999 0.42 M-v 4 Williams 33239 1994 AX6

1994 AZ10 15.6 0.15 19990810 343.99166 226.15677 53.57133 3.76525 0.1639388 2.5736141 32 4 1992–1999 0.63 M-v 1 Williams 34852 1994 AZ10

1994 AD11 12.9 0.15 19990810 140.47250 57.44804 324.62013 12.39610 0.2062547 2.8420308 45 3 1987–1999 0.64 M-v 3 Williams 34291 1994 AD11

1994 AK16 14.2 0.15 19990810 185.67360 264.71303 213.64434 6.61298 0.1015983 2.3902964 48 3 1994–1999 0.67 M-v 3 Williams 32307 1994 AK16

1994 BP3 13.8 0.15 19990810 343.80953 195.71340 137.64486 11.79478 0.2492247 2.2927807 60 4 1977–1999 0.66 M-v 2 Williams 35067 1994 BP3

1994 BA4 14.4 0.15 19990810 136.84457 244.42221 218.17728 3.05313 0.1177978 2.5794720 33 2 1993–1999 0.84 M-v 4 Williams 34852 1994 BA4

1994 BN4 14.0 0.15 19990810 5.99857 75.17518 254.35345 5.69734 0.1499049 2.3069462 84 4 1994–1999 0.64 M-v 2 Williams 31789 1994 BN4

1994 BP4 12.9 0.15 19990810 340.41158 63.33672 139.21148 10.21238 0.1655568 2.9925058 48 3 1994–1999 0.64 M-v 3 Williams 35067 1994 BP4

1994 CL 13.5 0.15 19990810 77.13696 255.76060 356.66845 10.94264 0.1308298 2.4197398 77 4 1994–1999 0.64 M-v 2 Williams 32307 1994 CL
1994 CR 14.0 0.15 19990810 117.66843 326.34636 127.86567 5.03191 0.0899098 2.7001602 38 3 1994–1999 0.82 M-v 4 Williams 35067 1994 CR
1994 CG2 14.0 0.15 19990810 12.64785 269.01585 0.54342 14.83118 0.1200636 2.6139907 45 4 1991–1999 0.65 M-v 1 Williams 31586 1994 CG2

1994 CJ2 14.5 0.15 19990810 65.32617 84.57102 130.97791 7.67034 0.1368764 2.5645175 40 4 1991–1999 0.52 M-v 1 Williams 35067 1994 CJ2

1994 CN13 14.3 0.15 19990810 355.76191 260.66019 65.05145 3.63725 0.1872859 2.4536835 27 3 1994–1999 0.74 M-v 4 Williams 32051 1994 CN13

1994 CG14 13.9 0.15 19990810 319.77401 313.58587 41.87016 6.85826 0.0916643 2.4404331 32 3 1994–1999 0.49 M-v 3 Williams 34582 1994 CG14

1994 CJ17 14.9 0.15 19990810 278.52436 280.26731 118.07268 7.36159 0.1257870 2.3946017 32 4 1994–1999 0.90 M-v 2 Williams 31789 1994 CJ17

1994 CO17 13.9 0.15 19990810 44.30995 206.18279 75.74244 4.02156 0.1414254 2.4534127 31 6 1975–1999 0.82 M-v 2 Williams 31789 1994 CO17

1994 DF 13.3 0.15 19990810 148.49963 275.65547 160.21041 12.85500 0.1643190 2.6520911 37 3 1994–1999 0.71 M-v 4 Williams 35067 1994 DF
1994 EB 14.3 0.15 19990810 180.80106 320.61313 172.56270 6.56928 0.0789846 2.4681739 70 5 1990–1999 0.64 M-v 2 Williams 32051 1994 EB
1994 EQ 14.3 0.15 19990810 52.50657 230.28854 22.82819 12.90622 0.1476502 2.5731002 35 4 1990–1999 0.63 M-v 2 Williams 31586 1994 EQ
1994 EL2 14.5 0.15 19990810 105.68240 193.73577 2.27923 12.61300 0.1923845 2.5479983 41 3 1994–1999 0.76 M-v 3 Williams 32307 1994 EL2

1994 EG7 15.0 0.15 19990810 218.60509 337.25604 120.71526 7.02288 0.0979482 2.4141863 30 4 1990–1999 0.80 M-v 3 Williams 32051 1994 EG7

1994 GG1 13.5 0.15 19990810 79.41443 69.80595 142.64724 13.27251 0.1567498 2.6445017 27 4 1985–1999 0.63 M-v 1 Williams 32747 1994 GG1

1994 GN1 12.6 0.15 19990810 36.38625 45.14570 129.19387 10.32338 0.1222592 3.0158126 40 4 1983–1999 0.76 M-v 2 Williams 35067 1994 GN1

1994 GT8 13.0 0.15 19990810 94.66979 346.17444 191.62293 27.91628 0.0809275 2.6858673 43 3 1994–1999 0.56 M-v 2 Williams 35067 1994 GT8

1994 GE10 14.1 0.15 19990810 252.75420 334.04653 100.53871 1.15827 0.0425197 2.4236415 41 6 1976–1999 0.58 M-v 1 Williams 35067 1994 GE10
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1994 JN 13.8 0.15 19990810 53.10480 87.38129 201.64644 13.62189 0.1961888 2.5903691 69 5 1990–1999 0.70 M-v 1 Williams 32051 1994 JN
1994 JY 13.1 0.15 19990810 339.41099 140.89630 94.15001 3.90001 0.1225736 3.0365330 48 3 1994–1999 0.53 M-v 5 Williams 34854 1994 JY
1994 JU8 13.8 0.15 19990810 60.41547 58.49755 231.28327 15.78317 0.1222881 2.5232452 48 3 1994–1999 0.73 M-v 2 Williams 32307 1994 JU8

1994 LJ1 12.9 0.15 19990810 111.70188 93.76853 84.31424 12.31110 0.2055789 2.6868240 40 4 1989–1999 0.58 M-v 1 Williams 32307 1994 LJ1

1994 NR1 12.3 0.15 19990810 232.46215 302.69013 133.03324 11.45402 0.1909272 2.9918939 58 5 1981–1999 0.64 M-v 1 Williams 35067 1994 NR1

1994 NV1 14.9 0.15 19990810 350.32389 158.78394 129.06369 6.45333 0.2792868 3.0360486 32 4 1993–1999 0.55 M-v 2 Williams 35067 1994 NV1

1994 PO1 13.7 0.15 19990810 337.29526 225.51657 63.56177 27.37502 0.2118863 3.1744120 51 2 1994–1999 0.64 M-v 2 Williams 34855 1994 PO1

1994 PK9 14.0 0.15 19990810 357.75676 162.38370 159.90685 10.08637 0.0844361 2.9771090 34 5 1992–1999 0.74 M-v 1 Williams 32747 1994 PK9

1994 PC12 13.4 0.15 19990810 42.24568 285.05872 321.07982 12.86905 0.1189091 3.1156003 37 3 1994–1999 0.86 M-v 2 Williams 31726 1994 PC12

1994 PT13 13.4 0.15 19990810 304.09411 218.10701 163.30220 10.31057 0.0822953 3.0076738 23 3 1994–1999 0.64 M-v 4 Williams 32458 1994 PT13

1994 PQ14 13.8 0.15 19990810 47.49549 50.32861 194.58746 4.00568 0.1048350 3.1046216 89 3 1994–1999 0.76 M-v 3 Williams 35067 1994 PQ14

1994 PG19 14.8 0.15 19990810 44.54096 53.93240 335.24611 4.61033 0.1479197 2.5323515 35 3 1994–1998 0.82 M-v 4 Williams 35067 1994 PG19

1994 PT19 13.5 0.15 19990810 350.52852 119.74337 183.41271 1.83411 0.1676470 3.1161544 57 4 1992–1999 0.70 M-v 3 Williams 35067 1994 PT19

1994 PN21 13.3 0.15 19990810 255.55183 288.18077 145.07386 2.29376 0.1667795 3.0898791 43 7 1951–1999 0.87 M-v 1 Williams 32308 1994 PN21

1994 PL25 13.7 0.15 19990810 58.19231 99.08311 141.27938 10.99580 0.0608185 3.0578930 41 4 1992–1999 0.66 M-v 1 Williams 32747 1994 PL25

1994 PZ26 12.9 0.15 19990810 230.99869 296.57863 141.49574 11.59425 0.1565129 3.1542212 30 3 1994–1999 0.78 M-v 3 Williams 32236 1994 PZ26

1994 PZ27 13.6 0.15 19990810 200.76859 353.76428 126.71759 2.98963 0.1387042 3.0324652 29 3 1994–1999 0.73 M-v 5 Williams 26422 1994 PZ27

1994 PZ28 14.1 0.15 19990810 13.58443 181.72292 115.64549 4.79069 0.1370704 2.9841070 27 3 1994–1999 0.76 M-v 4 Williams 31727 1994 PZ28

1994 PL33 13.7 0.15 19990810 227.55870 273.28299 166.78396 5.60831 0.1703766 3.1438334 20 3 1994–1999 0.71 M-v 4 Williams 32459 1994 PL33

1994 PC37 13.8 0.15 19990810 300.58217 126.78441 297.63062 2.48882 0.0822107 2.7824135 20 4 1990–1999 0.53 M-v 2 Williams 30900 1994 PC37

1994 PD38 13.5 0.15 19990810 55.37438 71.67746 153.09525 7.57930 0.1609546 3.0952238 43 4 1992–1999 0.77 M-v 2 Williams 32308 1994 PD38

1994 PP39 13.5 0.15 19990810 250.52352 100.79443 326.27377 9.11761 0.0833505 3.0406403 32 3 1994–1999 0.61 M-v 3 Williams 31240 1994 PP39

1994 RB17 13.3 0.15 19990810 10.28779 179.59046 152.59392 2.62140 0.0727118 2.8735639 43 8 1979–1999 0.88 M-v 1 Williams 32052 1994 RB17

1994 RN28 14.6 0.15 19990810 14.34840 295.12436 3.68961 1.55819 0.0892142 2.9818627 26 4 1994–1999 0.93 M-v 2 Williams 32517 1994 RN28

1994 SE2 15.1 0.15 19990810 155.12696 12.58722 38.71619 4.00234 0.1124877 2.1676484 38 5 1975–1999 0.85 M-v 2 Williams 35067 1994 SE2

1994 TV3 14.4 0.15 19990810 345.58120 104.64510 193.77593 22.05059 0.0795085 1.9660397 47 3 1994–1999 0.68 M-v 2 Williams 34855 1994 TV3

1994 TX12 13.6 0.15 19990810 359.71011 321.29721 353.49638 0.79466 0.1690495 3.1733347 49 5 1977–1999 0.42 M-v 1 Williams 32052 1994 TX12

1994 TN16 15.4 0.15 19990810 85.65267 67.73996 27.48079 4.41044 0.1153427 2.2809721 36 4 1976–1999 0.61 M-v 1 Williams 35067 1994 TN16

1994 UA2 12.7 0.15 19990810 0.39337 147.80212 219.92169 10.18345 0.1241045 2.9863229 28 5 1982–1999 0.71 M-v 2 Williams 30292 1994 UA2

1994 VW1 15.1 0.15 19990810 251.65164 320.00327 109.37120 15.54058 0.2602531 1.9622027 46 4 1994–1999 0.51 M-v 2 Williams 35067 1994 VW1

1994 VD7 12.3 0.15 19990810 39.84988 72.58011 234.96699 20.76792 0.1059560 3.1657865 27 3 1994–1999 0.73 M-v 2 Williams 32238 1994 VD7

1994 WG 12.1 0.15 19990810 301.61173 145.69986 250.77636 13.54321 0.0577728 3.3699121 32 4 1987–1999 0.75 M-v 1 Williams 28318 1994 WG
1994 XL 14.7 0.15 19990810 39.99485 161.01235 356.07810 3.75976 0.1889416 2.4110849 55 4 1984–1999 0.76 M-v 2 Williams 35067 1994 XL
1995 AE1 14.0 0.15 19990810 356.87193 42.17452 161.43899 6.25580 0.1619756 2.4648482 33 2 1995–1999 0.58 M-v 4 Williams 35067 1995 AE1

1995 AM1 14.0 0.15 19990810 147.75306 313.78356 109.20936 23.46152 0.2613278 2.2940491 25 4 1987–1999 0.62 M-v 2 Williams 34856 1995 AM1

1995 BC4 14.1 0.15 19990810 96.70768 289.74763 142.45356 5.54933 0.1976658 2.4839964 41 3 1992–1999 0.55 M-v 3 Williams 35068 1995 BC4

1995 CQ 14.4 0.15 19990810 106.16782 152.64195 331.39780 4.29895 0.1807495 2.3176286 91 3 1995–1999 0.75 M-v 2 Williams 35068 1995 CQ
1995 CF1 14.0 0.15 19990810 51.71257 8.44828 104.52672 8.36890 0.1889212 2.5338826 59 3 1990–1999 0.72 M-v 3 Williams 35068 1995 CF1

1995 CJ1 14.0 0.15 19990810 74.78425 281.00004 260.36223 4.23354 0.1901761 2.3227211 31 3 1995–1999 0.83 M-v 4 Williams 35068 1995 CJ1

1995 DF 15.1 0.15 19990810 110.90615 55.60281 117.08228 4.51024 0.1470578 2.2348821 37 4 1979–1999 0.52 M-v 1 Williams 35068 1995 DF
1995 DR 14.8 0.15 19990810 357.07336 84.72752 156.16218 6.94653 0.1424217 2.4386351 57 4 1991–1999 0.71 M-v 3 Williams 35068 1995 DR
1995 DV 14.9 0.15 19990810 350.02460 244.41915 5.32909 4.90391 0.1523504 2.4401501 39 3 1995–1999 0.69 M-v 3 Williams 35068 1995 DV
1995 DH4 14.3 0.15 19990810 317.80256 318.49288 313.63302 6.25378 0.1384705 2.3979982 33 3 1995–1999 0.66 M-v 3 Williams 35068 1995 DH4

1995 ED8 14.0 0.15 19990810 63.06394 220.79503 351.92609 22.92106 0.2147149 2.3375875 26 5 1989–1999 0.72 M-v 2 Williams 30901 1995 ED8

1995 EK8 15.1 0.15 19990810 19.06837 136.98005 81.05460 2.93238 0.0755797 2.4194935 29 3 1995–1999 0.61 M-v 4 Williams 34857 1995 EK8

1995 EL8 13.5 0.15 19990810 57.25691 0.75541 130.77567 5.11812 0.0395741 2.5830528 39 4 1993–1999 0.63 M-v 2 Williams 35068 1995 EL8

1995 FV 14.1 0.15 19990810 65.14950 70.57127 154.42553 4.76763 0.0901392 2.3053193 40 6 1989–1999 0.70 M-v 1 Williams 31277 1995 FV
1995 FT4 15.4 0.15 19990810 333.83275 232.04509 48.47562 2.78176 0.1930588 2.4187593 26 3 1995–1999 0.67 M-v 3 Williams 34857 1995 FT4

1995 FA7 15.6 0.15 19990810 35.34592 130.12135 140.02094 3.96680 0.1396710 2.2273303 30 4 1989–1999 0.54 M-v 2 Williams 32749 1995 FA7

1995 FB7 16.0 0.15 19990810 322.20688 262.14935 46.41794 3.16877 0.1772677 2.3390346 22 2 1995–1999 0.64 M-v 5 Williams 34857 1995 FB7

1995 GA 15.8 0.15 19990810 62.61873 109.22201 137.04547 8.13441 0.1154005 2.2303873 36 3 1994–1999 0.56 M-v 3 Williams 35068 1995 GA
1995 GB 14.9 0.15 19990810 39.67060 120.05867 121.00559 2.92457 0.1708681 2.3766200 42 4 1995–1999 0.56 M-v 1 Williams 35068 1995 GB
1995 HP 14.9 0.15 19990810 4.92302 214.60074 100.25951 3.59144 0.2393035 2.3268788 29 4 1995–1999 0.49 M-v 1 Williams 31587 1995 HP
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1995 JR 14.3 0.15 19990810 89.59682 62.32624 64.99756 8.42173 0.2059642 2.5361743 48 3 1995–1999 0.60 M-v 2 Williams 34858 1995 JR
1995 KF 14.1 0.15 19990810 35.42177 118.96496 127.44636 22.76182 0.2794256 2.4242465 59 4 1991–1999 0.66 M-v 2 Williams 35068 1995 KF
1995 KJ 15.8 0.15 19990810 1.94592 94.78065 167.36059 1.98169 0.1993221 2.5196133 69 4 1992–1999 0.71 M-v 3 Williams 34858 1995 KJ
1995 KN 14.4 0.15 19990810 88.04327 84.12635 76.30067 4.99374 0.0743226 2.2578131 90 3 1995–1999 0.66 M-v 2 Williams 35068 1995 KN
1995 KL1 13.7 0.15 19990810 95.63492 284.57713 306.56820 22.05847 0.2076061 2.3115039 38 4 1974–1999 0.42 M-v 1 Williams 31789 1995 KL1

1995 KF4 12.9 0.15 19990810 134.67403 220.05475 222.08300 11.57454 0.1276809 2.6179088 41 4 1991–1999 0.75 M-v 3 Williams 35068 1995 KF4

1995 OU 14.3 0.15 19990810 5.98349 288.95423 0.86544 5.59639 0.2205471 2.5492854 17 4 1991–1999 0.51 M-v 3 Williams 31277 1995 OU
1995 OS1 14.7 0.15 19990810 283.69091 67.37997 338.93496 2.83034 0.0737904 2.4742991 46 3 1995–1999 0.56 M-v 4 Williams 32308 1995 OS1

1995 ON4 14.4 0.15 19990810 65.86992 104.66183 135.97874 2.77663 0.1113339 2.5648746 50 3 1995–1999 0.63 M-v 3 Williams 32308 1995 ON4

1995 QQ 14.2 0.15 19990810 15.30321 331.13909 314.48097 13.71977 0.1107934 2.6495595 26 3 1995–1999 0.74 M-v 3 Williams 31543 1995 QQ
1995 QC2 13.8 0.15 19990810 0.83262 328.58108 338.92186 15.61897 0.1706474 2.5956488 37 5 1977–1999 0.77 M-v 2 Williams 32052 1995 QC2

1995 QQ3 14.4 0.15 19990810 325.77345 231.96150 134.44270 5.64192 0.1522480 2.5546189 55 7 1987–1999 0.70 M-v 1 Williams 32052 1995 QQ3

1995 QX3 13.7 0.15 19990810 350.69459 64.78174 198.78962 9.20047 0.0368070 2.9763387 46 2 1995–1999 0.66 M-v 4 Williams 34859 1995 QX3

1995 QY3 14.6 0.15 19990810 70.89822 18.05667 243.26590 4.96362 0.1299284 2.4732445 42 3 1995–1999 0.72 M-v 3 Williams 31728 1995 QY3

1995 QB10 14.4 0.15 19990810 166.28278 197.52380 317.48940 13.95860 0.0385939 2.6114987 22 3 1995–1999 0.60 M-v 3 Williams 27719 1995 QB10

1995 QP10 13.4 0.15 19990810 127.82372 327.19594 162.76141 13.37667 0.1178906 3.0973933 52 4 1987–1999 0.53 M-v 1 Williams 35068 1995 QP10

1995 SG 15.6 0.15 19990810 313.77684 166.29487 236.37366 1.34406 0.1355525 2.5413757 49 5 1991–1999 0.52 M-v 1 Williams 32052 1995 SG
1995 SL 14.4 0.15 19990810 332.69091 87.21667 313.65816 5.71660 0.1271963 2.4553188 45 4 1993–1999 0.49 M-v 2 Williams 30093 1995 SL
1995 SO 14.5 0.15 19990810 182.24220 284.79674 190.13474 10.11809 0.0928970 2.9925183 40 4 1993–1999 0.47 M-v 1 Williams 32309 1995 SO
1995 SR 14.6 0.15 19990810 10.82469 70.70050 217.39173 26.52416 0.3098452 2.5886076 33 2 1995–1999 0.50 M-v 3 Williams 34859 1995 SR
1995 SL2 13.6 0.15 19990810 283.64947 240.17959 161.97973 13.23355 0.1818043 2.6437864 60 4 1995–1999 0.63 M-v 1 Williams 32052 1995 SL2

1995 SQ2 15.1 0.15 19990810 31.28630 26.71120 258.40569 10.60009 0.1509740 2.6450681 49 4 1995–1999 0.61 M-v 1 Williams 31790 1995 SQ2

1995 SE4 13.3 0.15 19990810 310.29738 110.98347 270.27402 13.66751 0.1169963 2.6487966 34 4 1991–1999 0.52 M-v 2 Williams 29139 1995 SE4

1995 SV16 14.3 0.15 19990810 139.66628 338.41150 171.18963 0.26929 0.0885527 2.8541984 56 3 1995–1999 0.58 M-v 4 Williams 32309 1995 SV16

1995 SD24 14.2 0.15 19990810 338.25820 161.72870 163.91829 5.11162 0.1051588 2.7523103 50 3 1995–1999 0.64 M-v 4 Williams 32309 1995 SD24

1995 SC28 13.7 0.15 19990810 310.50980 92.16309 234.37792 9.33760 0.0961534 2.7781812 31 2 1995–1999 0.65 M-v 4 Williams 34859 1995 SC28

1995 SX52 13.3 0.15 19990810 324.95984 92.06013 237.57590 3.34403 0.1768328 2.8122702 27 3 1995–1999 0.69 M-v 4 Williams 32240 1995 SX52

1995 SM54 13.6 0.15 19990810 319.46117 232.05141 102.27893 3.25935 0.0778322 2.8604204 70 5 1992–1999 0.74 M-v 1 Williams 35068 1995 SM54

1995 TF1 14.1 0.15 19990810 345.99196 76.74227 239.20718 13.14544 0.2173680 2.6355826 24 3 1982–1999 0.61 M-v 2 Williams 26569 1995 TF1

1995 UL 13.4 0.15 19990810 349.45361 330.12622 357.20902 4.65446 0.0689593 2.7536150 85 4 1995–1999 0.55 M-v 1 Williams 32053 1995 UL
1995 UZ 15.0 0.15 19990810 323.06868 317.57316 39.85801 3.57028 0.0848328 2.7378258 26 3 1995–1999 0.57 M-v 4 Williams 31969 1995 UZ
1995 UB1 13.3 0.15 19990810 145.08574 281.09718 242.64120 8.51121 0.0201653 2.9820305 61 4 1995–1999 0.60 M-v 1 Williams 32053 1995 UB1

1995 UJ1 12.9 0.15 19990810 272.78504 175.04188 196.35752 10.10126 0.0954226 2.9821892 69 3 1995–1999 0.44 M-v 2 Williams 35068 1995 UJ1

1995 UP2 13.3 0.15 19990810 183.83175 100.94247 25.23339 10.59569 0.0615919 2.9896217 87 4 1995–1999 0.48 M-v 1 Williams 32053 1995 UP2

1995 UG5 15.3 0.15 19990810 76.83361 326.95607 30.51049 4.19087 0.1689144 2.2107174 36 4 1994–1998 0.73 M-v 2 Williams 35069 1995 UG5

1995 UN5 14.1 0.15 19990810 334.54912 37.15609 243.48720 9.40045 0.1894684 3.1547971 31 2 1995–1999 0.71 M-v 4 Williams 34860 1995 UN5

1995 UU6 16.9 0.15 19990810 19.45662 29.69901 335.78939 5.85949 0.1660114 2.4441554 42 4 1995–1999 0.41 M-v 1 Williams 30456 1995 UU6

1995 UC9 14.2 0.15 19990810 179.63315 83.78958 40.91252 2.40963 0.0580098 2.9310623 44 5 1993–1999 0.62 M-v 1 Williams 32309 1995 UC9

1995 UE15 13.5 0.15 19990810 102.33711 307.72024 240.59653 4.11077 0.0920871 3.1273544 32 4 1992–1999 0.53 M-v 1 Williams 32309 1995 UE15

1995 UX44 13.5 0.15 19990810 237.31673 47.62577 23.12095 1.91454 0.0860601 2.9513410 29 4 1995–1999 0.73 M-v 1 Williams 32309 1995 UX44

1995 VO 12.7 0.15 19990810 177.87143 97.17672 46.05345 10.86925 0.0582985 3.0007361 24 3 1995–1999 0.73 M-v 3 Williams 32241 1995 VO
1995 VP 12.7 0.15 19990810 154.96969 307.63186 254.56431 6.07067 0.0559983 2.7974047 20 4 1985–1999 0.80 M-v 2 Williams 30901 1995 VP
1995 VT 12.4 0.15 19990810 154.06914 283.14961 231.82638 8.76374 0.0445650 3.0533513 28 3 1995–1999 0.56 M-v 4 Williams 33074 1995 VT
1995 VG13 14.7 0.15 19990810 354.30629 209.40635 113.65872 3.51380 0.0328513 2.8318588 28 4 1993–1999 0.68 M-v 2 Williams 32749 1995 VG13

1995 WY 12.7 0.15 19990810 205.60203 40.45512 70.74766 10.39527 0.0570563 3.0499230 56 3 1995–1999 0.65 M-v 3 Williams 32310 1995 WY
1995 WX1 12.9 0.15 19990810 111.57487 318.63906 239.63067 14.47654 0.1622838 3.1706726 60 4 1995–1999 0.64 M-v 1 Williams 32054 1995 WX1

1995 WW2 13.0 0.15 19990810 279.13918 166.93222 219.29026 8.15819 0.1698734 3.0588379 32 4 1984–1999 0.61 M-v 1 Williams 32310 1995 WW2

1995 WU4 13.8 0.15 19990810 327.99406 93.60159 297.78787 10.80525 0.1960834 2.6964689 26 4 1990–1999 0.66 M-v 1 Williams 29319 1995 WU4

1995 WZ6 13.1 0.15 19990810 280.39313 338.83647 67.76812 11.16072 0.0935801 3.0001882 46 4 1995–1999 0.47 M-v 1 Williams 32310 1995 WZ6

1995 WG7 12.8 0.15 19990810 270.43430 118.12943 246.29539 17.79786 0.2181260 3.1401684 48 3 1995–1999 0.67 M-v 3 Williams 35069 1995 WG7

1995 WM7 14.0 0.15 19990810 299.45519 305.71219 77.88358 10.05714 0.1177584 2.9764668 31 3 1995–1999 0.57 M-v 4 Williams 32054 1995 WM7

1995 WR7 13.0 0.15 19990810 281.27898 118.89484 263.20848 8.13887 0.0899391 3.1624043 19 5 1983–1999 0.78 M-v 1 Williams 35069 1995 WR7

1995 WX8 13.7 0.15 19990810 280.49201 279.67417 78.36547 2.22905 0.1809269 3.1745117 35 4 1983–1999 0.64 M-v 1 Williams 35069 1995 WX8



M.P.C. 35428 1999 JULY 28

1995 WT15 13.7 0.15 19990810 287.94623 351.29294 27.26286 2.20467 0.0852723 2.8842792 35 4 1995–1999 0.65 M-v 2 Williams 32310 1995 WT15

1995 XT 12.8 0.15 19990810 226.32270 348.12557 115.25680 2.29185 0.1358636 3.0784780 39 7 1989–1999 0.79 M-v 1 Williams 32054 1995 XT
1995 XJ1 11.8 0.15 19990810 284.98773 133.39782 270.45791 8.74528 0.0698660 3.0262496 38 5 1989–1999 0.65 M-v 1 Williams 32310 1995 XJ1

1995 YH 12.6 0.15 19990810 338.74630 94.63984 252.58934 8.82767 0.1268612 2.9851524 52 3 1995–1999 0.52 M-v 3 Williams 35069 1995 YH
1995 YK 13.3 0.15 19990810 301.20554 297.69317 101.46765 10.95622 0.1811904 2.9726616 41 4 1995–1999 0.72 M-v 2 Williams 32054 1995 YK
1995 YO 13.3 0.15 19990810 278.63498 297.62591 109.27197 10.36708 0.0845076 3.1705272 37 5 1954–1999 0.74 M-v 1 Williams 32054 1995 YO
1995 YQ 12.8 0.15 19990810 18.17311 179.28031 117.81179 11.79688 0.0757577 2.9899094 59 5 1993–1999 0.44 M-v 0 Williams 32750 1995 YQ
1995 YY2 12.7 0.15 19990810 306.20422 269.47614 100.28378 10.79222 0.2386322 3.1414429 35 5 1955–1999 0.79 M-v 1 Williams 35069 1995 YY2

1995 YB3 13.1 0.15 19990810 256.97911 344.14686 96.86987 2.64234 0.1839855 3.0835380 21 4 1989–1999 0.55 M-v 3 Williams 29946 1995 YB3

1995 YV3 13.9 0.15 19990810 328.94122 276.33982 119.25150 29.80041 0.4413986 2.7892765 79 3 1995–1999 0.53 M-v 3 Williams 29665 1995 YV3

1995 YW4 14.6 0.15 19990810 294.13584 194.01716 197.37958 1.94665 0.0430482 2.8949495 17 3 1960–1999 0.33 M-v 3 Williams 34196 1995 YW4

1995 YK20 14.6 0.15 19990810 137.14046 352.16182 283.20294 5.56186 0.0718928 2.7070999 30 2 1995–1998 0.60 M-v 5 Williams 35069 1995 YK20

1996 AB 13.1 0.15 19990810 261.41654 136.68479 299.08298 2.53971 0.1387560 3.1894638 25 3 1985–1999 0.68 M-v 4 Williams 26761 1996 AB
1996 AW 14.8 0.15 19990810 345.49830 341.20502 100.46593 2.55464 0.0829413 2.5551036 27 4 1994–1998 0.75 M-v 2 Williams 34860 1996 AW
1996 AE1 12.5 0.15 19990810 172.36177 255.34876 291.83545 15.07798 0.0479109 3.1071558 30 3 1995–1999 0.66 M-v 3 Williams 32468 1996 AE1

1996 AR1 13.0 0.15 19990810 319.19600 104.38362 307.04265 9.36522 0.0472216 3.0519578 25 4 1993–1999 0.52 M-v 1 Williams 32750 1996 AR1

1996 AY1 14.0 0.15 19990810 280.00743 275.08062 121.29910 17.24926 0.1779863 3.2123237 39 4 1996–1999 0.41 M-v 2 Williams 32054 1996 AY1

1996 AG2 12.4 0.15 19990810 280.09254 104.52670 311.78766 12.89212 0.0919061 3.1598352 24 3 1985–1999 0.76 M-v 3 Williams 35069 1996 AG2

1996 AY3 11.8 0.15 19990810 292.98948 258.45168 138.27083 17.66866 0.2693362 3.1760672 69 4 1996–1999 0.57 M-v 2 Williams 34013 1996 AY3

1996 AE4 12.9 0.15 19990810 247.45861 306.58804 145.78268 2.52654 0.1632282 3.1754897 27 5 1949–1999 0.57 M-v 1 Williams 29666 1996 AE4

1996 BQ2 12.1 0.15 19990810 271.24834 290.41502 139.07142 15.15520 0.0686234 3.4074633 31 6 1991–1999 0.73 M-v 1 Williams 32310 1996 BQ2

1996 FE 15.5 0.15 19990810 202.05457 245.80074 206.39186 22.68880 0.0946315 1.9274795 32 3 1996–1999 0.45 M-v 3 Williams 30876 1996 FE
1996 FF 14.8 0.15 19990810 171.81729 273.38412 203.72275 20.62813 0.0887201 1.9429737 44 5 1985–1999 0.44 M-v 1 Williams 35069 1996 FF
1996 GF1 14.7 0.15 19990810 50.00097 30.59543 118.25346 2.92216 0.0522236 2.2338976 46 2 1996–1999 0.59 M-v 3 Williams 35069 1996 GF1

1996 GE19 10.2 0.15 19990810 43.75692 64.49940 213.22202 30.80376 0.0715251 5.2652634 55 4 1996–1999 0.73 M-v 2 Marsden 32310 1996 GE19

1996 HN24 14.3 0.15 19990810 21.15035 114.57372 73.38271 5.60561 0.1085063 2.2408990 46 2 1996–1999 0.69 M-v 4 Williams 35069 1996 HN24

1996 JJ 14.4 0.15 19990810 343.65114 122.34996 108.60193 6.74917 0.2224094 2.2555131 45 5 1979–1999 0.66 M-v 2 Williams 35069 1996 JJ
1996 JN 14.3 0.15 19990810 20.60543 93.90412 90.54906 5.16181 0.0976642 2.2808068 76 2 1995–1999 0.63 M-v 2 Williams 35069 1996 JN
1996 LK1 14.8 0.15 19990810 284.34624 244.58824 75.80195 8.14520 0.1429965 2.2791854 34 3 1993–1999 0.61 M-v 4 Williams 33255 1996 LK1

1996 MN 15.5 0.15 19990810 306.79466 49.10434 263.70169 5.93591 0.1458834 2.2699716 70 3 1996–1999 0.65 M-v 3 Williams 35069 1996 MN
1996 NZ3 14.7 0.15 19990810 219.20096 116.99362 276.82058 2.91373 0.0902771 2.4479283 34 4 1976–1999 0.63 M-v 1 Williams 35069 1996 NZ3

1996 OB 14.9 0.15 19990810 314.00008 62.68616 240.55658 3.05457 0.0377658 2.2860110 54 3 1996–1999 0.71 M-v 3 Williams 35069 1996 OB
1996 OK 16.1 0.15 19990810 318.54477 210.03527 126.29782 7.39450 0.2239057 2.1979108 99 3 1996–1999 0.52 M-v 2 Williams 35069 1996 OK
1996 OL 15.1 0.15 19990810 321.15001 230.28004 96.89541 4.53334 0.1644880 2.2541306 63 3 1996–1999 0.63 M-v 3 Williams 35069 1996 OL
1996 PQ 14.8 0.15 19990810 216.50171 273.24548 147.83217 7.15707 0.1071315 2.3294754 54 3 1996–1999 0.59 M-v 3 Williams 35069 1996 PQ
1996 PG1 15.0 0.15 19990810 332.30495 297.02331 356.69189 3.35441 0.1500325 2.2839263 75 3 1996–1999 0.96 M-v 3 Williams 35069 1996 PG1

1996 PM3 13.9 0.15 19990810 111.07053 333.00332 149.45580 13.13070 0.1321965 2.6093917 51 3 1990–1999 0.69 M-v 3 Williams 35069 1996 PM3

1996 PA4 15.1 0.15 19990810 20.64319 124.87978 102.79799 3.12654 0.1673771 2.3441485 76 4 1995–1999 0.61 M-v 1 Williams 34861 1996 PA4

1996 PC4 15.9 0.15 19990810 27.52794 102.08402 139.99260 6.78901 0.1435887 2.2503392 40 2 1996–1999 0.49 M-v 3 Williams 34862 1996 PC4

1996 PX4 14.9 0.15 19990810 62.59365 18.43649 156.26120 4.90279 0.0542621 2.5215393 56 3 1987–1999 0.84 M-v 4 Williams 35069 1996 PX4

1996 PG5 15.4 0.15 19990810 14.33812 62.40851 190.53546 4.17612 0.1260638 2.2372941 61 3 1993–1999 0.54 M-v 3 Williams 34862 1996 PG5

1996 PY6 14.6 0.15 19990810 315.03879 283.61796 30.21109 23.21320 0.2324738 2.3102709 73 3 1992–1999 0.73 M-v 2 Williams 35070 1996 PY6

1996 PA7 13.8 0.15 19990810 279.52901 303.50259 85.94910 25.40321 0.3522553 2.3240618 69 3 1996–1999 0.65 M-v 2 Williams 35070 1996 PA7

1996 PK8 15.3 0.15 19990810 33.84301 342.24362 228.45542 1.55632 0.1715369 2.3425088 62 2 1996–1999 0.56 M-v 4 Williams 35070 1996 PK8

1996 QP 15.7 0.15 19990810 322.20653 157.19041 162.11023 7.04893 0.1405981 2.2552508 52 3 1979–1999 0.58 M-v 3 Williams 34863 1996 QP
1996 RC1 15.8 0.15 19990810 346.01500 173.59613 138.13307 2.46074 0.1264910 2.2248136 44 4 1995–1999 0.44 M-v 1 Williams 35070 1996 RC1

1996 RE1 14.9 0.15 19990810 195.33358 330.43750 76.70779 4.64843 0.2680562 2.5898562 51 3 1996–1999 0.60 M-v 3 Williams 35070 1996 RE1

1996 RG1 14.2 0.15 19990810 328.11661 18.16470 9.13636 5.75525 0.1654456 2.1810212 61 5 1991–1999 0.55 M-v 2 Williams 32054 1996 RG1

1996 RJ2 15.2 0.15 19990810 217.40792 264.29681 182.60789 6.20910 0.0751906 2.2987003 32 3 1996–1999 0.71 M-v 3 Williams 31791 1996 RJ2

1996 RD4 13.5 0.15 19990810 315.56464 252.55704 48.90897 13.36191 0.1614549 2.7165615 118 3 1996–1999 0.66 M-v 3 Williams 35070 1996 RD4

1996 RO4 15.6 0.15 19990810 213.11174 343.49537 114.38526 1.63376 0.2090230 2.3365985 40 3 1996–1999 0.93 M-v 4 Williams 35070 1996 RO4

1996 RS24 15.1 0.15 19990810 348.75652 120.17010 168.96162 6.22178 0.1236964 2.3249012 36 3 1996–1999 0.71 M-v 4 Williams 34864 1996 RS24

1996 SK4 13.7 0.15 19990810 346.49150 244.39449 12.45224 14.43121 0.0784351 2.6289327 60 2 1996–1999 0.46 M-v 3 Williams 34864 1996 SK4
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1996 SS4 15.3 0.15 19990810 95.12507 8.16266 202.19831 3.74245 0.0608745 2.3526757 64 4 1995–1999 0.45 M-v 1 Williams 31588 1996 SS4

1996 SU4 14.9 0.15 19990810 165.15751 122.42833 20.26743 6.72466 0.0779510 2.3913969 58 4 1992–1999 0.63 M-v 1 Williams 32310 1996 SU4

1996 SC6 13.6 0.15 19990810 288.06026 114.29002 185.41791 5.86081 0.0365855 2.7959696 58 2 1996–1999 0.61 M-v 4 Williams 34585 1996 SC6

1996 SH6 14.1 0.15 19990810 127.74604 355.26816 195.17925 7.94704 0.0638696 2.2960487 60 3 1996–1999 0.63 M-v 3 Williams 32310 1996 SH6

1996 SH7 14.8 0.15 19990810 312.91491 295.02632 34.00896 2.84826 0.2181031 2.3821190 55 2 1996–1999 0.62 M-v 4 Williams 34864 1996 SH7

1996 SW7 15.3 0.15 19990810 320.74268 128.03700 185.09703 6.21163 0.1102774 2.4203857 53 4 1995–1999 0.63 M-v 1 Williams 35070 1996 SW7

1996 TR 15.3 0.15 19990810 281.54388 205.95218 175.17379 7.02045 0.1284378 2.3568367 44 3 1996–1999 0.77 M-v 4 Williams 32054 1996 TR
1996 TR1 13.7 0.15 19990810 135.30049 302.30139 164.54902 5.07145 0.0523995 2.7469500 66 4 1994–1999 0.54 M-v 1 Williams 35070 1996 TR1

1996 TZ3 16.7 0.15 19990810 312.96144 260.93686 62.25951 3.11405 0.1914432 2.3998972 20 2 1996–1999 0.86 M-v 5 Williams 34865 1996 TZ3

1996 TF5 16.3 0.15 19990810 272.68240 211.37693 195.23160 4.12066 0.1419746 2.2844755 41 3 1996–1999 0.47 M-v 3 Marsden 35070 1996 TF5

1996 TS5 13.6 0.15 19990810 182.67641 216.38623 297.63002 23.62121 0.1891704 2.2744371 24 3 1991–1999 0.55 M-v 2 Williams 29631 1996 TS5

1996 TO6 15.9 0.15 19990810 284.69003 97.60016 274.08232 11.63233 0.2274356 2.3272063 31 3 1996–1999 0.37 M-v 2 Williams 31389 1996 TO6

1996 TH7 14.0 0.15 19990810 212.11603 7.09459 21.48466 2.75372 0.0808267 2.7178867 57 3 1996–1999 0.65 M-v 3 Williams 35070 1996 TH7

1996 TX7 15.4 0.15 19990810 32.29300 128.40982 147.84338 4.15745 0.1401684 2.2452429 27 3 1996–1999 0.71 M-v 4 Williams 31421 1996 TX7

1996 TC8 15.3 0.15 19990810 65.43355 32.97351 205.12119 2.08441 0.1414088 2.2793964 25 3 1993–1999 0.37 M-v 5 Williams 28306 1996 TC8

1996 TL9 14.8 0.15 19990810 7.42237 215.58816 89.32199 4.87528 0.1853117 2.3128518 74 4 1992–1999 0.46 M-v 1 Williams 31588 1996 TL9

1996 TY9 13.2 0.15 19990810 106.93219 344.77152 263.45364 29.71928 0.3157121 1.9973716 39 4 1949–1998 0.59 M-v 2 Williams 31421 1996 TY9

1996 TO10 14.1 0.15 19990810 291.68748 305.60652 88.89260 6.11539 0.1775071 2.2324348 44 4 1989–1999 0.63 M-v 1 Williams 32054 1996 TO10

1996 TS10 14.8 0.15 19990810 300.12024 356.92165 38.83494 5.67325 0.1420192 2.2016090 56 3 1996–1999 0.74 M-v 4 Williams 32310 1996 TS10

1996 TN11 14.5 0.15 19990810 290.15540 217.33393 116.59349 2.45853 0.0923400 2.5739363 36 2 1996–1999 0.74 M-v 4 Williams 34866 1996 TN11

1996 TU11 15.1 0.15 19990810 276.75702 342.38311 70.98168 7.97464 0.0972547 2.2718970 46 3 1996–1999 0.57 M-v 3 Marsden 32054 1996 TU11

1996 TN12 15.0 0.15 19990810 216.01181 230.27581 241.21577 1.45519 0.1673554 2.3544537 90 4 1992–1999 0.56 M-v 1 Marsden 32054 1996 TN12

1996 TG13 15.0 0.15 19990810 200.68639 121.63871 342.27143 2.15157 0.1556460 2.4619996 41 3 1996–1999 0.82 M-v 3 Williams 32310 1996 TG13

1996 TT14 14.3 0.15 19990810 332.04095 239.01219 121.46515 3.39102 0.1954867 2.1876307 52 3 1996–1999 0.69 M-v 3 Williams 32055 1996 TT14

1996 TV14 13.8 0.15 19990810 271.44927 334.75350 341.19769 1.49585 0.0658679 2.8698160 32 4 1991–1999 0.64 M-v 1 Williams 35070 1996 TV14

1996 TX14 14.9 0.15 19990810 258.29216 66.00012 0.21095 6.59956 0.1526012 2.2874401 37 3 1996–1999 0.83 M-v 3 Williams 32244 1996 TX14

1996 TP30 15.1 0.15 19990810 328.05984 286.47472 27.13689 2.73903 0.2010105 2.4213841 39 4 1981–1999 0.64 M-v 1 Williams 34866 1996 TP30

1996 TS32 13.6 0.15 19990810 8.46101 9.85419 209.18259 12.77993 0.1162281 2.6599070 47 2 1996–1999 0.70 M-v 3 Williams 35070 1996 TS32

1996 TA35 14.9 0.15 19990810 306.88666 46.19822 286.60378 4.78026 0.1825317 2.3391891 36 2 1996–1999 0.78 M-v 4 Williams 34866 1996 TA35

1996 TN41 13.8 0.15 19990810 209.85357 284.38327 86.26275 3.15166 0.0830633 2.8317517 31 4 1994–1999 0.68 M-v 1 Williams 35070 1996 TN41

1996 TH42 14.5 0.15 19990810 310.32802 277.82947 66.35479 3.27308 0.1264588 2.3009522 33 4 1989–1999 0.75 M-v 2 Williams 31589 1996 TH42

1996 TY46 14.9 0.15 19990810 271.42551 117.08525 282.46766 0.33956 0.0392154 2.3938124 29 3 1996–1999 0.58 M-v 5 Williams 32055 1996 TY46

1996 TH48 14.6 0.15 19990810 275.36598 79.89508 295.55842 1.72255 0.1747825 2.3915831 25 6 1985–1999 0.96 M-v 2 Williams 34866 1996 TH48

1996 TK54 14.0 0.15 19990810 259.56799 325.15583 40.10891 12.73963 0.1918258 2.6052027 20 2 1996–1999 0.75 M-v 5 Williams 34867 1996 TK54

1996 TD68 15.1 0.15 19961004 335.80561 168.99211 248.45221 2.32352 0.3045756 2.5385148 9 1 24 days 0.36 Williams 1996 TD68

1996 UA 13.8 0.15 19990810 276.39182 313.08252 18.16204 12.25383 0.1090822 2.6254017 82 3 1996–1999 0.54 M-v 3 Williams 35070 1996 UA
1996 UD 14.0 0.15 19990810 271.61698 7.35584 47.07575 6.43311 0.1698733 2.3285142 63 4 1989–1999 0.63 M-v 2 Williams 32055 1996 UD
1996 UE 15.0 0.15 19990810 339.23802 303.19158 42.15826 4.15837 0.2792481 2.1940058 34 5 1976–1999 0.58 M-v 1 Williams 34867 1996 UE
1996 UF 14.6 0.15 19990810 348.76693 201.58745 149.72711 1.59344 0.1555641 2.1748260 46 4 1988–1999 0.64 M-v 2 Williams 32055 1996 UF
1996 UP 13.3 0.15 19990810 132.19265 315.62710 155.96753 9.51572 0.1207746 2.7713643 46 3 1996–1999 0.62 M-v 3 Williams 34867 1996 UP
1996 UW 15.2 0.15 19990810 328.26452 281.69239 39.47531 5.08059 0.3020159 2.3561677 52 2 1996–1999 0.60 M-v 4 Williams 34867 1996 UW
1996 UB1 14.7 0.15 19990810 315.39128 354.64822 45.44675 6.01423 0.1396520 2.1827019 42 3 1996–1999 0.64 M-v 4 Williams 32311 1996 UB1

1996 UN1 13.8 0.15 19990810 283.67840 65.67812 261.09558 13.40251 0.1323946 2.6049538 33 2 1996–1999 0.69 M-v 4 Williams 35070 1996 UN1

1996 UP1 13.9 0.15 19990810 318.74965 67.32205 215.78770 15.52372 0.1806325 2.6100379 47 3 1991–1999 0.76 M-v 2 Williams 35070 1996 UP1

1996 UQ3 13.3 0.15 19990810 342.94507 248.52180 14.40179 11.41270 0.1728863 2.6733524 60 3 1977–1999 0.68 M-v 2 Williams 35070 1996 UQ3

1996 UH5 14.1 0.15 19990810 232.11153 199.36238 214.76864 13.99688 0.1710619 2.5257324 33 4 1992–1999 0.67 M-v 2 Williams 35070 1996 UH5

1996 VL 14.7 0.15 19990810 318.43033 325.30184 0.71643 5.79751 0.2551207 2.3373828 31 2 1996–1999 0.64 M-v 4 Williams 34868 1996 VL
1996 VY 15.2 0.15 19990810 0.83956 52.26499 221.20325 12.92704 0.1435156 2.5463610 48 2 1996–1999 0.76 M-v 4 Williams 34868 1996 VY
1996 VM1 13.4 0.15 19990810 198.93695 62.82167 54.47987 7.06116 0.1008864 2.4462499 48 4 1990–1999 0.61 M-v 1 Williams 34517 1996 VM1

1996 VJ2 15.1 0.15 19990810 23.87052 83.96879 202.38412 4.88966 0.1508290 2.2448142 68 3 1996–1999 0.50 M-v 3 Williams 35070 1996 VJ2

1996 VH4 13.5 0.15 19990810 144.19913 93.49989 77.53736 13.70324 0.1240122 2.6887318 64 3 1996–1999 0.55 M-v 3 Williams 32311 1996 VH4

1996 VL4 14.3 0.15 19990810 302.18197 261.48755 53.89287 3.48084 0.0755069 2.8062493 59 3 1991–1999 0.57 M-v 2 Williams 34868 1996 VL4

1996 VQ4 14.4 0.15 19990810 7.39164 60.84799 231.12388 11.65753 0.1807509 2.4026815 38 5 1955–1999 0.59 M-v 2 Williams 34868 1996 VQ4
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1996 VS4 13.3 0.15 19990810 34.95334 195.55806 59.24169 4.11855 0.0500516 2.6910927 55 5 1982–1999 0.74 M-v 1 Williams 35071 1996 VS4

1996 VT4 14.1 0.15 19990810 233.74819 216.27339 271.12487 4.46203 0.0545448 2.2575540 47 4 1994–1999 0.61 M-v 2 Williams 32311 1996 VT4

1996 VX4 14.5 0.15 19990810 325.18152 16.55496 331.31341 1.88001 0.2290897 2.3618376 33 3 1996–1999 0.76 M-v 4 Williams 35071 1996 VX4

1996 VB5 13.7 0.15 19990810 353.79130 287.64879 51.35805 6.42411 0.0464592 2.2285103 83 4 1986–1999 0.55 M-v 2 Williams 32055 1996 VB5

1996 VM5 14.7 0.15 19990810 157.33506 73.05182 88.73245 5.04027 0.0701897 2.4424268 102 4 1992–1999 0.55 M-v 1 Williams 32055 1996 VM5

1996 VV5 13.9 0.15 19990810 304.74298 147.86768 207.55974 5.69777 0.0997301 2.5313404 55 4 1979–1999 0.78 M-v 1 Williams 35071 1996 VV5

1996 VA7 14.3 0.15 19990810 113.63677 324.78402 209.82691 3.89840 0.0907642 2.5787343 75 4 1994–1999 0.60 M-v 1 Williams 31589 1996 VA7

1996 VH8 14.2 0.15 19990810 295.60729 11.37017 24.26983 7.16043 0.1459865 2.2830767 77 5 1982–1999 0.60 M-v 1 Williams 32055 1996 VH8

1996 VO8 14.3 0.15 19990810 256.01386 352.57825 72.70624 3.28180 0.1866005 2.3711697 30 3 1996–1999 0.67 M-v 4 Williams 32245 1996 VO8

1996 VY8 14.3 0.15 19990810 282.81155 334.90884 66.10597 5.37235 0.1444006 2.3334836 45 4 1971–1999 0.85 M-v 2 Williams 32311 1996 VY8

1996 VZ8 15.1 0.15 19990810 320.69543 223.65165 144.17544 1.97976 0.1612536 2.2661001 42 3 1996–1999 0.83 M-v 4 Williams 32055 1996 VZ8

1996 VC9 14.3 0.15 19990810 307.25104 314.23617 76.00398 6.97187 0.1841330 2.2573627 47 3 1996–1999 0.70 M-v 3 Williams 32055 1996 VC9

1996 VK17 15.8 0.15 19990810 51.66721 125.82276 66.35626 2.41677 0.1262161 3.0359487 20 2 1996–1999 0.31 M-v 4 Williams 34869 1996 VK17

1996 VY29 14.3 0.15 19990810 353.18724 136.02499 185.60805 2.96049 0.1627186 2.2894956 42 5 1982–1999 0.63 M-v 2 Williams 31793 1996 VY29

1996 VG30 13.2 0.15 19990810 182.43011 227.69316 246.69043 7.79717 0.2046776 2.7005814 52 4 1987–1999 0.64 M-v 1 Williams 32055 1996 VG30

1996 VO38 13.8 0.15 19990810 297.69237 174.27173 134.77441 2.85721 0.0608078 2.8507185 56 3 1996–1999 0.78 M-v 4 Williams 35071 1996 VO38

1996 VY38 15.5 0.15 19990810 59.83207 129.37294 121.00382 1.65879 0.0631102 2.3008312 38 4 1995–1999 0.65 M-v 1 Williams 34869 1996 VY38

1996 WD 13.2 0.15 19990810 267.21349 308.46442 61.72245 11.18454 0.1981989 2.6759871 50 3 1996–1999 0.59 M-v 3 Williams 35071 1996 WD
1996 WA1 14.9 0.15 19990810 252.58167 188.71794 286.20853 2.48524 0.0857201 2.2666685 29 3 1996–1999 0.70 M-v 4 Williams 32245 1996 WA1

1996 WS1 14.4 0.15 19990810 213.67351 194.45516 263.72105 4.21549 0.0473504 2.5569882 36 3 1996–1999 0.77 M-v 3 Williams 32311 1996 WS1

1996 WZ1 12.1 0.15 19990810 115.40938 347.14335 99.33527 10.60290 0.0893314 3.2269707 30 4 1993–1999 0.69 M-v 1 Williams 35071 1996 WZ1

1996 WH2 13.3 0.15 19990810 303.78284 74.93833 247.17372 11.97292 0.1951521 2.6870225 46 3 1987–1999 0.71 M-v 2 Williams 34870 1996 WH2

1996 WE3 14.9 0.15 19990810 102.18484 11.96609 238.85532 5.37674 0.0903012 2.2861695 59 3 1996–1999 0.63 M-v 3 Williams 32056 1996 WE3

1996 WJ3 13.4 0.15 19990810 112.69681 275.12244 206.98478 10.06281 0.1286564 3.0104624 59 3 1995–1999 0.63 M-v 3 Williams 34870 1996 WJ3

1996 XS1 13.6 0.15 19990810 306.07293 62.40245 289.65753 4.35782 0.1316066 2.7006050 40 4 1989–1999 0.63 M-v 1 Williams 31734 1996 XS1

1996 XV1 14.2 0.15 19990810 20.97715 45.38062 283.82080 5.80819 0.1299619 2.3506187 32 4 1989–1999 0.66 M-v 1 Williams 32056 1996 XV1

1996 XB2 13.7 0.15 19990810 285.26461 158.29175 264.15812 24.36113 0.2385763 2.3492200 37 3 1985–1999 0.57 M-v 2 Williams 29320 1996 XB2

1996 XE2 13.8 0.15 19990810 203.23119 50.65567 75.26942 7.35066 0.0586334 2.3809326 80 4 1985–1999 0.61 M-v 1 Marsden 32311 1996 XE2

1996 XW2 14.1 0.15 19990810 185.99142 52.32752 74.31655 13.15747 0.1266956 2.6659348 38 4 1994–1999 0.68 M-v 1 Williams 31978 1996 XW2

1996 XX2 14.1 0.15 19990810 262.55295 27.73509 23.03944 2.34566 0.1423225 2.5283935 51 3 1996–1999 0.66 M-v 4 Williams 35071 1996 XX2

1996 XB3 13.9 0.15 19990810 10.46228 182.34509 139.48383 3.20255 0.2052318 2.4202176 42 4 1988–1999 0.44 M-v 1 Williams 32056 1996 XB3

1996 XH6 13.6 0.15 19990810 263.18367 244.67098 109.83500 3.20553 0.1073393 2.9006547 69 3 1996–1999 0.68 M-v 3 Williams 35071 1996 XH6

1996 XJ6 14.4 0.15 19990810 253.11313 349.68743 83.79014 7.38803 0.2261672 2.4428270 29 3 1996–1999 0.64 M-v 3 Williams 32246 1996 XJ6

1996 XB9 14.1 0.15 19990810 287.17550 266.10617 76.29277 15.68476 0.1527654 2.6080582 52 2 1996–1999 0.76 M-v 4 Williams 34870 1996 XB9

1996 XG9 13.3 0.15 19990810 65.11607 168.77636 60.80468 9.11133 0.1630902 2.7898827 56 4 1993–1999 0.48 M-v 1 Williams 31590 1996 XG9

1996 XJ11 16.2 0.15 19990810 355.89268 169.05578 141.77641 3.44435 0.1612129 2.3879478 20 3 1996–1999 0.38 M-v 5 Williams 31391 1996 XJ11

1996 XM13 14.1 0.15 19990810 24.48138 193.80905 79.30035 3.47086 0.0612741 2.6513794 49 3 1996–1999 0.63 M-v 3 Williams 35071 1996 XM13

1996 XQ13 13.8 0.15 19990810 316.91821 90.77920 241.17759 11.54251 0.1162315 2.6304508 85 3 1996–1999 0.38 M-v 3 Marsden 35071 1996 XQ13

1996 XA18 15.1 0.15 19990810 137.12830 112.58486 56.28050 5.94321 0.1244960 2.6032561 47 4 1994–1999 0.52 M-v 1 Williams 32056 1996 XA18

1996 XY18 14.3 0.15 19990810 246.18282 210.11898 231.37217 2.89421 0.1670331 2.4451706 42 3 1996–1999 0.68 M-v 3 Williams 32311 1996 XY18

1996 XC19 13.9 0.15 19990810 237.38645 288.23934 107.37797 9.89882 0.0422796 3.0111649 31 3 1996–1999 0.48 M-v 3 Williams 34871 1996 XC19

1996 XJ19 13.6 0.15 19990810 138.62621 323.99092 211.98452 2.97225 0.0415017 2.7044851 55 4 1991–1999 0.55 M-v 1 Williams 32056 1996 XJ19

1996 XD20 15.2 0.15 19990810 282.08179 300.28987 101.21333 6.56165 0.1128130 2.4259775 48 3 1996–1999 0.55 M-v 3 Marsden 32056 1996 XD20

1996 XS25 13.0 0.15 19990810 23.10414 155.82301 101.71873 20.27556 0.1856763 3.1118000 47 3 1996–1999 0.49 M-v 2 Williams 35071 1996 XS25

1996 XU26 14.8 0.15 19990810 277.58040 75.70960 334.03384 7.23049 0.0880308 2.2301186 42 3 1996–1999 0.59 M-v 3 Williams 31735 1996 XU26

1996 XK29 14.1 0.15 19990810 264.14396 0.27047 65.30168 9.26253 0.1482026 2.3639357 38 3 1996–1999 0.67 M-v 3 Williams 32312 1996 XK29

1996 XH31 14.5 0.15 19990810 285.82601 147.27211 271.88170 1.61115 0.1816021 2.4012434 25 4 1992–1999 0.66 M-v 1 Williams 32056 1996 XH31

1996 XJ31 13.5 0.15 19990810 186.88854 20.55944 107.74581 10.29475 0.0643843 2.7545426 45 3 1996–1999 0.49 M-v 3 Williams 32312 1996 XJ31

1996 XL32 13.8 0.15 19990810 359.24850 160.15287 118.34549 6.21563 0.1449525 3.1109900 32 3 1996–1999 0.71 M-v 3 Williams 31793 1996 XL32

1996 XQ32 14.2 0.15 19990810 255.91856 247.72282 221.54161 3.98614 0.0976619 2.2485697 37 5 1974–1999 0.69 M-v 2 Williams 32312 1996 XQ32

1996 YG 13.7 0.15 19990810 147.32983 176.10172 331.71482 4.53293 0.1037877 3.0028236 38 4 1992–1999 0.62 M-v 1 Williams 32312 1996 YG
1996 YM 14.1 0.15 19990810 307.37977 299.90063 87.97403 3.53203 0.2089252 2.4094097 31 5 1988–1999 0.70 M-v 1 Williams 31793 1996 YM
1996 YA1 14.0 0.15 19990810 229.82793 326.70868 101.65495 3.45248 0.0213589 2.9145231 38 3 1996–1999 0.81 M-v 4 Williams 35071 1996 YA1
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1996 YC2 14.6 0.15 19990810 289.47953 86.84810 301.79538 6.38621 0.1661914 2.2823393 50 4 1994–1999 0.76 M-v 2 Williams 35071 1996 YC2

1996 YJ2 13.2 0.15 19990810 211.69664 351.13749 115.02008 10.75307 0.1901899 2.7836126 43 4 1991–1999 0.64 M-v 1 Williams 32247 1996 YJ2

1997 AE 13.4 0.15 19990810 7.01111 356.59959 311.79997 7.46061 0.1233007 2.7186543 47 3 1997–1999 0.53 M-v 3 Williams 31981 1997 AE
1997 AG 14.8 0.15 19990810 313.25137 99.18605 315.81782 3.98161 0.0786015 2.3188425 22 3 1989–1999 0.44 M-v 3 Williams 29141 1997 AG
1997 AH 14.0 0.15 19990810 290.53273 311.99115 93.02221 6.26043 0.1800498 2.4593915 34 5 1988–1999 0.59 M-v 1 Williams 32057 1997 AH
1997 AT 13.2 0.15 19990810 335.93903 250.07822 110.06723 8.56161 0.2358953 2.4532745 46 3 1997–1999 0.61 M-v 3 Williams 35071 1997 AT
1997 AT1 11.8 0.15 19990810 160.89999 175.34196 296.84895 12.63285 0.1064424 3.1713993 47 4 1979–1999 0.57 M-v 1 Williams 31794 1997 AT1

1997 AV1 14.2 0.15 19990810 319.36114 69.83416 317.08907 6.97649 0.1186594 2.4398030 23 4 1988–1999 0.52 M-v 1 Williams 29667 1997 AV1

1997 AO2 13.0 0.15 19990810 191.83979 13.37985 92.60431 11.80794 0.0724982 2.9764394 49 4 1980–1999 0.62 M-v 1 Williams 35071 1997 AO2

1997 AR2 12.9 0.15 19990810 168.55391 4.74518 116.57027 2.36576 0.1396907 3.1698648 49 5 1980–1999 0.65 M-v 1 Williams 35071 1997 AR2

1997 AG3 13.3 0.15 19990810 349.41294 185.36001 111.77552 3.47773 0.0811432 3.0871222 41 4 1995–1999 0.66 M-v 2 Williams 32751 1997 AG3

1997 AO4 13.6 0.15 19990810 20.79662 186.61501 125.14923 5.89175 0.1036001 2.7424720 51 5 1991–1999 0.61 M-v 1 Williams 32057 1997 AO4

1997 AT4 14.7 0.15 19990810 333.03159 87.83425 299.83099 5.15128 0.1222642 2.3898225 29 4 1990–1999 0.64 M-v 1 Williams 32057 1997 AT4

1997 AO5 13.4 0.15 19990810 322.98401 295.55772 77.31401 5.74884 0.1994429 2.5259981 30 4 1991–1999 0.55 M-v 1 Williams 32751 1997 AO5

1997 AQ5 13.2 0.15 19990810 163.22325 97.35762 63.04688 6.62824 0.0250225 2.8321211 39 3 1997–1999 0.60 M-v 3 Williams 32312 1997 AQ5

1997 AR5 12.7 0.15 19990810 241.99462 297.83976 111.97551 14.29817 0.2013862 2.9281366 49 3 1997–1999 0.64 M-v 4 Williams 35071 1997 AR5

1997 AW5 13.5 0.15 19990810 142.25242 43.26734 114.27382 2.40396 0.1108416 3.1295092 38 4 1992–1999 0.55 M-v 1 Williams 32312 1997 AW5

1997 AN12 14.4 0.15 19990810 134.54567 324.95515 205.79446 7.38749 0.0410941 2.5754241 70 3 1997–1999 0.44 M-v 3 Marsden 35071 1997 AN12

1997 AP12 14.1 0.15 19990810 174.02204 211.68717 292.23168 11.64837 0.0718859 2.7689152 24 4 1994–1999 0.64 M-v 1 Williams 32312 1997 AP12

1997 AK13 12.3 0.15 19990810 151.56548 51.67235 92.49909 13.44996 0.1646150 3.1559984 46 3 1997–1999 0.60 M-v 3 Williams 32312 1997 AK13

1997 AN14 13.4 0.15 19990810 213.98793 195.67662 256.28544 6.78071 0.0420987 2.9971578 26 3 1997–1999 0.61 M-v 5 Williams 32955 1997 AN14

1997 AP14 14.6 0.15 19990810 288.46537 248.27958 147.21058 0.98287 0.1642584 2.6832403 56 4 1995–1999 0.68 M-v 1 Williams 32057 1997 AP14

1997 AN17 13.4 0.15 19990810 319.81609 88.05083 285.74728 22.25192 0.2883117 2.3378406 90 3 1985–1999 0.37 M-v 1 Williams 35071 1997 AN17

1997 AA18 12.5 0.15 19990810 244.39155 305.59189 109.60436 11.11713 0.0855695 3.0367911 37 3 1997–1999 0.66 M-v 4 Williams 32312 1997 AA18

1997 AJ19 14.1 0.15 19990810 266.93912 156.94025 244.38900 1.92996 0.0455375 2.7994141 37 5 1986–1999 0.63 M-v 1 Williams 35072 1997 AJ19

1997 AG21 13.8 0.15 19990810 269.67464 210.68454 220.58452 1.12431 0.1559365 2.4837094 49 6 1972–1999 0.82 M-v 1 Williams 32312 1997 AG21

1997 AH21 12.5 0.15 19990810 193.90151 322.00441 115.98826 18.53657 0.2025801 3.1188410 41 3 1997–1999 0.70 M-v 4 Williams 35072 1997 AH21

1997 AM21 13.6 0.15 19990810 221.03074 344.91271 114.30306 10.18406 0.1105499 2.7665917 41 3 1997–1999 0.45 M-v 3 Williams 32312 1997 AM21

1997 AN21 14.1 0.15 19990810 267.19600 117.93412 311.84012 13.16520 0.1319242 2.5681424 43 4 1993–1999 0.60 M-v 1 Williams 32057 1997 AN21

1997 AZ21 13.5 0.15 19990810 52.66383 242.80662 19.07099 1.04427 0.1293930 3.1143258 62 3 1997–1999 0.62 M-v 3 Williams 32312 1997 AZ21

1997 AM22 14.4 0.15 19990810 267.92265 300.85809 131.63394 3.42723 0.2603900 2.4507890 42 5 1984–1999 0.64 M-v 2 Williams 32057 1997 AM22

1997 BO1 13.1 0.15 19990810 287.59484 313.99964 59.63113 2.40229 0.0823805 2.9693981 43 4 1989–1999 0.71 M-v 1 Williams 35072 1997 BO1

1997 BY1 13.4 0.15 19990810 335.35344 238.06522 131.73523 12.97884 0.1869787 2.5509716 34 4 1993–1999 0.75 M-v 2 Williams 32057 1997 BY1

1997 BC2 12.5 0.15 19990810 272.72591 263.68432 119.62566 11.62355 0.1175038 2.9952887 54 4 1989–1999 0.66 M-v 1 Williams 35072 1997 BC2

1997 BM3 13.2 0.15 19990810 233.00074 107.47454 343.51157 7.12305 0.1947593 2.7769113 27 4 1983–1999 0.65 M-v 1 Williams 29667 1997 BM3

1997 BN3 13.2 0.15 19990810 223.69847 44.95526 44.80156 2.59909 0.0626595 3.0156619 42 5 1978–1999 0.66 M-v 1 Williams 32313 1997 BN3

1997 BH8 13.3 0.15 19990810 327.20560 31.25821 317.19492 10.53877 0.1987309 2.6539999 33 4 1965–1999 0.64 M-v 1 Williams 31737 1997 BH8

1997 BR8 14.2 0.15 19990810 22.77374 178.07597 123.62007 15.07714 0.1487825 2.5853077 15 3 1997–1999 0.69 M-v 4 Williams 33497 1997 BR8

1997 BG9 13.6 0.15 19990810 250.55502 105.29256 325.79371 1.04783 0.0614765 2.8555432 57 5 1976–1999 0.82 M-v 1 Williams 32057 1997 BG9

1997 CN 12.8 0.15 19990810 17.91057 49.36315 298.05213 6.35546 0.2572087 2.4566634 18 4 1941–1999 0.73 M-v 2 Williams 31114 1997 CN
1997 CC7 13.6 0.15 19990810 359.63105 183.77848 125.36407 10.12037 0.0072934 3.0540222 52 3 1997–1999 0.68 M-v 3 Williams 32313 1997 CC7

1997 CH9 14.2 0.15 19990810 297.14463 48.67267 339.44171 5.34930 0.1729078 2.7847777 29 4 1981–1999 0.48 M-v 2 Williams 29927 1997 CH9

1997 CO19 13.7 0.15 19990810 105.14385 146.00705 63.42921 6.34098 0.1027000 3.1379634 26 3 1997–1999 0.48 M-v 4 Williams 31987 1997 CO19

1997 CA20 13.1 0.15 19990810 194.71342 336.82014 145.04102 10.24162 0.0547293 3.1634112 44 5 1988–1999 0.68 M-v 1 Williams 32313 1997 CA20

1997 CD20 14.5 0.15 19990810 321.14574 270.16651 130.86539 5.10237 0.1835194 2.5169974 24 5 1979–1999 0.69 M-v 1 Williams 32751 1997 CD20

1997 CP28 12.8 0.15 19990810 230.63141 113.55633 320.81466 10.10794 0.1001404 2.9838515 19 3 1992–1999 0.73 M-v 4 Williams 29667 1997 CP28

1997 CU28 13.8 0.15 19990810 258.69421 120.57088 306.98008 2.79291 0.1979527 2.6619917 30 4 1989–1999 0.61 M-v 2 Williams 32058 1997 CU28

1997 CC29 13.8 0.15 19990810 159.94506 87.26727 63.92432 0.10065 0.1018496 3.1572370 40 5 1992–1999 0.70 M-v 1 Williams 32313 1997 CC29

1997 CS29 5.2 0.15 19990810 359.16917 173.72096 304.34019 2.24558 0.0068857 43.9079676 56 3 1997–1999 0.40 M-v 5 Marsden 33752 1997 CS29

1997 EL 12.4 0.15 19990810 330.34797 215.53984 148.49642 10.95877 0.1209729 3.0019580 59 3 1997–1999 0.62 M-v 3 Williams 32313 1997 EL
1997 EL6 13.1 0.15 19990810 281.94982 26.67378 10.33711 4.00567 0.0611707 3.2187212 42 3 1997–1999 0.53 M-v 4 Williams 31988 1997 EL6

1997 EE7 13.9 0.15 19990810 302.15996 189.10209 181.73850 15.19855 0.1019553 3.0688547 27 4 1989–1999 0.57 M-v 1 Williams 32058 1997 EE7

1997 EN7 14.6 0.15 19990810 16.24172 159.55635 182.62839 2.54387 0.1920968 2.2892950 54 4 1985–1999 0.71 M-v 2 Williams 35072 1997 EN7
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1997 EO7 12.9 0.15 19990810 28.92125 321.22505 330.21476 9.20805 0.1709646 3.1608509 43 3 1997–1999 0.43 M-v 3 Williams 32058 1997 EO7

1997 EE35 18.3 0.15 19970221 21.78046 339.40283 136.84959 7.00169 0.1498612 2.3421635 9 1 25 days Williams 1997 EE35

1997 EL36 13.1 0.15 19970221 353.65827 182.74964 327.12995 8.71862 0.0881637 2.7449784 9 1 27 days Williams 1997 EL36

1997 FK4 13.5 0.15 19990810 299.03783 61.21468 3.98843 8.74366 0.1435629 2.7870451 27 4 1985–1999 0.82 M-v 2 Williams 30766 1997 FK4

1997 FQ4 12.9 0.15 19990810 95.05133 9.53497 251.52052 3.95365 0.1011836 3.1618084 38 4 1995–1999 0.67 M-v 1 Williams 32752 1997 FQ4

1997 GO24 11.1 0.15 19990810 353.38397 88.05007 226.09825 14.45747 0.1269786 5.1688514 53 5 1989–1999 0.61 M-v 1 Williams 32314 1997 GO24

1997 MW1 19.5 0.15 19990810 286.60880 203.66264 260.08810 12.76989 0.3464183 0.9374964 188 3 1997–1999 0.61 M-v 4 Williams 32520 1997 MW1

1997 MX6 18.0 0.15 19970601 254.37515 129.52323 240.98220 23.82663 0.1354399 1.9053742 10 1 34 days Williams 1997 MX6

1997 SD11 14.1 0.15 19990810 56.88359 269.51481 242.33436 3.04436 0.0261882 2.1631544 84 4 1980–1999 0.68 M-v 2 Williams 35072 1997 SD11

1997 SO33 15.0 0.15 19990810 188.78377 12.71378 32.09060 3.56806 0.1159605 2.3078580 37 2 1997–1999 0.62 M-v 3 Williams 35072 1997 SO33

1997 TN18 15.4 0.15 19990810 63.63602 31.67571 109.93248 2.93663 0.1538799 2.4032176 40 2 1997–1999 0.66 M-v 4 Williams 34875 1997 TN18

1997 TN24 13.6 0.15 19990810 76.68073 117.70019 40.35290 7.55592 0.0833703 2.4205575 57 2 1997–1999 0.66 M-v 3 Williams 34875 1997 TN24

1997 UO1 15.1 0.15 19990810 207.30569 140.36514 249.24781 3.78484 0.1942898 2.1828772 93 2 1997–1999 0.62 M-v 3 Williams 34876 1997 UO1

1997 UO3 14.4 0.15 19990810 150.78163 205.82908 238.60314 7.08047 0.2065207 2.3575261 29 2 1997–1999 0.74 M-v 4 Williams 34876 1997 UO3

1997 UT6 14.7 0.15 19990810 52.55740 341.02210 208.64780 3.07049 0.1339422 2.1830129 58 4 1981–1999 0.67 M-v 2 Williams 35072 1997 UT6

1997 UP7 14.7 0.15 19990810 125.47203 104.62225 338.39812 2.49395 0.2320304 2.5711495 45 2 1997–1999 0.62 M-v 4 Williams 35072 1997 UP7

1997 UO8 13.0 0.15 19990810 115.52144 39.40442 39.87905 15.33603 0.0817438 2.5593235 39 3 1993–1999 0.58 M-v 2 Williams 35072 1997 UO8

1997 UO9 16.0 0.15 19990810 155.62955 153.81711 294.22125 1.10578 0.0908450 2.1813403 36 2 1997–1999 0.65 M-v 4 Williams 35072 1997 UO9

1997 US9 17.4 0.15 19990810 60.44483 357.21290 212.29812 20.01923 0.2816852 1.0520765 207 3 1997–1999 0.58 M-v 3 Williams 33346 1997 US9

1997 UM24 14.0 0.15 19990810 81.51179 121.84770 40.24840 6.59070 0.0595952 2.3171633 66 3 1992–1999 0.62 M-v 2 Williams 34876 1997 UM24

1997 UD25 13.0 0.15 19990810 126.42081 306.00786 93.63062 3.50501 0.0575301 2.8895795 53 4 1987–1999 0.73 M-v 1 Williams 35072 1997 UD25

1997 VZ 13.2 0.15 19990810 114.88771 18.48002 45.54996 7.02680 0.1807993 3.0261281 49 3 1981–1999 0.67 M-v 3 Williams 35072 1997 VZ
1997 VJ1 13.8 0.15 19990810 346.31012 250.64395 312.26722 14.37808 0.0656332 2.6222762 57 4 1992–1999 0.44 M-v 1 Williams 35072 1997 VJ1

1997 VN1 13.0 0.15 19990810 118.00538 221.96477 169.06225 1.32419 0.1457360 3.2114394 49 4 1985–1999 0.75 M-v 3 Williams 35072 1997 VN1

1997 VT2 14.7 0.15 19990810 359.16234 221.23389 10.47654 3.43572 0.0532658 2.3943097 38 2 1997–1999 0.76 M-v 4 Williams 34587 1997 VT2

1997 VJ3 13.8 0.15 19990810 156.06109 174.29323 228.51603 3.42669 0.0800658 2.6834638 77 3 1996–1999 0.76 M-v 3 Williams 35073 1997 VJ3

1997 VB4 15.0 0.15 19990810 116.50330 106.55885 60.22305 7.84844 0.0751382 2.3205462 29 2 1997–1999 0.44 M-v 3 Marsden 34877 1997 VB4

1997 VW4 13.6 0.15 19990810 28.34621 129.79266 49.70670 14.14106 0.1140067 2.5722215 78 2 1997–1999 0.70 M-v 3 Williams 35073 1997 VW4

1997 VA6 14.4 0.15 19990810 152.58642 214.17240 246.34201 7.85790 0.0993097 2.2993861 63 3 1969–1999 0.63 M-v 3 Williams 34877 1997 VA6

1997 VD6 11.7 0.15 19990810 24.00708 91.07778 80.46494 10.62550 0.0482842 3.0474208 33 2 1997–1999 0.60 M-v 3 Williams 35073 1997 VD6

1997 VF6 13.2 0.15 19990810 72.51418 272.38428 251.56524 11.57364 0.1286199 2.5803804 50 2 1997–1999 0.79 M-v 3 Williams 35073 1997 VF6

1997 VJ6 14.2 0.15 19990810 131.03870 83.93601 6.32760 4.36782 0.1125617 2.5590386 72 2 1997–1999 0.57 M-v 3 Williams 35073 1997 VJ6

1997 VX8 12.6 0.15 19990810 172.65843 303.56826 67.01382 13.94667 0.1866699 2.6386818 49 3 1991–1999 0.81 M-v 3 Williams 35073 1997 VX8

1997 VA9 15.5 0.15 19990810 131.91721 264.11945 203.34751 4.09165 0.1855398 2.3589849 24 3 1993–1999 0.91 M-v 4 Williams 35073 1997 VA9

1997 WE 15.2 0.15 19990810 67.06164 163.97279 30.99123 2.97622 0.0106343 2.1478119 46 2 1997–1999 0.83 M-v 4 Williams 34878 1997 WE
1997 WJ 14.5 0.15 19990810 171.77498 7.69670 60.05836 7.37983 0.1757049 2.3258980 32 2 1997–1999 0.66 M-v 4 Williams 34878 1997 WJ
1997 WO 14.7 0.15 19990810 122.69169 61.82352 56.48445 3.50007 0.1249407 2.4128239 31 2 1997–1999 0.80 M-v 4 Williams 34878 1997 WO
1997 WV1 15.0 0.15 19990810 88.62975 237.78416 289.80981 3.44829 0.0788595 2.2825085 42 3 1996–1999 0.73 M-v 3 Williams 34879 1997 WV1

1997 WF2 13.4 0.15 19990810 103.53631 227.43954 230.40235 4.93198 0.1792476 2.9184167 47 2 1997–1999 0.64 M-v 4 Williams 35073 1997 WF2

1997 WR2 14.9 0.15 19990810 175.79607 197.40638 239.74692 1.43245 0.0482407 2.2754857 46 4 1992–1999 0.65 M-v 2 Williams 34879 1997 WR2

1997 WT2 15.0 0.15 19990810 172.66313 6.16359 73.38234 7.51618 0.0717841 2.2842879 38 3 1992–1999 0.76 M-v 4 Williams 34879 1997 WT2

1997 WU2 12.9 0.15 19990810 42.10777 65.38291 78.96167 22.83430 0.0686022 3.1772451 39 2 1997–1999 0.85 M-v 3 Williams 35073 1997 WU2

1997 WV2 13.3 0.15 19990810 182.92187 144.77880 268.54028 5.18603 0.0844044 2.3960109 48 3 1993–1999 0.61 M-v 4 Williams 35073 1997 WV2

1997 WX2 15.3 0.15 19990810 160.05160 42.73406 57.15009 5.29412 0.0320698 2.2291678 33 2 1997–1999 0.78 M-v 4 Williams 34879 1997 WX2

1997 WJ12 15.0 0.15 19990810 12.37858 145.27646 90.43669 9.08326 0.0715139 2.7515693 35 3 1993–1999 0.58 M-v 4 Williams 34879 1997 WJ12

1997 WD15 13.2 0.15 19990810 6.63364 141.84425 42.04905 5.98148 0.1180643 2.7537590 56 3 1990–1999 0.65 M-v 2 Williams 35073 1997 WD15

1997 WJ21 15.4 0.15 19990810 103.17190 325.61882 209.33696 5.71427 0.2218027 2.2721852 23 5 1976–1999 0.83 M-v 2 Williams 34880 1997 WJ21

1997 WM21 14.1 0.15 19990810 132.85356 264.26038 232.70017 5.64233 0.1477534 2.2434002 40 4 1990–1999 0.80 M-v 1 Williams 35073 1997 WM21

1997 WQ22 15.5 0.15 19990810 256.99383 67.16922 310.50430 1.82759 0.1769379 2.2616916 36 3 1993–1999 0.67 M-v 2 Williams 35073 1997 WQ22

1997 WM35 14.2 0.15 19990810 13.81076 143.77128 78.73599 3.19751 0.1573144 2.3832914 54 2 1997–1999 0.67 M-v 4 Williams 35073 1997 WM35

1997 WG36 14.5 0.15 19990810 73.87562 190.72628 339.72952 1.76323 0.1470089 2.4317129 37 3 1991–1999 0.80 M-v 3 Williams 34880 1997 WG36

1997 WW36 15.5 0.15 19990810 123.36563 23.15815 105.07947 3.99291 0.0512840 2.2341463 28 2 1997–1999 0.75 M-v 5 Williams 34880 1997 WW36

1997 WQ38 14.0 0.15 19990810 121.22602 204.70793 257.57161 8.76277 0.1630623 2.5858787 36 2 1997–1999 0.87 M-v 4 Williams 34880 1997 WQ38
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1997 WM39 15.1 0.15 19990810 131.98942 351.74249 116.20769 3.11495 0.1401909 2.3983448 45 4 1993–1999 0.95 M-v 1 Williams 35073 1997 WM39

1997 WT44 13.9 0.15 19990810 71.21302 295.83714 212.43718 1.26013 0.1670142 2.8401275 40 4 1984–1999 0.80 M-v 1 Williams 34881 1997 WT44

1997 WV44 13.6 0.15 19990810 69.45894 276.65062 236.23266 6.66196 0.1669427 2.8017561 44 2 1997–1999 0.77 M-v 4 Williams 34881 1997 WV44

1997 XB 14.7 0.15 19990810 113.35087 18.08681 99.21794 9.04567 0.1047892 2.5617084 39 3 1995–1999 0.71 M-v 3 Williams 35073 1997 XB
1997 XC 13.1 0.15 19990810 101.04018 246.60989 242.74819 13.61892 0.2502405 3.0565612 46 3 1975–1999 0.74 M-v 3 Williams 34882 1997 XC
1997 XS3 13.9 0.15 19990810 19.57835 121.29689 102.76584 5.45468 0.1853726 3.1688918 59 3 1995–1999 0.47 M-v 3 Williams 34882 1997 XS3

1997 XX3 12.2 0.15 19990810 326.11920 137.87691 159.08135 5.36970 0.1884652 3.9448412 83 3 1997–1999 0.76 M-v 3 Williams 35073 1997 XX3

1997 XX4 15.9 0.15 19990810 147.57680 25.02495 127.23313 8.83923 0.1307209 2.3693223 27 3 1991–1999 0.51 M-v 2 Williams 32058 1997 XX4

1997 XM5 14.1 0.15 19990810 110.25547 235.18364 275.81158 10.64018 0.1201607 2.3551984 37 2 1997–1999 0.52 M-v 3 Williams 34883 1997 XM5

1997 XA9 13.7 0.15 19990810 197.51317 309.38917 128.82973 2.99212 0.0671373 2.8996289 55 4 1990–1999 0.66 M-v 2 Williams 32314 1997 XA9

1997 XD9 14.3 0.15 19990810 115.89740 36.30352 144.38383 9.91694 0.2100745 2.7594344 49 3 1984–1999 0.82 M-v 2 Williams 32314 1997 XD9

1997 XK9 13.7 0.15 19990810 324.39890 39.52576 238.35475 21.32878 0.0673754 1.8587297 31 3 1984–1999 0.64 M-v 3 Williams 34883 1997 XK9

1997 XN10 15.4 0.15 19990810 143.88386 29.10567 67.09443 3.08663 0.1747894 2.4264201 25 4 1994–1999 0.76 M-v 2 Williams 35073 1997 XN10

1997 XT10 13.1 0.15 19990810 103.26126 216.58729 304.60910 13.31889 0.2685795 3.0577884 26 3 1987–1999 0.73 M-v 3 Williams 35074 1997 XT10

1997 YD 14.6 0.15 19990810 170.67108 16.92161 54.64730 1.42988 0.1993914 2.3641502 27 5 1975–1999 0.78 M-v 2 Williams 35074 1997 YD
1997 YO 11.9 0.15 19990810 81.63381 28.84091 107.14826 17.62998 0.1697894 3.1395562 74 2 1997–1999 0.64 M-v 3 Williams 35074 1997 YO
1997 YT 14.0 0.15 19990810 286.41662 36.00445 273.06949 3.86348 0.0751169 2.6458378 38 3 1996–1999 0.69 M-v 4 Williams 34588 1997 YT
1997 YS1 14.6 0.15 19990810 225.33554 292.93075 99.50953 7.18644 0.1209969 2.4144198 65 4 1989–1999 0.71 M-v 3 Williams 35074 1997 YS1

1997 YB2 15.2 0.15 19990810 11.98626 349.87976 281.37507 1.84906 0.1072879 2.2311057 51 4 1992–1999 0.66 M-v 1 Williams 35074 1997 YB2

1997 YK2 15.4 0.15 19990810 8.01373 343.91808 299.45023 3.98732 0.1030259 2.1419494 32 5 1989–1999 0.75 M-v 2 Williams 35074 1997 YK2

1997 YP2 14.0 0.15 19990810 237.11071 168.36683 207.95097 4.12599 0.1866951 2.2590408 64 3 1995–1999 0.71 M-v 3 Williams 35074 1997 YP2

1997 YV2 13.1 0.15 19990810 70.76417 51.20690 105.40030 2.19223 0.1239267 3.0995472 83 3 1997–1999 0.61 M-v 3 Williams 34884 1997 YV2

1997 YY2 14.4 0.15 19990810 219.31271 311.18663 107.65173 0.96948 0.0720292 2.1929375 49 3 1995–1999 0.42 M-v 4 Williams 34884 1997 YY2

1997 YA4 14.8 0.15 19990810 281.58996 38.92287 314.08417 5.38744 0.1876899 2.2043938 33 3 1993–1999 0.64 M-v 3 Williams 35074 1997 YA4

1997 YL4 14.3 0.15 19990810 137.00506 305.48405 105.73605 3.92317 0.1299594 2.5871648 38 2 1997–1999 0.59 M-v 4 Williams 35074 1997 YL4

1997 YG5 14.5 0.15 19990810 145.86378 351.32795 98.89245 5.02963 0.1618557 2.4158142 46 2 1997–1999 0.75 M-v 4 Williams 34885 1997 YG5

1997 YR5 14.7 0.15 19990810 308.47875 220.12561 110.02609 3.69059 0.0635847 2.2460893 77 4 1993–1999 0.65 M-v 2 Williams 35074 1997 YR5

1997 YL7 12.9 0.15 19990810 133.73895 17.24709 88.02884 15.11000 0.2329365 2.6569239 55 3 1975–1999 0.58 M-v 3 Williams 35074 1997 YL7

1997 YN7 13.3 0.15 19990810 228.11433 275.00073 110.65494 15.57561 0.1256456 2.6023136 44 3 1981–1999 0.65 M-v 3 Williams 35074 1997 YN7

1997 YO7 13.7 0.15 19990810 100.03658 41.27870 103.72511 11.67000 0.0635671 2.9813537 44 3 1991–1999 0.65 M-v 3 Williams 35074 1997 YO7

1997 YA8 13.5 0.15 19990810 75.51838 317.11464 251.51821 11.92106 0.2141549 2.4502316 76 3 1991–1999 0.47 M-v 1 Williams 35074 1997 YA8

1997 YP8 12.1 0.15 19990810 4.10830 116.83800 107.16892 13.15651 0.1268983 3.1734567 49 3 1987–1999 0.55 M-v 3 Williams 34886 1997 YP8

1997 YZ8 15.0 0.15 19990810 135.70040 358.59499 103.06082 5.64135 0.1521170 2.4339163 38 4 1993–1999 0.75 M-v 2 Williams 35074 1997 YZ8

1997 YO9 14.7 0.15 19990810 68.85879 27.19529 177.98520 6.44372 0.0913555 2.4374218 36 3 1996–1999 0.42 M-v 2 Williams 35074 1997 YO9

1997 YC10 15.0 0.15 19990810 124.29942 265.53563 215.71348 1.84462 0.0735425 2.5859733 30 2 1997–1999 0.91 M-v 6 Williams 34886 1997 YC10

1997 YJ10 13.5 0.15 19990810 140.13455 26.96906 85.90973 10.64946 0.1268171 2.5661198 55 3 1994–1999 0.62 M-v 4 Williams 34887 1997 YJ10

1997 YJ11 14.6 0.15 19990810 54.33957 221.90947 4.04123 3.81047 0.1547607 2.5722765 28 2 1997–1999 0.48 M-v 3 Williams 34887 1997 YJ11

1997 YR11 14.7 0.15 19990810 290.37828 11.37972 12.46976 6.48566 0.0235084 2.1974940 26 4 1980–1999 0.59 M-v 2 Williams 31797 1997 YR11

1997 YT11 13.8 0.15 19990810 147.97414 7.38325 121.25888 14.54957 0.0817941 2.6218286 25 3 1994–1999 0.67 M-v 3 Williams 35074 1997 YT11

1997 YV11 12.3 0.15 19990810 158.25808 315.09609 125.40782 17.61820 0.0962017 3.1913499 54 2 1997–1999 0.61 M-v 3 Williams 35074 1997 YV11

1997 YC14 14.1 0.15 19990810 18.25186 329.54778 312.27544 6.23074 0.1713121 2.2663141 45 4 1971–1999 0.49 M-v 3 Williams 31591 1997 YC14

1997 YH14 14.3 0.15 19990810 62.44648 218.14638 324.03216 1.04381 0.0542159 2.9313177 50 2 1997–1999 0.68 M-v 3 Williams 34888 1997 YH14

1997 YM14 14.7 0.15 19990810 146.45912 355.24225 127.75429 8.20935 0.1017160 2.4334713 38 4 1994–1999 0.75 M-v 3 Williams 35074 1997 YM14

1997 YJ16 13.7 0.15 19990810 167.65308 63.67938 17.84890 8.91920 0.1799472 2.3040007 51 4 1988–1999 0.67 M-v 2 Williams 35074 1997 YJ16

1997 YX16 14.6 0.15 19990810 247.49772 284.45024 91.38902 6.60109 0.1139260 2.2769522 36 2 1997–1999 0.59 M-v 4 Williams 34888 1997 YX16

1997 YZ16 14.1 0.15 19990810 191.40493 260.72756 149.99826 5.46747 0.1163338 2.4335968 50 6 1985–1999 0.81 M-v 2 Williams 35074 1997 YZ16

1997 YZ17 15.4 0.15 19990810 45.23180 292.30499 321.73702 3.94087 0.0407907 2.1569835 35 3 1995–1999 0.58 M-v 4 Williams 31259 1997 YZ17

1997 YL18 14.6 0.15 19990810 110.52359 303.98015 184.35356 1.12026 0.1487632 2.6250634 29 3 1992–1999 0.63 M-v 4 Williams 35074 1997 YL18

1997 YO18 14.7 0.15 19990810 47.51112 255.72683 342.61199 6.97350 0.1468369 2.4842293 29 3 1971–1999 0.51 M-v 3 Williams 31286 1997 YO18

1998 AR 13.6 0.15 19990810 163.87571 133.82278 341.53015 4.03064 0.0993978 2.3894856 31 5 1985–1999 0.43 M-v 1 Williams 31797 1998 AR
1998 AB2 14.7 0.15 19990810 137.99021 5.31904 108.01225 7.41734 0.0917470 2.5426972 42 3 1994–1999 0.68 M-v 3 Williams 34889 1998 AB2

1998 AK3 13.8 0.15 19990810 100.82032 19.76860 125.96710 4.80130 0.0399908 2.8012980 46 2 1998–1999 0.72 M-v 4 Williams 34890 1998 AK3

1998 AL4 14.1 0.15 19990810 91.67644 156.23099 343.47193 1.31971 0.0572754 2.9183718 37 4 1991–1999 0.71 M-v 1 Williams 35074 1998 AL4
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1998 AB5 15.1 0.15 19990810 356.83789 155.21374 120.95028 7.68599 0.1284003 2.2997884 63 3 1996–1999 0.57 M-v 3 Williams 34890 1998 AB5

1998 AQ5 16.4 0.15 19980127 12.46684 351.66937 135.49573 11.29494 0.1648948 2.6065393 12 1 51 days 0.28 Williams 1998 AQ5

1998 AZ5 13.4 0.15 19990810 245.84478 15.25853 340.53847 4.82628 0.1272312 3.1601375 31 5 1993–1999 0.64 M-v 1 Williams 35075 1998 AZ5

1998 AG6 13.5 0.15 19990810 239.69268 226.30815 163.23501 10.91318 0.1468784 2.8796330 47 2 1998–1999 0.79 M-v 4 Williams 34890 1998 AG6

1998 AZ6 15.2 0.15 19990810 314.92186 245.44181 78.10859 2.02392 0.1934954 2.1425016 58 3 1990–1999 0.62 M-v 4 Williams 34891 1998 AZ6

1998 AV8 14.8 0.15 19990810 216.02900 208.35746 202.81611 4.23977 0.1150670 2.2232408 64 5 1990–1999 0.56 M-v 1 Williams 35075 1998 AV8

1998 AU9 12.9 0.15 19990810 47.32717 239.39963 23.72624 0.90183 0.1177861 3.0975323 59 5 1981–1999 0.55 M-v 1 Williams 32314 1998 AU9

1998 AM10 14.0 0.15 19990810 308.42244 174.42616 145.93978 7.88912 0.0897500 2.4531927 77 2 1997–1999 0.61 M-v 3 Williams 35075 1998 AM10

1998 BB 14.3 0.15 19990810 223.26394 0.97861 34.57489 3.58017 0.1526380 2.2985328 38 3 1995–1999 0.61 M-v 4 Williams 34891 1998 BB
1998 BD 14.2 0.15 19990810 251.45413 319.13592 52.26043 5.30742 0.1771104 2.2636466 47 3 1992–1999 0.79 M-v 4 Williams 34891 1998 BD
1998 BE 13.3 0.15 19990810 273.94723 286.33652 39.91339 6.53408 0.0674651 2.7117541 63 4 1983–1999 0.62 M-v 2 Williams 35075 1998 BE
1998 BQ 14.0 0.15 19990810 127.95023 356.86110 106.16258 7.41167 0.1403208 2.2847056 59 4 1987–1999 0.78 M-v 3 Williams 35075 1998 BQ
1998 BZ 13.7 0.15 19990810 215.63277 307.79942 87.40650 7.88601 0.2189511 2.3503348 50 3 1992–1999 0.82 M-v 4 Williams 34892 1998 BZ
1998 BF1 14.0 0.15 19990810 132.14399 13.24546 100.28220 12.68754 0.0306953 2.7204124 42 2 1997–1999 0.58 M-v 4 Williams 34892 1998 BF1

1998 BJ1 14.0 0.15 19990810 57.25220 68.63447 123.05995 9.76319 0.0660375 3.0091450 38 2 1998–1999 0.65 M-v 3 Williams 34892 1998 BJ1

1998 BL1 13.9 0.15 19990810 237.09087 243.33346 136.38763 11.78372 0.0564681 2.6930279 62 2 1998–1999 0.69 M-v 4 Williams 34892 1998 BL1

1998 BR1 13.4 0.15 19990810 252.38524 312.08137 43.97406 5.83654 0.2567608 2.3682064 45 2 1998–1999 0.66 M-v 4 Williams 35075 1998 BR1

1998 BY1 15.9 0.15 19990810 149.32131 333.06791 121.35546 8.07212 0.2128314 2.6166964 22 3 1994–1999 0.68 M-v 4 Williams 35075 1998 BY1

1998 BA2 14.2 0.15 19990810 241.65496 303.90968 48.17117 4.18488 0.1846795 2.5619114 48 4 1955–1999 0.78 M-v 2 Marsden 35075 1998 BA2

1998 BB2 12.3 0.15 19990810 328.56915 157.53316 102.37846 17.76406 0.1377797 3.1202288 91 4 1988–1999 0.70 M-v 2 Marsden 35075 1998 BB2

1998 BJ2 14.8 0.15 19990810 106.66330 3.53923 169.29590 2.22170 0.1594077 2.4285092 23 3 1977–1999 0.66 M-v 4 Williams 31263 1998 BJ2

1998 BZ3 15.0 0.15 19990810 67.23385 286.13940 286.40724 3.42550 0.1532616 2.6002252 27 2 1998–1999 0.34 M-v 3 Williams 34893 1998 BZ3

1998 BE4 14.9 0.15 19990810 102.03004 230.39536 326.08344 4.40103 0.0818170 2.3218240 31 3 1977–1999 0.58 M-v 3 Williams 31556 1998 BE4

1998 BV6 13.6 0.15 19990810 338.06728 132.64767 126.99011 10.38856 0.0482896 3.1689351 42 3 1993–1999 0.70 M-v 4 Williams 35075 1998 BV6

1998 BZ6 13.4 0.15 19990810 138.07210 2.07070 119.60739 13.42995 0.0783738 2.7591776 39 2 1998–1999 0.53 M-v 4 Williams 34893 1998 BZ6

1998 BB7 14.8 0.15 19990810 83.98591 229.45652 345.48762 6.16399 0.0759477 2.3962406 40 4 1994–1999 0.47 M-v 1 Williams 32314 1998 BB7

1998 BG7 15.0 0.15 19990810 255.04403 88.38298 284.01818 4.31729 0.1934947 2.2985058 28 4 1986–1999 0.59 M-v 1 Williams 34893 1998 BG7

1998 BH8 13.5 0.15 19990810 347.77195 163.68712 122.59121 11.02767 0.1271777 2.6731946 78 3 1982–1999 0.67 M-v 3 Williams 35075 1998 BH8

1998 BK8 15.1 0.15 19990810 121.98422 97.82898 84.55795 3.56169 0.0978354 2.2803435 38 3 1995–1999 0.57 M-v 3 Williams 31798 1998 BK8

1998 BW8 13.8 0.15 19990810 23.48312 207.04712 15.67086 5.07770 0.0979804 3.1802518 53 2 1998–1999 0.68 M-v 4 Williams 35075 1998 BW8

1998 BZ8 13.8 0.15 19990810 182.06799 355.33436 77.75681 4.79141 0.1038313 2.6419089 47 2 1998–1999 0.68 M-v 4 Williams 34894 1998 BZ8

1998 BA9 12.8 0.15 19990810 189.44207 105.88976 285.25446 8.06838 0.0807569 3.1732733 41 4 1987–1999 0.74 M-v 1 Williams 34589 1998 BA9

1998 BH10 13.6 0.15 19990810 324.96321 232.45334 47.64912 7.12394 0.0236484 2.7587431 71 2 1997–1999 0.78 M-v 4 Williams 35075 1998 BH10

1998 BJ10 15.0 0.15 19990810 8.12729 103.66587 143.80914 12.66902 0.1255141 2.6706423 46 2 1998–1999 0.65 M-v 4 Williams 35075 1998 BJ10

1998 BF11 13.1 0.15 19990810 143.05131 315.88036 107.82806 11.79502 0.0954840 3.0593562 30 3 1975–1999 0.68 M-v 3 Williams 32683 1998 BF11

1998 BW11 14.0 0.15 19990810 277.15547 261.23337 78.20173 3.43355 0.2339068 2.3702926 42 4 1989–1999 0.54 M-v 3 Williams 34894 1998 BW11

1998 BA12 13.7 0.15 19990810 2.95657 316.05032 291.52082 5.36233 0.0971693 2.6106654 68 4 1984–1999 0.54 M-v 2 Williams 34894 1998 BA12

1998 BH12 14.3 0.15 19990810 200.21724 289.30585 115.63274 15.55703 0.1044704 2.5752196 39 3 1995–1999 0.49 M-v 3 Williams 35075 1998 BH12

1998 BO12 13.7 0.15 19990810 22.07397 143.50333 112.98337 7.59631 0.1651181 2.3364263 56 2 1997–1999 0.51 M-v 3 Williams 34895 1998 BO12

1998 BX12 14.6 0.15 19990810 76.12876 103.71063 102.59990 3.68425 0.1285911 2.4227934 37 3 1992–1999 0.45 M-v 2 Williams 32314 1998 BX12

1998 BL13 14.2 0.15 19990810 296.77056 218.05809 108.96852 5.39623 0.1929071 2.2564140 62 2 1998–1999 0.61 M-v 4 Williams 34895 1998 BL13

1998 BO13 13.4 0.15 19990810 22.13842 227.62648 340.26555 0.54246 0.1925155 3.3109382 67 3 1996–1999 0.61 M-v 3 Williams 34895 1998 BO13

1998 BT14 12.8 0.15 19990810 352.12992 316.24640 288.03250 8.89532 0.0604979 3.0335531 35 2 1997–1999 0.60 M-v 4 Williams 35075 1998 BT14

1998 BU14 14.4 0.15 19990810 181.54292 324.43205 133.55054 7.25938 0.0587495 2.3302644 39 2 1998–1999 0.51 M-v 4 Williams 34895 1998 BU14

1998 BB15 15.8 0.15 19990810 152.54452 322.65358 179.30281 3.73263 0.1315043 2.2211874 30 4 1993–1999 0.63 M-v 3 Williams 31593 1998 BB15

1998 BC15 14.7 0.15 19990810 60.70604 316.63185 281.60648 6.03812 0.1897342 2.3300063 38 4 1953–1999 0.45 M-v 1 Williams 31798 1998 BC15

1998 BQ15 14.6 0.15 19980107 67.95753 277.57795 123.66489 12.57900 0.1417633 2.7147617 14 1 44 days Williams 1998 BQ15

1998 BR15 14.7 0.15 19990810 322.44194 200.62458 105.28688 9.23321 0.1098969 2.5352080 54 2 1998–1999 0.62 M-v 4 Williams 34895 1998 BR15

1998 BS15 13.3 0.15 19990810 198.86640 99.38619 337.78169 6.49326 0.1827475 2.2643436 28 5 1981–1999 0.58 M-v 2 Williams 32059 1998 BS15

1998 BN16 11.8 0.15 19990810 98.20610 57.73210 88.18919 14.62984 0.0451652 3.4012354 64 3 1985–1999 0.56 M-v 3 Williams 34896 1998 BN16

1998 BP24 14.3 0.15 19990810 64.64004 279.47597 307.85035 12.23160 0.1991521 2.5293433 73 6 1951–1999 0.58 M-v 1 Williams 34896 1998 BP24

1998 BV24 13.1 0.15 19990810 297.31660 231.91327 76.89370 6.14455 0.1649953 3.1756600 28 3 1993–1999 0.84 M-v 4 Williams 35075 1998 BV24

1998 BY24 13.7 0.15 19990810 334.23403 2.71292 279.01911 1.21603 0.0152140 2.8433287 65 4 1994–1999 0.52 M-v 1 Williams 35075 1998 BY24
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1998 BZ24 13.8 0.15 19990810 100.59051 354.17480 146.21444 2.72346 0.1532432 3.0907655 28 4 1993–1999 0.65 M-v 1 Williams 35075 1998 BZ24

1998 BH25 14.5 0.15 19990810 83.61782 140.68821 69.46361 2.88412 0.0746601 2.4426412 49 5 1983–1999 0.70 M-v 1 Williams 35075 1998 BH25

1998 BK25 14.4 0.15 19990810 300.98959 256.10846 87.30420 6.60073 0.1456261 2.3888572 54 2 1998–1999 0.70 M-v 4 Williams 34896 1998 BK25

1998 BL25 13.9 0.15 19990810 142.47134 322.49992 151.28050 4.24818 0.0504116 2.7924517 50 3 1991–1999 0.72 M-v 4 Williams 35075 1998 BL25

1998 BM25 14.7 0.15 19990810 157.10431 157.37786 342.21816 5.96353 0.1360512 2.3109441 47 4 1977–1999 0.57 M-v 3 Williams 31798 1998 BM25

1998 BN25 14.4 0.15 19990810 4.45114 348.20775 321.77769 1.00412 0.0371460 2.1529881 65 5 1992–1999 0.58 M-v 2 Williams 35075 1998 BN25

1998 BB26 14.5 0.15 19990810 305.94627 281.63261 65.26831 8.38415 0.1379324 2.2945683 37 2 1998–1999 0.55 M-v 4 Williams 34897 1998 BB26

1998 BC26 13.4 0.15 19990810 245.31173 319.40305 64.53314 8.70120 0.1808428 2.4141048 62 4 1974–1999 0.60 M-v 2 Williams 35075 1998 BC26

1998 BL26 14.9 0.15 19990810 68.22010 88.73160 143.13242 3.02211 0.0339729 2.7390895 64 4 1991–1999 0.67 M-v 2 Williams 32059 1998 BL26

1998 BJ30 13.5 0.15 19990810 243.32762 81.09819 284.46232 2.24076 0.1263874 2.6312398 29 2 1998–1999 0.77 M-v 4 Williams 34897 1998 BJ30

1998 BJ33 13.3 0.15 19990810 74.66847 238.93349 307.36018 13.96715 0.0313564 2.5681001 27 3 1994–1999 0.40 M-v 1 Williams 34898 1998 BJ33

1998 BN33 13.3 0.15 19990810 217.75756 356.53821 43.98056 7.49910 0.2124827 2.5209771 63 2 1998–1999 0.66 M-v 4 Williams 34898 1998 BN33

1998 BS33 14.4 0.15 19990810 122.20715 62.39502 116.77053 6.41898 0.1371859 2.4633580 42 3 1994–1999 0.52 M-v 3 Williams 31798 1998 BS33

1998 BT33 14.4 0.15 19990810 252.79063 309.57687 81.80337 6.06886 0.1552628 2.3350778 59 3 1978–1999 0.62 M-v 3 Williams 35075 1998 BT33

1998 BV33 13.1 0.15 19990810 221.00824 332.42472 56.16957 5.89505 0.0490705 3.2123885 51 2 1998–1999 0.70 M-v 4 Williams 34898 1998 BV33

1998 BQ40 13.7 0.15 19990810 259.28554 3.32982 340.47730 4.28772 0.0850935 2.7920771 35 3 1991–1999 0.74 M-v 4 Williams 35075 1998 BQ40

1998 BD41 15.1 0.15 19990810 130.73789 36.85332 36.77494 5.36770 0.3156502 2.5779552 41 4 1990–1999 0.74 M-v 2 Williams 35075 1998 BD41

1998 BU41 14.3 0.15 19990810 182.15048 152.78161 304.71147 7.85837 0.1589864 2.3685711 48 4 1971–1999 0.65 M-v 2 Williams 32059 1998 BU41

1998 BB44 14.3 0.15 19990810 115.54789 38.92879 89.25395 10.02756 0.1289767 2.8105810 36 2 1998–1999 0.81 M-v 4 Williams 34898 1998 BB44

1998 BQ45 13.8 0.15 19990810 106.46109 353.00769 157.28200 9.96317 0.1080799 2.7191815 42 4 1971–1999 0.67 M-v 1 Williams 34899 1998 BQ45

1998 BU45 15.2 0.15 19990810 133.62548 191.57093 320.89792 1.65434 0.1539999 2.3785122 41 3 1996–1999 0.55 M-v 3 Williams 35075 1998 BU45

1998 BA48 15.5 0.15 19980127 261.44760 285.62421 317.98535 7.72636 0.1028593 2.7935526 9 1 26 days Williams 1998 BA48

1998 BN48 13.8 0.15 19990810 264.94564 238.65815 133.32341 5.71040 0.1398905 2.2887159 46 4 1988–1999 0.67 M-v 2 Williams 35075 1998 BN48

1998 BU48 7.4 0.15 19980127 272.92532 117.56730 132.77585 16.63615 0.2742920 25.4460596 9 1 12 days 0.26 E Marsden 1998 BU48

1998 CF 14.3 0.15 19990810 58.33874 71.87178 108.54474 12.23740 0.0185145 2.8574246 53 2 1997–1999 0.38 M-v 3 Williams 34899 1998 CF
1998 CA1 14.2 0.15 19990810 302.41984 28.46242 327.56844 7.48576 0.2283433 2.2011903 40 3 1983–1999 0.51 M-v 3 Williams 35076 1998 CA1

1998 CP1 15.1 0.15 19990810 310.97096 170.70244 173.59206 2.98074 0.1748558 2.2035895 44 3 1996–1999 0.48 M-v 4 Marsden 34900 1998 CP1

1998 CP2 14.2 0.15 19990810 96.45109 28.69127 181.56854 2.04050 0.1619039 2.3040601 40 5 1981–1999 0.67 M-v 1 Williams 31799 1998 CP2

1998 CC3 15.0 0.15 19990810 344.85068 1.23020 335.37689 3.66563 0.0667548 2.1495122 41 4 1993–1999 0.77 M-v 3 Williams 32059 1998 CC3

1998 CY3 13.0 0.15 19990810 224.35754 243.97250 151.01944 13.24454 0.1743633 2.6783935 53 4 1978–1999 0.68 M-v 1 Williams 34900 1998 CY3

1998 CD4 13.6 0.15 19990810 141.24307 348.39374 124.50308 16.06298 0.0673758 2.6168141 46 3 1990–1999 0.63 M-v 4 Williams 34900 1998 CD4

1998 DR 14.2 0.15 19990810 311.49910 218.68995 101.52125 6.28226 0.1668710 2.7493878 54 3 1993–1999 0.54 M-v 4 Williams 34900 1998 DR
1998 DX 14.2 0.15 19990810 303.62872 229.43040 89.83733 7.33280 0.1279550 2.3261781 99 2 1997–1999 0.64 M-v 3 Williams 35076 1998 DX
1998 DZ 14.9 0.15 19990810 10.60500 280.23562 336.65386 2.91909 0.0550425 2.5636999 29 4 1994–1999 0.29 M-v 1 Williams 35076 1998 DZ
1998 DN1 13.1 0.15 19990810 337.52401 195.11538 85.22041 2.30179 0.1487609 3.1069445 82 4 1993–1999 0.77 M-v 1 Williams 35076 1998 DN1

1998 DO1 15.0 0.15 19990810 68.84251 117.31842 74.08441 4.81807 0.0645919 2.5551823 49 2 1997–1999 0.67 M-v 3 Williams 34901 1998 DO1

1998 DW1 14.3 0.15 19990810 273.72135 260.15079 95.16585 7.28022 0.2742009 2.3938220 56 3 1994–1999 0.75 M-v 3 Williams 34901 1998 DW1

1998 DZ1 14.8 0.15 19990810 48.23897 250.40492 332.61051 12.36553 0.1627683 2.5694215 36 4 1982–1999 0.38 M-v 2 Williams 35076 1998 DZ1

1998 DZ2 12.3 0.15 19990810 190.40089 275.77901 86.01109 15.89082 0.1423254 2.5711662 70 3 1982–1999 0.54 M-v 2 Williams 35076 1998 DZ2

1998 DS3 12.8 0.15 19990810 133.79717 311.33140 148.99619 10.68844 0.0781599 3.0169446 70 4 1988–1999 0.66 M-v 3 Williams 35076 1998 DS3

1998 DN4 14.1 0.15 19990810 145.06206 304.37248 163.08751 10.19247 0.1528921 2.7524559 35 2 1998–1999 0.57 M-v 4 Williams 34901 1998 DN4

1998 DQ4 15.2 0.15 19990810 69.02750 71.65110 161.84266 7.46165 0.0858990 2.3641724 30 3 1992–1999 0.43 M-v 3 Williams 31740 1998 DQ4

1998 DJ5 13.5 0.15 19990810 344.22112 186.53142 114.24863 12.95450 0.1625477 2.5710436 55 3 1991–1999 0.59 M-v 3 Williams 34901 1998 DJ5

1998 DR5 13.3 0.15 19990810 28.75413 318.77343 310.38463 14.71817 0.1755116 2.6241189 44 3 1995–1999 0.49 M-v 2 Williams 31800 1998 DR5

1998 DZ5 14.4 0.15 19990810 129.33179 348.49358 165.18258 4.53401 0.1745357 2.5519839 49 5 1990–1999 0.61 M-v 1 Williams 35076 1998 DZ5

1998 DV6 15.5 0.15 19990810 329.11142 67.38763 243.54379 5.38739 0.1393779 2.4392319 36 2 1998–1999 0.61 M-v 4 Williams 34902 1998 DV6

1998 DU7 12.8 0.15 19990810 163.20573 347.17430 90.86957 12.23137 0.0856219 2.9970424 91 3 1991–1999 0.61 M-v 3 Williams 35076 1998 DU7

1998 DW9 12.4 0.15 19990810 190.78925 163.14064 247.36954 7.47689 0.1003296 3.4319743 71 3 1993–1999 0.64 M-v 4 Williams 35076 1998 DW9

1998 DY9 14.3 0.15 19990810 156.04921 210.86146 303.62296 3.08531 0.0651589 2.1399725 63 4 1993–1999 0.55 M-v 3 Williams 35076 1998 DY9

1998 DD10 14.2 0.15 19990810 224.00369 183.93638 265.51911 5.63756 0.0459972 2.2318478 32 4 1986–1999 0.63 M-v 2 Williams 32521 1998 DD10

1998 DG10 14.5 0.15 19990810 275.40395 199.29473 187.94413 4.62626 0.1265538 2.2801263 43 4 1972–1999 0.53 M-v 1 Williams 31559 1998 DG10

1998 DH10 13.3 0.15 19990810 237.50553 196.11389 178.59500 9.41888 0.1401663 3.0517344 49 3 1993–1999 0.71 M-v 3 Williams 35076 1998 DH10

1998 DN10 13.5 0.15 19990810 318.39642 163.65499 154.25118 13.59293 0.1787394 2.6044396 80 2 1998–1999 0.60 M-v 3 Williams 34902 1998 DN10
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1998 DT10 13.9 0.15 19990810 102.45664 307.25404 258.90349 2.19181 0.1787758 2.4608921 120 4 1971–1999 0.74 M-v 2 Williams 32060 1998 DT10

1998 DV11 14.8 0.15 19990810 94.81423 36.22506 166.48523 4.92576 0.1806303 2.6815533 58 4 1994–1999 0.56 M-v 1 Williams 32315 1998 DV11

1998 DW12 13.9 0.15 19990810 131.85546 300.09622 132.49846 4.14257 0.3110178 3.0717547 38 3 1996–1999 0.56 M-v 3 Williams 35076 1998 DW12

1998 DL13 12.8 0.15 19990810 173.46494 296.21820 133.39722 7.40935 0.1347683 3.1459974 52 4 1988–1999 0.63 M-v 2 Williams 35076 1998 DL13

1998 DJ14 14.3 0.15 19990810 209.02366 259.51927 138.43575 14.32453 0.1030778 2.6442013 45 3 1994–1999 0.60 M-v 3 Williams 35076 1998 DJ14

1998 DL14 15.2 0.15 19990810 110.14892 175.16802 16.06845 2.83709 0.1329348 2.4059864 34 5 1976–1999 0.47 M-v 1 Williams 31801 1998 DL14

1998 DM14 13.4 0.15 19990810 20.91154 62.25333 170.59141 10.50064 0.0502010 2.9880806 50 2 1998–1999 0.56 M-v 4 Williams 34903 1998 DM14

1998 DT14 13.8 0.15 19990810 164.10973 311.83390 163.72787 10.89136 0.0412835 2.5570083 43 4 1990–1999 0.67 M-v 3 Williams 35076 1998 DT14

1998 DG15 13.7 0.15 19990810 321.19226 158.30980 163.24875 12.78043 0.0623125 2.7028289 55 4 1991–1999 0.59 M-v 3 Marsden 35076 1998 DG15

1998 DQ15 13.6 0.15 19990810 124.34435 288.31101 205.30409 9.31390 0.0882383 3.1367989 40 4 1982–1999 0.77 M-v 1 Williams 35076 1998 DQ15

1998 DR15 14.7 0.15 19990810 256.64921 55.86158 358.17485 6.15059 0.0712575 2.2971869 46 5 1982–1999 0.69 M-v 1 Williams 32060 1998 DR15

1998 DN20 12.7 0.15 19990810 231.84114 273.46324 123.67057 12.20807 0.2886773 2.6379939 69 3 1989–1999 0.62 M-v 3 Williams 34904 1998 DN20

1998 DT21 13.9 0.15 19990810 261.64794 295.83192 52.09158 2.02609 0.2095426 3.0450329 24 3 1992–1999 0.61 M-v 4 Williams 35076 1998 DT21

1998 DK23 13.3 0.15 19990810 53.20701 263.09380 320.36023 9.03132 0.2092210 2.7483748 52 2 1998–1999 0.42 M-v 4 Williams 34904 1998 DK23

1998 DM23 15.5 0.15 19990810 63.35442 284.81965 298.03881 5.41845 0.1014554 2.4584234 30 3 1994–1999 0.59 M-v 3 Williams 33755 1998 DM23

1998 DY23 14.6 0.15 19990810 48.59069 52.61677 144.93872 11.16381 0.0484703 2.9828055 36 3 1995–1999 0.58 M-v 3 Williams 35076 1998 DY23

1998 DZ23 13.8 0.15 19990810 133.95022 274.99441 207.42203 8.03540 0.1880807 2.7912738 35 2 1998–1999 0.50 M-v 3 Williams 34904 1998 DZ23

1998 DS29 12.8 0.15 19990810 344.05647 85.71660 169.35499 9.40795 0.0311392 3.1121237 69 3 1982–1999 0.63 M-v 3 Williams 34904 1998 DS29

1998 DG32 15.1 0.15 19990810 110.60989 259.61490 238.36081 5.09965 0.0839980 2.2277845 56 2 1997–1999 0.72 M-v 4 Williams 34904 1998 DG32

1998 DC33 15.1 0.15 19990810 96.14837 196.61195 5.85322 10.90578 0.1645825 2.4002533 16 3 1987–1999 0.57 M-v 3 Williams 31562 1998 DC33

1998 DT33 15.4 0.15 19990810 165.67788 341.24275 157.46444 5.80697 0.0594040 2.3887045 46 5 1992–1999 0.80 M-v 2 Williams 32315 1998 DT33

1998 DU33 14.7 0.15 19990810 177.32390 71.07651 46.53120 2.10691 0.1332027 2.4018864 40 4 1994–1999 0.69 M-v 2 Williams 32315 1998 DU33

1998 DA34 14.4 0.15 19990810 90.19363 206.76477 4.86100 5.18025 0.0311869 2.4901645 48 4 1982–1999 0.59 M-v 3 Williams 32315 1998 DA34

1998 DH34 11.7 0.15 19990810 306.25150 217.36240 76.43714 3.21109 0.0506091 3.9553854 73 4 1981–1999 0.64 M-v 1 Williams 34905 1998 DH34

1998 DD36 14.0 0.15 19990810 75.94083 188.60827 39.42896 6.11525 0.1877588 2.4428061 36 5 1983–1999 0.71 M-v 1 Williams 34590 1998 DD36

1998 EP1 15.2 0.15 19990810 198.93417 281.83691 190.99784 2.78926 0.0829551 2.2623175 54 5 1991–1999 0.59 M-v 1 Williams 32315 1998 EP1

1998 EF2 14.1 0.15 19990810 344.86353 151.66646 167.06990 2.56397 0.0433719 2.9124972 47 3 1996–1999 0.57 M-v 3 Williams 32315 1998 EF2

1998 EZ2 14.1 0.15 19990810 14.29886 241.84211 43.96599 6.35843 0.1636248 2.5181301 33 5 1950–1999 0.62 M-v 3 Williams 32971 1998 EZ2

1998 EB3 14.0 0.15 19990810 283.50053 267.68708 73.14817 6.87951 0.1423268 2.7835143 42 2 1998–1999 0.59 M-v 4 Williams 34905 1998 EB3

1998 ED6 11.7 0.15 19990810 254.64319 53.42412 293.60818 13.43634 0.2012961 3.1094438 35 3 1992–1999 0.57 M-v 3 Williams 35076 1998 ED6

1998 EF6 14.7 0.15 19990810 90.92307 279.15832 322.72190 20.82325 0.2489338 2.3001476 39 4 1977–1999 0.57 M-v 3 Williams 31803 1998 EF6

1998 EM8 14.8 0.15 19990810 282.71502 260.23490 107.58331 3.87940 0.2625469 2.3155857 46 3 1994–1999 0.76 M-v 4 Williams 34906 1998 EM8

1998 EO8 13.4 0.15 19990810 175.31893 249.74210 179.61043 8.84828 0.0822876 2.9963162 49 3 1996–1999 0.59 M-v 3 Williams 35076 1998 EO8

1998 ES8 14.1 0.15 19990810 164.77574 264.56430 192.37659 4.62129 0.1227158 2.7637042 43 2 1998–1999 0.58 M-v 4 Williams 34906 1998 ES8

1998 EB9 14.9 0.15 19990810 1.62254 196.58232 100.40729 7.52762 0.1050990 2.4515184 31 4 1976–1999 0.64 M-v 2 Williams 34906 1998 EB9

1998 EE9 13.3 0.15 19990810 125.32552 100.09916 2.29616 8.99454 0.0400137 3.0733967 44 3 1990–1999 0.74 M-v 3 Williams 35076 1998 EE9

1998 EK9 13.0 0.15 19990810 191.84550 297.31846 125.56322 25.86458 0.1310197 2.3856766 61 3 1987–1999 0.64 M-v 3 Williams 35076 1998 EK9

1998 EG10 13.7 0.15 19990810 239.86812 103.58313 308.58610 7.15970 0.1032639 2.3565591 32 4 1969–1999 0.61 M-v 2 Williams 31804 1998 EG10

1998 EU11 13.2 0.15 19990810 278.51433 232.85281 133.43449 8.26153 0.2732513 2.5541917 56 3 1995–1999 0.63 M-v 4 Williams 34907 1998 EU11

1998 EW11 12.5 0.15 19990810 280.38057 209.69553 132.58132 8.61584 0.0650335 3.1605500 64 3 1993–1999 0.78 M-v 4 Williams 35076 1998 EW11

1998 EB12 14.2 0.15 19990810 320.81479 320.26678 44.13642 5.31851 0.1558634 2.1645022 31 3 1977–1999 0.71 M-v 3 Williams 31991 1998 EB12

1998 EF12 14.8 0.15 19990810 155.07583 122.07902 36.95151 4.93458 0.1556939 2.2930023 45 3 1977–1999 0.65 M-v 3 Williams 32316 1998 EF12

1998 EA13 13.6 0.15 19990810 332.40931 214.06196 88.65606 2.29021 0.1390654 3.2383831 46 5 1992–1999 0.85 M-v 1 Williams 35077 1998 EA13

1998 ER13 13.5 0.15 19990810 263.88910 205.20159 159.86446 10.62968 0.0848252 3.0520960 52 3 1990–1999 0.75 M-v 4 Williams 35077 1998 ER13

1998 EX13 13.1 0.15 19990810 305.48865 199.76171 128.07424 4.50844 0.0689677 3.0760245 52 3 1994–1999 0.77 M-v 4 Williams 35077 1998 EX13

1998 EX14 13.9 0.15 19990810 60.66614 46.25311 187.00446 5.71725 0.0706488 2.4438502 36 3 1991–1999 0.67 M-v 3 Williams 35077 1998 EX14

1998 ED21 15.2 0.15 19990810 197.21783 296.58584 157.49753 8.89394 0.1065037 2.3615922 35 5 1987–1999 0.70 M-v 1 Williams 32754 1998 ED21

1998 FB3 14.5 0.15 19990810 43.00821 191.99170 105.41821 4.09565 0.1499355 2.6024329 57 4 1995–1999 0.55 M-v 1 Williams 32316 1998 FB3

1998 FF3 14.4 0.15 19990810 115.41208 234.16678 321.05595 7.46166 0.0845453 2.4819070 67 4 1994–1999 0.68 M-v 2 Williams 31805 1998 FF3

1998 FV9 14.5 0.15 19990810 300.32433 11.97602 331.88103 4.75943 0.1572036 2.2454214 33 3 1996–1999 0.76 M-v 4 Williams 34908 1998 FV9

1998 FB10 14.4 0.15 19990810 44.84708 73.51038 208.33324 6.28220 0.1934060 2.5733783 55 4 1991–1999 0.61 M-v 1 Williams 32316 1998 FB10

1998 FU10 14.0 0.15 19990810 14.28835 297.57535 357.38037 8.65467 0.1369112 2.7819781 57 3 1990–1999 0.64 M-v 3 Williams 32317 1998 FU10

1998 FO11 13.9 0.15 19990810 108.79700 18.77114 179.51520 12.97952 0.0511276 2.6193306 72 5 1954–1999 0.49 M-v 2 Williams 34908 1998 FO11



1999 JULY 28 M.P.C. 35437

1998 FM12 14.3 0.15 19990810 26.76961 138.78008 159.40074 3.98585 0.2101143 2.5669815 29 3 1995–1999 0.50 M-v 4 Williams 34590 1998 FM12

1998 FT13 13.0 0.15 19990810 219.92164 347.54372 42.09852 10.35583 0.1057458 3.0125954 53 3 1990–1999 0.74 M-v 2 Williams 35077 1998 FT13

1998 FY13 13.2 0.15 19990810 85.40938 6.10138 181.92348 10.55253 0.0477401 2.9958878 52 3 1993–1999 0.69 M-v 3 Williams 35077 1998 FY13

1998 FB14 13.9 0.15 19990810 16.51158 127.79625 167.74514 12.21739 0.2068552 2.7103420 47 3 1990–1999 0.78 M-v 3 Williams 35077 1998 FB14

1998 FQ14 14.8 0.15 19990810 48.03119 76.37665 206.81375 6.89425 0.2871326 2.6833501 50 4 1990–1999 0.72 M-v 1 Williams 32317 1998 FQ14

1998 FM15 13.8 0.15 19990810 259.37312 187.67223 188.42241 1.65758 0.0599121 2.7500469 65 4 1984–1999 0.45 M-v 2 Williams 35077 1998 FM15

1998 FV15 14.9 0.15 19990810 1.13884 336.52174 5.34230 4.74267 0.1211132 2.2146902 64 3 1996–1999 0.65 M-v 4 Williams 32257 1998 FV15

1998 FW19 14.8 0.15 19990810 27.67791 311.68079 334.79131 5.05860 0.0955547 2.3700121 32 3 1996–1999 0.64 M-v 4 Williams 31748 1998 FW19

1998 FH23 14.2 0.15 19990810 323.52309 223.91285 114.18318 3.08306 0.0601035 2.4335754 48 3 1996–1999 0.61 M-v 4 Williams 35077 1998 FH23

1998 FC28 14.6 0.15 19990810 280.26169 197.77778 183.10386 6.25589 0.1285618 2.3751265 30 3 1996–1999 0.73 M-v 5 Williams 32684 1998 FC28

1998 FF28 14.5 0.15 19990810 313.07562 181.99157 180.85984 6.00616 0.2235030 2.2392532 26 3 1986–1999 0.67 M-v 4 Williams 32318 1998 FF28

1998 FC29 13.1 0.15 19990810 264.56400 183.62195 171.90095 14.18094 0.1266961 3.1645242 47 2 1998–1999 0.72 M-v 4 Williams 34910 1998 FC29

1998 FW29 14.3 0.15 19990810 236.69382 97.73383 327.95773 6.50962 0.0867153 2.3650611 42 4 1978–1999 0.74 M-v 3 Williams 35077 1998 FW29

1998 FF30 15.1 0.15 19990810 186.00103 277.43066 195.78843 7.22645 0.0948066 2.4198324 44 5 1981–1999 0.63 M-v 1 Williams 34910 1998 FF30

1998 FF32 12.9 0.15 19990810 257.47822 133.53166 225.72478 4.61338 0.0832310 3.3684966 68 4 1993–1999 0.86 M-v 1 Williams 34910 1998 FF32

1998 FC34 15.0 0.15 19990810 154.26017 320.21456 192.00961 4.68169 0.1713219 2.3806156 39 3 1994–1999 0.64 M-v 3 Williams 32257 1998 FC34

1998 FF35 13.6 0.15 19990810 43.52635 33.41099 201.65234 1.18034 0.0629212 3.0389399 41 5 1990–1999 0.61 M-v 1 Williams 32754 1998 FF35

1998 FL36 13.3 0.15 19990810 16.33471 119.09324 165.21034 6.75088 0.1136339 2.7558460 51 6 1986–1999 0.51 M-v 1 Williams 32318 1998 FL36

1998 FU36 14.6 0.15 19990810 248.69513 64.90542 5.98762 5.70504 0.1225923 2.1933021 52 4 1985–1999 0.76 M-v 1 Williams 32257 1998 FU36

1998 FX39 14.2 0.15 19990810 34.62718 81.06974 213.78508 4.28952 0.2704117 2.5508835 38 4 1978–1999 0.69 M-v 2 Williams 32064 1998 FX39

1998 FG40 15.0 0.15 19990810 141.86426 165.50438 359.29242 1.14000 0.1157080 2.4244733 39 3 1994–1999 0.56 M-v 4 Williams 32318 1998 FG40

1998 FM40 14.2 0.15 19990810 37.23600 28.89995 258.22332 1.13316 0.2316996 2.5786492 39 5 1978–1999 0.72 M-v 1 Williams 32754 1998 FM40

1998 FZ40 15.1 0.15 19990810 24.54276 40.44899 251.73850 0.13436 0.0926537 2.4846571 38 5 1991–1999 0.76 M-v 1 Williams 32754 1998 FZ40

1998 FR41 14.2 0.15 19990810 303.25073 175.10447 186.29250 11.48214 0.2237579 2.4786630 30 3 1980–1999 0.63 M-v 4 Williams 35077 1998 FR41

1998 FT41 13.2 0.15 19990810 66.37500 20.93798 189.66121 10.13207 0.0523920 3.0185073 61 3 1977–1999 0.66 M-v 3 Williams 35077 1998 FT41

1998 FW42 14.6 0.15 19990810 201.96525 267.29173 192.86005 5.83909 0.1083890 2.4054346 51 4 1992–1999 0.57 M-v 1 Williams 32064 1998 FW42

1998 FA43 14.3 0.15 19990810 32.24101 25.08197 233.42460 1.11235 0.1176205 2.9717266 27 3 1993–1999 0.88 M-v 4 Williams 35077 1998 FA43

1998 FN43 14.9 0.15 19990810 349.96149 352.04214 356.64717 6.78219 0.1926503 2.2116422 27 3 1986–1999 0.82 M-v 5 Williams 32685 1998 FN43

1998 FR47 14.0 0.15 19990810 358.33458 6.24857 337.28042 6.78970 0.2287191 2.2124993 44 4 1943–1999 0.62 M-v 2 Williams 32064 1998 FR47

1998 FX47 14.3 0.15 19990810 17.42958 110.50772 203.60034 5.73185 0.1945379 2.4259437 43 3 1991–1999 0.64 M-v 3 Williams 32320 1998 FX47

1998 FK49 14.6 0.15 19990810 113.02325 351.32663 198.21299 2.23229 0.1233673 2.6136534 52 3 1994–1999 0.59 M-v 4 Williams 32065 1998 FK49

1998 FO49 14.3 0.15 19990810 298.50219 25.12424 358.08605 7.83520 0.1040706 2.3047386 55 4 1982–1999 0.55 M-v 2 Williams 34910 1998 FO49

1998 FQ49 14.3 0.15 19990810 2.15944 355.66632 332.88785 1.66540 0.2110046 2.4388328 45 3 1976–1999 0.68 M-v 5 Williams 32259 1998 FQ49

1998 FZ52 13.3 0.15 19990810 292.39846 148.39183 197.46155 3.76668 0.0631227 3.0972509 51 4 1994–1999 0.69 M-v 1 Williams 35077 1998 FZ52

1998 FT53 13.2 0.15 19990810 321.81723 357.13589 348.96683 12.13064 0.1752160 2.6408441 60 5 1961–1999 0.59 M-v 1 Williams 32320 1998 FT53

1998 FZ53 14.7 0.15 19990810 302.96850 156.20837 223.82047 5.02097 0.1888492 2.2950169 52 5 1975–1999 0.71 M-v 1 Williams 32320 1998 FZ53

1998 FM54 14.3 0.15 19990810 14.44855 329.71825 351.22707 5.29647 0.1994481 2.4138533 48 4 1969–1999 0.76 M-v 4 Williams 32065 1998 FM54

1998 FN54 14.3 0.15 19990810 211.08777 248.74315 192.32352 6.29871 0.2077197 2.4322133 56 4 1981–1999 0.57 M-v 1 Williams 32259 1998 FN54

1998 FX55 14.8 0.15 19990810 299.43873 270.04235 115.83523 3.60421 0.1663257 2.2332257 42 4 1976–1999 0.77 M-v 2 Williams 32259 1998 FX55

1998 FA56 14.0 0.15 19990810 90.87051 47.07447 171.01709 14.82725 0.0384349 2.5541944 40 4 1979–1999 0.48 M-v 1 Williams 32321 1998 FA56

1998 FH58 14.3 0.15 19990810 79.65956 194.61981 6.45139 0.46670 0.1141341 3.1056201 45 3 1995–1999 0.57 M-v 4 Williams 32321 1998 FH58

1998 FL58 15.5 0.15 19990810 258.35042 203.32395 218.59294 0.23488 0.1575346 2.2315480 54 3 1979–1999 0.75 M-v 3 Williams 35077 1998 FL58

1998 FO58 14.1 0.15 19990810 219.86039 242.21067 182.75342 11.94082 0.1649804 2.6651183 53 4 1987–1999 0.70 M-v 1 Williams 35077 1998 FO58

1998 FU58 15.1 0.15 19990810 267.59638 231.89032 173.41016 6.47103 0.1166256 2.3828635 38 4 1985–1999 0.92 M-v 3 Williams 32754 1998 FU58

1998 FH60 15.2 0.15 19990810 315.58651 205.16806 174.75767 3.82110 0.1950982 2.1952937 41 4 1983–1999 0.64 M-v 2 Williams 34911 1998 FH60

1998 FB61 13.2 0.15 19990810 297.94081 12.88822 333.14296 0.58351 0.1538758 3.2037959 50 5 1977–1999 0.75 M-v 1 Williams 35077 1998 FB61

1998 FL61 12.2 0.15 19990810 320.80392 328.41001 3.75191 10.71351 0.1092943 3.0228919 56 6 1963–1999 0.58 M-v 1 Williams 32066 1998 FL61

1998 FW61 14.1 0.15 19990810 230.44212 213.61936 216.52259 5.27039 0.1726807 2.4464864 57 6 1980–1998 0.67 M-v 2 Williams 34911 1998 FW61

1998 FX61 15.1 0.15 19990810 142.14766 191.59265 318.01960 2.76981 0.1451504 2.6962154 49 2 1998–1999 0.68 M-v 5 Williams 34911 1998 FX61

1998 FF62 13.9 0.15 19990810 45.23709 266.36889 357.53803 10.85879 0.0683854 2.7069397 54 3 1980–1999 0.50 M-v 2 Williams 32322 1998 FF62

1998 FZ62 13.4 0.15 19990810 259.20131 207.72458 188.16793 14.11719 0.1867871 2.6404936 67 4 1974–1999 0.78 M-v 2 Williams 35077 1998 FZ62

1998 FP63 14.1 0.15 19990810 40.17478 130.32033 124.00827 2.93046 0.1366300 3.0911521 49 3 1994–1999 0.58 M-v 3 Williams 32067 1998 FP63

1998 FV63 14.2 0.15 19990810 301.33474 339.52487 47.60462 5.46020 0.1558961 2.2456390 38 3 1986–1999 0.65 M-v 4 Williams 31998 1998 FV63
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1998 FH64 14.1 0.15 19990810 88.13566 52.55040 138.81280 2.68915 0.1501932 3.1459164 56 4 1992–1999 0.76 M-v 3 Williams 32067 1998 FH64

1998 FM64 14.2 0.15 19990810 38.38889 100.04092 156.70092 1.20381 0.1394696 3.1026093 48 4 1982–1999 0.66 M-v 1 Williams 32322 1998 FM64

1998 FX64 14.1 0.15 19990810 283.02774 21.13665 10.77819 5.38319 0.1106412 2.4603580 53 4 1982–1999 0.63 M-v 4 Williams 32322 1998 FX64

1998 FA65 14.4 0.15 19990810 314.76431 167.72507 200.05884 4.69540 0.1228723 2.4514127 41 5 1971–1999 0.83 M-v 2 Williams 32322 1998 FA65

1998 FY65 14.4 0.15 19990810 182.31190 201.27158 280.86977 1.48952 0.0773252 2.5767877 83 3 1996–1999 0.62 M-v 3 Williams 32322 1998 FY65

1998 FO66 15.0 0.15 19990810 262.50667 254.74948 167.16067 1.67718 0.1181013 2.2731005 54 4 1986–1999 0.76 M-v 2 Williams 32322 1998 FO66

1998 FY66 14.2 0.15 19990810 293.19068 216.73797 169.45137 7.93893 0.0614452 2.4458119 51 3 1994–1999 0.61 M-v 3 Williams 35077 1998 FY66

1998 FD69 14.7 0.15 19990810 215.85754 108.29222 344.95529 2.07859 0.1798784 2.3769883 50 4 1994–1999 0.59 M-v 1 Williams 32323 1998 FD69

1998 FG69 12.7 0.15 19990810 332.78245 133.09076 196.57858 10.21603 0.1082686 2.9891741 76 2 1998–1999 0.68 M-v 3 Williams 34912 1998 FG69

1998 FJ70 13.8 0.15 19990810 254.20319 292.37756 116.77292 2.65513 0.0985583 2.6377413 76 4 1987–1999 0.76 M-v 3 Williams 35077 1998 FJ70

1998 FO70 14.9 0.15 19990810 238.73202 279.21150 164.02659 3.72502 0.1029303 2.3228061 48 5 1978–1999 0.78 M-v 2 Williams 32323 1998 FO70

1998 FP70 14.0 0.15 19990810 87.58081 106.17245 79.73784 1.71304 0.2454560 3.2996758 69 3 1996–1999 0.57 M-v 3 Williams 35077 1998 FP70

1998 FD71 14.6 0.15 19990810 190.90780 122.18836 349.69771 1.94649 0.1780709 2.4760675 53 6 1982–1999 0.70 M-v 1 Williams 32323 1998 FD71

1998 FH71 13.1 0.15 19990810 10.00403 83.40057 208.55840 9.87519 0.0787686 3.0007474 53 3 1995–1999 0.65 M-v 3 Williams 32323 1998 FH71

1998 FL71 14.4 0.15 19990810 186.24014 136.68466 0.54103 5.76338 0.0839387 2.3749773 52 3 1992–1999 0.65 M-v 3 Williams 32323 1998 FL71

1998 FY71 15.5 0.15 19990810 279.10850 49.45276 2.16967 5.32445 0.0856978 2.1813747 44 3 1993–1999 0.65 M-v 4 Williams 32323 1998 FY71

1998 FJ72 15.2 0.15 19990810 5.97939 153.45466 189.55813 3.68340 0.1123242 2.1980013 37 4 1973–1999 0.80 M-v 2 Williams 32754 1998 FJ72

1998 FT74 13.1 0.15 19990810 94.76651 352.62435 182.76071 18.41450 0.1281642 2.7232936 28 4 1991–1999 0.42 M-v 1 Williams 35077 1998 FT74

1998 FF75 13.7 0.15 19990810 287.19151 15.79671 25.77311 7.31698 0.1059765 2.3562810 55 3 1992–1999 0.61 M-v 3 Williams 32323 1998 FF75

1998 FH75 14.7 0.15 19990810 324.14576 220.21053 165.34868 2.09862 0.1283261 2.1719951 40 3 1992–1999 0.61 M-v 4 Williams 32324 1998 FH75

1998 FR76 14.6 0.15 19990810 155.75682 28.77844 129.67373 4.93520 0.0811460 2.4742368 35 3 1982–1999 0.57 M-v 4 Williams 32069 1998 FR76

1998 FC77 15.2 0.15 19980328 33.44936 10.12884 136.77069 4.79189 0.1717992 2.6785969 26 1 33 days 1.10 Williams 1998 FC77

1998 FH78 14.6 0.15 19990810 72.21778 66.85675 176.14839 13.50320 0.0331586 2.6426541 37 3 1995–1999 0.81 M-v 3 Williams 32521 1998 FH78

1998 FF83 14.2 0.15 19990810 300.60674 245.83882 121.19385 4.78698 0.0577789 2.2983887 35 4 1977–1999 0.62 M-v 2 Williams 35077 1998 FF83

1998 FG88 13.3 0.15 19990810 265.15637 220.04279 156.06463 14.21828 0.2150513 2.5698186 60 4 1975–1999 0.60 M-v 3 Williams 35077 1998 FG88

1998 FA91 13.4 0.15 19990810 166.22042 6.29753 89.34509 6.54436 0.0830292 2.9764256 47 3 1993–1999 0.73 M-v 4 Williams 35077 1998 FA91

1998 FZ97 13.3 0.15 19990810 27.28627 64.95867 232.25079 6.04868 0.2219703 2.5588176 37 5 1950–1999 0.75 M-v 2 Williams 32002 1998 FZ97

1998 FX98 14.5 0.15 19990810 188.60974 212.90205 272.42202 6.26835 0.0597859 2.3420127 36 3 1960–1999 0.64 M-v 3 Williams 31764 1998 FX98

1998 FZ102 14.7 0.15 19990810 156.55301 193.34826 329.92316 6.63384 0.1244801 2.3355210 28 3 1994–1999 0.59 M-v 4 Williams 31764 1998 FZ102

1998 FJ103 14.5 0.15 19990810 45.94926 76.06985 215.72444 7.89450 0.2018823 2.4446946 29 3 1995–1999 0.55 M-v 3 Williams 32324 1998 FJ103

1998 FS103 14.4 0.15 19990810 231.01281 209.70340 233.00493 6.29092 0.0766523 2.3640694 25 3 1978–1999 0.62 M-v 3 Williams 32686 1998 FS103

1998 FH105 13.6 0.15 19990810 147.83412 244.50955 249.79611 6.07073 0.1506993 2.7762980 40 5 1970–1999 0.49 M-v 1 Williams 35077 1998 FH105

1998 FJ105 14.1 0.15 19990810 48.14226 43.35712 225.08812 8.81676 0.1739902 2.7362164 24 3 1990–1999 0.59 M-v 3 Williams 31765 1998 FJ105

1998 FK106 15.0 0.15 19990810 70.11618 45.40324 226.32177 6.91584 0.1265278 2.3330329 35 3 1991–1999 0.69 M-v 2 Williams 32324 1998 FK106

1998 FW108 13.2 0.15 19990810 220.54335 133.13020 272.88913 5.20355 0.1374751 3.2099334 35 4 1978–1999 0.83 M-v 2 Williams 35077 1998 FW108

1998 FL109 13.5 0.15 19990810 64.95014 4.28243 219.99431 10.09679 0.0425281 2.9929966 49 4 1990–1999 0.51 M-v 1 Williams 35077 1998 FL109

1998 FQ109 15.0 0.15 19990810 86.28389 323.21725 259.47384 5.23913 0.1080161 2.6872314 28 4 1992–1999 0.68 M-v 1 Williams 32324 1998 FQ109

1998 FT109 14.4 0.15 19990810 244.69113 147.37273 287.04827 5.65990 0.1509827 2.2673012 31 3 1986–1999 0.64 M-v 2 Williams 32686 1998 FT109

1998 FB111 13.2 0.15 19990810 48.22834 328.98412 293.89031 7.15744 0.1874891 3.1076879 21 4 1984–1999 0.45 M-v 1 Williams 34914 1998 FB111

1998 FC111 12.3 0.15 19990810 7.89843 25.25733 272.51595 9.01619 0.0849799 3.0112681 42 4 1979–1999 0.52 M-v 1 Williams 35078 1998 FC111

1998 FX111 12.4 0.15 19990810 167.62947 232.68701 248.29834 9.33188 0.0603233 2.9929140 46 4 1990–1999 0.56 M-v 1 Williams 35078 1998 FX111

1998 FJ112 12.4 0.15 19990810 229.38088 161.55078 249.67299 9.07154 0.0991627 3.0129590 49 3 1990–1999 0.65 M-v 3 Williams 35078 1998 FJ112

1998 FD113 13.4 0.15 19990810 350.26944 88.50093 220.24894 22.12736 0.1136205 3.1318825 35 2 1998–1999 0.66 M-v 3 Williams 34914 1998 FD113

1998 FX113 15.3 0.15 19990810 190.82188 177.82017 297.68474 4.41756 0.1863704 2.3877455 29 3 1989–1999 0.63 M-v 4 Williams 34914 1998 FX113

1998 FH115 13.7 0.15 19990810 335.44950 104.43306 270.46651 5.13870 0.2202351 2.2813916 39 4 1968–1999 0.65 M-v 2 Williams 32754 1998 FH115

1998 FD117 13.9 0.15 19990810 314.66867 160.27673 216.81867 11.39319 0.2478339 2.3293584 41 3 1992–1999 0.67 M-v 4 Williams 31767 1998 FD117

1998 FE117 14.8 0.15 19990810 272.69608 90.88988 322.24231 4.06481 0.1189494 2.3119255 60 5 1987–1999 0.69 M-v 1 Williams 32324 1998 FE117

1998 FR117 12.6 0.15 19990810 197.25961 219.15216 237.44259 9.02718 0.0740772 3.0013865 63 5 1982–1999 0.59 M-v 1 Williams 35078 1998 FR117

1998 FC118 14.5 0.15 19990810 332.54554 136.53773 240.33000 6.13029 0.1752044 2.2547316 38 4 1986–1999 0.99 M-v 3 Williams 35078 1998 FC118

1998 FE118 13.1 0.15 19990810 118.37002 326.50836 223.61579 9.15124 0.0555934 2.7642617 65 4 1991–1999 0.54 M-v 2 Williams 32324 1998 FE118

1998 FH118 14.1 0.15 19990810 288.64785 51.00495 345.83794 5.72304 0.1305758 2.4280144 60 3 1988–1999 0.70 M-v 3 Williams 32324 1998 FH118

1998 FZ119 13.3 0.15 19990810 9.42863 348.61560 291.22836 3.61363 0.0777294 2.8128791 46 3 1995–1999 0.54 M-v 4 Williams 35078 1998 FZ119

1998 FA120 13.6 0.15 19990810 331.00228 113.34713 193.91861 9.90063 0.0926084 3.0142774 32 3 1993–1999 0.64 M-v 4 Williams 35078 1998 FA120
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1998 FL121 14.8 0.15 19990810 20.87504 147.96364 144.04858 1.55787 0.0800520 2.6046604 49 4 1994–1999 0.74 M-v 2 Williams 32325 1998 FL121

1998 FM121 14.5 0.15 19990810 354.58476 97.66513 243.84310 3.86342 0.2188568 2.3987676 34 3 1969–1999 0.83 M-v 4 Williams 32325 1998 FM121

1998 FN123 15.3 0.15 19990810 257.40985 79.74136 335.65491 3.56590 0.1147457 2.3420379 30 3 1960–1999 0.90 M-v 3 Williams 32262 1998 FN123

1998 FR124 13.7 0.15 19990810 325.11531 192.99063 149.77417 2.54896 0.0807815 2.8321680 62 4 1991–1999 0.72 M-v 2 Williams 32325 1998 FR124

1998 FL125 13.5 0.15 19990810 85.73474 26.48723 202.26018 13.45263 0.0960331 2.5791821 46 4 1991–1999 0.65 M-v 2 Williams 32325 1998 FL125

1998 FP125 14.2 0.15 19990810 44.56614 48.81598 212.03527 12.43748 0.1077056 2.6482734 37 3 1978–1999 0.71 M-v 3 Williams 32006 1998 FP125

1998 FM135 13.4 0.15 19990810 301.24949 117.92283 222.60991 4.22307 0.1187993 3.1840959 42 4 1978–1999 0.75 M-v 2 Williams 35078 1998 FM135

1998 FC144 14.3 0.15 19990810 53.62691 52.61969 238.63024 5.12522 0.1458036 2.4851743 33 3 1991–1999 0.68 M-v 2 Williams 34019 1998 FC144

1998 FS144 6.6 0.15 19990810 108.07415 190.62662 228.74475 9.88201 0.0130428 41.6870444 11 2 1998–1999 0.34 M-v E Marsden 33508 1998 FS144

1998 GA 14.4 0.15 19990810 170.30322 101.77070 29.13326 4.07276 0.1347607 2.4257485 55 3 1992–1999 0.66 M-v 4 Williams 32325 1998 GA
1998 GF1 15.6 0.15 19990810 245.42605 159.35728 282.29277 3.55805 0.0968052 2.1960458 47 4 1993–1999 0.67 M-v 2 Williams 31770 1998 GF1

1998 GK1 13.6 0.15 19990810 29.29587 331.78799 332.01576 8.28358 0.1800186 2.5719700 55 3 1970–1999 0.49 M-v 3 Williams 32754 1998 GK1

1998 GN7 12.3 0.15 19990810 323.95851 222.67305 131.23935 13.85536 0.1903214 2.6404386 60 4 1950–1999 0.59 M-v 2 Williams 35078 1998 GN7

1998 GR7 12.8 0.15 19990810 223.82807 329.47863 91.79563 14.09697 0.1998412 2.7373120 52 3 1994–1999 0.68 M-v 3 Williams 34914 1998 GR7

1998 GQ8 13.4 0.15 19990810 2.48986 189.95580 108.21764 15.19730 0.1088706 3.1123849 38 3 1997–1999 0.51 M-v 3 Williams 35078 1998 GQ8

1998 GL9 13.1 0.15 19990810 142.67316 27.18989 129.79182 16.76562 0.1381722 2.7404124 49 3 1993–1999 0.61 M-v 3 Williams 32754 1998 GL9

1998 GK10 13.8 0.15 19990810 143.37191 281.90629 228.07028 9.93710 0.1339408 3.0653279 47 3 1982–1999 0.72 M-v 4 Williams 32326 1998 GK10

1998 HW 13.1 0.15 19990810 171.31418 293.14959 188.76271 14.12684 0.1606451 2.7462976 51 7 1981–1999 0.54 M-v 1 Williams 34915 1998 HW
1998 HE1 13.2 0.15 19990810 24.39064 267.22561 12.44011 7.68628 0.1216018 3.1931579 51 3 1992–1999 0.68 M-v 3 Williams 32075 1998 HE1

1998 HU1 15.5 0.15 19990810 314.51243 306.63518 63.24729 3.90597 0.1881089 2.3922117 27 4 1981–1999 0.51 M-v 2 Williams 32687 1998 HU1

1998 HV4 14.1 0.15 19990810 70.14042 211.53921 29.80612 2.04396 0.0557606 2.9095430 51 6 1989–1999 0.63 M-v 1 Williams 32754 1998 HV4

1998 HE8 14.2 0.15 19990810 94.21256 36.78078 210.98750 6.80746 0.0734500 2.4417956 45 4 1991–1999 0.72 M-v 2 Williams 34915 1998 HE8

1998 HK8 14.4 0.15 19990810 301.16804 5.09535 3.96776 0.61769 0.0886563 2.9663668 45 3 1997–1999 0.58 M-v 4 Williams 35078 1998 HK8

1998 HJ14 13.5 0.15 19990810 29.71762 149.71400 122.90087 11.80172 0.0929157 3.0632162 59 3 1996–1999 0.55 M-v 3 Williams 32326 1998 HJ14

1998 HA15 15.9 0.15 19990810 203.14854 8.95364 95.87019 2.49196 0.1895398 2.3305104 39 2 1998–1999 0.76 M-v 5 Williams 34915 1998 HA15

1998 HE20 13.1 0.15 19990810 323.75404 194.94527 176.81559 2.21512 0.1061648 2.9050062 48 3 1992–1999 0.65 M-v 4 Williams 32326 1998 HE20

1998 HZ20 14.3 0.15 19990810 316.35762 302.20251 65.48052 4.59264 0.2217161 2.3943382 46 4 1981–1999 0.77 M-v 2 Williams 32264 1998 HZ20

1998 HQ24 14.2 0.15 19990810 113.15233 321.11326 236.85553 3.88753 0.1395448 2.7877568 43 3 1988–1999 0.60 M-v 4 Williams 32327 1998 HQ24

1998 HH27 14.3 0.15 19990810 264.25133 296.15165 124.09549 4.58085 0.0862233 2.7763639 22 3 1997–1999 0.58 M-v 4 Williams 32010 1998 HH27

1998 HC29 13.7 0.15 19990810 198.37155 358.97479 48.32431 13.32118 0.1229125 2.7799245 50 3 1997–1999 0.72 M-v 3 Williams 34916 1998 HC29

1998 HA34 12.5 0.15 19990810 250.40734 188.20028 203.29799 16.10654 0.1044603 3.1996360 47 3 1989–1999 0.65 M-v 3 Williams 35078 1998 HA34

1998 HS34 14.8 0.15 19990810 174.14236 41.80136 101.62251 3.17896 0.0763305 2.4359793 54 4 1990–1999 0.62 M-v 1 Williams 32327 1998 HS34

1998 HR35 13.6 0.15 19990810 6.05471 166.51323 128.37631 3.12247 0.0282818 2.8677818 54 3 1993–1999 0.60 M-v 4 Williams 32327 1998 HR35

1998 HA39 15.1 0.15 19990810 246.88890 232.27263 213.74616 4.77449 0.1228347 2.2383392 28 4 1976–1999 0.78 M-v 2 Williams 34916 1998 HA39

1998 HU39 14.2 0.15 19990810 30.58544 100.12861 179.04918 2.11885 0.0117234 2.7289765 48 3 1991–1999 0.82 M-v 4 Williams 32328 1998 HU39

1998 HV39 13.6 0.15 19990810 169.40654 74.93567 50.58124 3.01574 0.0352811 2.9058205 56 4 1993–1999 0.58 M-v 1 Williams 35078 1998 HV39

1998 HP42 13.0 0.15 19990810 250.34259 338.66824 69.73975 14.22657 0.1793084 2.5959913 29 7 1958–1999 0.79 M-v 2 Williams 32521 1998 HP42

1998 HL45 14.2 0.15 19990810 162.20130 174.44450 329.08683 3.90967 0.0291056 2.7602299 38 4 1984–1999 0.75 M-v 2 Williams 34917 1998 HL45

1998 HO45 14.0 0.15 19990810 41.98216 323.54155 330.35013 4.34655 0.1266781 2.5511422 43 3 1995–1999 0.52 M-v 3 Williams 32013 1998 HO45

1998 HV50 14.1 0.15 19990810 17.18895 54.23340 273.86304 2.90196 0.1080983 2.3689597 56 5 1981–1999 0.64 M-v 2 Williams 32328 1998 HV50

1998 HG51 13.8 0.15 19990810 263.25657 214.17543 213.98085 11.26280 0.1226832 2.5341291 51 5 1989–1999 0.53 M-v 1 Williams 32328 1998 HG51

1998 HQ51 13.8 0.15 19990810 20.17458 133.91798 179.39494 2.99883 0.2515091 2.6750019 44 4 1977–1999 0.73 M-v 1 Williams 32521 1998 HQ51

1998 HN68 13.9 0.15 19990810 26.50767 5.36168 272.56924 3.27451 0.1104033 3.2060669 37 3 1997–1999 0.51 M-v 3 Williams 32328 1998 HN68

1998 HA75 14.2 0.15 19990810 321.72067 216.15705 168.50166 2.18441 0.0761798 2.3072200 38 5 1978–1999 0.50 M-v 2 Williams 32328 1998 HA75

1998 HX78 14.6 0.15 19990810 45.42156 52.59751 251.57900 4.89371 0.1091305 2.4232750 32 3 1980–1999 0.62 M-v 3 Williams 32015 1998 HX78

1998 HJ80 14.0 0.15 19990810 41.61365 236.47908 23.63668 5.54777 0.0846683 3.2249808 47 4 1992–1999 0.50 M-v 1 Williams 32754 1998 HJ80

1998 HF87 13.8 0.15 19990810 280.22178 145.43015 237.61089 6.02682 0.0273468 3.0593235 39 3 1995–1999 0.57 M-v 4 Williams 32329 1998 HF87

1998 HX88 13.4 0.15 19990810 23.39000 248.85178 36.22251 1.65650 0.1240047 3.2523714 35 4 1982–1999 0.61 M-v 2 Williams 32972 1998 HX88

1998 HA91 14.1 0.15 19990810 255.07830 297.04605 134.01957 5.22698 0.1993659 2.3945154 49 4 1986–1999 0.73 M-v 3 Williams 32329 1998 HA91

1998 HV93 13.7 0.15 19990810 59.96751 272.06579 336.17547 3.29012 0.0502612 3.0746930 46 4 1992–1999 0.75 M-v 2 Williams 32329 1998 HV93

1998 HJ94 13.0 0.15 19990810 215.34691 214.68487 222.95550 15.87619 0.0995786 3.1710008 44 3 1995–1999 0.72 M-v 3 Williams 32755 1998 HJ94

1998 HU94 12.8 0.15 19990810 346.18091 306.26101 21.67222 1.06456 0.1318477 3.2280731 56 7 1982–1999 0.64 M-v 1 Williams 32329 1998 HU94

1998 HD95 14.0 0.15 19990810 322.41416 293.25878 76.57489 4.82339 0.1921848 2.7485139 34 4 1986–1999 0.80 M-v 4 Williams 32018 1998 HD95
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1998 HN95 12.5 0.15 19990810 300.55555 149.18532 224.82503 15.17495 0.1523484 3.0571104 44 3 1989–1999 0.56 M-v 3 Williams 35078 1998 HN95

1998 HH97 14.0 0.15 19990810 262.05933 210.38469 212.74622 8.21689 0.1473272 2.5704978 44 5 1979–1999 0.72 M-v 2 Williams 32755 1998 HH97

1998 HN98 14.1 0.15 19990810 182.31946 97.30870 33.43414 5.50180 0.1449717 2.6260492 36 3 1993–1999 0.62 M-v 4 Williams 32329 1998 HN98

1998 HT98 14.1 0.15 19990810 134.45935 120.83269 63.23471 1.87177 0.0385830 2.7699984 46 5 1990–1999 0.57 M-v 1 Williams 32755 1998 HT98

1998 HD99 13.7 0.15 19990810 99.55207 102.19624 96.30998 2.88108 0.1181097 3.1491042 44 4 1981–1999 0.74 M-v 2 Williams 32019 1998 HD99

1998 HJ100 13.8 0.15 19990810 180.54700 296.56083 191.77554 8.91247 0.1086192 2.7769663 53 3 1991–1999 0.56 M-v 3 Williams 32329 1998 HJ100

1998 HM100 14.0 0.15 19990810 218.40609 342.04530 112.72884 3.19624 0.0262077 2.8805758 44 3 1997–1999 0.57 M-v 4 Williams 32329 1998 HM100

1998 HB115 13.0 0.15 19990810 186.00831 345.67502 140.84435 14.71334 0.0906455 2.6253643 36 4 1989–1999 0.58 M-v 3 Williams 32755 1998 HB115

1998 HJ115 13.5 0.15 19990810 334.78689 197.75641 161.16788 14.51840 0.1186986 2.5925744 33 7 1956–1999 0.65 M-v 2 Williams 34918 1998 HJ115

1998 HN115 13.2 0.15 19990810 46.05552 151.40571 128.76972 10.13362 0.1272796 2.7920793 50 6 1985–1999 0.57 M-v 1 Williams 34532 1998 HN115

1998 HR115 12.9 0.15 19990810 350.16395 179.17348 145.28086 11.33298 0.0984582 2.9872896 34 3 1997–1999 0.57 M-v 3 Williams 32271 1998 HR115

1998 HW118 13.9 0.15 19990810 11.42116 188.23336 131.58185 11.91056 0.2138048 2.9713963 24 3 1992–1999 0.78 M-v 4 Williams 32272 1998 HW118

1998 HE121 12.6 0.15 19990810 260.72141 320.90394 85.17482 11.73984 0.0828577 3.0025817 53 4 1990–1999 0.64 M-v 1 Williams 35078 1998 HE121

1998 HV122 12.8 0.15 19990810 325.43935 262.88617 96.64690 10.26583 0.2077726 3.1119529 34 4 1978–1999 0.66 M-v 2 Williams 32755 1998 HV122

1998 HU123 13.4 0.15 19990810 246.28608 292.92950 142.33593 14.56724 0.1599960 2.5772882 34 3 1997–1999 0.60 M-v 3 Williams 32272 1998 HU123

1998 HZ127 14.2 0.15 19990810 40.71619 51.98020 200.91877 0.96049 0.1253083 3.1913654 41 4 1988–1999 0.70 M-v 2 Williams 32330 1998 HZ127

1998 HA133 13.1 0.15 19990810 232.84769 197.88981 206.31503 16.23199 0.0925468 3.1265568 60 3 1995–1999 0.68 M-v 3 Williams 35078 1998 HA133

1998 HC146 13.7 0.15 19990810 60.99606 136.09192 106.41850 7.19961 0.0624964 3.1979426 36 3 1997–1999 0.71 M-v 3 Williams 32331 1998 HC146

1998 HM146 14.2 0.15 19990810 334.08174 202.01512 148.43719 2.02468 0.0509256 2.8078681 37 3 1997–1999 0.76 M-v 4 Williams 32273 1998 HM146

1998 HD148 13.8 0.15 19990810 277.00866 188.39896 234.65359 12.15204 0.1481839 2.5976325 42 3 1991–1999 0.57 M-v 3 Williams 32522 1998 HD148

1998 HF148 13.7 0.15 19990810 341.64591 154.06551 185.76988 2.22248 0.0633073 3.1961902 28 4 1993–1999 0.79 M-v 1 Williams 32274 1998 HF148

1998 HR150 13.5 0.15 19990810 219.01185 251.42452 206.56946 12.49608 0.1423922 2.6849711 36 3 1995–1999 0.45 M-v 3 Williams 32274 1998 HR150

1998 HH151 8.4 0.15 19990810 346.43662 21.05024 194.81112 8.81714 0.1607893 38.7322520 19 2 1998–1999 0.37 M-v E Marsden 34918 1998 HH151

1998 JA 13.0 0.15 19990810 60.63236 125.00177 144.47895 8.05983 0.1402381 3.0862687 64 5 1976–1999 0.57 M-v 1 Williams 32331 1998 JA
1998 JW 14.3 0.15 19990810 40.94595 66.99072 220.21920 11.69388 0.0839757 2.7188797 51 3 1995–1999 0.66 M-v 2 Williams 32331 1998 JW
1998 JM1 14.4 0.15 19990810 334.55530 57.08784 319.70527 1.82556 0.0492173 2.3822838 42 4 1988–1999 0.75 M-v 2 Williams 32755 1998 JM1

1998 JO1 13.4 0.15 19990810 27.14756 228.92488 59.82352 2.10429 0.1326112 3.2383731 46 4 1982–1999 0.55 M-v 2 Williams 34919 1998 JO1

1998 JV1 13.1 0.15 19990810 60.24121 127.12458 122.43449 7.39208 0.0893056 3.1682962 62 3 1997–1999 0.65 M-v 3 Williams 32331 1998 JV1

1998 JC2 14.3 0.15 19990810 69.21184 156.30937 101.09615 3.24570 0.0143306 2.8644457 49 5 1992–1999 0.69 M-v 1 Williams 32331 1998 JC2

1998 JC4 12.9 0.15 19990810 243.64933 217.00790 214.07263 8.95003 0.0848046 3.0626288 65 3 1992–1999 0.51 M-v 3 Williams 32332 1998 JC4

1998 KW3 13.4 0.15 19990810 71.14112 63.67787 180.80779 5.37608 0.1081404 3.1316538 40 3 1994–1999 0.63 M-v 3 Williams 32031 1998 KW3

1998 KX3 13.6 0.15 19990810 202.68404 326.63612 137.37981 4.06410 0.0886436 3.0963152 56 5 1994–1999 0.55 M-v 1 Williams 32755 1998 KX3

1998 KO6 12.7 0.15 19990810 75.22189 166.25251 78.46768 11.15188 0.0178874 3.0101831 47 4 1976–1999 0.58 M-v 1 Williams 32522 1998 KO6

1998 KW7 12.6 0.15 19990810 165.80087 290.71954 220.81302 8.97925 0.0469304 3.0327698 47 3 1995–1999 0.64 M-v 3 Williams 32276 1998 KW7

1998 KD22 12.6 0.15 19990810 77.84038 154.81622 78.48312 2.80970 0.1246764 3.1457297 36 4 1953–1999 0.64 M-v 1 Williams 32277 1998 KD22

1998 KT28 13.4 0.15 19990810 258.67929 209.80143 207.56160 9.45036 0.0981092 3.0518363 33 3 1982–1999 0.72 M-v 4 Williams 32277 1998 KT28

1998 KE30 14.4 0.15 19990810 31.60481 59.60778 250.43224 6.19977 0.0691282 2.7552696 21 3 1981–1999 0.65 M-v 3 Williams 32277 1998 KE30

1998 KL37 14.3 0.15 19990810 279.41713 239.12872 206.46415 5.91853 0.0703490 2.2905757 35 3 1992–1999 0.62 M-v 4 Williams 32279 1998 KL37

1998 KG38 13.5 0.15 19990810 351.91113 182.82170 173.71232 2.87951 0.0999907 2.7900928 24 3 1985–1999 0.80 M-v 4 Williams 32334 1998 KG38

1998 KW46 13.0 0.15 19990810 20.04217 74.26130 245.14306 11.53284 0.0833841 3.1004648 24 3 1978–1999 0.66 M-v 3 Williams 32281 1998 KW46

1998 KZ46 13.1 0.15 19990810 326.81192 136.79855 258.77188 13.97437 0.1173276 2.6034446 31 3 1991–1999 0.76 M-v 4 Williams 32281 1998 KZ46

1998 KV47 14.3 0.15 19990810 266.43822 238.72594 218.97820 5.05126 0.1009869 2.3857106 30 3 1977–1999 0.87 M-v 4 Williams 32282 1998 KV47

1998 KX48 12.6 0.15 19990810 62.57012 142.77755 116.54897 10.91483 0.0507020 3.0087699 46 4 1992–1999 0.54 M-v 1 Williams 32522 1998 KX48

1998 KU51 13.6 0.15 19990810 31.72218 168.37697 134.06686 11.71391 0.0980889 3.0188963 28 3 1993–1999 0.63 M-v 3 Williams 32335 1998 KU51

1998 KJ52 12.7 0.15 19990810 168.77698 331.12233 181.11084 10.42748 0.0165671 3.1560548 34 4 1977–1999 0.56 M-v 2 Williams 32755 1998 KJ52

1998 KK54 13.4 0.15 19990810 199.05128 19.01815 112.45312 14.54863 0.0752669 2.8474169 31 3 1992–1999 0.81 M-v 3 Williams 32283 1998 KK54

1998 KA55 12.9 0.15 19990810 9.92554 199.08076 135.05022 10.67672 0.0775212 2.9965961 31 3 1992–1999 0.40 M-v 3 Williams 32283 1998 KA55

1998 KM55 12.8 0.15 19990810 228.40713 253.73310 221.86086 12.52225 0.1302691 2.6479282 33 7 1948–1999 0.72 M-v 1 Williams 32522 1998 KM55

1998 KN56 13.7 0.15 19990810 354.06986 335.94260 353.12053 3.61941 0.1267250 3.0096653 26 3 1992–1999 0.82 M-v 4 Williams 32336 1998 KN56

1998 LU 13.9 0.15 19990810 123.36789 339.03346 250.28734 3.87082 0.0660968 2.5620290 35 4 1990–1999 0.74 M-v 2 Williams 32284 1998 LU
1998 LB3 13.9 0.15 19990810 314.28230 217.48054 197.08734 9.32606 0.1107779 2.6962974 20 4 1977–1999 0.59 M-v 2 Williams 32486 1998 LB3

1998 MW5 19.2 0.15 19990810 173.08799 26.56207 80.51381 6.28529 0.3625824 1.0226723 125 2 1998–1999 0.61 M-v 4 Williams 34920 1998 MW5

1998 MO44 11.0 0.15 19990810 355.24966 190.06635 113.54563 33.31541 0.0342746 5.1983035 32 3 1982–1999 0.60 M-v 3 Williams 34921 1998 MO44
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1998 PO1 13.3 0.15 19990810 307.96557 146.15715 275.46921 13.61071 0.0635470 2.5811501 22 2 1998–1999 0.48 M-v 4 Williams 34923 1998 PO1

1998 QN7 12.2 0.15 19990810 52.87063 349.55477 324.22321 17.04229 0.1086826 3.4077798 21 3 1996–1999 0.78 M-v 3 Williams 32495 1998 QN7

1998 QS52 14.3 0.15 19990810 51.54919 242.10574 261.33106 17.70116 0.8587837 2.1994922 334 3 1983–1999 0.57 M-v 2 Williams 35078 1998 QS52

1998 QO92 14.3 0.15 19990810 65.63519 262.89457 155.34036 2.42020 0.1182046 2.3143131 42 4 1989–1999 0.59 M-v 2 Williams 34926 1998 QO92

1998 RX15 15.0 0.15 19980904 353.99611 63.53343 298.93369 0.96076 0.0785468 2.8691629 43 1 17 days 0.85 Williams 1998 RX15

1998 RH48 17.8 0.15 19980904 352.38200 119.50195 245.12647 2.25143 0.2468926 2.5321596 25 1 13 days 1.14 Williams 1998 RH48

1998 RJ48 14.1 0.15 19980904 193.59347 178.65663 345.16358 11.31096 0.0617211 2.7776316 30 1 13 days 0.91 Williams 1998 RJ48

1998 RV50 15.7 0.15 19980924 333.89253 168.52460 222.66520 2.47321 0.1022980 2.6227486 20 1 30 days 0.75 Williams 1998 RV50

1998 RW50 14.6 0.15 19990810 281.81490 215.32019 295.01595 2.40704 0.0208719 2.6859834 28 2 1993–1998 0.81 M-v 6 Williams 33350 1998 RW50

1998 RX50 17.3 0.15 19980904 345.93414 26.58660 343.87684 6.86975 0.1225785 2.3066726 23 1 13 days 1.16 Williams 1998 RX50

1998 RX51 15.6 0.15 19980904 49.22062 110.88856 187.78935 14.21191 0.0691290 2.6760458 26 1 13 days 0.92 Williams 1998 RX51

1998 RJ53 16.4 0.15 19980904 13.07043 40.86016 291.74170 1.68811 0.1969844 2.4272932 20 1 13 days 0.73 Williams 1998 RJ53

1998 RK53 17.0 0.15 19980904 332.14629 41.59962 347.53155 9.95307 0.1335723 2.2825809 27 1 13 days 0.68 Williams 1998 RK53

1998 RL53 14.1 0.15 19990810 359.32223 81.22849 346.79774 9.62583 0.0815274 3.0688420 44 2 1996–1998 0.65 M-v 4 Williams 34021 1998 RL53

1998 RM53 14.5 0.15 19980904 352.49147 177.16754 187.26325 9.34188 0.0980578 3.1645867 22 1 13 days 1.15 Williams 1998 RM53

1998 RN53 15.0 0.15 19990810 128.07802 71.03332 228.51624 3.03691 0.0834702 2.5968385 33 2 1997–1998 0.81 M-v 5 Williams 34021 1998 RN53

1998 RW56 18.4 0.15 19980904 332.03536 191.57833 203.32491 2.63502 0.2259716 2.1611096 15 1 5 days 1.15 Williams 1998 RW56

1998 RX56 16.4 0.15 19980904 39.35511 100.69767 193.27579 4.67614 0.2188424 2.3703696 25 1 17 days 0.73 Williams 1998 RX56

1998 RY56 14.8 0.15 19980924 32.84939 83.18703 223.44564 2.09616 0.2553302 3.0561875 47 1 36 days 0.66 Williams 1998 RY56

1998 RP72 14.0 0.15 19990810 51.20326 172.28597 179.03278 9.03741 0.1879299 3.9570944 38 3 1995–1998 0.71 M-v 4 Williams 35078 1998 RP72

1998 SY9 15.6 0.15 19980904 308.64808 192.41033 231.76126 1.29716 0.1970392 2.3356101 39 1 16 days 1.22 Williams 1998 SY9

1998 SA12 14.9 0.15 19980904 277.28610 278.28475 206.12896 8.28561 0.1479549 3.0915943 12 1 37 days Williams 1998 SA12

1998 SK12 16.1 0.15 19980904 349.12994 185.74165 183.21955 8.33479 0.2565994 2.3475509 55 1 55 days 1.07 Williams 1998 SK12

1998 SZ21 15.1 0.15 19990810 37.84363 53.40223 18.52906 2.37399 0.0825502 2.3347195 38 2 1996–1998 0.80 M-v 5 Williams 34928 1998 SZ21

1998 SV26 13.4 0.15 19990810 347.05070 294.19710 265.13922 12.23100 0.1474198 2.6334245 66 1 225 days 0.70 M-v 4 Williams 35078 1998 SV26

1998 SU40 15.4 0.15 19990810 17.31160 197.18420 237.88261 1.32170 0.0906283 2.4338636 36 2 1994–1998 0.78 M-v 7 Williams 33024 1998 SU40

1998 SY40 17.7 0.15 19980904 15.55918 134.71093 194.77621 2.93513 0.1921725 2.4475964 10 1 10 days 0.50 Williams 1998 SY40

1998 SS49 15.9 0.15 19990810 82.06354 102.24211 41.72963 10.76071 0.6393584 1.9240277 102 2 1998–1999 0.44 M-v 3 Williams 35078 1998 SS49

1998 SW51 17.0 0.15 19980924 309.87797 230.35965 199.83392 2.92189 0.1948453 2.3591111 10 1 13 days 0.49 Williams 1998 SW51

1998 SZ51 15.4 0.15 19980924 63.75845 4.65173 283.74005 0.95925 0.0768590 2.9466740 10 1 13 days 0.66 Williams 1998 SZ51

1998 SK54 15.4 0.15 19980924 17.52037 345.73353 346.89050 10.21546 0.2238164 3.1519793 41 1 36 days 0.71 Williams 1998 SK54

1998 SL54 14.7 0.15 19990810 112.73391 90.64130 228.03519 1.77794 0.1784218 2.4246371 53 2 1997–1998 0.77 M-v 4 Williams 33567 1998 SL54

1998 SN54 14.2 0.15 19990810 249.92605 216.58495 340.99118 6.74279 0.0513530 2.3288345 61 2 1991–1998 0.70 M-v 5 Williams 33567 1998 SN54

1998 SO54 15.8 0.15 19980904 73.63851 77.17223 189.52941 11.26471 0.1265456 2.3436029 22 1 11 days 0.66 Williams 1998 SO54

1998 SE56 15.2 0.15 19980904 40.75402 317.64860 349.51985 16.06191 0.0845255 2.5642843 32 1 13 days 0.80 Williams 1998 SE56

1998 SG56 13.1 0.15 19980924 352.11777 21.61748 347.13184 12.23970 0.0207819 3.1791951 51 1 38 days 0.54 Williams 1998 SG56

1998 ST62 14.8 0.15 19980924 150.16432 21.60891 183.97931 12.15089 0.0845915 2.6862117 20 1 12 days 0.61 Williams 1998 ST62

1998 ST63 13.9 0.15 19990810 38.81445 200.95770 211.98128 3.17333 0.2063196 2.6056655 63 1 95 days 0.55 M-v 4 Williams 34023 1998 ST63

1998 SU78 17.9 0.15 19980904 358.01782 7.39096 345.74608 4.50006 0.1868666 2.1256077 13 1 9 days 0.93 Williams 1998 SU78

1998 SV78 16.6 0.15 19980904 26.37371 95.93259 221.67838 2.84253 0.1494346 2.5233347 17 1 11 days 0.74 Williams 1998 SV78

1998 SX79 17.4 0.15 19980904 329.60063 203.35326 188.78422 5.99168 0.1343841 2.3155443 16 1 8 days 1.18 Williams 1998 SX79

1998 SY79 15.7 0.15 19980924 17.29622 353.56510 346.33640 5.02072 0.0684444 2.7328509 17 1 13 days 0.52 Williams 1998 SY79

1998 SZ79 16.0 0.15 19980904 261.55905 150.78146 317.43257 2.27633 0.1348565 2.3914212 17 1 9 days 0.74 Williams 1998 SZ79

1998 SA80 16.1 0.15 19980904 267.43312 251.50716 203.15911 3.51216 0.0651586 2.3610712 17 1 9 days 0.95 E Williams 1998 SA80

1998 SG89 17.2 0.15 19980904 13.85747 42.67601 289.18790 1.78903 0.1789123 2.2482694 11 1 9 days 0.88 Williams 1998 SG89

1998 SH89 14.6 0.15 19980904 137.86238 235.89209 330.38882 5.08552 0.1920980 2.4577106 13 1 9 days 0.81 Williams 1998 SH89

1998 SO89 17.5 0.15 19980904 12.48151 346.01788 342.33495 4.63464 0.2948824 2.5563946 17 1 9 days 1.05 Williams 1998 SO89

1998 SD163 14.3 0.15 19980924 47.00977 284.14398 30.31650 27.19473 0.1576360 3.0388840 12 1 5 days 0.88 E Williams 1998 SD163

1998 SM165 6.5 0.15 19980904 359.95194 186.78332 183.40855 14.04493 0.1349044 39.7012306 6 1 8 days 0.11 E Marsden 1998 SM165

1998 SN165 6.2 0.15 19980904 65.04288 79.80593 192.44211 4.52817 0.1322184 39.7143466 8 1 13 days 0.69 E Marsden 1998 SN165

1998 TC 14.2 0.15 19990810 61.16874 198.47045 284.11651 11.87878 0.1233989 2.4024569 47 1 217 days 0.74 M-v 3 Williams 35078 1998 TC
1998 TL32 13.8 0.15 19990810 281.13911 167.21510 17.42459 7.41966 0.1575634 2.6783912 49 3 1976–1998 0.58 M-v 5 Williams 35078 1998 TL32

1998 UZ5 15.6 0.15 19980924 38.44028 130.98618 204.00867 23.08827 0.1689683 3.0771167 9 1 37 days Williams 1998 UZ5
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1998 UQ32 14.0 0.15 19990810 97.87042 343.06224 85.42666 5.63336 0.1066678 2.2996397 60 3 1993–1999 0.58 M-v 3 Williams 35078 1998 UQ32

1998 VV32 12.5 0.15 19990810 316.05482 124.62811 95.43339 19.79264 0.0446066 3.1544872 41 2 1997–1999 0.72 M-v 3 Williams 35078 1998 VV32

1998 WM 16.6 0.15 19990810 59.89015 172.42392 45.71450 22.51781 0.3154527 1.2246199 113 1 228 days 0.53 M-v 3 Williams 35079 1998 WM
1998 WB6 13.7 0.15 19990810 3.96049 251.45579 243.86256 5.93886 0.0881577 2.2702036 32 1 157 days 0.71 M-v 4 Williams 35079 1998 WB6

1998 WZ6 17.3 0.15 19990810 84.77587 110.57521 68.85930 24.74826 0.4082928 1.4521500 231 1 224 days 0.50 M-v 3 Williams 35079 1998 WZ6

1998 WM7 13.4 0.15 19990810 32.09767 66.18205 94.65386 9.08173 0.2185629 2.5682182 63 1 247 days 0.65 M-v 3 Williams 35079 1998 WM7

1998 WX9 11.4 0.15 19990810 14.98753 336.13577 89.54242 4.91837 0.0666477 5.1413722 46 3 1996–1998 0.71 M-v 3 Williams 33579 1998 WX9

1998 WS16 13.8 0.15 19990810 166.37308 242.89702 59.36951 2.82039 0.0493336 2.8567239 38 2 1996–1998 0.76 M-v 4 Williams 34933 1998 WS16

1998 WP19 13.2 0.15 19990810 341.10566 301.13529 256.69848 13.56442 0.0443109 2.6128578 28 2 1988–1999 0.82 M-v 5 Williams 35079 1998 WP19

1998 WT19 12.6 0.15 19990810 74.00508 185.06009 290.92964 13.29871 0.1125971 2.5765740 41 2 1992–1999 0.64 M-v 4 Williams 35079 1998 WT19

1998 WV19 12.9 0.15 19990810 77.16651 201.68117 271.10551 13.45074 0.1316615 2.6019178 35 1 170 days 0.69 M-v 4 Williams 35079 1998 WV19

1998 WT23 12.4 0.15 19990810 77.17759 33.56072 62.72888 11.65121 0.1153099 2.9180082 55 4 1990–1999 0.74 M-v 1 Williams 35079 1998 WT23

1998 WU23 12.9 0.15 19990810 38.67779 129.59263 18.94764 9.42543 0.0752979 2.7791042 62 4 1953–1999 0.62 M-v 2 Williams 35079 1998 WU23

1998 WW23 12.6 0.15 19990810 8.83183 105.22926 91.62439 15.22160 0.2583136 2.9140354 53 1 195 days 0.63 M-v 3 Williams 35079 1998 WW23

1998 WC24 12.9 0.15 19990810 340.87234 235.02696 350.40935 13.11292 0.1210484 2.6057814 77 2 1995–1999 0.69 M-v 4 Williams 35079 1998 WC24

1998 WE24 13.0 0.15 19990810 80.57590 169.73293 282.33442 12.37411 0.1682240 3.0532419 35 3 1976–1999 0.81 M-v 2 Williams 35079 1998 WE24

1998 WG24 6.6 0.15 19981213 11.34451 336.15331 87.80513 2.32372 0.0243194 42.6150564 7 1 66 days 0.05 E Marsden 1998 WG24

1998 WH24 4.6 0.15 19981213 0.06406 6.78201 49.96335 12.01842 0.0684568 45.5787030 41 1 65 days 0.41 E Marsden 1998 WH24

1998 WV24 7.3 0.15 19981213 291.18045 306.28484 182.59125 1.48527 0.1428888 39.6486077 6 1 66 days 0.53 E Marsden 1998 WV24

1998 WW24 7.8 0.15 19981213 0.09885 175.19099 233.98375 13.87449 0.2112624 39.6417878 11 1 66 days 0.36 E Marsden 1998 WW24

1998 WX24 6.5 0.15 19981213 0.06550 352.96843 60.76127 0.92476 0.0000000 44.9100773 9 1 66 days 0.56 E Marsden 1998 WX24

1998 WY24 6.8 0.15 19981213 0.07239 333.32488 102.21657 1.93822 0.0000000 42.0131050 12 1 66 days 0.29 E Marsden 1998 WY24

1998 WZ24 8.1 0.15 19981213 0.09827 355.96543 80.30276 4.51171 0.1797340 39.4846396 6 1 65 days 0.21 E Marsden 1998 WZ24

1998 WU31 8.2 0.15 19981213 0.09912 172.41450 237.19992 6.53371 0.1758464 39.5800256 7 1 66 days 0.16 E Marsden 1998 WU31

1998 WV31 7.6 0.15 19981213 325.55742 34.68309 58.89091 5.61985 0.2325407 39.5256919 10 1 65 days 0.14 E Marsden 1998 WV31

1998 XF 12.9 0.15 19990810 317.41077 222.26322 23.98965 11.45537 0.1302536 2.7819344 42 2 1992–1999 0.62 M-v 4 Williams 35079 1998 XF
1998 XV 14.3 0.15 19981123 215.97007 59.34817 146.92899 0.77922 0.1392186 2.9644971 12 1 19 days 0.35 Williams 1998 XV
1998 YN 14.2 0.15 19990810 10.12682 213.17749 8.78952 7.71353 0.1608835 2.8027940 41 1 174 days 0.67 M-v 4 Williams 35079 1998 YN
1998 YN1 17.7 0.15 19990810 51.28932 147.36155 61.90314 6.29723 0.4648062 1.5561621 110 2 1998–1999 0.59 M-v 4 Williams 34599 1998 YN1

1998 YD5 13.1 0.15 19990810 65.53853 328.18219 123.28670 19.12550 0.1275593 3.2167018 36 1 173 days 0.57 M-v 4 Williams 35079 1998 YD5

1998 YE5 13.3 0.15 19990810 289.04329 154.21058 105.31017 2.75876 0.1929661 3.1623155 40 4 1983–1999 0.69 M-v 2 Williams 34935 1998 YE5

1998 YJ5 13.5 0.15 19990810 359.75111 169.22040 53.18642 15.55862 0.0616921 2.5869042 47 3 1991–1999 0.59 M-v 3 Williams 35079 1998 YJ5

1998 YO8 14.1 0.15 19990810 353.23545 46.28397 143.73176 5.05122 0.0618929 2.2695609 37 5 1979–1999 0.66 M-v 2 Williams 35079 1998 YO8

1998 YP11 16.3 0.15 19990810 49.88624 74.24517 145.05812 15.03535 0.3890164 1.7203952 293 2 1990–1999 0.54 M-v 1 Williams 34935 1998 YP11

1998 YL27 13.4 0.15 19990810 196.71083 119.65884 202.54784 2.31097 0.0740453 2.7596483 36 4 1983–1999 0.81 M-v 2 Williams 35080 1998 YL27

1998 YR27 13.9 0.15 19990810 51.27056 339.77372 126.02684 10.02498 0.2487175 2.7210113 39 2 1990–1999 0.62 M-v 3 Williams 35080 1998 YR27

1998 YX29 13.8 0.15 19990810 333.37061 228.58003 8.63082 10.72739 0.2207760 2.3903876 43 3 1989–1999 0.74 M-v 3 Williams 35080 1998 YX29

1998 YF30 13.2 0.15 19990810 4.11789 137.00895 31.25295 14.63746 0.1017688 2.5928895 57 3 1992–1999 0.80 M-v 3 Williams 34936 1998 YF30

1999 AR 12.8 0.15 19990810 281.66273 313.25879 305.93725 16.49954 0.1811060 2.5337871 29 1 107 days 0.55 M-v 4 Williams 35080 1999 AR
1999 AW 15.2 0.15 19990810 56.86907 32.02329 83.54749 6.14457 0.1573207 2.3585568 44 1 142 days 0.63 M-v 3 Williams 35080 1999 AW
1999 AQ2 14.6 0.15 19990810 21.69548 163.36056 18.64863 5.76020 0.0889213 2.2678121 51 3 1982–1999 0.74 M-v 2 Williams 35080 1999 AQ2

1999 AK3 13.7 0.15 19990810 32.66447 175.99096 243.71475 13.50642 0.1640886 2.7517772 21 2 1991–1999 0.75 M-v 4 Williams 35080 1999 AK3

1999 AO4 13.9 0.15 19990810 323.43207 122.52960 117.01128 11.97984 0.2300038 2.6726347 48 3 1982–1999 0.65 M-v 3 Williams 35080 1999 AO4

1999 AV4 14.7 0.15 19990810 46.00854 62.98168 78.18108 3.07382 0.1507827 2.3610702 45 1 139 days 0.77 M-v 4 Williams 35080 1999 AV4

1999 AH5 13.8 0.15 19990810 22.04057 191.52483 333.40884 12.99968 0.1069166 2.3530837 59 3 1981–1999 0.71 M-v 3 Williams 35080 1999 AH5

1999 AJ5 13.2 0.15 19990810 97.53068 345.80864 67.88910 10.07114 0.2124890 2.6144822 63 5 1968–1999 0.71 M-v 2 Williams 35080 1999 AJ5

1999 AL5 13.8 0.15 19990810 45.58986 160.08903 327.93709 21.92229 0.0322055 2.5839931 33 1 119 days 0.64 M-v 3 Williams 35080 1999 AL5

1999 AP5 14.6 0.15 19990810 335.59844 203.13801 26.50390 4.85497 0.1152068 2.2284971 51 4 1986–1999 0.60 M-v 2 Williams 35080 1999 AP5

1999 AY7 14.7 0.15 19990810 84.02217 1.96375 91.28814 10.08786 0.1223629 2.2630549 38 1 132 days 0.65 M-v 4 Williams 35080 1999 AY7

1999 AA8 14.9 0.15 19990810 31.23396 110.74186 52.03985 6.73271 0.2014105 2.3347279 44 1 115 days 0.69 M-v 4 Williams 35080 1999 AA8

1999 AH18 13.8 0.15 19990810 23.64438 34.65602 127.93254 13.93625 0.1839559 2.6573644 58 1 197 days 0.69 M-v 3 Williams 35080 1999 AH18

1999 AZ22 14.1 0.15 19990810 61.71530 87.23194 47.94277 7.28254 0.0406729 2.3094312 70 4 1994–1999 0.67 M-v 1 Williams 35080 1999 AZ22

1999 AR23 13.4 0.15 19990810 99.23800 310.58622 131.81411 13.73346 0.1437953 2.5506243 54 1 165 days 0.74 M-v 4 Williams 35080 1999 AR23
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1999 AR34 14.3 0.15 19990810 16.16515 24.16359 169.17286 2.20710 0.1599974 2.3024328 65 4 1978–1999 0.73 M-v 2 Williams 35080 1999 AR34

1999 BZ 13.3 0.15 19990810 49.28039 85.92704 73.25442 22.92013 0.0409285 2.6336269 34 4 1980–1999 0.60 M-v 1 Williams 35081 1999 BZ
1999 BX2 13.1 0.15 19990810 51.04287 2.48750 120.09223 10.71751 0.1278788 3.1773020 43 3 1988–1999 0.72 M-v 3 Williams 35081 1999 BX2

1999 BZ2 14.1 0.15 19990810 30.04028 158.47737 5.93124 5.63469 0.0609018 2.4802349 43 3 1995–1999 0.73 M-v 3 Williams 35081 1999 BZ2

1999 BA3 14.9 0.15 19990810 48.58357 27.04806 111.58106 7.72848 0.2220546 2.5667008 36 1 159 days 0.57 M-v 3 Williams 35081 1999 BA3

1999 BF3 13.9 0.15 19990810 4.59623 77.95920 113.66074 8.80873 0.1958563 2.4601141 58 1 199 days 0.73 M-v 4 Williams 35081 1999 BF3

1999 BR3 13.5 0.15 19990810 89.02378 127.62501 309.60246 11.70318 0.1985467 2.4250847 46 2 1975–1999 0.55 M-v 3 Williams 35081 1999 BR3

1999 BE5 13.8 0.15 19990810 343.40970 78.10744 115.16420 12.75761 0.0775616 2.5850738 45 1 172 days 0.63 M-v 4 Williams 35081 1999 BE5

1999 BO5 13.3 0.15 19990810 7.34720 202.03630 327.65491 7.72035 0.0099681 2.4129622 42 2 1986–1999 0.79 M-v 4 Williams 35081 1999 BO5

1999 BT6 14.9 0.15 19990810 305.87028 221.43796 73.95411 4.69137 0.0491071 2.2575232 41 2 1997–1999 0.74 M-v 4 Williams 35081 1999 BT6

1999 BU6 14.9 0.15 19990810 61.03506 134.69576 10.57537 16.28843 0.2797596 2.6630520 29 1 115 days 0.67 M-v 4 Williams 35081 1999 BU6

1999 BJ8 18.0 0.15 19990810 50.27360 221.29126 339.99706 9.03436 0.5499543 1.8992491 243 2 1999–1999 0.44 M-v 4 Williams 35081 1999 BJ8

1999 BY9 17.5 0.15 19990810 42.18471 286.89726 254.83881 0.94218 0.3024838 1.8301260 51 1 161 days 0.61 M-v 4 Williams 35081 1999 BY9

1999 BC11 13.8 0.15 19990810 312.89709 291.83467 325.56692 7.56381 0.0960739 2.3140438 51 3 1985–1999 0.83 M-v 2 Williams 35081 1999 BC11

1999 BM12 13.7 0.15 19990810 52.91928 141.10884 328.10078 16.63520 0.1419565 2.7307075 38 1 142 days 0.65 M-v 3 Williams 35081 1999 BM12

1999 BA14 15.0 0.15 19990810 47.19975 133.65125 52.39643 4.73121 0.1123114 2.2838853 73 3 1992–1999 0.73 M-v 3 Williams 35081 1999 BA14

1999 BB14 14.4 0.15 19990810 11.31403 218.11458 12.04911 16.02349 0.2434189 2.6584135 47 1 138 days 0.56 M-v 3 Williams 35081 1999 BB14

1999 BH14 14.9 0.15 19990810 78.32438 99.31784 50.98041 4.75332 0.1037719 2.2339661 50 1 136 days 0.61 M-v 4 Williams 35081 1999 BH14

1999 BP15 13.9 0.15 19990810 49.38280 15.32715 107.77146 12.82191 0.1342509 2.6600959 58 1 193 days 0.71 M-v 3 Williams 35081 1999 BP15

1999 BM25 14.4 0.15 19990810 55.41584 315.53808 162.30577 8.28579 0.1414150 2.4389684 39 2 1997–1999 0.69 M-v 3 Williams 35081 1999 BM25

1999 BP25 13.5 0.15 19990810 228.73285 134.68578 165.25340 3.65574 0.0813227 2.6663868 26 5 1982–1999 0.69 M-v 1 Williams 35081 1999 BP25

1999 BT25 15.0 0.15 19990810 93.77889 195.03953 231.31987 3.63393 0.2069946 2.3428817 31 1 135 days 0.82 M-v 4 Williams 35081 1999 BT25

1999 BY25 12.7 0.15 19990810 179.39476 7.65033 333.03266 15.90910 0.0606249 3.1419735 36 4 1977–1999 0.68 M-v 2 Williams 35082 1999 BY25

1999 BL29 16.7 0.15 19990102 30.89987 134.18001 317.30860 3.54916 0.0944497 2.3879969 12 1 38 days 0.30 Williams 1999 BL29

1999 BN33 16.5 0.15 19990810 10.85267 119.42451 116.03225 39.99533 0.2188760 1.8254920 16 1 186 days 0.64 M-v 4 Williams 34601 1999 BN33

1999 CW 12.5 0.15 19990810 42.14509 11.04272 121.08572 7.92259 0.1050460 3.1598364 60 4 1982–1999 0.66 M-v 2 Williams 35082 1999 CW
1999 CZ2 13.6 0.15 19990810 38.06175 309.03419 186.89568 0.80735 0.1737417 3.1534665 76 3 1982–1999 0.70 M-v 2 Williams 35082 1999 CZ2

1999 CA3 13.8 0.15 19990810 112.44405 335.67131 103.29279 7.15941 0.0718727 2.4287561 70 3 1982–1999 0.66 M-v 1 Williams 35082 1999 CA3

1999 CU3 16.7 0.15 19990810 356.40658 305.46389 339.28217 11.39967 0.5240879 1.5765682 66 1 152 days 0.56 M-v 4 Williams 35082 1999 CU3

1999 CV3 15.0 0.15 19990810 51.44389 96.16605 141.44758 22.85575 0.3938831 1.4595209 582 2 1992–1999 0.45 M-v 1 Williams 35082 1999 CV3

1999 CR4 13.6 0.15 19990810 332.84843 279.75080 295.21432 8.89681 0.0488276 2.5959693 32 1 172 days 0.61 M-v 5 Williams 35082 1999 CR4

1999 CC5 12.6 0.15 19990810 252.22951 180.30790 108.99679 15.98260 0.1736692 2.5802066 44 1 171 days 0.58 M-v 4 Williams 35082 1999 CC5

1999 CH5 13.5 0.15 19990810 78.54151 99.91751 331.69964 8.24816 0.2027607 2.7968964 44 1 218 days 0.53 M-v 4 Williams 35082 1999 CH5

1999 CU5 13.7 0.15 19990810 43.10887 16.79681 143.67267 15.63183 0.1369090 2.5524510 27 1 147 days 0.53 M-v 3 Williams 35082 1999 CU5

1999 CZ5 14.2 0.15 19990810 98.00873 95.44134 328.76121 19.08778 0.1279244 2.4379480 30 1 106 days 0.57 M-v 4 Williams 35082 1999 CZ5

1999 CN8 13.1 0.15 19990810 89.29463 6.94627 99.90896 15.22949 0.1083250 2.5911813 53 3 1982–1999 0.76 M-v 2 Williams 35082 1999 CN8

1999 CO8 15.1 0.15 19990810 2.88322 117.44902 95.57366 3.67174 0.0796071 2.1890443 42 3 1978–1999 0.59 M-v 4 Williams 35082 1999 CO8

1999 CW8 18.5 0.15 19990810 31.65528 261.90133 317.37020 33.66729 0.5989020 2.2359568 70 1 133 days 0.65 M-v 4 Williams 34320 1999 CW8

1999 CZ8 15.0 0.15 19990810 7.93467 89.32197 98.30188 6.27736 0.1204313 2.2144166 49 1 86 days 0.65 M-v 5 Williams 35082 1999 CZ8

1999 CF9 17.9 0.15 19990810 39.89418 89.49432 157.65328 5.54543 0.5986217 1.7731968 218 1 154 days 0.50 M-v 4 Williams 34320 1999 CF9

1999 CE14 14.8 0.15 19990810 90.00920 257.25873 211.09280 5.07775 0.0767242 2.2213072 39 3 1989–1999 0.69 M-v 2 Williams 35082 1999 CE14

1999 CG17 12.6 0.15 19990810 322.36241 87.12729 116.04546 11.46743 0.0487754 3.0169373 55 3 1995–1999 0.66 M-v 3 Williams 35082 1999 CG17

1999 CS18 12.6 0.15 19990810 259.63391 160.42941 101.04885 10.95808 0.0425895 2.9967010 52 4 1979–1999 0.67 M-v 1 Williams 35083 1999 CS18

1999 CC19 15.0 0.15 19990810 49.93918 14.70848 114.39083 13.22349 0.1246211 2.3990000 32 1 101 days 0.56 M-v 4 Williams 35083 1999 CC19

1999 CO24 13.5 0.15 19990810 332.89494 131.08826 82.28910 7.25632 0.1081690 2.7136923 45 3 1995–1999 0.85 M-v 3 Williams 35083 1999 CO24

1999 CT29 12.8 0.15 19990810 241.11172 343.12692 326.05048 12.89886 0.1837276 2.6608836 41 1 194 days 0.57 M-v 4 Williams 35083 1999 CT29

1999 CT30 12.4 0.15 19990810 254.45234 299.52279 339.64602 9.09488 0.0030763 3.1530353 38 5 1979–1999 0.72 M-v 1 Williams 35083 1999 CT30

1999 CR35 13.4 0.15 19990810 15.13198 96.27040 65.28870 10.55631 0.0469282 2.9795039 46 2 1997–1999 0.63 M-v 3 Williams 35083 1999 CR35

1999 CP39 13.8 0.15 19990810 80.35397 63.55432 27.71353 4.23409 0.1724507 2.6505713 35 1 175 days 0.65 M-v 4 Williams 35083 1999 CP39

1999 CE47 14.3 0.15 19990810 338.22452 220.01414 18.61535 3.06386 0.1689743 2.4201450 58 3 1989–1999 0.65 M-v 3 Williams 35083 1999 CE47

1999 CV48 14.1 0.15 19990810 324.83822 248.65737 6.85614 5.35871 0.1365363 2.2039028 72 3 1996–1999 0.72 M-v 2 Williams 35083 1999 CV48

1999 CJ50 15.1 0.15 19990810 80.53926 107.33124 348.97057 6.14831 0.3194835 2.2496404 42 2 1994–1999 0.71 M-v 4 Williams 35083 1999 CJ50

1999 CQ51 13.5 0.15 19990810 359.23425 215.37644 349.71903 13.50439 0.1280230 2.6907866 48 3 1977–1999 0.74 M-v 2 Williams 34939 1999 CQ51
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1999 CT54 13.8 0.15 19990810 4.14054 208.38505 354.34891 6.08193 0.0707239 2.4725886 50 3 1993–1999 0.71 M-v 3 Williams 35083 1999 CT54

1999 CD63 13.3 0.15 19990810 212.49996 143.46601 177.49629 9.24352 0.1549212 2.7969754 26 3 1987–1999 0.59 M-v 3 Williams 35083 1999 CD63

1999 CX65 14.2 0.15 19990810 298.80808 331.52532 281.39481 1.19940 0.0847639 2.6086950 38 5 1991–1999 0.73 M-v 1 Williams 34940 1999 CX65

1999 CB67 12.7 0.15 19990810 192.18931 85.20897 258.22542 11.31520 0.2256375 2.5921150 37 6 1955–1999 0.81 M-v 2 Williams 35083 1999 CB67

1999 CE67 12.9 0.15 19990810 91.90527 165.43758 275.83664 12.69195 0.1389570 2.5920887 28 3 1981–1999 0.85 M-v 3 Williams 35083 1999 CE67

1999 CJ67 12.7 0.15 19990810 194.92680 73.84803 278.05381 12.42480 0.0367322 2.5424945 36 4 1957–1999 0.84 M-v 3 Williams 35083 1999 CJ67

1999 CW67 13.6 0.15 19990810 18.13634 254.57861 276.41809 6.35355 0.1626110 2.7948991 41 4 1976–1999 0.74 M-v 2 Williams 35083 1999 CW67

1999 CL69 13.8 0.15 19990810 275.77505 9.38093 277.58117 6.52889 0.1376920 2.3846606 33 5 1988–1999 0.63 M-v 2 Williams 35083 1999 CL69

1999 CW69 14.2 0.15 19990810 136.86004 157.11662 237.36991 11.74799 0.1526228 2.6826648 24 2 1997–1999 0.70 M-v 4 Williams 35083 1999 CW69

1999 CZ74 12.8 0.15 19990810 42.37584 292.21726 207.21988 10.48521 0.0645125 3.0178675 27 2 1991–1999 0.74 M-v 3 Williams 35083 1999 CZ74

1999 CM79 14.7 0.15 19990211 325.61902 285.74451 287.15954 2.96616 0.2969816 3.4382207 12 1 6 days Williams 1999 CM79

1999 CB81 14.2 0.15 19990810 59.35763 295.47987 201.50337 4.78346 0.1401445 2.3888420 43 4 1977–1999 0.77 M-v 2 Williams 35083 1999 CB81

1999 CO84 14.2 0.15 19990810 26.64475 138.28228 15.15472 5.96318 0.1849924 2.5455668 32 3 1993–1999 0.60 M-v 3 Williams 35084 1999 CO84

1999 CB90 15.0 0.15 19990810 8.85832 120.27023 67.80387 8.43159 0.1146981 2.2934247 37 2 1996–1999 0.70 M-v 4 Williams 35084 1999 CB90

1999 CO116 14.7 0.15 19990810 351.99193 350.25026 231.88983 6.13266 0.1325479 2.3856616 35 2 1997–1999 0.76 M-v 4 Williams 35084 1999 CO116

1999 DP1 13.1 0.15 19990810 338.65187 172.62800 58.28578 14.62442 0.1285893 2.5797943 70 2 1997–1999 0.69 M-v 3 Williams 35084 1999 DP1

1999 DB2 19.1 0.15 19990810 17.60399 251.58526 328.26575 11.61555 0.6207858 2.9991117 116 1 128 days 0.61 M-v 3 Williams 34607 1999 DB2

1999 DF2 13.8 0.15 19990810 129.09839 207.61030 214.91464 4.51931 0.1380060 2.7551781 62 4 1992–1999 0.63 M-v 3 Williams 35084 1999 DF2

1999 DK2 13.0 0.15 19990810 64.48019 87.89593 43.94150 15.67926 0.0757415 2.5782107 47 3 1993–1999 0.73 M-v 2 Williams 35084 1999 DK2

1999 DS2 13.8 0.15 19990810 30.78644 182.01227 344.11848 9.33183 0.1544843 2.7678216 82 1 189 days 0.62 M-v 3 Williams 35084 1999 DS2

1999 DH3 14.1 0.15 19990810 42.57024 56.27905 161.37562 4.64762 0.1079591 2.4056978 44 1 114 days 0.67 M-v 4 Williams 35084 1999 DH3

1999 DK3 17.3 0.15 19990810 14.91322 102.93100 149.97168 43.10450 0.4437319 2.1154009 84 1 156 days 0.64 M-v 4 Williams 34607 1999 DK3

1999 DR3 12.3 0.15 19990810 341.62117 150.03848 76.34600 12.18181 0.0561884 3.0061566 58 2 1998–1999 0.69 M-v 3 Williams 35084 1999 DR3

1999 DS3 13.6 0.15 19990810 19.53768 123.72294 70.72790 11.20515 0.1572458 2.6586390 65 3 1982–1999 0.79 M-v 3 Williams 35084 1999 DS3

1999 DV3 12.9 0.15 19990810 300.48998 211.59960 54.51304 15.03300 0.1495728 2.5818355 58 2 1997–1999 0.80 M-v 3 Williams 35084 1999 DV3

1999 DH4 13.4 0.15 19990810 318.21158 164.73781 132.43921 10.34424 0.1245128 2.7551119 83 3 1990–1999 0.66 M-v 3 Williams 35084 1999 DH4

1999 DJ4 18.2 0.15 19990810 46.43407 197.33777 20.13487 9.17935 0.4839273 1.8506970 104 1 119 days 0.64 M-v 4 Williams 34608 1999 DJ4

1999 DN6 13.8 0.15 19990810 57.43882 26.26171 144.37485 9.86250 0.1976977 2.5962599 56 1 131 days 0.76 M-v 4 Williams 35084 1999 DN6

1999 DT6 13.5 0.15 19990810 78.48616 95.08134 76.29795 25.72380 0.0512595 2.5898026 55 3 1980–1999 0.69 M-v 2 Williams 34942 1999 DT6

1999 DV6 13.1 0.15 19990810 156.56428 36.62253 68.74824 16.21223 0.0391214 2.5803232 38 1 135 days 0.73 M-v 4 Williams 35085 1999 DV6

1999 DY6 13.7 0.15 19990810 2.73610 196.13516 60.51737 14.27366 0.1395689 2.5482867 51 1 112 days 0.66 M-v 4 Williams 35085 1999 DY6

1999 DZ6 13.3 0.15 19990810 79.52789 89.78311 69.07939 13.25578 0.1164027 2.6102144 67 3 1980–1999 0.62 M-v 2 Williams 34943 1999 DZ6

1999 DB7 19.9 0.15 19990810 103.66075 29.73724 157.69800 10.83848 0.1952950 1.2064712 71 1 140 days 0.69 M-v 4 Williams 35085 1999 DB7

1999 DG8 8.1 0.15 19990211 33.55125 72.74711 322.95888 39.99668 0.5984718 82.2151900 4 1 1 days 0.07 E Marsden 1999 DG8

1999 DH8 8.6 0.15 19990211 0.00000 42.18755 97.63051 3.84046 0.0000000 42.5732673 4 1 1 days 0.03 E Marsden 1999 DH8

1999 EA 14.5 0.15 19990810 312.15109 285.85888 352.84294 11.85102 0.2592405 2.5484815 32 4 1991–1999 0.66 M-v 3 Williams 35085 1999 EA
1999 EJ2 13.4 0.15 19990810 346.85035 55.24776 192.36889 14.85018 0.0820915 2.5852971 50 1 93 days 0.62 M-v 4 Williams 35085 1999 EJ2

1999 EK3 13.7 0.15 19990810 58.55756 335.57275 173.18244 12.37133 0.1889958 2.5788708 100 2 1991–1999 0.73 M-v 3 Williams 35085 1999 EK3

1999 EM3 15.2 0.15 19990810 55.95040 140.99388 13.55739 15.17520 0.2434784 2.5669076 67 1 65 days 0.48 M-v 4 Williams 35085 1999 EM3

1999 EP3 15.3 0.15 19990810 1.52220 251.71766 353.81952 7.73929 0.1077013 2.2017406 55 1 126 days 0.62 M-v 4 Williams 35085 1999 EP3

1999 EP4 14.4 0.15 19990810 339.18534 105.89599 179.96635 16.30255 0.2075203 2.5461038 27 1 81 days 0.63 M-v 4 Williams 35085 1999 EP4

1999 EQ4 12.4 0.15 19990810 114.49711 262.32472 190.96135 9.67452 0.0650324 3.0159781 54 3 1993–1999 0.74 M-v 4 Williams 35085 1999 EQ4

1999 EH5 12.5 0.15 19990810 85.31607 136.35902 356.37308 9.69915 0.0305143 3.0100777 66 5 1975–1999 0.73 M-v 1 Williams 35085 1999 EH5

1999 EJ5 14.6 0.15 19990810 315.50573 312.41835 327.62246 5.33620 0.0665150 2.4324850 51 4 1993–1999 0.74 M-v 2 Williams 34943 1999 EJ5

1999 EC8 13.8 0.15 19990810 341.24869 106.86369 169.17569 12.02757 0.1466005 2.6108982 64 3 1995–1999 0.71 M-v 2 Williams 34944 1999 EC8

1999 EE11 14.0 0.15 19990810 310.73223 262.87964 13.51734 8.68262 0.0519019 3.1977367 33 2 1996–1999 0.62 M-v 4 Williams 34944 1999 EE11

1999 EF12 13.4 0.15 19990323 200.67032 210.09618 135.37219 8.26062 0.0866571 2.6494570 26 1 32 days 0.81 Williams 1999 EF12

1999 FF 14.7 0.15 19990810 185.33163 343.72028 39.94065 2.31401 0.1041254 2.9385986 31 3 1991–1999 0.68 M-v 4 Williams 35085 1999 FF
1999 FK 14.0 0.15 19990810 231.54151 291.38858 58.84760 6.99974 0.1594015 2.3825921 35 3 1993–1999 0.74 M-v 3 Williams 35085 1999 FK
1999 FN 14.2 0.15 19990810 18.62725 12.73824 198.62319 13.34031 0.1190536 2.6786874 49 1 83 days 0.65 M-v 4 Williams 35085 1999 FN
1999 FP 13.9 0.15 19990412 205.30128 356.73276 2.22555 5.11313 0.0709958 2.7559637 34 1 57 days 1.03 Williams 1999 FP
1999 FZ2 15.3 0.15 19990810 39.93298 0.09308 192.91821 6.70062 0.0722619 2.3061965 45 1 60 days 0.66 M-v 5 Williams 1999 FZ2

1999 FG3 16.2 0.15 19990810 20.31515 36.06053 183.36639 2.82092 0.1671387 2.3811191 40 2 1995–1999 0.66 M-v 4 Williams 35086 1999 FG3
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1999 FQ3 13.0 0.15 19990810 84.96777 250.32599 148.73806 13.26954 0.1753710 2.5813964 43 3 1981–1999 0.57 M-v 3 Williams 34944 1999 FQ3

1999 FW4 14.9 0.15 19990810 24.28070 197.49065 16.60340 3.32052 0.0891840 2.2394379 51 3 1992–1999 0.66 M-v 3 Williams 35086 1999 FW4

1999 FV6 14.1 0.15 19990303 239.89385 131.76812 137.64818 14.13481 0.1651564 2.6071560 9 1 4 days Williams 1999 FV6

1999 FS7 15.1 0.15 19990810 320.82453 167.28399 114.17067 1.45818 0.1875363 2.1509589 29 3 1996–1999 0.60 M-v 4 Williams 34945 1999 FS7

1999 FW8 15.3 0.15 19990810 40.11692 51.80472 119.08850 3.44190 0.1202721 2.4146318 28 1 113 days 0.57 M-v 4 Williams 34610 1999 FW8

1999 FA9 14.1 0.15 19990810 346.89163 168.62105 59.56683 2.30455 0.1567328 3.0912706 40 4 1977–1999 0.57 M-v 1 Williams 35086 1999 FA9

1999 FB9 13.3 0.15 19990810 76.73122 70.48533 51.81444 2.85671 0.0589535 2.9324722 56 4 1991–1999 0.81 M-v 1 Williams 35086 1999 FB9

1999 FD9 13.0 0.15 19990810 8.73953 78.88142 116.01396 2.29862 0.1174246 3.1901113 35 3 1988–1999 0.61 M-v 3 Williams 34556 1999 FD9

1999 FK9 15.2 0.15 19990810 22.39398 157.58225 44.56561 3.48316 0.1359880 2.4103453 41 2 1997–1999 0.68 M-v 4 Williams 35086 1999 FK9

1999 FL9 14.1 0.15 19990810 183.72364 233.19936 157.04763 7.89589 0.1172877 2.3941105 29 3 1995–1999 0.63 M-v 4 Williams 34946 1999 FL9

1999 FM9 14.0 0.15 19990810 30.05248 92.60495 90.80613 2.33082 0.2333499 2.7829589 63 4 1973–1999 0.76 M-v 2 Williams 35086 1999 FM9

1999 FC10 13.3 0.15 19990810 220.95765 174.57464 180.08119 6.23807 0.1455826 2.4443985 39 4 1989–1999 0.74 M-v 2 Williams 34946 1999 FC10

1999 FD10 14.4 0.15 19990810 61.49482 325.51617 181.58771 2.45502 0.0886937 2.5295150 48 3 1989–1999 0.68 M-v 3 Williams 34947 1999 FD10

1999 FJ10 13.3 0.15 19990810 266.34953 213.17918 100.31207 2.23381 0.1700261 3.1966203 33 5 1978–1999 0.60 M-v 1 Williams 35086 1999 FJ10

1999 FM10 13.1 0.15 19990810 97.96167 268.48002 191.10565 12.04466 0.1428126 2.6483386 58 4 1982–1999 0.60 M-v 4 Williams 35086 1999 FM10

1999 FV12 14.0 0.15 19990810 79.43562 94.13364 25.13926 4.80206 0.2552021 2.8971749 36 3 1974–1999 0.68 M-v 3 Williams 34947 1999 FV12

1999 FQ14 15.2 0.15 19990810 139.94324 51.18526 27.38303 1.67796 0.1330428 2.4187823 44 4 1993–1999 0.65 M-v 1 Williams 34947 1999 FQ14

1999 FB19 14.7 0.15 19990810 298.69612 39.38439 256.92114 2.84554 0.0539133 2.1413744 25 3 1981–1999 0.61 M-v 5 Williams 35087 1999 FB19

1999 FK19 15.2 0.15 19990810 27.08759 125.51127 85.07969 2.63363 0.0557011 2.1386145 58 4 1993–1999 0.80 M-v 3 Williams 35087 1999 FK19

1999 FL19 13.5 0.15 19990810 74.56816 28.23787 104.49145 3.13242 0.1354450 3.0665208 40 2 1996–1999 0.83 M-v 4 Williams 34610 1999 FL19

1999 FO19 15.5 0.15 19990810 330.98177 344.09281 312.82518 3.66202 0.3502888 2.1096108 59 3 1978–1999 0.63 M-v 4 Williams 35087 1999 FO19

1999 FP19 20.2 0.15 19990810 22.85626 273.59426 347.35169 15.08519 0.5187477 1.9431836 47 1 103 days 0.73 M-v 5 Williams 34610 1999 FP19

1999 FE21 14.5 0.15 19990810 78.94224 125.07592 24.27989 13.87834 0.1559377 2.4079903 83 1 78 days 0.59 M-v 4 Williams 1999 FE21

1999 FN21 15.3 0.15 19990810 9.64922 296.38039 306.62060 3.31500 0.1210972 2.1687058 48 1 131 days 0.56 M-v 4 Williams 35087 1999 FN21

1999 FO21 14.7 0.15 19990810 321.10556 37.46305 247.68659 5.94327 0.0849970 2.6202570 30 1 102 days 0.67 M-v 5 Williams 35087 1999 FO21

1999 FM24 14.0 0.15 19990810 22.30066 248.70329 323.00949 4.27636 0.1210775 2.2809459 44 3 1985–1999 0.56 M-v 3 Williams 35087 1999 FM24

1999 FY24 14.6 0.15 19990323 303.44188 238.57851 20.08682 12.90550 0.1357405 2.6585952 17 1 28 days 0.96 Williams 1999 FY24

1999 FA25 15.5 0.15 19990323 55.75265 297.40517 169.52603 11.69958 0.2300035 2.5717137 27 1 29 days 0.82 Williams 1999 FA25

1999 FB25 15.2 0.15 19990323 50.43898 336.12783 154.23823 6.03472 0.0720757 2.3666431 27 1 29 days 0.66 Williams 1999 FB25

1999 FC25 13.5 0.15 19990323 47.85212 42.28457 94.22508 4.23876 0.0483111 3.0234344 19 1 28 days 0.85 Williams 1999 FC25

1999 FG25 15.0 0.15 19990323 280.09241 176.19898 105.48727 5.47557 0.1270984 2.2838289 20 1 28 days 0.97 Williams 1999 FG25

1999 FK25 14.6 0.15 19990323 125.74145 3.04926 56.49358 7.93377 0.0378230 2.7324300 21 1 28 days 1.03 Williams 1999 FK25

1999 FM25 15.9 0.15 19990323 3.97608 139.45812 42.76973 7.13592 0.1461820 2.4428979 22 1 28 days 0.69 Williams 1999 FM25

1999 FS26 15.2 0.15 19990323 310.15643 219.34632 42.12009 5.29772 0.2160910 2.6161962 25 1 28 days 0.80 Williams 1999 FS26

1999 FT26 15.0 0.15 19990323 339.81063 122.08393 94.00433 3.55373 0.1507285 2.4359818 23 1 28 days 0.67 Williams 1999 FT26

1999 FW26 16.2 0.15 19990323 355.92203 146.07030 47.37949 5.54687 0.0809270 2.2056880 23 1 28 days 0.80 Williams 1999 FW26

1999 FZ26 13.1 0.15 19990810 6.67448 74.36746 137.88753 7.19247 0.0560059 3.0175890 39 4 1992–1999 0.65 M-v 1 Williams 35087 1999 FZ26

1999 FD27 15.8 0.15 19990323 313.16471 94.67615 164.80634 12.60720 0.2213070 2.6199258 19 1 28 days 0.82 Williams 1999 FD27

1999 FF27 15.1 0.15 19990412 69.91305 345.79179 131.52982 4.87003 0.0781685 2.3005213 30 1 52 days 0.68 Williams 1999 FF27

1999 FG27 15.6 0.15 19990412 351.54038 159.47168 47.45185 5.35066 0.1007174 2.2993323 31 1 52 days 0.82 Williams 1999 FG27

1999 FJ27 15.0 0.15 19990810 187.55951 316.53950 77.61838 5.15551 0.1710102 2.3162623 36 3 1983–1999 0.93 M-v 4 Williams 34950 1999 FJ27

1999 FR27 15.2 0.15 19990323 48.35364 345.72776 146.16193 1.84731 0.1078488 2.3797214 25 1 28 days 0.95 Williams 1999 FR27

1999 FT27 14.4 0.15 19990810 131.23592 277.65164 178.39928 4.30874 0.0270194 2.3160652 53 4 1992–1999 0.68 M-v 1 Williams 35087 1999 FT27

1999 FU27 13.0 0.15 19990412 184.13986 357.78836 14.75658 27.21160 0.0568044 3.2560431 31 1 55 days 0.61 Williams 1999 FU27

1999 FS28 13.9 0.15 19990810 340.27687 74.37800 169.88045 2.09196 0.0222172 2.8567423 44 4 1982–1999 0.76 M-v 3 Williams 35088 1999 FS28

1999 FU28 14.0 0.15 19990810 313.62321 122.10162 186.06742 8.35052 0.2574013 2.2881236 61 2 1972–1999 0.66 M-v 4 Williams 35088 1999 FU28

1999 FD29 14.9 0.15 19990303 267.45905 281.15708 26.00311 11.43946 0.2430773 2.4165827 14 1 4 days 0.82 E Williams 1999 FD29

1999 FE29 16.0 0.15 19990412 5.90851 62.09072 128.25138 3.38757 0.0872308 2.3181860 34 1 52 days 1.00 Williams 1999 FE29

1999 FH29 15.6 0.15 19990323 286.89100 120.25819 157.11944 6.66044 0.1158269 2.3048051 25 1 28 days 0.83 Williams 1999 FH29

1999 FJ29 15.7 0.15 19990323 11.26110 136.94715 37.56588 7.85468 0.1806431 2.7313335 25 1 28 days 0.86 Williams 1999 FJ29

1999 FT29 15.5 0.15 19990323 317.78229 118.21209 133.99923 5.66275 0.2030056 2.3699089 22 1 28 days 0.80 Williams 1999 FT29

1999 FU29 14.5 0.15 19990810 52.10716 30.48306 135.67066 6.47644 0.1276126 2.6515197 31 1 81 days 0.72 M-v 4 Williams 1999 FU29

1999 FW29 14.6 0.15 19990810 109.85209 12.67015 97.11353 5.30541 0.1153367 2.2415066 32 1 81 days 0.73 M-v 5 Williams 35088 1999 FW29



M.P.C. 35446 1999 JULY 28

1999 FX29 13.6 0.15 19990323 300.31506 140.98613 125.99737 5.96430 0.1220529 3.2075586 16 1 28 days 0.78 Williams 1999 FX29

1999 FY29 14.5 0.15 19990810 124.48347 292.05942 158.84046 6.48078 0.1219071 2.4266918 30 2 1995–1999 0.65 M-v 5 Williams 34951 1999 FY29

1999 FA30 14.4 0.15 19990412 52.83426 109.89671 25.12463 14.49842 0.1030489 2.5997147 29 1 52 days 0.64 Williams 1999 FA30

1999 FB30 15.1 0.15 19990810 123.90728 15.93611 82.72440 3.49877 0.0888353 2.2721550 34 4 1990–1999 0.70 M-v 1 Williams 34951 1999 FB30

1999 FG30 14.9 0.15 19990810 76.07904 112.00289 33.04935 3.80148 0.0918884 2.4452373 49 3 1995–1999 0.68 M-v 3 Williams 34951 1999 FG30

1999 FH30 14.8 0.15 19990412 53.63155 94.32288 36.01164 4.47744 0.1432462 2.4386726 34 1 55 days 0.86 Williams 1999 FH30

1999 FJ30 14.4 0.15 19990810 112.00388 81.14357 38.22528 2.85091 0.0371546 2.1662429 54 1 81 days 0.59 M-v 5 Williams 35088 1999 FJ30

1999 FM30 14.9 0.15 19990323 63.02611 324.68825 151.04656 1.56117 0.1359626 2.3950607 22 1 28 days 1.07 Williams 1999 FM30

1999 FP30 14.3 0.15 19990412 23.61712 272.46973 259.12478 4.15167 0.0929304 3.1473977 28 1 55 days 0.95 Williams 1999 FP30

1999 FV30 14.0 0.15 19990412 60.63008 264.53162 221.17432 4.65516 0.1335122 3.1072579 35 1 52 days 1.13 Williams 1999 FV30

1999 FY30 15.2 0.15 19990412 327.62048 213.52823 29.41361 5.75452 0.1423738 2.3260608 40 1 55 days 0.87 Williams 1999 FY30

1999 FZ30 14.8 0.15 19990810 67.06393 135.52611 26.44871 7.88430 0.0649371 2.2740629 52 5 1954–1999 0.79 M-v 2 Williams 34951 1999 FZ30

1999 FB31 14.8 0.15 19990810 338.14065 106.63481 162.61217 4.64040 0.1139230 2.2142095 40 1 93 days 0.65 M-v 5 Williams 1999 FB31

1999 FG31 14.8 0.15 19990412 69.04339 70.24184 52.43409 7.51038 0.0561121 2.3848415 34 1 59 days 0.83 Williams 1999 FG31

1999 FH31 13.9 0.15 19990323 255.26424 241.04819 80.73321 6.98158 0.2320589 2.4619991 20 1 28 days 0.83 Williams 1999 FH31

1999 FL31 14.3 0.15 19990810 353.40365 195.78947 58.24703 3.15742 0.1772208 2.3947062 51 2 1992–1999 0.65 M-v 4 Williams 35088 1999 FL31

1999 FM31 15.1 0.15 19990810 8.22884 74.44913 157.36660 2.70009 0.1459408 2.4386955 44 3 1995–1999 0.78 M-v 3 Williams 35088 1999 FM31

1999 FN31 13.9 0.15 19990412 254.04082 272.62529 40.62883 6.58295 0.0579346 2.8624378 32 1 55 days 0.88 Williams 1999 FN31

1999 FO31 12.9 0.15 19990810 174.39774 24.58631 21.74927 14.06178 0.1566694 2.5726787 47 3 1972–1999 0.65 M-v 3 Williams 34952 1999 FO31

1999 FP31 15.2 0.15 19990810 47.55122 6.56004 170.95490 2.61787 0.2059713 2.3995841 29 1 90 days 0.65 M-v 4 Williams 1999 FP31

1999 FT31 14.9 0.15 19990810 72.68938 186.87475 331.32623 2.01286 0.0679596 2.2730715 37 3 1995–1999 0.72 M-v 3 Williams 34952 1999 FT31

1999 FU31 13.6 0.15 19990412 51.95921 282.33959 208.29766 21.01560 0.1875390 3.1499414 26 1 55 days 0.82 Williams 1999 FU31

1999 FW31 13.8 0.15 19990810 60.24135 296.94059 215.54090 11.42805 0.2091395 2.6811783 38 1 81 days 0.69 M-v 4 Williams 35088 1999 FW31

1999 FG32 14.1 0.15 19990412 213.88347 305.56975 47.02418 10.72345 0.1697761 2.4734866 28 1 59 days 0.90 Williams 1999 FG32

1999 FH32 14.2 0.15 19990412 275.37897 90.52248 217.73296 3.46800 0.1874996 2.2439915 51 1 57 days 0.92 Williams 1999 FH32

1999 FJ32 13.9 0.15 19990412 326.54983 218.38796 21.19773 10.03703 0.0370576 3.0458517 35 1 59 days 0.83 Williams 1999 FJ32

1999 FK32 14.9 0.15 19990412 303.09139 262.58073 26.85149 12.16775 0.2774126 2.4213359 53 1 57 days 0.90 Williams 1999 FK32

1999 FM32 14.4 0.15 19990810 215.07698 225.50421 146.81710 6.56340 0.1384420 2.3880069 21 1 121 days 0.69 M-v 4 Williams 1999 FM32

1999 FP32 15.4 0.15 19990412 325.84682 253.21898 353.51875 1.33378 0.1504635 2.4001506 43 1 50 days 0.72 Williams 1999 FP32

1999 FQ32 15.4 0.15 19990810 65.34418 104.20983 53.35388 2.97234 0.1349260 2.4165457 52 2 1997–1999 0.69 M-v 4 Williams 35088 1999 FQ32

1999 FR32 13.7 0.15 19990412 246.63432 305.42717 34.07696 8.42373 0.2714255 2.3954373 42 1 59 days 0.82 Williams 1999 FR32

1999 FT32 13.1 0.15 19990810 262.38849 180.76504 167.21800 2.28059 0.0974349 2.9071587 60 4 1971–1999 0.68 M-v 2 Williams 35089 1999 FT32

1999 FU32 13.5 0.15 19990412 76.21421 305.52924 192.01246 8.20955 0.0240587 2.5712543 61 1 57 days 0.58 Williams 1999 FU32

1999 FV32 13.8 0.15 19990810 245.37937 279.92415 73.12121 14.00722 0.2499064 2.4317287 28 1 108 days 0.53 M-v 4 Williams 1999 FV32

1999 FJ33 14.4 0.15 19990323 7.40471 16.82250 162.99932 4.10942 0.1050883 2.6855657 17 1 28 days 0.64 Williams 1999 FJ33

1999 FK33 15.0 0.15 19990810 222.20204 259.15534 107.80018 6.02298 0.1289052 2.2786163 28 2 1997–1999 0.81 M-v 4 Williams 34952 1999 FK33

1999 FR33 13.3 0.15 19990323 229.12033 160.27270 168.44065 9.82981 0.0808398 2.9788204 15 1 28 days 0.78 Williams 1999 FR33

1999 FX33 13.8 0.15 19990412 235.88081 260.23564 68.89493 6.53498 0.1115186 3.1333567 25 1 59 days 1.01 Williams 1999 FX33

1999 FZ33 15.8 0.15 19990323 349.58666 130.76272 79.70698 3.24545 0.3155125 3.0015472 24 1 28 days 0.89 Williams 1999 FZ33

1999 FC34 14.9 0.15 19990810 328.03806 333.39301 318.38766 0.73010 0.2455041 2.3561145 31 2 1996–1999 0.78 M-v 4 Williams 34953 1999 FC34

1999 FD34 14.8 0.15 19990810 264.80934 169.58690 172.27915 1.31855 0.1659189 2.1826621 40 4 1994–1999 0.68 M-v 2 Williams 35089 1999 FD34

1999 FJ34 14.7 0.15 19990323 194.15963 232.93516 126.53458 5.31394 0.0537306 2.5348227 20 1 28 days 0.98 Williams 1999 FJ34

1999 FL34 15.3 0.15 19990810 30.96429 45.62729 156.17797 6.55257 0.1689612 2.3352929 43 3 1992–1999 0.70 M-v 3 Williams 35089 1999 FL34

1999 FO34 13.9 0.15 19990810 38.78473 22.32993 156.03097 4.79424 0.1024925 3.0630871 30 2 1993–1999 0.83 M-v 4 Williams 34953 1999 FO34

1999 FR34 12.5 0.15 19990810 140.75344 225.61110 207.84465 15.25868 0.0814910 3.0972013 31 3 1985–1999 0.69 M-v 4 Williams 34953 1999 FR34

1999 FS34 14.3 0.15 19990810 41.24990 178.81515 4.08053 12.74363 0.1659805 2.5991472 40 2 1992–1999 0.67 M-v 4 Williams 34953 1999 FS34

1999 FT34 15.0 0.15 19990412 56.19825 172.97879 314.13828 1.51891 0.1603556 2.6042163 30 1 52 days 0.81 Williams 1999 FT34

1999 FV34 15.2 0.15 19990412 329.76756 208.89594 29.38301 13.03205 0.1356413 2.6542294 29 1 55 days 0.83 Williams 1999 FV34

1999 FW34 14.7 0.15 19990412 42.02349 100.10136 47.39717 9.75868 0.0978309 2.7730812 22 1 52 days 0.82 Williams 1999 FW34

1999 FX34 14.8 0.15 19990323 112.19656 337.69747 87.79637 5.18514 0.1713680 2.2490435 17 1 28 days 0.92 Williams 1999 FX34

1999 FY34 15.2 0.15 19990412 0.89011 45.12903 153.85739 7.23075 0.0573378 2.3577680 24 1 58 days 0.71 Williams 1999 FY34

1999 FJ35 14.2 0.15 19990810 332.76420 231.74152 37.22967 14.82542 0.1365385 2.5900411 34 1 61 days 0.84 M-v 5 Williams 35089 1999 FJ35

1999 FM36 15.3 0.15 19990810 42.96138 143.85134 28.56015 3.44025 0.1700808 2.3191799 42 1 75 days 0.60 M-v 4 Williams 1999 FM36
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1999 FC43 13.0 0.15 19990303 357.21981 17.72347 150.39367 9.24618 0.0979812 2.7587172 13 1 3 days 0.40 E Williams 1999 FC43

1999 FW48 13.1 0.15 19990303 207.48358 300.85875 24.30254 7.22696 0.1515702 3.0598821 12 1 3 days 0.54 E Williams 1999 FW48

1999 FY48 14.9 0.15 19990303 74.47291 56.46056 7.23533 11.87124 0.2390755 2.6187800 11 1 3 days 0.93 E Williams 1999 FY48

1999 FK49 13.4 0.15 19990303 232.07974 310.75462 3.59095 18.08267 0.2740269 3.1744932 12 1 3 days 0.97 E Williams 1999 FK49

1999 FM49 16.4 0.15 19990303 344.27836 106.91622 79.77069 3.45895 0.1309365 2.3436612 11 1 3 days 0.73 E Williams 1999 FM49

1999 FN53 18.5 0.15 19990810 34.68942 191.44378 50.70099 20.17359 0.4548609 1.7357422 104 1 101 days 0.54 M-v 5 Williams 35089 1999 FN53

1999 FA55 13.1 0.15 19990810 54.25625 316.53817 190.04074 12.03183 0.1369027 2.6306450 34 3 1995–1999 0.73 M-v 3 Williams 34954 1999 FA55

1999 FB56 14.5 0.15 19990303 310.55486 87.35698 154.70879 12.43393 0.2375967 2.6654155 13 1 3 days 0.49 E Williams 1999 FB56

1999 FF56 15.1 0.15 19990303 294.73719 211.32298 53.74127 5.10301 0.2714622 2.5916434 11 1 3 days 0.93 E Williams 1999 FF56

1999 FG56 13.9 0.15 19990303 257.16768 286.90558 10.74086 16.34825 0.2603716 2.8968403 12 1 3 days 0.82 E Williams 1999 FG56

1999 FJ59 15.1 0.15 19990303 299.84156 89.95379 155.72532 16.05952 0.1607198 3.0653623 10 1 3 days 0.79 E Williams 1999 FJ59

1999 GN 14.7 0.15 19990810 295.41937 106.50300 197.59321 6.63937 0.1755342 2.3038258 24 2 1993–1999 0.97 M-v 5 Williams 34955 1999 GN
1999 GU 15.6 0.15 19990810 51.82128 172.95903 10.60436 0.89385 0.0438952 2.2308678 32 1 93 days 0.59 M-v 4 Williams 35089 1999 GU
1999 GV 14.7 0.15 19990810 72.02160 114.95330 62.46884 7.46205 0.0167709 2.2033106 71 3 1989–1999 0.55 M-v 3 Williams 35089 1999 GV
1999 GW 15.2 0.15 19990412 5.90542 70.76317 136.17043 3.57863 0.0958879 2.2059322 62 1 45 days 0.77 Williams 1999 GW
1999 GH1 15.4 0.15 19990810 43.90866 131.34965 68.22455 6.69634 0.0899834 2.2411331 72 3 1995–1999 0.73 M-v 3 Williams 35090 1999 GH1

1999 GJ1 14.9 0.15 19990412 2.90939 127.50580 80.12462 6.89613 0.0693354 2.5236361 46 1 42 days 0.92 Williams 1999 GJ1

1999 GL1 15.3 0.15 19990412 339.57383 131.97098 113.62781 4.14626 0.2582480 2.5588482 51 1 42 days 0.65 Williams 1999 GL1

1999 GM1 15.1 0.15 19990810 64.73396 93.69905 85.23575 5.76855 0.0570100 2.2002923 66 2 1997–1999 0.83 M-v 4 Williams 34955 1999 GM1

1999 GL2 13.0 0.15 19990810 33.16689 339.26565 213.75216 1.24990 0.0127533 2.8446469 39 4 1977–1999 0.62 M-v 2 Williams 34955 1999 GL2

1999 GM2 14.5 0.15 19990412 286.16581 161.07552 146.44363 4.50372 0.1961082 2.3958664 61 1 42 days 0.77 Williams 1999 GM2

1999 GU3 19.6 0.15 19990810 38.59339 8.66474 195.72538 12.76104 0.5077250 2.0847701 252 1 100 days 0.56 M-v 4 Williams 35090 1999 GU3

1999 GW3 14.8 0.15 19990810 281.09765 216.98222 110.79058 3.30360 0.1121668 2.2144471 36 3 1992–1999 0.68 M-v 3 Williams 34956 1999 GW3

1999 GZ3 15.9 0.15 19990810 125.97370 231.80199 246.54078 4.87657 0.0878696 2.2569706 29 2 1997–1999 0.58 M-v 4 Williams 35090 1999 GZ3

1999 GD4 14.4 0.15 19990810 356.73023 32.34589 228.70295 13.85391 0.1077745 2.4429815 58 1 63 days 0.49 M-v 5 Williams 35090 1999 GD4

1999 GH4 14.9 0.15 19990502 0.42268 330.45681 243.53615 5.94290 0.0710678 2.3678620 61 1 56 days 0.72 Williams 1999 GH4

1999 GO4 14.7 0.15 19990810 24.30718 51.00027 161.76212 6.78475 0.1213448 2.5899109 48 2 1995–1999 0.68 M-v 4 Williams 34956 1999 GO4

1999 GS4 14.2 0.15 19990810 333.04362 111.39558 175.81739 5.20898 0.1401469 2.3886424 77 3 1995–1999 0.60 M-v 3 Williams 35090 1999 GS4

1999 GT4 14.4 0.15 19990412 321.94857 209.37585 48.82774 1.85889 0.1497296 3.0888413 30 1 37 days 1.34 Williams 1999 GT4

1999 GZ4 14.7 0.15 19990810 27.49840 24.88293 207.86767 5.33785 0.1441734 2.3306938 61 2 1998–1999 0.60 M-v 3 Williams 35090 1999 GZ4

1999 GA5 14.2 0.15 19990810 143.22157 67.70369 26.03622 14.95861 0.0705339 2.5757855 48 1 102 days 0.74 M-v 5 Williams 35090 1999 GA5

1999 GD5 14.3 0.15 19990810 71.20225 4.80503 133.93024 7.09880 0.1860457 2.5541278 37 1 61 days 0.65 M-v 5 Williams 35091 1999 GD5

1999 GN5 14.4 0.15 19990810 350.52081 13.45709 245.15791 1.15823 0.1664848 2.5717031 61 5 1992–1999 0.56 M-v 1 Williams 34956 1999 GN5

1999 GV5 15.5 0.15 19990502 33.26324 311.06845 229.79405 10.60167 0.0848895 2.7226079 48 1 35 days 1.10 Williams 1999 GV5

1999 GW5 14.5 0.15 19990810 62.09258 92.95518 66.55508 16.62645 0.1753039 3.0489103 32 2 1994–1999 0.68 M-v 4 Williams 34957 1999 GW5

1999 GX5 13.9 0.15 19990810 227.35778 109.15810 272.58941 3.50229 0.0820233 2.4187381 50 4 1978–1999 0.65 M-v 2 Williams 35091 1999 GX5

1999 GL6 15.3 0.15 19990810 347.21103 105.78603 193.24591 10.81623 0.2347285 2.2987707 54 1 61 days 0.44 M-v 4 Williams 35091 1999 GL6

1999 GO6 14.2 0.15 19990810 102.70182 117.92202 7.08988 3.93757 0.1472596 2.6706081 44 1 85 days 0.65 M-v 5 Williams 35091 1999 GO6

1999 GT6 17.0 0.15 19990810 358.69113 66.14166 217.72932 4.28377 0.5757256 2.8252946 111 1 92 days 0.74 M-v 4 Williams 35091 1999 GT6

1999 GW6 13.0 0.15 19990502 245.82087 120.04650 209.32191 26.03164 0.1245384 2.6361065 23 1 51 days 0.72 Williams 1999 GW6

1999 GO8 14.2 0.15 19990810 206.51897 295.17255 96.01140 3.84648 0.0287154 2.5359980 42 2 1998–1999 0.75 M-v 4 Williams 34958 1999 GO8

1999 GW8 15.3 0.15 19990810 76.60741 60.92653 102.99064 4.72212 0.0410622 2.2599793 37 2 1997–1999 0.85 M-v 4 Williams 34959 1999 GW8

1999 GX8 13.4 0.15 19990810 315.88105 95.13825 187.59794 15.24255 0.0615250 3.2230999 40 4 1982–1999 0.71 M-v 2 Williams 34959 1999 GX8

1999 GA9 14.9 0.15 19990810 331.47730 195.34668 100.53221 5.63346 0.2352313 2.6048870 48 3 1991–1999 0.65 M-v 3 Williams 34959 1999 GA9

1999 GB9 14.4 0.15 19990412 337.12123 48.05992 197.06447 12.60473 0.1400986 2.6914730 52 1 39 days 0.69 Williams 1999 GB9

1999 GC9 15.1 0.15 19990810 349.28219 74.35207 188.53892 6.07853 0.0865663 2.3355643 47 2 1975–1999 0.77 M-v 5 Williams 34959 1999 GC9

1999 GD9 14.6 0.15 19990412 36.07112 126.85848 45.38206 12.11877 0.0502268 2.5417099 34 1 39 days 0.81 Williams 1999 GD9

1999 GE9 15.0 0.15 19990810 6.72025 57.86902 184.97184 6.40100 0.0933161 2.3607794 55 4 1960–1999 0.70 M-v 1 Williams 34959 1999 GE9

1999 GG9 14.4 0.15 19990810 92.92495 63.24762 74.31576 4.56552 0.1065132 2.5424321 55 3 1995–1999 0.76 M-v 3 Williams 34960 1999 GG9

1999 GR10 13.4 0.15 19990412 72.94243 87.79765 17.31669 12.07469 0.1535070 2.8717051 26 1 36 days 0.71 Williams 1999 GR10

1999 GO12 16.5 0.15 19990323 268.10115 123.42375 186.69245 0.56115 0.1745768 2.3224089 13 1 29 days 0.71 Williams 1999 GO12

1999 GS13 14.9 0.15 19990810 29.23308 77.40636 151.56794 13.14605 0.0889748 2.3486550 66 3 1995–1999 0.58 M-v 3 Williams 34961 1999 GS13

1999 GF14 13.6 0.15 19990810 27.13169 176.87458 31.67090 14.06209 0.0827758 2.7012328 41 2 1992–1999 0.70 M-v 4 Williams 34961 1999 GF14
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1999 GL14 16.4 0.15 19990323 349.15265 3.21080 200.84711 2.75276 0.0824454 2.4147534 13 1 23 days 0.46 Williams 1999 GL14

1999 GJ16 16.2 0.15 19990323 15.05598 140.80703 27.89052 2.89397 0.2227034 2.8057487 16 1 18 days 0.88 Williams 1999 GJ16

1999 GO16 13.6 0.15 19990810 66.30430 312.12360 170.94201 9.42820 0.2039321 2.9299136 48 5 1979–1999 0.67 M-v 2 Williams 34961 1999 GO16

1999 GP17 14.9 0.15 19990810 4.27971 192.23172 40.10135 9.28552 0.1307869 2.2966367 34 2 1997–1999 0.61 M-v 4 Williams 34962 1999 GP17

1999 GD18 12.2 0.15 19990810 120.51944 25.93937 49.88835 11.51824 0.0783553 3.0226499 37 6 1960–1999 0.83 M-v 2 Williams 34963 1999 GD18

1999 GH18 13.9 0.15 19990810 353.44473 178.18990 48.93554 1.80039 0.1343330 3.1997774 24 1 72 days 0.69 M-v 6 Williams 1999 GH18

1999 GQ18 15.0 0.15 19990810 6.57319 170.93405 69.18010 10.72888 0.2550470 2.3612933 44 2 1981–1999 0.63 M-v 3 Williams 34963 1999 GQ18

1999 GW18 13.3 0.15 19990810 47.92327 54.58253 114.22083 7.07937 0.0240262 3.2469213 31 4 1991–1999 0.65 M-v 2 Williams 34964 1999 GW18

1999 GB19 14.1 0.15 19990810 74.27975 73.65223 74.83908 12.88193 0.0951204 2.3402958 38 3 1990–1999 0.62 M-v 3 Williams 34964 1999 GB19

1999 GF19 13.6 0.15 19990810 330.29231 160.13580 97.83203 12.13382 0.0629950 3.0009559 31 3 1991–1999 0.80 M-v 3 Williams 34964 1999 GF19

1999 GP19 14.6 0.15 19990412 26.92310 143.08515 27.99098 14.45343 0.1123594 2.6105740 36 1 40 days 0.71 Williams 1999 GP19

1999 GQ19 14.8 0.15 19990810 328.04879 246.77517 42.67580 6.58918 0.1733118 2.2707853 48 2 1993–1999 0.79 M-v 4 Williams 34964 1999 GQ19

1999 GY19 13.9 0.15 19990810 125.15121 258.08778 193.81336 11.24136 0.1453974 2.6864386 46 3 1995–1999 0.66 M-v 3 Williams 34964 1999 GY19

1999 GG20 14.6 0.15 19990810 19.97988 118.58652 96.86700 10.10683 0.1832137 2.5838734 39 3 1995–1999 0.69 M-v 3 Williams 34965 1999 GG20

1999 GL20 15.1 0.15 19990810 73.41897 82.00100 81.33583 4.64385 0.0558997 2.2373803 46 4 1990–1999 0.79 M-v 2 Williams 34965 1999 GL20

1999 GN20 15.5 0.15 19990810 5.65455 69.65348 177.71727 5.34281 0.2109379 2.3580593 45 2 1960–1999 0.83 M-v 5 Williams 34965 1999 GN20

1999 GO20 15.0 0.15 19990810 329.63092 235.17597 52.23945 5.01089 0.1440193 2.2870287 36 1 93 days 0.66 M-v 5 Williams 1999 GO20

1999 GP20 13.5 0.15 19990810 82.76339 100.59935 39.03109 12.68531 0.1270139 2.5987699 40 1 84 days 0.68 M-v 5 Williams 1999 GP20

1999 GS20 14.3 0.15 19990810 13.17784 147.27470 82.83643 2.89742 0.0938215 2.3879368 42 2 1997–1999 0.64 M-v 4 Williams 34966 1999 GS20

1999 GN21 13.6 0.15 19990412 339.30437 42.30249 202.77617 6.18812 0.2553193 3.0632262 42 1 51 days 0.57 Williams 1999 GN21

1999 GO21 12.6 0.15 19990810 113.45614 64.75882 49.36678 11.30591 0.0611413 2.9958373 64 4 1986–1999 0.79 M-v 2 Williams 34967 1999 GO21

1999 GQ21 13.5 0.15 19990810 298.41932 261.50026 55.48811 15.48472 0.1674693 2.5487523 59 4 1987–1999 0.74 M-v 1 Williams 34967 1999 GQ21

1999 GS21 14.8 0.15 19990810 1.86384 143.58417 101.87843 7.08386 0.0802473 2.2507364 65 4 1992–1999 0.65 M-v 2 Williams 34967 1999 GS21

1999 GZ21 15.3 0.15 19990412 62.66910 90.48323 42.43615 10.68770 0.0613032 2.3170694 39 1 39 days 0.91 Williams 1999 GZ21

1999 GG23 15.3 0.15 19990323 328.16985 203.26249 16.03835 5.08782 0.1003445 2.5323171 22 1 26 days 0.45 Williams 1999 GG23

1999 GJ23 14.9 0.15 19990810 76.51126 110.64911 15.77444 3.28294 0.0998058 2.7053208 22 1 87 days 0.65 M-v 5 Williams 1999 GJ23

1999 GS23 14.4 0.15 19990412 264.49523 287.32963 11.25549 12.88641 0.1592479 2.6653117 24 1 11 days 0.77 Williams 1999 GS23

1999 GU23 14.4 0.15 19990412 75.56666 77.07865 17.03584 13.07503 0.1313700 2.8966671 16 1 11 days 0.70 Williams 1999 GU23

1999 GK24 16.1 0.15 19990412 294.92211 124.07867 151.81743 3.20784 0.1906264 2.3101213 17 1 11 days 0.72 Williams 1999 GK24

1999 GL24 16.4 0.15 19990412 356.17845 110.97049 84.44606 3.13938 0.1476121 2.4186718 16 1 11 days 0.79 Williams 1999 GL24

1999 GQ24 15.4 0.15 19990412 92.24792 267.36959 176.00809 11.08917 0.1231804 2.3982325 16 1 11 days 0.68 Williams 1999 GQ24

1999 GR24 15.7 0.15 19990412 28.63530 80.61786 71.55214 2.64000 0.1542528 2.3963334 21 1 11 days 1.00 Williams 1999 GR24

1999 GS24 16.1 0.15 19990412 8.03984 115.42964 65.25970 2.98740 0.1436645 2.3632496 22 1 11 days 1.05 Williams 1999 GS24

1999 GG25 16.1 0.15 19990412 338.50106 161.36642 60.94956 3.12672 0.1665132 2.3452437 21 1 11 days 0.80 Williams 1999 GG25

1999 GH25 15.1 0.15 19990412 259.00101 231.39834 74.13892 3.48961 0.1347757 2.5471926 13 1 11 days 0.90 Williams 1999 GH25

1999 GL25 15.8 0.15 19990412 104.70289 289.24340 147.55852 5.51284 0.0813447 2.4467454 16 1 11 days 0.84 Williams 1999 GL25

1999 GM25 15.5 0.15 19990412 320.42184 214.59654 25.98658 13.65359 0.1236562 2.6898111 13 1 11 days 0.80 Williams 1999 GM25

1999 GP25 15.6 0.15 19990412 341.71413 61.16597 154.88184 5.11463 0.1177181 2.3234969 14 1 11 days 0.80 Williams 1999 GP25

1999 GZ25 15.0 0.15 19990323 181.23979 348.65646 24.09164 4.48327 0.1634313 2.1767778 18 1 23 days 0.87 Williams 1999 GZ25

1999 GJ26 15.0 0.15 19990323 311.87881 105.35882 138.11736 2.74130 0.0181798 2.8324929 13 1 20 days 0.73 Williams 1999 GJ26

1999 GA27 13.7 0.15 19990412 347.13078 101.63761 115.18376 2.24006 0.1512435 3.1999489 24 1 36 days 0.53 Williams 1999 GA27

1999 GD28 15.5 0.15 19990412 33.47839 76.08046 81.69322 4.03149 0.1241369 2.3099001 18 1 9 days 0.69 Williams 1999 GD28

1999 GQ28 14.3 0.15 19990323 261.24793 149.28355 160.88545 1.89445 0.1626808 3.1098329 18 1 24 days 1.04 Williams 1999 GQ28

1999 GV28 16.0 0.15 19990323 9.54175 148.72818 28.67604 7.72999 0.2111445 3.0820107 16 1 20 days 0.74 Williams 1999 GV28

1999 GO29 14.3 0.15 19990323 290.40665 219.25994 64.38747 2.25218 0.1635699 3.1816294 12 1 20 days 0.80 Williams 1999 GO29

1999 GP29 17.0 0.15 19990412 341.25660 199.88330 25.09095 2.75174 0.1276495 2.1918807 16 1 10 days 1.10 E Williams 1999 GP29

1999 GZ29 15.1 0.15 19990412 270.34716 273.26102 37.59512 4.51063 0.1858500 2.3071909 20 1 36 days 0.76 Williams 1999 GZ29

1999 GF31 14.0 0.15 19990412 202.83312 174.84355 190.18468 6.34461 0.1137222 2.5140089 37 1 55 days 0.87 Williams 1999 GF31

1999 GG31 14.7 0.15 19990412 47.49819 5.61637 144.30676 1.78020 0.0751996 3.0049970 22 1 54 days 0.79 Williams 1999 GG31

1999 GL32 13.7 0.15 19990412 237.86932 316.28596 29.33019 16.63928 0.2071793 2.6647883 31 1 40 days 0.99 Williams 1999 GL32

1999 GM33 14.3 0.15 19990412 171.92847 1.06904 33.43472 7.84853 0.1184534 2.3075374 41 1 35 days 0.79 Williams 1999 GM33

1999 GX33 14.9 0.15 19990810 335.80833 251.96931 35.64769 12.01272 0.2471854 2.6073206 35 2 1996–1999 0.74 M-v 4 Williams 34969 1999 GX33

1999 GA34 14.6 0.15 19990412 261.53700 276.78875 50.08865 6.54177 0.1683707 2.2787324 35 1 37 days 1.03 Williams 1999 GA34
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1999 GG34 13.3 0.15 19990323 263.07277 97.17455 197.43222 8.45744 0.1258253 2.7309560 18 1 10 days 0.60 Williams 1999 GG34

1999 GK34 13.8 0.15 19990810 73.09789 152.88666 344.01169 10.38504 0.0615515 2.8743234 33 3 1996–1999 0.74 M-v 3 Williams 34969 1999 GK34

1999 GP35 15.7 0.15 19990412 335.46432 341.55612 252.68168 1.88244 0.1559245 2.4024661 23 1 36 days 0.90 Williams 1999 GP35

1999 GW36 14.9 0.15 19990412 18.70985 246.59534 291.83875 1.37325 0.1469601 2.3688696 34 1 53 days 0.88 Williams 1999 GW36

1999 GE41 14.9 0.15 19990810 56.17118 64.99226 105.09380 4.98592 0.0947070 2.2563830 20 1 80 days 0.53 M-v 4 Williams 1999 GE41

1999 GY41 14.5 0.15 19990412 144.24069 277.40807 127.73466 7.17100 0.1153915 2.2594073 18 1 31 days 0.67 Williams 1999 GY41

1999 HE 15.7 0.15 19990810 336.27585 156.43420 133.88228 2.53165 0.1563402 2.4763652 43 1 81 days 0.62 M-v 5 Williams 1999 HE
1999 HF 14.0 0.15 19990810 62.13197 2.35263 182.45682 24.17618 0.1941541 2.3225580 94 2 1993–1999 0.46 M-v 3 Williams 34970 1999 HF
1999 HH 14.3 0.15 19990502 314.83918 256.60834 36.02711 15.60300 0.2339757 2.6444254 52 1 56 days 0.43 Williams 1999 HH
1999 HL 15.8 0.15 19990810 13.56058 210.22544 6.75155 3.66461 0.1384017 2.3342896 33 2 1993–1999 0.72 M-v 5 Williams 34970 1999 HL
1999 HQ 14.6 0.15 19990810 287.05649 117.19598 221.81959 2.49045 0.1935398 2.4167535 40 2 1981–1999 0.71 M-v 5 Williams 34971 1999 HQ
1999 HR 15.7 0.15 19990810 338.40514 50.33457 236.61044 6.45141 0.1752870 2.2855946 35 1 62 days 0.81 M-v 5 Williams 35095 1999 HR
1999 HV 15.2 0.15 19990810 327.00081 243.07014 66.09754 22.77333 0.2247629 2.3313155 48 1 79 days 0.49 M-v 4 Williams 1999 HV
1999 HW 13.7 0.15 19990810 257.19806 165.36876 185.76615 13.97355 0.1841757 2.7449528 41 2 1973–1999 0.78 M-v 4 Williams 34971 1999 HW
1999 HX 14.6 0.15 19990810 339.67099 79.15250 227.52136 29.20789 0.3740196 2.7631892 78 1 90 days 0.55 M-v 4 Williams 35095 1999 HX
1999 HE1 17.6 0.15 19990810 2.30912 221.73751 66.08874 8.18379 0.5687902 2.3695944 67 1 66 days 0.52 M-v 4 Williams 35095 1999 HE1

1999 HF1 14.5 0.15 19990810 256.99607 253.34034 155.96883 25.65855 0.4624917 0.8190933 494 1 97 days 0.47 M-v 5 Marsden 35095 1999 HF1

1999 HG1 13.5 0.15 19990810 342.27194 246.82417 17.02328 8.10742 0.0368698 3.2232503 51 2 1998–1999 0.60 M-v 4 Williams 34971 1999 HG1

1999 HH1 16.0 0.15 19990810 48.45065 284.91155 268.43384 3.21280 0.2176934 2.3140934 36 1 76 days 0.53 M-v 4 Williams 1999 HH1

1999 HT1 13.9 0.15 19990502 230.82104 266.94442 95.57399 5.56780 0.1412738 2.6548516 28 1 28 days 0.92 Williams 1999 HT1

1999 HU1 14.2 0.15 19990810 183.00776 263.68301 136.44280 4.77021 0.0886932 2.7237005 45 1 73 days 0.56 M-v 5 Williams 1999 HU1

1999 HX1 19.6 0.15 19990810 11.05629 98.35704 171.29710 8.16727 0.5624300 2.5632297 99 1 94 days 0.57 M-v 4 Williams 35096 1999 HX1

1999 HY1 18.6 0.15 19990502 281.86150 89.80822 216.18101 34.23202 0.1306596 1.3865240 58 1 30 days 0.91 Williams 1999 HY1

1999 HD2 14.7 0.15 19990810 232.70415 247.30645 129.08163 5.73736 0.1846648 2.1886924 38 4 1982–1999 0.82 M-v 3 Williams 34972 1999 HD2

1999 HF2 15.6 0.15 19990810 53.41701 140.26875 47.89390 1.83599 0.1451708 2.3779281 33 2 1995–1999 0.88 M-v 5 Williams 34972 1999 HF2

1999 HG2 15.0 0.15 19990810 1.71970 39.02599 221.14921 3.19462 0.1455484 2.2522954 54 2 1993–1999 0.59 M-v 4 Williams 34972 1999 HG2

1999 HH2 14.5 0.15 19990810 24.99251 148.21116 58.56188 8.51234 0.0872703 2.3463845 47 2 1997–1999 0.61 M-v 3 Williams 35096 1999 HH2

1999 HJ2 14.5 0.15 19990412 304.22725 214.53844 55.39285 9.82322 0.1630993 2.5980922 28 1 31 days 0.58 Williams 1999 HJ2

1999 HO2 14.7 0.15 19990810 312.14063 306.35826 14.46954 4.75701 0.2427042 2.3382745 38 3 1989–1999 0.70 M-v 4 Williams 34972 1999 HO2

1999 HU2 12.6 0.15 19990810 335.12540 161.98218 109.29288 17.50884 0.1009874 3.2144434 64 3 1976–1999 0.50 M-v 3 Williams 34972 1999 HU2

1999 HW2 15.8 0.15 19990810 9.75958 85.20308 180.75143 27.16434 0.4063299 2.6102375 100 1 96 days 0.57 M-v 3 Williams 35096 1999 HW2

1999 HX2 15.0 0.15 19990810 3.40204 148.90368 141.81768 16.45979 0.5543623 3.1771197 241 1 95 days 0.47 M-v 3 Williams 35096 1999 HX2

1999 HY2 14.9 0.15 19990810 168.35185 229.63664 202.29062 11.96633 0.0593541 2.3691288 50 3 1993–1999 0.87 M-v 3 Williams 34973 1999 HY2

1999 HA3 13.6 0.15 19990810 82.93445 119.84442 45.98405 11.24675 0.0584325 2.9764259 25 1 71 days 0.62 M-v 5 Williams 1999 HA3

1999 HD3 13.4 0.15 19990810 267.91411 313.51049 45.86948 13.63671 0.1139149 2.9960731 37 3 1993–1999 0.72 M-v 3 Williams 34973 1999 HD3

1999 HF3 14.2 0.15 19990810 319.25983 11.67479 307.18136 2.35523 0.1839999 2.6109684 44 1 68 days 0.49 M-v 5 Williams 1999 HF3

1999 HW3 17.6 0.15 19990502 18.98015 293.95518 262.31094 2.40747 0.1986027 2.3681517 29 1 57 days 0.60 Williams 1999 HW3

1999 HO4 14.5 0.15 19990810 288.48329 135.62663 202.61043 3.90153 0.2231176 2.6341587 24 3 1987–1999 0.62 M-v 4 Williams 34973 1999 HO4

1999 HP4 14.6 0.15 19990810 329.50561 226.16391 36.21016 10.61193 0.0220203 2.5744623 34 1 72 days 0.56 M-v 5 Williams 35096 1999 HP4

1999 HJ5 14.6 0.15 19990810 87.76469 304.45142 205.00940 5.82702 0.0939442 2.3591427 50 3 1993–1999 0.58 M-v 2 Williams 34973 1999 HJ5

1999 HW6 14.9 0.15 19990810 46.04803 338.98339 209.53991 3.78893 0.1911102 2.3554467 60 3 1977–1999 0.78 M-v 3 Williams 34974 1999 HW6

1999 HG7 14.4 0.15 19990810 153.93578 232.97225 208.26549 7.51222 0.0442118 2.5591660 26 2 1976–1999 0.75 M-v 5 Williams 34974 1999 HG7

1999 HJ7 13.7 0.15 19990502 104.00391 65.18537 44.34024 10.53941 0.0697225 2.9722042 30 1 34 days 0.79 Williams 1999 HJ7

1999 HP7 15.4 0.15 19990810 47.18832 141.24352 56.92457 0.84457 0.0696167 2.2663795 43 2 1993–1999 0.78 M-v 5 Williams 34974 1999 HP7

1999 HS7 14.1 0.15 19990810 91.40347 96.58870 43.50776 4.02118 0.1233000 2.4662879 54 2 1997–1999 0.60 M-v 4 Williams 34974 1999 HS7

1999 HY7 14.8 0.15 19990810 296.09442 260.41752 72.43294 2.29457 0.1902258 2.4045332 53 4 1992–1999 0.76 M-v 2 Williams 34975 1999 HY7

1999 HM8 13.6 0.15 19990810 34.97052 343.06382 199.69174 11.56221 0.1544866 2.6574116 42 2 1982–1999 0.61 M-v 3 Williams 34975 1999 HM8

1999 HR8 15.2 0.15 19990412 315.83800 344.95623 279.89229 1.37274 0.1959720 2.3499427 21 1 38 days 0.61 Williams 1999 HR8

1999 HD9 14.3 0.15 19990810 311.66755 289.93733 9.15417 6.20323 0.1385675 2.4435537 38 3 1981–1999 0.76 M-v 3 Williams 34976 1999 HD9

1999 HG9 14.7 0.15 19990810 0.68400 33.07405 210.13105 5.77627 0.1186879 2.3747767 48 1 66 days 0.70 M-v 5 Williams 35097 1999 HG9

1999 HT9 17.0 0.15 19990412 358.96980 346.04023 220.21000 4.50387 0.1475480 2.1939298 28 1 40 days 0.73 Williams 1999 HT9

1999 HT10 14.1 0.15 19990412 26.20707 146.69909 28.10243 5.98424 0.1163133 3.2044756 35 1 32 days 0.92 Williams 1999 HT10

1999 HV10 14.6 0.15 19990502 334.95246 16.78103 239.20805 14.30022 0.2555626 2.9167760 31 1 55 days 0.81 Williams 1999 HV10
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1999 HY10 15.3 0.15 19990810 70.35608 133.00990 21.60565 3.12404 0.1796048 2.3400466 33 2 1988–1999 0.73 M-v 5 Williams 34977 1999 HY10

1999 HC11 13.5 0.15 19990810 290.57598 281.66321 29.69513 9.87689 0.0890244 2.9990353 30 1 62 days 0.78 M-v 6 Williams 35097 1999 HC11

1999 HQ11 13.7 0.15 19990810 35.88192 2.56297 207.33601 17.68396 0.1659173 2.6750184 66 3 1977–1999 0.69 M-v 3 Williams 34977 1999 HQ11

1999 HT11 7.2 0.15 19990502 0.07303 118.55706 87.06316 5.09471 0.0000000 41.7657691 8 1 50 days 0.24 E Williams 1999 HT11

1999 HW11 6.8 0.15 19990502 0.04245 6.65661 198.70508 17.92431 0.1175944 47.3154477 9 1 49 days 0.60 E Williams 1999 HW11

1999 HA12 7.8 0.15 19990502 0.05230 96.02092 107.10315 3.56465 0.0595442 43.1397616 8 1 50 days 0.29 E Williams 1999 HA12

1999 HD12 12.8 0.15 19990502 23.79697 288.80653 177.68883 10.14078 0.5827130 21.3224340 11 1 50 days 0.34 Williams 1999 HD12

1999 HG12 7.4 0.15 19990502 0.00000 173.33322 30.80465 0.98647 0.0000000 42.9886095 6 1 49 days 0.21 E Marsden 1999 HG12

1999 HH12 7.3 0.15 19990502 0.00000 308.74745 256.60859 1.28617 0.0000000 43.9914848 6 1 49 days 0.38 E Marsden 1999 HH12

1999 HJ12 7.1 0.15 19990502 0.00000 97.22939 122.47603 4.54330 0.0000000 44.0315691 6 1 49 days 0.25 E Marsden 1999 HJ12

1999 JB 16.8 0.15 19990810 359.63438 178.82212 165.40922 23.66664 0.5664043 1.4204666 78 1 65 days 0.54 M-v 5 Williams 35098 1999 JB
1999 JK 13.7 0.15 19990810 52.81262 312.42037 230.01187 12.32205 0.1206920 3.0562473 56 1 91 days 0.57 M-v 4 Williams 35098 1999 JK
1999 JM 14.1 0.15 19990522 313.41132 97.44137 197.26497 13.08161 0.0912003 2.4891059 41 1 39 days 0.55 Williams 1999 JM
1999 JR 14.9 0.15 19990522 2.63745 87.14275 139.19871 13.70643 0.1559209 2.6409574 31 1 39 days 0.60 Williams 1999 JR
1999 JS 16.2 0.15 19990502 327.96933 186.67498 72.12698 24.07970 0.0679816 1.9289409 56 1 59 days 0.57 Williams 1999 JS
1999 JT 14.7 0.15 19990810 307.98034 253.61995 96.77454 23.85989 0.2746487 2.2939845 40 2 1996–1999 0.58 M-v 4 Williams 34977 1999 JT
1999 JW 14.8 0.15 19990522 334.98603 110.64613 163.11494 13.83358 0.2554371 2.6927203 33 1 38 days 0.40 Williams 1999 JW
1999 JX 14.9 0.15 19990522 14.74773 80.70859 128.95148 14.37658 0.2019764 2.7444448 32 1 37 days 0.65 Williams 1999 JX
1999 JF2 14.7 0.15 19990412 346.72219 48.50237 172.63761 10.18909 0.1027592 3.0801861 21 1 31 days 0.58 Williams 1999 JF2

1999 JP2 15.9 0.15 19990810 87.87755 26.72432 103.36772 5.21045 0.1666586 2.3382403 21 1 103 days 0.71 M-v 5 Williams 1999 JP2

1999 JR2 13.9 0.15 19990522 348.86396 14.34562 237.05849 13.68084 0.0557270 2.5849758 69 1 56 days 0.80 Williams 1999 JR2

1999 JT2 14.0 0.15 19990522 350.84482 122.43801 121.35707 13.78302 0.1650616 2.7236729 28 1 36 days 0.56 Williams 1999 JT2

1999 JV2 14.4 0.15 19990810 22.84279 68.55204 169.26834 12.91929 0.1407919 2.5424026 64 1 115 days 0.65 M-v 3 Williams 35098 1999 JV2

1999 JW2 14.2 0.15 19990810 189.13791 358.28214 65.94676 20.27760 0.1548421 2.1748818 64 3 1990–1999 0.66 M-v 3 Williams 34978 1999 JW2

1999 JC3 13.4 0.15 19990810 8.38441 134.42830 113.03885 3.18522 0.0180031 2.8629848 57 4 1994–1999 0.77 M-v 1 Williams 34978 1999 JC3

1999 JH3 14.5 0.15 19990810 2.62205 157.69618 96.08218 6.10404 0.1386737 2.4657071 100 2 1998–1999 0.64 M-v 3 Williams 34979 1999 JH3

1999 JJ3 14.6 0.15 19990522 243.34239 265.07428 94.57067 7.45098 0.1374442 2.3014848 90 1 38 days 0.66 Williams 1999 JJ3

1999 JL3 14.2 0.15 19990810 70.69072 320.81633 210.86168 22.82714 0.2288926 2.3190745 48 1 80 days 0.47 M-v 4 Williams 35099 1999 JL3

1999 JT3 16.1 0.15 19990810 350.34612 224.49026 65.13001 9.36082 0.3991485 2.1709796 62 1 59 days 0.66 M-v 4 Williams 35099 1999 JT3

1999 JU3 19.2 0.15 19990810 178.80453 211.27527 251.73300 5.88341 0.1899500 1.1890201 49 1 54 days 0.63 M-v 5 Williams 35099 1999 JU3

1999 JV3 19.0 0.15 19990810 0.16460 101.33027 229.24326 15.23183 0.4151309 1.4515659 177 1 56 days 0.68 M-v 6 Williams 35099 1999 JV3

1999 JX3 13.2 0.15 19990810 258.59052 239.05893 117.44679 11.14824 0.1180100 3.0169191 52 2 1998–1999 0.68 M-v 4 Williams 34979 1999 JX3

1999 JY3 14.6 0.15 19990522 331.38926 173.80538 103.13631 3.26466 0.0933753 2.8806753 52 1 56 days 0.92 Williams 1999 JY3

1999 JE4 16.1 0.15 19990502 301.37406 256.85108 44.03437 14.88541 0.1953795 2.4348022 21 1 8 days 0.75 Williams 1999 JE4

1999 JG4 17.5 0.15 19990502 323.20399 33.69669 252.86112 7.84348 0.2849779 2.2277942 22 1 9 days 0.69 Williams 1999 JG4

1999 JJ4 16.3 0.15 19990502 9.99587 344.43840 227.49291 19.28421 0.0529474 1.9638817 37 1 49 days 0.69 Williams 1999 JJ4

1999 JK4 15.0 0.15 19990522 243.91124 142.59196 224.64426 22.65440 0.2555158 2.3045211 20 1 28 days 0.80 Williams 1999 JK4

1999 JO4 15.0 0.15 19990522 317.15131 60.52674 238.86989 11.70344 0.2591253 2.3063003 34 1 35 days 0.57 Williams 1999 JO4

1999 JQ4 16.1 0.15 19990412 38.09684 112.70118 45.55071 23.91089 0.2375890 2.3380723 23 1 34 days 0.78 Williams 1999 JQ4

1999 JR4 16.6 0.15 19990502 340.81999 200.85578 46.73268 8.78655 0.0824321 2.2225331 16 1 8 days 0.91 Williams 1999 JR4

1999 JS4 16.2 0.15 19990502 348.85523 182.87731 60.70076 13.94909 0.2562072 2.7645542 21 1 9 days 0.89 Williams 1999 JS4

1999 JU4 14.9 0.15 19990810 357.56228 37.48382 226.35057 15.34877 0.2046083 2.6519846 64 2 1996–1999 0.60 M-v 4 Williams 34980 1999 JU4

1999 JV4 15.7 0.15 19990522 70.93225 258.71301 229.54497 21.93794 0.2808079 2.3306524 32 1 37 days 0.83 Williams 1999 JV4

1999 JX4 16.5 0.15 19990502 75.09163 264.04255 236.54817 18.83192 0.0854629 1.9227759 16 1 10 days 0.69 Williams 1999 JX4

1999 JA5 17.0 0.15 19990522 334.02809 56.02029 232.21223 18.63598 0.3581263 2.5491243 39 1 37 days 0.74 Williams 1999 JA5

1999 JJ5 15.0 0.15 19990522 52.13742 273.01656 232.53660 26.42605 0.3384245 2.5814195 44 1 35 days 0.57 Williams 1999 JJ5

1999 JO5 16.2 0.15 19990522 352.57629 189.01919 57.55628 23.36020 0.0419329 1.9497080 40 1 36 days 0.70 Williams 1999 JO5

1999 JQ5 17.6 0.15 19990502 21.87517 151.01224 51.84761 18.71796 0.0495426 1.8117570 16 1 8 days 0.66 Williams 1999 JQ5

1999 JS5 15.2 0.15 19990810 102.46477 278.00391 247.75782 20.52064 0.0730721 1.9307741 34 1 72 days 0.64 M-v 5 Williams 1999 JS5

1999 JW5 17.3 0.15 19990502 85.72404 275.07162 218.67789 19.67744 0.0768857 1.9151761 29 1 55 days 1.28 Williams 1999 JW5

1999 JZ5 13.7 0.15 19990522 355.00782 131.20372 104.27755 5.59243 0.0161292 2.7942958 50 1 38 days 0.60 Williams 1999 JZ5

1999 JA6 14.0 0.15 19990522 0.79894 118.73646 117.87022 26.32156 0.1724033 3.2191289 32 1 35 days 0.36 Williams 1999 JA6

1999 JB6 14.4 0.15 19990810 18.07128 146.80840 58.19990 8.98231 0.0969294 2.8150195 22 1 62 days 0.58 M-v 5 Williams 35099 1999 JB6
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1999 JD6 16.7 0.15 19990810 206.85270 309.11884 130.32383 17.04315 0.6329451 0.8825979 195 1 69 days 0.58 M-v 6 Williams 35099 1999 JD6

1999 JE6 14.6 0.15 19990810 35.23863 128.06431 89.62621 7.59000 0.1364625 2.2849891 57 2 1997–1999 0.64 M-v 4 Williams 34980 1999 JE6

1999 JF6 14.8 0.15 19990522 323.35634 188.23399 95.76573 7.67581 0.1629282 2.5540822 81 1 35 days 0.69 Williams 1999 JF6

1999 JG6 14.9 0.15 19990810 17.44421 80.06287 160.07420 4.53644 0.1174771 2.3883107 55 4 1991–1999 0.61 M-v 3 Williams 34980 1999 JG6

1999 JM6 15.7 0.15 19990502 332.25954 23.89790 236.77001 11.95968 0.1720592 2.3496718 39 1 55 days 0.70 Williams 1999 JM6

1999 JN6 15.0 0.15 19990810 288.08707 147.81610 219.39725 23.99603 0.3003792 2.3429912 28 2 1996–1999 0.80 M-v 4 Williams 34981 1999 JN6

1999 JO6 16.9 0.15 19990810 350.60717 250.83177 64.69804 27.90594 0.4911909 2.5849181 58 1 67 days 0.67 M-v 4 Williams 35099 1999 JO6

1999 JV6 20.0 0.15 19990810 349.18747 235.63810 124.75188 5.31081 0.3111358 1.0072059 89 1 22 days 0.63 M-v 8 Williams 35099 1999 JV6

1999 JW6 16.8 0.15 19990810 124.31236 68.55468 66.43961 51.31702 0.1431504 1.5076114 98 1 39 days 0.57 M-v 5 Williams 35099 1999 JW6

1999 JX6 15.4 0.15 19990810 310.15890 225.71123 90.81379 8.02795 0.1404429 2.3192829 42 2 1997–1999 0.79 M-v 4 Williams 34981 1999 JX6

1999 JY6 15.8 0.15 19990502 332.97033 108.99377 146.63082 6.05122 0.0941017 2.4600118 32 1 10 days 0.82 Williams 1999 JY6

1999 JF7 14.3 0.15 19990810 46.78820 72.84769 119.93123 6.31438 0.1358527 2.5743841 69 3 1982–1999 0.65 M-v 3 Williams 34981 1999 JF7

1999 JS7 15.6 0.15 19990810 325.44993 57.66304 269.54518 2.15953 0.2159944 2.2927804 33 2 1982–1999 0.81 M-v 4 Williams 34982 1999 JS7

1999 JT7 16.4 0.15 19990810 37.90186 336.11078 244.21429 1.85653 0.2152823 2.2988654 51 1 69 days 0.50 M-v 4 Williams 1999 JT7

1999 JU7 16.5 0.15 19990810 336.40937 51.57524 262.65033 1.09677 0.2362206 2.3292616 40 1 66 days 0.73 M-v 5 Williams 1999 JU7

1999 JV7 15.2 0.15 19990522 54.26673 292.47043 246.89914 11.65176 0.1135859 2.6941229 39 1 56 days 0.83 Williams 1999 JV7

1999 JW7 16.7 0.15 19990502 17.09546 321.04791 231.00531 19.75212 0.0610574 1.9047049 14 1 3 days 0.41 Williams 1999 JW7

1999 JY7 14.7 0.15 19990810 1.07657 288.53011 330.38785 2.07269 0.1937566 3.0030037 40 1 66 days 0.48 M-v 5 Williams 1999 JY7

1999 JD8 15.5 0.15 19990810 0.01472 59.72301 218.29287 25.00301 0.4623123 3.1491516 68 2 1994–1999 0.60 M-v 2 Williams 34982 1999 JD8

1999 JK8 15.8 0.15 19990522 334.68859 84.10877 217.75049 27.55892 0.3468306 2.6377356 20 1 31 days 0.78 Williams 1999 JK8

1999 JO8 17.0 0.15 19990810 6.49894 204.74504 80.74264 24.66880 0.5700779 2.6535067 308 1 70 days 0.58 M-v 4 Marsden 35100 1999 JO8

1999 JP8 15.0 0.15 19990412 291.28412 238.81808 59.48189 12.90996 0.1324207 2.6275154 47 1 39 days 0.96 Williams 1999 JP8

1999 JR8 15.3 0.15 19990522 56.98501 131.21499 46.83604 4.13683 0.1137826 2.8585735 23 1 54 days 1.14 Williams 1999 JR8

1999 JS8 16.1 0.15 19990522 45.87495 286.42927 250.43587 10.21788 0.2325592 2.6519089 42 1 54 days 0.72 Williams 1999 JS8

1999 JT8 16.5 0.15 19990522 332.55873 39.66588 245.14024 15.29849 0.1939323 2.5606834 29 1 52 days 0.84 Williams 1999 JT8

1999 JU8 14.6 0.15 19990810 32.27517 319.84004 268.94348 2.24040 0.1025007 2.5719379 53 3 1991–1999 0.65 M-v 4 Williams 34983 1999 JU8

1999 JV8 13.4 0.15 19990810 223.85516 299.37151 90.01961 10.70081 0.1064817 3.0698658 74 2 1998–1999 0.80 M-v 4 Williams 34983 1999 JV8

1999 JW8 14.0 0.15 19990522 299.02109 221.43943 86.03648 10.68790 0.1188415 3.0804142 90 1 54 days 1.01 Williams 1999 JW8

1999 JY8 14.4 0.15 19990502 298.53405 255.70561 50.46186 13.46655 0.1662156 2.5419704 43 1 53 days 0.60 Williams 1999 JY8

1999 JC9 15.5 0.15 19990810 342.57511 127.34956 152.21120 6.84441 0.1157972 2.3625388 50 4 1993–1999 0.54 M-v 1 Williams 34983 1999 JC9

1999 JD9 13.8 0.15 19990522 246.93937 268.00163 80.45463 14.32024 0.0696632 2.8471904 54 1 38 days 0.56 Williams 1999 JD9

1999 JL9 14.2 0.15 19990522 46.05934 85.50959 86.40294 15.65703 0.1141193 2.6017009 31 1 38 days 0.66 Williams 1999 JL9

1999 JT9 15.2 0.15 19990412 86.99958 14.91777 82.23654 5.87337 0.1514069 2.3929565 20 1 36 days 0.86 Williams 1999 JT9

1999 JU9 15.1 0.15 19990522 127.78832 282.50902 173.46707 8.93085 0.0722598 2.5229259 26 1 37 days 0.81 Williams 1999 JU9

1999 JG10 13.3 0.15 19990810 340.15470 112.93266 154.05363 10.81953 0.0851995 2.9688768 48 3 1988–1999 0.74 M-v 4 Williams 34984 1999 JG10

1999 JQ10 13.8 0.15 19990522 82.95290 320.18460 172.09503 13.39007 0.1133189 2.6815111 33 1 35 days 0.80 Williams 1999 JQ10

1999 JD11 14.7 0.15 19990522 55.80581 350.78383 185.93055 3.47152 0.0681548 2.5214317 40 1 35 days 0.73 Williams 1999 JD11

1999 JE11 15.8 0.15 19990810 357.46866 191.78244 84.29652 3.41282 0.1965748 2.3464380 56 2 1960–1999 0.66 M-v 5 Williams 34984 1999 JE11

1999 JF11 15.8 0.15 19990522 307.44090 158.58832 152.47348 1.67860 0.1799519 2.3980674 35 1 27 days 0.95 Williams 1999 JF11

1999 JG11 14.6 0.15 19990522 326.00200 67.67966 218.66685 11.33705 0.1612849 2.7543698 47 1 35 days 0.69 Williams 1999 JG11

1999 JJ11 17.2 0.15 19990522 264.56460 67.14634 272.87125 2.11595 0.1195941 2.2134107 17 1 54 days 0.51 Williams 1999 JJ11

1999 JK11 15.3 0.15 19990810 232.75152 161.62738 223.87898 5.11249 0.1300883 2.1877397 35 1 60 days 0.67 M-v 5 Williams 1999 JK11

1999 JL11 16.6 0.15 19990522 335.56344 40.70067 224.28954 3.38684 0.1897911 2.5632962 39 1 57 days 0.86 Williams 1999 JL11

1999 JN11 15.9 0.15 19990522 322.43370 88.20420 229.36996 27.32343 0.3464786 2.6300101 39 1 35 days 0.70 Williams 1999 JN11

1999 JS11 15.6 0.15 19990522 48.86600 310.87023 219.49174 24.20496 0.1925184 2.1803110 26 1 31 days 0.58 Williams 1999 JS11

1999 JT11 15.9 0.15 19990522 122.09856 15.06410 92.48155 24.09628 0.0675547 1.9287440 43 1 33 days 0.62 Williams 1999 JT11

1999 JU11 15.9 0.15 19990522 91.15293 31.01332 87.85567 25.90596 0.2410479 2.3320489 18 1 33 days 1.22 Williams 1999 JU11

1999 JV11 16.8 0.15 19990522 236.74332 286.61565 83.43874 23.91555 0.1041878 1.9121207 32 1 33 days 0.89 Williams 1999 JV11

1999 JW11 14.9 0.15 19990810 68.66992 70.73981 98.78099 22.54382 0.2341391 2.3041113 47 2 1995–1999 0.70 M-v 5 Williams 34984 1999 JW11

1999 JB12 15.9 0.15 19990522 61.56578 309.07234 221.68349 19.82910 0.0643982 1.9623886 34 1 35 days 0.76 Williams 1999 JB12

1999 JF12 15.4 0.15 19990522 325.85098 128.34559 174.55266 23.71036 0.2817866 2.3236119 32 1 58 days 0.69 Williams 1999 JF12

1999 JK12 15.8 0.15 19990810 33.57381 112.91779 87.83386 7.81857 0.2507517 2.7505725 38 1 86 days 0.80 M-v 4 Williams 35101 1999 JK12

1999 JS12 13.1 0.15 19990502 259.23643 264.71541 63.72832 20.41225 0.0883816 3.1923057 62 1 58 days 0.85 Williams 1999 JS12
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1999 JT12 14.9 0.15 19990502 329.42610 177.36159 81.43655 11.78203 0.1332635 2.3731874 53 1 58 days 0.68 Williams 1999 JT12

1999 JZ12 14.6 0.15 19990810 359.59265 123.97328 121.36926 4.82204 0.0231000 2.5212445 49 2 1989–1999 0.78 M-v 5 Williams 34984 1999 JZ12

1999 JB13 14.4 0.15 19990522 323.74465 181.53727 121.17700 10.34999 0.2601904 2.7350030 34 1 36 days 0.50 Williams 1999 JB13

1999 JC13 14.3 0.15 19990522 322.67728 94.45146 195.86530 13.23648 0.1084679 2.5906742 35 1 36 days 0.46 Williams 1999 JC13

1999 JD13 16.8 0.15 19990611 21.23413 53.25288 220.06490 5.67247 0.2612142 2.1716451 21 1 55 days 0.27 Williams 1999 JD13

1999 JF13 15.6 0.15 19990810 305.46249 105.66990 227.36696 3.82113 0.1474377 2.1586126 32 2 1990–1999 0.70 M-v 5 Williams 34984 1999 JF13

1999 JW13 16.0 0.15 19990522 44.48440 113.67399 75.75543 5.90339 0.0656480 2.4441016 26 1 34 days 0.97 Williams 1999 JW13

1999 JX13 16.0 0.15 19990502 274.21448 98.43689 228.06507 11.13547 0.0987768 2.4336872 11 1 5 days 1.36 E Williams 1999 JX13

1999 JZ13 14.9 0.15 19990522 230.26013 160.64203 214.99077 24.63999 0.1898439 2.3207626 17 1 37 days 0.94 Williams 1999 JZ13

1999 JE14 15.9 0.15 19990502 223.62085 325.49278 54.71937 8.14130 0.1847449 2.3290529 13 1 5 days 0.57 E Williams 1999 JE14

1999 JG14 14.9 0.15 19990522 315.49335 240.54387 67.40842 30.24969 0.2186645 2.6160442 26 1 33 days 0.76 Williams 1999 JG14

1999 JO14 15.4 0.15 19990611 340.24424 127.72198 139.38183 6.84261 0.1810694 2.3279011 61 1 59 days 0.95 Williams 1999 JO14

1999 JP14 13.2 0.15 19990412 227.10930 147.64413 215.61739 32.56999 0.2240867 2.6148086 50 1 55 days 0.87 Williams 1999 JP14

1999 JQ14 14.1 0.15 19990502 222.76764 282.21626 81.29575 5.03602 0.0757926 2.6171941 35 1 10 days 0.87 Williams 1999 JQ14

1999 JR14 15.3 0.15 19990502 26.59669 357.61582 193.75456 5.85662 0.0734596 2.4052531 43 1 10 days 0.77 Williams 1999 JR14

1999 JT14 15.5 0.15 19990810 321.87777 181.12083 135.00415 3.08050 0.2097582 2.1584846 48 3 1989–1999 0.70 M-v 4 Williams 34985 1999 JT14

1999 JV14 13.8 0.15 19990522 220.51531 177.98358 198.48404 10.43202 0.0838556 2.9875805 37 1 35 days 0.69 Williams 1999 JV14

1999 JY14 15.8 0.15 19990522 269.77202 189.14089 153.44504 5.14079 0.2063020 2.1269628 38 1 31 days 0.85 Williams 1999 JY14

1999 JD15 15.0 0.15 19990810 323.24870 247.01825 86.53911 22.60061 0.2927875 2.3526370 33 1 68 days 0.62 M-v 4 Williams 1999 JD15

1999 JE15 16.1 0.15 19990810 335.78723 253.39496 40.50535 7.02332 0.1998140 2.2295438 44 2 1993–1999 0.82 M-v 5 Williams 34985 1999 JE15

1999 JK15 14.4 0.15 19990810 19.61306 72.56169 162.75867 11.69907 0.2746205 2.6655304 45 1 118 days 0.68 M-v 3 Williams 35102 1999 JK15

1999 JP15 15.0 0.15 19990522 304.68261 142.87294 160.20027 11.89177 0.1168449 2.7118986 32 1 31 days 0.82 Williams 1999 JP15

1999 JQ15 14.4 0.15 19990810 333.75615 154.66284 157.63224 5.03553 0.2062047 2.4028229 62 5 1977–1999 0.74 M-v 2 Williams 34985 1999 JQ15

1999 JU15 14.1 0.15 19990522 253.91929 290.59410 70.31407 6.26565 0.1870974 2.2650359 39 1 36 days 0.65 Williams 1999 JU15

1999 JV15 16.4 0.15 19990522 303.38805 225.89876 82.34556 7.44636 0.1289921 2.3086587 23 1 39 days 0.90 Williams 1999 JV15

1999 JA16 14.6 0.15 19990522 0.70784 181.66672 52.81897 5.68203 0.1177566 2.5300312 48 1 38 days 0.59 Williams 1999 JA16

1999 JJ16 16.6 0.15 19990502 327.91321 57.97377 227.35944 0.24090 0.2724287 2.9825182 9 1 4 days 0.66 E Williams 1999 JJ16

1999 JU16 15.6 0.15 19990502 160.43173 5.58194 59.74067 5.01219 0.2068134 2.4753796 15 1 7 days 0.90 E Williams 1999 JU16

1999 JN17 13.8 0.15 19990810 10.76652 79.16307 216.07501 4.27030 0.2078804 2.2352307 20 1 66 days 0.41 M-v 6 Williams 1999 JN17

1999 JQ17 14.8 0.15 19990810 17.06851 120.51036 125.95642 6.82840 0.0825957 2.5626804 38 1 68 days 0.63 M-v 4 Williams 1999 JQ17

1999 JR17 14.6 0.15 19990412 3.01866 331.08948 230.85549 16.92195 0.1648460 2.8521972 20 1 31 days 1.10 Williams 1999 JR17

1999 JX17 14.3 0.15 19990412 274.47344 64.35357 239.09436 11.47537 0.0841687 2.4814877 16 1 31 days 0.83 Williams 1999 JX17

1999 JA18 13.5 0.15 19990502 293.58188 289.61871 10.50027 11.75303 0.1678687 2.6265634 18 1 6 days 0.79 E Williams 1999 JA18

1999 JB18 15.9 0.15 19990412 335.07663 334.44372 262.51805 6.17337 0.0659632 2.3702816 15 1 31 days 1.02 Williams 1999 JB18

1999 JF18 15.4 0.15 19990502 326.11502 30.53787 232.80572 8.82127 0.1902596 2.3943493 26 1 50 days 0.83 Williams 1999 JF18

1999 JM18 16.1 0.15 19990502 329.92852 255.74495 2.72816 3.71465 0.1814164 2.3320109 11 1 3 days 0.79 Williams 1999 JM18

1999 JR18 14.6 0.15 19990502 276.27327 341.23161 341.07762 5.28190 0.2103972 2.5937942 13 1 3 days 0.56 Williams 1999 JR18

1999 JW18 14.5 0.15 19990502 339.81994 228.84126 12.45570 12.09999 0.1150317 3.0215381 23 1 34 days 0.89 Williams 1999 JW18

1999 JA19 14.9 0.15 19990502 319.43489 24.13967 243.03784 6.94456 0.1190572 2.2830690 26 1 34 days 0.79 Williams 1999 JA19

1999 JC19 13.4 0.15 19990412 257.29707 316.29358 11.56190 5.15169 0.1366572 3.1373406 20 1 37 days 1.23 Williams 1999 JC19

1999 JF19 14.3 0.15 19990502 51.76532 133.45478 19.78263 4.06427 0.1071562 2.5755198 23 1 33 days 0.90 Williams 1999 JF19

1999 JL19 15.1 0.15 19990502 341.28040 231.98253 14.17425 5.30961 0.2224935 2.6379250 31 1 34 days 1.09 Williams 1999 JL19

1999 JO19 14.4 0.15 19990810 286.60582 35.38807 294.99848 3.28328 0.1027953 2.2803335 43 3 1986–1999 0.70 M-v 4 Williams 34986 1999 JO19

1999 JP19 13.0 0.15 19990502 168.07986 28.90605 17.08361 10.54534 0.1305195 3.0212244 28 1 34 days 1.18 Williams 1999 JP19

1999 JU19 14.3 0.15 19990810 336.18793 16.59330 263.54999 5.89859 0.1415879 2.5163354 45 4 1960–1999 0.65 M-v 2 Williams 34986 1999 JU19

1999 JV19 15.3 0.15 19990502 24.85624 276.42477 271.03244 5.20698 0.1127128 2.2710739 30 1 34 days 0.71 Williams 1999 JV19

1999 JZ19 13.8 0.15 19990502 128.35667 48.84370 24.40327 14.49997 0.2219659 2.6231649 24 1 10 days 1.01 Williams 1999 JZ19

1999 JB20 13.9 0.15 19990810 5.40682 10.97528 234.42721 10.58573 0.3196652 3.0048308 51 1 130 days 0.56 M-v 4 Williams 35103 1999 JB20

1999 JJ20 13.0 0.15 19990502 318.35209 228.47176 34.08095 11.83024 0.0559227 3.3500069 46 1 34 days 0.73 Williams 1999 JJ20

1999 JL20 16.0 0.15 19990502 334.51351 15.26753 235.04393 1.63761 0.1370410 2.2939596 25 1 12 days 0.97 Williams 1999 JL20

1999 JT20 14.3 0.15 19990502 59.20328 295.33462 205.29547 5.03780 0.1482856 3.1292281 25 1 9 days 0.88 E Williams 1999 JT20

1999 JU20 14.4 0.15 19990502 304.20790 240.46574 54.08906 3.40507 0.1994854 2.2479492 31 1 10 days 0.36 Williams 1999 JU20

1999 JV20 12.8 0.15 19990810 87.38009 82.33237 48.61682 2.28789 0.1391737 3.1073233 34 2 1994–1999 0.65 M-v 7 Williams 34987 1999 JV20
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1999 JX20 14.5 0.15 19990502 76.13518 64.88604 60.96996 1.82641 0.1238080 3.1102885 12 1 3 days 0.80 E Williams 1999 JX20

1999 JZ20 15.6 0.15 19990502 78.38175 74.35231 45.87810 2.98446 0.1638436 2.3125486 29 1 35 days 0.74 Williams 1999 JZ20

1999 JB21 15.3 0.15 19990502 333.97884 28.22145 223.40940 4.98118 0.1399937 2.2804662 38 1 35 days 0.73 Williams 1999 JB21

1999 JD21 16.4 0.15 19990412 337.04178 202.84837 36.60022 2.39293 0.1216987 2.1926659 29 1 40 days 0.82 Williams 1999 JD21

1999 JE21 14.9 0.15 19990502 103.87832 200.70034 254.94565 1.41001 0.1709462 2.3718438 33 1 9 days 0.76 Williams 1999 JE21

1999 JF21 13.5 0.15 19990502 224.98511 138.21436 229.24648 6.35229 0.2310286 2.6524832 44 1 35 days 0.78 Williams 1999 JF21

1999 JN21 14.2 0.15 19990502 294.44036 64.51602 231.09450 8.33240 0.1148184 3.0231026 35 1 35 days 1.01 Williams 1999 JN21

1999 JO21 15.8 0.15 19990502 335.73471 271.75181 341.31318 1.60944 0.1755806 2.4681310 25 1 34 days 0.95 Williams 1999 JO21

1999 JP21 14.4 0.15 19990810 126.88611 83.60421 27.63664 7.04942 0.0703626 2.3838594 45 4 1973–1999 0.80 M-v 1 Williams 34987 1999 JP21

1999 JQ21 13.5 0.15 19990502 286.14536 82.00900 229.30611 21.60612 0.1738614 3.1057174 41 1 55 days 0.89 Williams 1999 JQ21

1999 JR21 13.8 0.15 19990810 293.53101 68.82583 258.71628 5.56991 0.1385514 2.3907876 40 1 60 days 0.62 M-v 5 Williams 1999 JR21

1999 JU21 14.8 0.15 19990810 21.34185 240.60537 344.32021 4.98063 0.0627829 2.4209290 40 3 1991–1999 0.66 M-v 4 Williams 34987 1999 JU21

1999 JV21 13.8 0.15 19990810 343.79716 14.83966 251.46332 9.72429 0.1733610 3.1492173 34 1 60 days 0.81 M-v 5 Williams 1999 JV21

1999 JY21 15.0 0.15 19990502 337.35488 333.93325 270.59992 2.53055 0.0700583 2.2137240 31 1 34 days 0.55 Williams 1999 JY21

1999 JZ21 15.0 0.15 19990502 49.34357 114.34915 43.77120 8.83820 0.0930800 2.7484751 22 1 10 days 0.81 Williams 1999 JZ21

1999 JC22 14.0 0.15 19990502 231.39913 127.88045 234.92239 12.38150 0.2075899 2.6844438 27 1 34 days 0.94 Williams 1999 JC22

1999 JD22 14.8 0.15 19990502 174.01619 39.91313 1.10859 5.52525 0.1133732 2.1719933 20 1 33 days 1.00 Williams 1999 JD22

1999 JF22 14.8 0.15 19990502 89.97201 122.59942 350.32362 6.45609 0.1558543 2.5204820 18 1 9 days 0.83 Williams 1999 JF22

1999 JH22 13.8 0.15 19990810 54.40340 255.65841 288.95311 4.15896 0.0850611 2.5604919 37 3 1982–1999 0.55 M-v 4 Williams 34987 1999 JH22

1999 JJ22 14.7 0.15 19990502 243.32032 56.63350 284.40031 4.85269 0.0391650 2.6772768 33 1 54 days 0.89 Williams 1999 JJ22

1999 JM22 14.4 0.15 19990502 281.21860 76.02703 231.55326 12.93028 0.0859212 2.6082447 42 1 34 days 0.87 Williams 1999 JM22

1999 JO22 14.3 0.15 19990502 132.72424 200.07500 239.06795 9.33404 0.1006118 2.9705696 19 1 10 days 1.13 Williams 1999 JO22

1999 JP22 15.3 0.15 19990522 318.38192 11.46030 276.26808 2.48050 0.1997959 2.2447744 33 1 27 days 0.62 Williams 1999 JP22

1999 JS22 14.9 0.15 19990502 339.28044 2.25872 241.84047 3.73076 0.1021631 2.7715386 31 1 9 days 0.86 Williams 1999 JS22

1999 JT22 14.5 0.15 19990412 51.11876 260.23569 251.64161 2.26775 0.1165393 3.1384370 16 1 28 days 0.87 Williams 1999 JT22

1999 JU22 14.8 0.15 19990502 3.92920 350.79078 223.56856 12.74445 0.0364054 2.5611688 38 1 35 days 0.81 Williams 1999 JU22

1999 JV22 14.8 0.15 19990502 58.07860 265.68653 227.68832 3.59119 0.2424021 3.1341096 12 1 5 days 0.94 E Williams 1999 JV22

1999 JZ22 14.7 0.15 19990810 32.15768 342.46792 224.95419 2.16454 0.0516010 2.6579792 45 3 1977–1999 0.87 M-v 4 Williams 34987 1999 JZ22

1999 JB23 15.9 0.15 19990502 1.34993 14.96541 201.86136 1.86200 0.1471129 2.4042948 24 1 31 days 0.97 Williams 1999 JB23

1999 JE23 13.8 0.15 19990502 46.01717 291.62338 215.21347 23.57181 0.2391310 3.1527179 33 1 33 days 0.82 Williams 1999 JE23

1999 JJ23 15.5 0.15 19990502 332.03464 48.31691 210.61812 7.71398 0.1870900 2.4123040 38 1 35 days 0.84 Williams 1999 JJ23

1999 JK23 14.6 0.15 19990412 132.46715 13.49250 57.34116 6.06093 0.1317165 2.2732824 26 1 36 days 0.90 Williams 1999 JK23

1999 JL23 14.3 0.15 19990502 345.75248 24.23055 218.23544 11.18828 0.2402944 2.7698918 44 1 55 days 0.64 Williams 1999 JL23

1999 JM23 15.6 0.15 19990412 307.72267 226.05739 49.18873 7.01027 0.1083265 2.2664010 36 1 37 days 0.84 Williams 1999 JM23

1999 JN23 14.8 0.15 19990412 304.48330 228.02599 50.73004 7.13300 0.1053666 2.3355933 40 1 37 days 0.82 Williams 1999 JN23

1999 JO23 15.9 0.15 19990810 346.30879 228.44162 55.64973 3.91939 0.2407436 2.3148563 41 2 1996–1999 0.71 M-v 5 Williams 34988 1999 JO23

1999 JQ23 13.5 0.15 19990502 176.02533 196.73776 204.53040 4.85810 0.2615647 2.5995025 16 1 9 days 0.92 D Williams 1999 JQ23

1999 JR23 14.5 0.15 19990502 227.91410 152.87446 210.30867 5.46609 0.1553815 2.2598247 38 1 34 days 0.78 Williams 1999 JR23

1999 JS23 14.7 0.15 19990502 283.52816 100.49082 218.34446 8.36568 0.2035855 2.6726003 40 1 35 days 0.79 Williams 1999 JS23

1999 JV23 16.2 0.15 19990502 8.17399 170.93628 36.45822 9.97039 0.1845239 2.6341949 12 1 5 days 0.75 Williams 1999 JV23

1999 JY23 14.4 0.15 19990412 73.38409 97.29391 36.61947 12.80862 0.0691004 2.8038667 33 1 43 days 0.86 Williams 1999 JY23

1999 JC24 13.7 0.15 19990502 97.64662 243.29342 224.01827 11.95173 0.1387020 2.6802298 49 1 56 days 0.76 Williams 1999 JC24

1999 JD24 17.2 0.15 19990502 335.65769 16.79534 233.52844 3.45402 0.0985458 2.1621049 17 1 5 days 1.09 E Williams 1999 JD24

1999 JG24 14.1 0.15 19990502 91.56855 46.10985 33.87987 13.99189 0.4897189 2.6624703 20 1 9 days 0.75 Williams 1999 JG24

1999 JH24 15.0 0.15 19990502 285.77589 281.11168 30.53783 6.84401 0.1484973 2.3367706 36 1 34 days 0.71 Williams 1999 JH24

1999 JJ24 16.1 0.15 19990502 11.47664 181.40871 25.11270 4.67604 0.0962734 2.2821147 13 1 9 days 1.00 E Williams 1999 JJ24

1999 JL24 14.2 0.15 19990810 282.76549 305.73044 36.76859 12.41623 0.1664217 2.3588697 58 2 1989–1999 0.83 M-v 4 Williams 34988 1999 JL24

1999 JM24 15.6 0.15 19990502 47.02227 286.94442 235.03110 5.32371 0.1269035 2.6723642 17 1 9 days 1.03 Williams 1999 JM24

1999 JN24 13.2 0.15 19990502 302.17246 257.42511 28.76542 10.97009 0.0775300 2.9897251 36 1 56 days 0.89 Williams 1999 JN24

1999 JO24 14.6 0.15 19990522 282.82067 292.71056 24.40519 5.96850 0.1162275 2.3445409 26 1 26 days 0.75 Williams 1999 JO24

1999 JP24 15.4 0.15 19990502 13.91912 309.34458 254.23478 5.31141 0.1010664 2.4661699 34 1 55 days 0.90 Williams 1999 JP24

1999 JT24 14.8 0.15 19990502 311.12519 255.53799 31.06476 14.77786 0.1635768 2.7251680 25 1 34 days 0.79 Williams 1999 JT24

1999 JU24 13.2 0.15 19990502 38.40253 154.23840 25.67047 11.84423 0.0418859 3.1344077 33 1 55 days 0.64 Williams 1999 JU24



M.P.C. 35454 1999 JULY 28

1999 JV24 14.6 0.15 19990502 77.83696 112.04828 27.24592 15.30081 0.0434990 2.5702808 30 1 54 days 1.10 Williams 1999 JV24

1999 JX24 15.0 0.15 19990502 332.59553 259.66119 4.24289 7.28902 0.2138880 2.6858992 18 1 52 days 0.69 Williams 1999 JX24

1999 JB25 13.0 0.15 19990810 172.91684 43.83109 21.28905 13.46768 0.1575124 2.6537738 38 3 1975–1999 0.81 M-v 4 Williams 34988 1999 JB25

1999 JC25 15.6 0.15 19990502 338.73632 331.15983 285.19762 4.47474 0.2267803 2.5446637 31 1 9 days 0.80 Williams 1999 JC25

1999 JD25 15.7 0.15 19990502 310.02936 20.48856 265.87876 5.09115 0.1499165 2.3057030 33 1 55 days 1.04 Williams 1999 JD25

1999 JF25 16.3 0.15 19990502 341.08590 257.09575 349.65486 3.78400 0.1282552 2.2941420 19 1 10 days 0.86 Williams 1999 JF25

1999 JG25 15.0 0.15 19990502 332.78012 330.27517 286.94190 4.02534 0.1270264 2.3086461 28 1 34 days 0.61 Williams 1999 JG25

1999 JH25 15.3 0.15 19990502 257.03017 334.24699 8.18404 6.48981 0.1590458 2.3462328 18 1 10 days 0.94 Williams 1999 JH25

1999 JK25 15.1 0.15 19990810 340.72290 12.02297 276.82066 3.89661 0.2056047 2.3398648 32 2 1996–1999 0.76 M-v 5 Williams 34988 1999 JK25

1999 JN25 14.4 0.15 19990810 330.71460 297.96579 2.26808 2.16664 0.1780268 2.2053052 36 3 1992–1999 0.69 M-v 4 Williams 34989 1999 JN25

1999 JP25 14.3 0.15 19990502 318.02508 238.77278 32.39010 5.31655 0.0912461 2.4699040 42 1 51 days 0.64 Williams 1999 JP25

1999 JQ25 15.4 0.15 19990502 321.27424 271.42518 12.97795 1.76550 0.2613436 3.0942943 17 1 8 days 0.94 Williams 1999 JQ25

1999 JS25 13.8 0.15 19990502 267.82354 278.94245 38.30792 8.54493 0.0350578 3.1745843 30 1 12 days 0.98 Williams 1999 JS25

1999 JW25 14.5 0.15 19990502 287.60619 277.16352 40.68904 8.06439 0.2066550 2.5732533 31 1 34 days 0.99 Williams 1999 JW25

1999 JX25 13.8 0.15 19990412 92.49926 69.95360 43.86158 14.77945 0.0934467 3.1181332 29 1 37 days 1.00 Williams 1999 JX25

1999 JY25 14.8 0.15 19990502 310.96942 237.93311 43.44554 2.54202 0.1197160 2.5399252 37 1 35 days 0.77 Williams 1999 JY25

1999 JB26 13.9 0.15 19990502 285.60623 82.69646 216.82866 9.60151 0.0511512 3.0288404 29 1 11 days 0.95 E Williams 1999 JB26

1999 JD26 15.2 0.15 19990810 354.26730 209.55182 44.96402 15.48731 0.0987042 2.6577851 31 2 1996–1999 0.72 M-v 5 Williams 34989 1999 JD26

1999 JE26 14.2 0.15 19990810 65.77887 313.75557 217.50904 14.32874 0.0703166 2.6264089 48 3 1988–1999 0.65 M-v 3 Williams 34989 1999 JE26

1999 JG26 15.4 0.15 19990502 285.07036 257.63380 50.64304 9.18949 0.1164185 2.7442333 10 1 5 days 1.40 E Williams 1999 JG26

1999 JJ26 16.6 0.15 19990502 342.86104 176.37091 71.93707 2.95518 0.2487366 2.6831749 22 1 10 days 0.96 Williams 1999 JJ26

1999 JK26 13.8 0.15 19990412 29.96506 130.76085 50.80374 12.19425 0.0575138 3.1972682 32 1 37 days 0.87 Williams 1999 JK26

1999 JL26 14.4 0.15 19990810 83.91908 68.36263 76.81089 3.84005 0.1111576 2.7558252 43 3 1994–1999 0.74 M-v 4 Williams 34989 1999 JL26

1999 JM26 15.4 0.15 19990502 60.81570 94.02841 57.65841 9.73383 0.0689483 2.7414284 17 1 8 days 0.95 Williams 1999 JM26

1999 JP26 14.0 0.15 19990502 130.94224 279.17622 167.93387 2.44013 0.0353111 2.9273455 27 1 12 days 0.94 E Williams 1999 JP26

1999 JQ26 15.6 0.15 19990502 310.92481 77.67288 215.28010 3.28073 0.2245319 2.2883859 40 1 35 days 0.99 Williams 1999 JQ26

1999 JS26 15.1 0.15 19990412 91.17242 53.82344 45.41247 13.61677 0.2450913 2.6630230 21 1 36 days 0.93 Williams 1999 JS26

1999 JT26 15.5 0.15 19990502 25.57790 132.33342 60.32509 1.64898 0.0568299 2.5596781 26 1 12 days 0.93 Williams 1999 JT26

1999 JV26 17.6 0.15 19990502 356.82437 165.24762 61.50660 1.07148 0.2522110 2.3158827 23 1 32 days 0.99 Williams 1999 JV26

1999 JW26 16.3 0.15 19990502 29.30129 316.12506 222.25552 10.49660 0.1995563 2.4083614 28 1 12 days 0.96 Williams 1999 JW26

1999 JX26 13.8 0.15 19990810 258.10954 284.52907 66.61793 2.92171 0.0836589 2.8527862 45 4 1986–1999 0.88 M-v 1 Williams 34990 1999 JX26

1999 JZ26 15.4 0.15 19990522 354.69410 159.53471 74.03912 3.06978 0.1414570 3.1074122 20 1 31 days 0.79 Williams 1999 JZ26

1999 JK27 14.7 0.15 19990502 287.18208 204.35294 92.83659 3.61269 0.0313121 2.9099682 26 1 10 days 0.81 Williams 1999 JK27

1999 JL27 14.7 0.15 19990810 301.99388 168.89700 145.10912 2.64559 0.0558857 2.3004516 37 3 1992–1999 0.70 M-v 5 Williams 34990 1999 JL27

1999 JM27 15.3 0.15 19990502 59.20233 297.28563 213.59505 15.87656 0.1119628 2.6433559 27 1 9 days 0.80 E Williams 1999 JM27

1999 JQ27 14.7 0.15 19990502 325.44934 42.92931 218.34479 13.12329 0.0659703 2.5954182 45 1 54 days 0.93 Williams 1999 JQ27

1999 JT27 14.4 0.15 19990522 334.49639 68.86472 185.47212 2.11935 0.0385676 2.7374878 28 1 30 days 0.62 Williams 1999 JT27

1999 JU27 15.9 0.15 19990522 346.46253 190.75451 55.80852 6.53559 0.1121197 2.1869350 35 1 28 days 0.80 Williams 1999 JU27

1999 JW27 14.5 0.15 19990522 334.07152 176.33020 84.36257 2.08300 0.1357760 3.0988999 27 1 31 days 0.81 Williams 1999 JW27

1999 JY27 15.6 0.15 19990502 350.44533 116.93102 120.95413 1.31935 0.2320539 2.7618882 39 1 56 days 0.77 Williams 1999 JY27

1999 JZ27 12.9 0.15 19990810 285.65001 237.77322 81.01943 3.32939 0.0428747 3.1973212 51 2 1982–1999 0.76 M-v 4 Williams 34990 1999 JZ27

1999 JC28 15.3 0.15 19990502 77.65489 275.62564 209.60075 2.25738 0.1672239 2.2901466 16 1 12 days 1.10 E Williams 1999 JC28

1999 JE28 14.2 0.15 19990502 216.96746 182.22088 186.46504 1.53841 0.0552349 2.8642167 32 1 56 days 0.98 Williams 1999 JE28

1999 JJ28 15.5 0.15 19990412 341.15679 203.26748 42.43640 3.30840 0.2443675 2.6484604 35 1 37 days 0.85 Williams 1999 JJ28

1999 JN28 13.9 0.15 19990502 218.45033 143.24503 227.75848 9.58175 0.1210888 3.0347771 20 1 11 days 0.80 Williams 1999 JN28

1999 JO28 16.2 0.15 19990502 342.39190 205.45422 40.37242 11.39172 0.1461585 2.6734793 15 1 8 days 1.01 Williams 1999 JO28

1999 JR28 14.6 0.15 19990502 174.69172 13.82338 32.45654 9.22175 0.2711600 2.3142438 17 1 9 days 0.84 Williams 1999 JR28

1999 JT28 15.8 0.15 19990502 8.98321 208.17532 2.62200 2.94414 0.1149090 2.3015522 21 1 10 days 0.88 Williams 1999 JT28

1999 JV28 12.9 0.15 19990522 198.56863 358.43715 32.42978 11.26130 0.0955972 3.0031883 31 1 31 days 0.74 Williams 1999 JV28

1999 JW28 15.5 0.15 19990502 59.47183 105.76700 37.74376 15.04809 0.1837330 2.6906855 15 1 9 days 0.94 Williams 1999 JW28

1999 JC29 15.4 0.15 19990522 316.91830 33.60041 251.36964 8.05767 0.1414970 2.3054762 29 1 30 days 0.70 Williams 1999 JC29

1999 JD29 13.9 0.15 19990502 165.38516 34.53544 20.91656 12.12195 0.1237453 2.9845520 30 1 10 days 1.32 Williams 1999 JD29

1999 JG29 15.1 0.15 19990810 28.88986 327.51791 221.59691 19.67628 0.4064984 3.5038627 93 1 60 days 0.57 M-v 4 Williams 35105 1999 JG29
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1999 JM29 15.8 0.15 19990522 291.55332 64.70255 255.19517 5.27258 0.1711442 2.2167337 31 1 37 days 0.71 Williams 1999 JM29

1999 JO29 16.8 0.15 19990502 304.24835 242.35250 45.80262 5.44171 0.1358862 2.2165983 16 1 9 days 0.94 Williams 1999 JO29

1999 JQ29 15.9 0.15 19990502 353.80940 206.51843 22.11171 5.07825 0.0836177 2.2884545 20 1 10 days 0.99 Williams 1999 JQ29

1999 JR29 16.0 0.15 19990412 345.51816 141.78044 90.25018 3.19511 0.1073147 2.5946632 20 1 36 days 1.02 Williams 1999 JR29

1999 JS29 15.9 0.15 19990502 353.07839 140.43606 87.84865 2.85711 0.0434255 2.6859500 10 1 5 days 1.17 E Williams 1999 JS29

1999 JT29 16.5 0.15 19990502 325.52961 51.98863 215.06411 6.21342 0.1545499 2.2871002 16 1 9 days 1.13 Williams 1999 JT29

1999 JU29 16.2 0.15 19990502 341.04044 50.04204 195.88709 5.75138 0.1245189 2.4639244 29 1 9 days 0.90 Williams 1999 JU29

1999 JZ29 15.6 0.15 19990502 255.34763 310.85100 32.50887 4.16482 0.1198392 2.3312214 12 1 9 days 1.16 E Williams 1999 JZ29

1999 JA30 15.1 0.15 19990502 317.77283 55.65462 223.11165 25.93849 0.1681024 3.0948155 18 1 12 days 0.87 Williams 1999 JA30

1999 JD30 13.6 0.15 19990502 6.56025 171.89908 47.02698 22.51244 0.1426945 2.9728321 24 1 11 days 0.83 Williams 1999 JD30

1999 JF30 16.1 0.15 19990522 298.35179 260.70560 55.38679 6.30307 0.1841728 2.2494902 34 1 38 days 1.01 Williams 1999 JF30

1999 JJ30 16.3 0.15 19990522 18.43653 345.32126 230.15401 9.34535 0.0951496 2.2985729 35 1 35 days 0.74 Williams 1999 JJ30

1999 JL30 15.1 0.15 19990502 22.68048 165.02552 28.20603 13.90191 0.1461552 2.6202126 42 1 54 days 0.79 Williams 1999 JL30

1999 JN30 14.4 0.15 19990810 282.41635 53.43830 287.12200 5.37909 0.1300379 2.4825429 26 2 1996–1999 0.69 M-v 5 Williams 34991 1999 JN30

1999 JR30 15.7 0.15 19990502 240.36089 350.35351 9.56532 5.94024 0.1845127 2.2377740 21 1 10 days 0.86 Williams 1999 JR30

1999 JT30 13.8 0.15 19990810 299.06889 322.43766 3.27422 4.98115 0.1650647 2.7524856 31 2 1991–1999 0.76 M-v 5 Williams 34991 1999 JT30

1999 JB31 16.2 0.15 19990502 93.28569 87.13251 32.73365 4.65520 0.0901711 2.2394241 24 1 10 days 1.09 D Williams 1999 JB31

1999 JE31 15.3 0.15 19990502 284.93739 97.28900 237.32070 1.69598 0.3186320 2.6224570 18 1 12 days 0.86 Williams 1999 JE31

1999 JG31 14.9 0.15 19990522 289.04046 103.04934 226.11694 9.76831 0.2641260 2.6404701 33 1 33 days 0.80 Williams 1999 JG31

1999 JH31 14.2 0.15 19990522 105.95180 243.08443 226.79645 10.09531 0.1040614 3.0461949 25 1 31 days 1.06 Williams 1999 JH31

1999 JL31 16.0 0.15 19990502 51.34974 127.41517 41.22241 6.66363 0.0387976 2.2502562 17 1 11 days 0.90 Williams 1999 JL31

1999 JM31 15.7 0.15 19990522 271.91294 292.86609 46.17053 2.96993 0.1984631 2.1874973 25 1 31 days 1.00 Williams 1999 JM31

1999 JQ31 14.0 0.15 19990810 58.76506 134.17490 53.50466 6.63309 0.0375551 2.4214683 54 2 1978–1999 0.66 M-v 4 Williams 34991 1999 JQ31

1999 JR31 15.0 0.15 19990502 65.56192 95.63411 50.31463 12.26352 0.1016108 2.7147930 19 1 14 days 0.99 Williams 1999 JR31

1999 JU31 15.4 0.15 19990502 348.20365 172.82607 64.81696 3.39188 0.1041049 2.5636633 37 1 56 days 0.88 Williams 1999 JU31

1999 JY31 14.8 0.15 19990522 198.99017 246.89662 146.48763 2.40768 0.1594343 2.4231865 14 1 31 days 0.73 Williams 1999 JY31

1999 JB32 14.2 0.15 19990810 265.76734 240.14670 106.04586 3.24321 0.0862798 2.8824073 32 3 1993–1999 0.78 M-v 4 Williams 34992 1999 JB32

1999 JC32 14.2 0.15 19990810 12.17175 179.79568 56.12006 14.25008 0.1266754 2.6876836 56 1 63 days 0.68 M-v 4 Williams 1999 JC32

1999 JE32 16.6 0.15 19990502 345.81287 81.13888 160.99868 2.53106 0.1656590 2.3750908 20 1 9 days 0.76 Williams 1999 JE32

1999 JF32 15.3 0.15 19990412 152.16914 334.93461 88.07402 5.00278 0.0555957 2.5446475 21 1 36 days 1.11 Williams 1999 JF32

1999 JG32 15.3 0.15 19990810 5.67556 176.38907 74.10064 5.17057 0.1265860 2.3442720 37 1 63 days 0.68 M-v 5 Williams 1999 JG32

1999 JH32 14.8 0.15 19990502 340.34647 45.39295 202.84476 8.35769 0.1233271 2.5687318 33 1 56 days 0.73 Williams 1999 JH32

1999 JJ32 15.8 0.15 19990522 291.65652 170.88819 152.24609 2.90815 0.2271889 2.3764213 33 1 29 days 0.83 Williams 1999 JJ32

1999 JL32 16.9 0.15 19990502 314.33517 215.06417 74.74924 5.82918 0.2110017 2.3632669 17 1 4 days 0.84 Williams 1999 JL32

1999 JM32 15.8 0.15 19990522 344.52058 167.12009 84.16712 3.65613 0.1389504 2.3985998 17 1 28 days 0.80 Williams 1999 JM32

1999 JN32 13.7 0.15 19990810 332.11459 66.59469 210.89909 11.19099 0.0714777 3.0598098 29 1 63 days 0.73 M-v 5 Williams 1999 JN32

1999 JO32 13.1 0.15 19990810 227.63980 310.12548 66.97304 10.70729 0.0647350 3.2547298 33 1 63 days 0.72 M-v 5 Williams 1999 JO32

1999 JQ32 13.6 0.15 19990810 51.17927 128.28955 56.85550 14.38546 0.1487031 2.7178101 57 1 131 days 0.66 M-v 4 Williams 35105 1999 JQ32

1999 JR32 14.7 0.15 19990810 64.28831 108.32652 66.89401 7.68122 0.1431183 2.3732091 54 2 1997–1999 0.56 M-v 4 Williams 34992 1999 JR32

1999 JS32 13.6 0.15 19990810 326.88615 135.20762 145.50162 2.97481 0.0293727 2.9046468 43 5 1981–1999 0.70 M-v 1 Williams 34992 1999 JS32

1999 JT32 15.5 0.15 19990502 106.21526 50.97550 57.89976 8.26085 0.0830225 2.2773980 26 1 15 days 0.72 Williams 1999 JT32

1999 JV32 16.7 0.15 19990522 3.69054 148.95019 77.08561 3.18251 0.1623529 2.3540205 22 1 31 days 0.77 Williams 1999 JV32

1999 JW32 13.4 0.15 19990522 241.19484 294.59575 59.39189 10.16887 0.0778587 3.0188227 34 1 35 days 0.75 Williams 1999 JW32

1999 JZ32 15.4 0.15 19990502 316.86139 219.35359 64.05207 3.13339 0.1809134 2.5768866 34 1 53 days 1.02 Williams 1999 JZ32

1999 JA33 15.0 0.15 19990810 339.60405 174.66712 104.83654 1.56177 0.1060674 2.4366510 32 2 1996–1999 0.75 M-v 5 Williams 34992 1999 JA33

1999 JB33 16.5 0.15 19990522 21.09937 133.96846 67.09945 3.24379 0.1647652 2.4147822 27 1 31 days 0.96 Williams 1999 JB33

1999 JC33 16.2 0.15 19990502 340.33648 192.60622 59.15722 6.18849 0.1749035 2.5403306 26 1 14 days 0.94 Williams 1999 JC33

1999 JD33 16.1 0.15 19990522 328.36647 52.66515 217.77377 5.92191 0.1221500 2.4329037 25 1 28 days 0.89 Williams 1999 JD33

1999 JG33 14.7 0.15 19990522 308.08213 232.37759 54.03105 4.50547 0.0632621 2.7884215 25 1 31 days 0.83 Williams 1999 JG33

1999 JJ33 18.5 0.15 19990502 341.43571 217.21195 39.56624 2.47842 0.2814644 2.2660323 12 1 6 days 1.52 E Williams 1999 JJ33

1999 JN33 14.5 0.15 19990810 332.12756 267.38788 31.68494 2.71657 0.1918574 2.3971102 68 3 1996–1999 0.72 M-v 4 Williams 34992 1999 JN33

1999 JQ33 15.2 0.15 19990810 14.27356 1.31163 240.45268 5.93501 0.1463153 2.3474768 41 1 60 days 0.54 M-v 5 Williams 1999 JQ33

1999 JY33 14.0 0.15 19990810 319.58197 49.13241 261.84399 5.42974 0.1432781 2.2365455 37 3 1973–1999 0.76 M-v 2 Williams 34993 1999 JY33
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1999 JZ33 13.7 0.15 19990810 287.04116 35.60585 297.84900 3.83490 0.1177104 2.7401300 37 4 1991–1999 0.82 M-v 1 Williams 34993 1999 JZ33

1999 JR34 14.8 0.15 19990810 258.73765 6.77277 1.45892 2.84189 0.1342292 2.1663121 51 3 1987–1999 0.66 M-v 4 Williams 34993 1999 JR34

1999 JS34 15.4 0.15 19990502 60.92297 110.05387 38.88055 13.63794 0.1499982 2.6961454 17 1 10 days 0.95 Williams 1999 JS34

1999 JT34 14.4 0.15 19990502 286.90732 67.14149 248.49501 6.10366 0.1454401 2.7831143 26 1 55 days 0.76 Williams 1999 JT34

1999 JU34 14.7 0.15 19990502 117.39148 54.95720 35.24279 8.44686 0.2124014 2.6711487 16 1 10 days 0.87 Williams 1999 JU34

1999 JX34 14.6 0.15 19990502 86.69159 62.73535 42.15378 17.21385 0.3141278 2.9943599 17 1 10 days 1.05 Williams 1999 JX34

1999 JC35 13.1 0.15 19990522 96.87564 247.32410 229.83774 10.65730 0.1370011 3.1819992 28 1 32 days 0.69 Williams 1999 JC35

1999 JD35 16.1 0.15 19990502 243.29905 122.43996 230.35685 5.72950 0.1187825 2.2857111 11 1 6 days 0.75 E Williams 1999 JD35

1999 JF35 16.2 0.15 19990522 331.58345 42.93720 229.52432 2.01794 0.1831293 2.3795895 22 1 31 days 0.95 Williams 1999 JF35

1999 JK35 15.8 0.15 19990502 228.31347 204.50924 157.50955 0.81563 0.0674558 2.2666926 19 1 9 days 0.94 E Williams 1999 JK35

1999 JM35 15.2 0.15 19990522 85.84506 51.88174 77.36556 3.55909 0.1326335 2.4332903 22 1 30 days 0.83 Williams 1999 JM35

1999 JN35 13.3 0.15 19990810 102.93229 6.17916 118.84306 2.45853 0.1357012 3.1025960 51 4 1993–1999 0.66 M-v 1 Williams 34994 1999 JN35

1999 JS35 15.4 0.15 19990522 57.37538 318.01686 200.96043 7.33420 0.1374042 2.5880366 26 1 27 days 0.70 Williams 1999 JS35

1999 JU35 15.1 0.15 19990502 280.59738 259.06281 58.96501 15.90907 0.1160570 2.5952791 21 1 11 days 0.82 Williams 1999 JU35

1999 JX35 13.6 0.15 19990522 122.36509 256.91034 202.03150 10.55799 0.0904662 2.9924042 38 1 35 days 0.65 Williams 1999 JX35

1999 JA36 14.1 0.15 19990522 22.27056 93.34685 109.20590 4.88013 0.1052437 3.1397553 37 1 35 days 0.65 Williams 1999 JA36

1999 JB36 14.3 0.15 19990810 336.98326 159.35791 132.72972 3.37279 0.1771587 2.4269813 68 3 1995–1999 0.61 M-v 4 Williams 34994 1999 JB36

1999 JF36 14.0 0.15 19990810 224.26951 243.37924 144.58619 3.87329 0.0896408 2.7523972 44 3 1971–1999 0.86 M-v 4 Williams 34994 1999 JF36

1999 JG36 15.4 0.15 19990502 188.03257 324.93161 75.49318 8.01341 0.1289346 2.3432297 15 1 8 days 0.83 Williams 1999 JG36

1999 JH36 14.9 0.15 19990522 296.37843 101.56224 211.92476 10.43167 0.1706041 2.6035302 41 1 37 days 0.80 Williams 1999 JH36

1999 JJ36 15.8 0.15 19990502 1.34185 158.96312 65.18332 8.00556 0.0441124 2.3369944 18 1 10 days 0.53 Williams 1999 JJ36

1999 JK36 15.6 0.15 19990522 44.20158 98.69866 73.57909 5.60214 0.1703203 2.3710433 25 1 25 days 0.60 Williams 1999 JK36

1999 JT36 15.4 0.15 19990502 321.39280 64.40509 219.25954 4.54848 0.2260890 2.1724166 43 1 56 days 0.67 Williams 1999 JT36

1999 JU36 15.2 0.15 19990502 166.52405 205.61125 212.50243 3.20034 0.0804022 2.5605448 26 1 11 days 1.25 Williams 1999 JU36

1999 JV36 14.7 0.15 19990522 226.87593 327.59528 48.44904 6.50014 0.1782846 2.6382274 21 1 31 days 1.09 Williams 1999 JV36

1999 JX36 13.0 0.15 19990502 192.82106 172.83978 226.70826 13.49609 0.2897124 2.6463360 25 1 12 days 1.02 Williams 1999 JX36

1999 JY36 15.1 0.15 19990810 348.20770 218.83969 53.29182 0.98310 0.0687783 2.2557240 58 3 1996–1999 0.64 M-v 4 Williams 34995 1999 JY36

1999 JZ36 13.8 0.15 19990810 73.93767 117.10137 52.03349 10.45813 0.0269872 2.9770519 39 3 1992–1999 0.62 M-v 3 Williams 34995 1999 JZ36

1999 JB37 14.4 0.15 19990522 235.02298 318.10885 50.45182 7.13143 0.1469826 2.3373254 34 1 32 days 0.87 Williams 1999 JB37

1999 JC37 13.7 0.15 19990502 157.09391 186.66100 237.15342 1.38027 0.1636570 2.9395163 18 1 8 days 0.86 E Williams 1999 JC37

1999 JF37 12.7 0.15 19990810 166.46710 195.65957 238.18569 8.60832 0.0803905 3.0598782 53 3 1990–1999 0.60 M-v 3 Williams 34995 1999 JF37

1999 JG37 16.3 0.15 19990502 313.07794 250.37269 38.14887 5.03249 0.1681867 2.3195047 21 1 9 days 0.64 Williams 1999 JG37

1999 JH37 15.2 0.15 19990522 112.08575 212.44524 258.28056 2.49642 0.0770639 2.5866534 25 1 30 days 0.91 Williams 1999 JH37

1999 JK37 15.2 0.15 19990502 211.48125 339.34721 39.77772 7.88078 0.0786412 2.1929027 27 1 55 days 0.79 Williams 1999 JK37

1999 JL37 14.3 0.15 19990522 304.72866 71.35914 232.44277 12.51985 0.1628384 2.5633293 42 1 35 days 0.63 Williams 1999 JL37

1999 JN37 14.4 0.15 19990810 245.69108 140.98140 235.49064 5.59236 0.1393555 2.3961481 37 2 1978–1999 0.78 M-v 4 Williams 34995 1999 JN37

1999 JO37 15.9 0.15 19990502 22.71289 204.77868 350.04003 1.87777 0.1540459 2.3575400 18 1 10 days 0.49 Williams 1999 JO37

1999 JQ37 16.0 0.15 19990502 5.54685 187.05667 31.36011 4.37938 0.1484418 2.3736829 25 1 34 days 0.62 Williams 1999 JQ37

1999 JR37 15.6 0.15 19990502 23.63783 196.27106 357.02641 1.90289 0.1639139 2.4479773 25 1 34 days 1.10 Williams 1999 JR37

1999 JT37 13.9 0.15 19990522 92.83211 112.06453 20.03264 5.60944 0.0582134 2.7877236 27 1 36 days 0.61 Williams 1999 JT37

1999 JW37 13.9 0.15 19990502 198.10245 145.51004 245.62590 13.54175 0.0385958 3.2255833 18 1 11 days 1.39 Williams 1999 JW37

1999 JX37 12.1 0.15 19990810 169.75631 183.28234 244.22090 16.78662 0.1868940 3.1155088 37 3 1985–1999 0.60 M-v 4 Williams 34995 1999 JX37

1999 JB38 15.0 0.15 19990502 10.69058 213.11844 3.62248 5.35648 0.0071286 2.3163690 19 1 9 days 0.87 E Williams 1999 JB38

1999 JD38 15.1 0.15 19990502 325.27641 254.27901 26.23188 8.27058 0.2258966 2.3726508 31 1 58 days 0.61 Williams 1999 JD38

1999 JK38 14.6 0.15 19990502 230.29579 147.45505 213.61532 19.54384 0.0874622 3.1021132 17 1 7 days 1.12 E Williams 1999 JK38

1999 JM38 14.6 0.15 19990810 0.14065 26.46144 229.93866 13.99916 0.1397886 2.5243215 42 2 1991–1999 0.73 M-v 4 Williams 34996 1999 JM38

1999 JO38 13.3 0.15 19990810 146.23947 244.93984 204.15732 8.54918 0.1360145 2.8104830 53 5 1991–1999 0.65 M-v 1 Williams 34996 1999 JO38

1999 JT38 14.7 0.15 19990502 4.38259 202.98801 16.92508 2.80815 0.1194297 2.4049853 28 1 35 days 0.65 Williams 1999 JT38

1999 JD39 14.5 0.15 19990810 313.24808 24.04881 288.12374 3.05724 0.0949395 2.3420340 31 1 61 days 0.65 M-v 5 Williams 35106 1999 JD39

1999 JF39 16.2 0.15 19990502 94.43038 208.84013 274.63028 3.69856 0.0890637 2.2738141 16 1 10 days 1.26 Williams 1999 JF39

1999 JG39 15.2 0.15 19990810 325.57141 296.08163 20.36612 4.33263 0.2215318 2.2417921 30 1 61 days 0.67 M-v 5 Williams 35106 1999 JG39

1999 JH39 15.3 0.15 19990522 355.03736 207.57305 32.12819 6.72106 0.1012833 2.5611756 29 1 38 days 0.48 Williams 1999 JH39

1999 JK39 17.8 0.15 19990502 357.43478 195.04715 34.76919 3.82771 0.2130170 2.3216132 13 1 9 days 0.67 Williams 1999 JK39
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1999 JL39 15.9 0.15 19990502 305.43466 276.67427 30.87001 4.46421 0.2358321 2.6130460 17 1 9 days 0.95 Williams 1999 JL39

1999 JN39 15.9 0.15 19990522 305.49169 283.66249 25.37883 2.84808 0.1996900 2.4105541 31 1 38 days 0.65 Williams 1999 JN39

1999 JQ39 12.7 0.15 19990810 180.95605 18.79472 44.32558 11.24682 0.0998852 2.9836230 39 1 61 days 0.57 M-v 5 Williams 35106 1999 JQ39

1999 JS39 14.1 0.15 19990502 106.18460 69.90897 47.26527 13.60869 0.0418144 3.0716603 24 1 11 days 0.76 Williams 1999 JS39

1999 JT39 15.6 0.15 19990502 316.89660 244.44021 37.55405 5.18801 0.1298067 2.7449991 18 1 9 days 1.70 E Williams 1999 JT39

1999 JV39 16.4 0.15 19990502 331.95025 222.15096 44.29786 7.98351 0.1747304 2.4676715 23 1 9 days 0.66 Williams 1999 JV39

1999 JX39 13.8 0.15 19990522 60.66024 283.29157 235.49962 4.05823 0.1132597 3.1211674 35 1 36 days 0.60 Williams 1999 JX39

1999 JZ39 16.4 0.15 19990502 358.71685 180.73766 47.73093 3.78310 0.0931857 2.4866879 19 1 9 days 0.96 Williams 1999 JZ39

1999 JA40 14.5 0.15 19990522 125.94163 216.64805 247.90618 1.06881 0.0160355 2.8452750 23 1 38 days 0.74 Williams 1999 JA40

1999 JB40 14.5 0.15 19990522 318.89607 219.12820 66.61103 2.42189 0.1561499 3.1878027 30 1 38 days 0.67 Williams 1999 JB40

1999 JG40 15.3 0.15 19990502 8.68007 61.46063 151.29219 1.71418 0.2217333 3.0753160 30 1 48 days 0.77 Williams 1999 JG40

1999 JH40 15.6 0.15 19990522 295.44338 250.19386 67.81789 3.88043 0.1846684 2.2974282 28 1 25 days 0.78 Williams 1999 JH40

1999 JJ40 16.2 0.15 19990522 346.76795 71.25320 181.25242 2.00110 0.1745252 2.4223441 22 1 25 days 0.85 Williams 1999 JJ40

1999 JL40 15.3 0.15 19990502 273.05326 209.31853 126.49913 2.11513 0.1981332 2.4056725 30 1 54 days 0.69 Williams 1999 JL40

1999 JM40 15.1 0.15 19990810 95.86989 75.05991 69.77994 4.34826 0.1184018 2.3301732 56 3 1996–1999 0.73 M-v 3 Williams 34996 1999 JM40

1999 JO40 15.2 0.15 19990502 94.18402 65.17692 57.17796 14.77753 0.0879040 2.6241189 18 1 8 days 0.77 Williams 1999 JO40

1999 JQ40 16.6 0.15 19990502 344.18146 131.74676 115.52505 2.19209 0.1455399 2.4029332 13 1 7 days 0.85 Williams 1999 JQ40

1999 JT40 15.7 0.15 19990810 5.81817 74.20122 180.40009 4.14123 0.1286660 2.3178327 40 2 1996–1999 0.68 M-v 5 Williams 34996 1999 JT40

1999 JV40 15.1 0.15 19990522 335.37105 70.95321 199.73056 6.42683 0.2012884 2.3335262 51 1 32 days 0.81 Williams 1999 JV40

1999 JW40 15.6 0.15 19990522 338.61279 197.98791 61.53403 14.46061 0.1191316 2.5435443 37 1 38 days 0.80 Williams 1999 JW40

1999 JX40 15.6 0.15 19990522 269.46652 146.48176 187.16154 4.92257 0.0897695 2.2130988 29 1 35 days 0.81 Williams 1999 JX40

1999 JA41 15.0 0.15 19990810 342.11793 178.79514 105.57948 4.31801 0.1834369 2.5618022 53 3 1995–1999 0.66 M-v 4 Williams 34997 1999 JA41

1999 JB41 14.5 0.15 19990810 230.79269 238.00597 153.01136 4.22273 0.1450806 2.2237679 37 4 1990–1999 0.81 M-v 2 Williams 34997 1999 JB41

1999 JD41 13.7 0.15 19990810 334.24319 206.89820 71.41824 11.36035 0.0227844 2.5745217 51 1 61 days 0.57 M-v 5 Williams 35106 1999 JD41

1999 JE41 15.0 0.15 19990522 296.78047 199.11063 118.97118 4.67333 0.2020644 2.5447186 27 1 35 days 0.75 Williams 1999 JE41

1999 JH41 15.9 0.15 19990522 345.58735 178.93574 73.75741 10.75378 0.1616727 2.6960975 39 1 35 days 0.78 Williams 1999 JH41

1999 JK41 15.5 0.15 19990502 325.77245 141.33834 126.12955 4.03774 0.0870453 2.3919951 12 1 3 days 0.65 Williams 1999 JK41

1999 JL41 14.1 0.15 19990522 24.84245 359.07445 204.06475 11.14872 0.0886467 3.0722248 49 1 35 days 0.66 Williams 1999 JL41

1999 JO41 15.6 0.15 19990522 19.42113 121.08240 90.54626 5.12509 0.0595938 2.3035447 35 1 37 days 0.68 Williams 1999 JO41

1999 JP41 15.2 0.15 19990810 17.42035 64.86182 176.18254 4.30631 0.1231653 2.2886296 46 2 1993–1999 0.49 M-v 4 Williams 34997 1999 JP41

1999 JQ41 13.9 0.15 19990810 177.51898 235.68923 192.64895 6.45829 0.2341071 2.3493244 38 2 1995–1999 0.66 M-v 5 Williams 34997 1999 JQ41

1999 JR41 15.1 0.15 19990522 294.70087 117.48783 209.89493 10.95171 0.2489317 2.6361247 37 1 37 days 0.72 Williams 1999 JR41

1999 JT41 14.1 0.15 19990522 138.58094 278.25999 169.15520 4.03647 0.0896540 2.6334705 44 1 37 days 0.70 Williams 1999 JT41

1999 JU41 17.4 0.15 19990502 355.71158 137.20479 95.52619 3.29587 0.1626262 2.3362617 16 1 9 days 0.91 Williams 1999 JU41

1999 JX41 15.5 0.15 19990502 327.90571 82.61795 193.39670 4.50226 0.2188678 2.3535471 41 1 56 days 0.62 D Williams 1999 JX41

1999 JY41 13.9 0.15 19990810 206.04052 208.00790 201.61604 5.25136 0.1591856 2.2863464 60 4 1969–1999 0.59 M-v 2 Williams 34997 1999 JY41

1999 JZ41 16.3 0.15 19990522 2.20306 37.20629 193.84101 2.82477 0.1158785 2.2836984 21 1 26 days 0.68 Williams 1999 JZ41

1999 JA42 15.5 0.15 19990522 351.25707 162.79862 82.59620 4.20490 0.1424446 2.4226996 38 1 37 days 0.54 Williams 1999 JA42

1999 JE42 15.8 0.15 19990502 319.45477 226.43530 55.07441 5.72836 0.1585444 2.6411049 11 1 7 days 0.93 Williams 1999 JE42

1999 JG42 15.0 0.15 19990522 273.14116 114.48408 220.41308 4.49682 0.1367036 2.8589118 14 1 25 days 1.01 Williams 1999 JG42

1999 JK42 14.8 0.15 19990522 129.31479 226.27023 227.69413 16.63372 0.1153428 2.7919906 27 1 35 days 0.77 Williams 1999 JK42

1999 JL42 14.8 0.15 19990522 290.74219 234.18748 68.93685 3.12072 0.0108057 2.8339462 32 1 38 days 0.99 Williams 1999 JL42

1999 JO42 15.7 0.15 19990502 296.68632 262.85675 49.68894 3.11293 0.1956663 2.2488711 20 1 9 days 0.79 D Williams 1999 JO42

1999 JV42 17.0 0.15 19990502 340.39474 209.62770 47.52535 10.40314 0.2087017 2.4096015 21 1 8 days 0.90 E Williams 1999 JV42

1999 JW42 16.1 0.15 19990522 327.49962 45.68162 238.24330 5.85072 0.2098654 2.2011613 40 1 55 days 0.50 Williams 1999 JW42

1999 JX42 15.0 0.15 19990522 64.06308 262.49405 251.92827 7.12573 0.1304851 2.7396190 26 1 38 days 0.95 Williams 1999 JX42

1999 JC43 16.5 0.15 19990502 98.74646 11.14309 109.36718 3.20144 0.0689306 2.2949216 12 1 9 days 0.92 Williams 1999 JC43

1999 JD43 16.0 0.15 19990522 316.14028 5.23136 280.88973 6.01117 0.0838899 2.3275895 23 1 37 days 1.01 Williams 1999 JD43

1999 JF43 16.3 0.15 19990502 37.94589 132.66189 31.58292 2.86345 0.2719512 2.5755468 18 1 8 days 0.99 Williams 1999 JF43

1999 JG43 16.0 0.15 19990502 352.01605 194.08187 43.35232 7.20083 0.0809405 2.3779408 19 1 11 days 0.65 Williams 1999 JG43

1999 JH43 15.6 0.15 19990502 322.98361 293.41424 344.42782 1.76245 0.1627007 2.2802952 18 1 8 days 0.45 Williams 1999 JH43

1999 JJ43 15.4 0.15 19990810 357.25575 234.02406 39.07559 7.07097 0.2021098 2.3093762 32 1 61 days 0.73 M-v 5 Williams 35107 1999 JJ43

1999 JK43 14.1 0.15 19990522 341.83225 20.63045 242.09904 11.60312 0.2161523 2.6469902 31 1 38 days 0.52 Williams 1999 JK43
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1999 JL43 14.6 0.15 19990502 274.98429 72.75242 258.79974 6.42510 0.1518830 2.7316696 15 1 8 days 0.77 E Williams 1999 JL43

1999 JQ43 14.9 0.15 19990810 357.81451 5.03551 258.88571 5.94928 0.0979516 2.3669039 31 1 61 days 0.58 M-v 5 Williams 35107 1999 JQ43

1999 JS43 14.1 0.15 19990810 112.76280 199.62328 293.04237 4.92913 0.1126026 2.2527859 42 4 1990–1999 0.66 M-v 1 Williams 34998 1999 JS43

1999 JT43 15.6 0.15 19990502 271.74755 327.26403 9.53091 6.27042 0.1649711 2.3061208 16 1 9 days 0.90 Williams 1999 JT43

1999 JB44 15.2 0.15 19990502 281.02659 318.38337 21.78172 7.91393 0.2601523 2.5470950 18 1 9 days 0.75 Williams 1999 JB44

1999 JF44 15.8 0.15 19990502 56.99377 237.72579 261.43269 4.52122 0.2894422 2.4631612 13 1 5 days 1.26 E Williams 1999 JF44

1999 JG44 14.1 0.15 19990810 317.63258 273.42445 38.94044 8.63885 0.1321071 2.4544080 37 1 61 days 0.64 M-v 5 Williams 35107 1999 JG44

1999 JJ44 17.1 0.15 19990522 349.17761 208.81275 42.66534 10.63937 0.1882212 2.4689146 25 1 36 days 0.82 Williams 1999 JJ44

1999 JL44 12.5 0.15 19990810 63.97830 299.21038 238.47326 14.70917 0.0633784 3.1723146 46 2 1988–1999 0.58 M-v 4 Williams 34999 1999 JL44

1999 JN44 14.2 0.15 19990810 107.93427 104.54800 37.65635 7.31393 0.0631060 2.3215512 32 1 109 days 0.58 M-v 5 Williams 35107 1999 JN44

1999 JP44 15.4 0.15 19990522 37.98485 314.86351 235.84872 12.06112 0.0669345 2.7125288 28 1 38 days 0.93 Williams 1999 JP44

1999 JT44 15.5 0.15 19990522 263.78133 306.39581 41.12000 6.10313 0.1499992 2.2396708 31 1 36 days 0.79 Williams 1999 JT44

1999 JV44 16.5 0.15 19990502 21.68457 286.17157 280.79718 0.66505 0.0046662 2.2055730 24 1 9 days 0.86 E Williams 1999 JV44

1999 JW44 18.0 0.15 19990502 352.82822 228.45395 8.43180 0.51341 0.1784681 2.1413585 13 1 7 days 1.00 Williams 1999 JW44

1999 JC45 15.6 0.15 19990502 272.25389 280.17115 54.66056 8.28786 0.1631896 2.3476312 23 1 11 days 0.70 Williams 1999 JC45

1999 JF45 16.2 0.15 19990502 350.63036 187.42006 55.84981 7.03333 0.2397242 2.6853621 33 1 30 days 1.02 Williams 1999 JF45

1999 JH45 15.0 0.15 19990810 340.94052 86.51345 203.14076 1.78274 0.1744005 2.4060706 52 4 1992–1999 0.60 M-v 1 Williams 34999 1999 JH45

1999 JJ45 17.0 0.15 19990522 322.37467 224.33145 64.30404 4.23995 0.1961235 2.3920806 26 1 26 days 0.91 Williams 1999 JJ45

1999 JL45 15.6 0.15 19990522 176.03603 200.70702 216.06225 5.11415 0.0921390 2.2636270 27 1 35 days 0.84 Williams 1999 JL45

1999 JM45 13.7 0.15 19990810 58.97375 117.63324 57.75394 11.81412 0.1415573 3.1788006 50 4 1982–1999 0.61 M-v 1 Williams 34999 1999 JM45

1999 JR45 13.8 0.15 19990810 72.71062 294.19900 223.05568 17.84237 0.1627447 3.2053920 40 3 1995–1999 0.69 M-v 3 Williams 34999 1999 JR45

1999 JS45 14.9 0.15 19990810 102.97906 3.29424 140.71035 2.71896 0.0800130 2.3305252 54 2 1997–1999 0.68 M-v 4 Williams 35000 1999 JS45

1999 JV45 15.8 0.15 19990810 352.00594 94.97953 191.03289 4.05669 0.2326605 2.2138562 54 3 1992–1999 0.58 M-v 2 Williams 35000 1999 JV45

1999 JX45 15.0 0.15 19990522 1.06335 65.25821 167.02050 4.69777 0.1365163 3.0079116 22 1 35 days 0.81 Williams 1999 JX45

1999 JY45 15.8 0.15 19990502 280.14567 199.61153 134.91216 4.12218 0.2197449 2.5420092 17 1 8 days 1.14 Williams 1999 JY45

1999 JD46 15.4 0.15 19990502 293.93280 193.95437 116.57374 4.43635 0.1355375 2.5234045 21 1 8 days 0.98 Williams 1999 JD46

1999 JE46 15.8 0.15 19990522 326.98173 184.19134 101.19322 4.58308 0.2116055 2.3259332 33 1 37 days 0.57 Williams 1999 JE46

1999 JH46 14.6 0.15 19990522 356.94245 19.80652 220.69796 17.58714 0.2359758 3.1620663 47 1 37 days 0.92 Williams 1999 JH46

1999 JL46 13.6 0.15 19990502 84.98623 272.02834 201.74350 7.80074 0.2937735 2.9067830 39 1 56 days 0.69 Williams 1999 JL46

1999 JM46 14.5 0.15 19990810 342.12609 159.39308 123.47755 3.14021 0.1991636 3.0714891 40 3 1994–1999 0.74 M-v 4 Williams 35000 1999 JM46

1999 JQ46 14.6 0.15 19990502 286.30025 96.14839 211.81418 7.83074 0.0300447 3.0696004 16 1 8 days 1.12 E Williams 1999 JQ46

1999 JS46 14.9 0.15 19990502 295.58336 241.26612 65.18462 7.63069 0.1161142 2.3289024 50 1 57 days 0.96 Williams 1999 JS46

1999 JV46 14.1 0.15 19990810 26.99972 80.90798 136.03364 2.14967 0.1557552 3.1942035 49 1 61 days 0.58 M-v 4 Williams 1999 JV46

1999 JX46 13.8 0.15 19990810 343.74240 144.39623 133.27629 1.33582 0.1861762 3.1823214 49 3 1982–1999 0.60 M-v 5 Williams 35000 1999 JX46

1999 JA47 14.3 0.15 19990502 318.36015 199.53545 77.98101 3.09527 0.0701681 2.9396638 42 1 57 days 0.76 Williams 1999 JA47

1999 JG47 16.7 0.15 19990502 4.29540 353.45735 227.04102 9.64115 0.2789882 2.7498677 14 1 7 days 0.54 Williams 1999 JG47

1999 JH47 14.3 0.15 19990522 143.87634 37.72852 52.29393 17.88856 0.0116233 3.0716249 22 1 36 days 0.78 Williams 1999 JH47

1999 JJ47 15.0 0.15 19990810 3.75700 25.57890 232.00558 4.31143 0.1216287 2.4384643 45 2 1996–1999 0.59 M-v 4 Williams 35001 1999 JJ47

1999 JU47 16.1 0.15 19990502 337.18803 253.24742 8.90885 2.90443 0.1795733 2.5580425 18 1 9 days 0.86 Williams 1999 JU47

1999 JW47 14.9 0.15 19990502 312.74304 261.78490 23.42341 3.75942 0.0803034 2.6005202 16 1 9 days 0.69 Williams 1999 JW47

1999 JX47 15.9 0.15 19990522 49.99002 152.49742 29.87439 4.25154 0.0447083 2.1768030 22 1 36 days 0.61 Williams 1999 JX47

1999 JY47 13.7 0.15 19990810 33.59471 175.68404 44.06036 16.04051 0.0332344 2.6606862 30 1 78 days 0.57 M-v 4 Williams 35108 1999 JY47

1999 JA48 15.2 0.15 19990810 11.56444 231.41465 21.43992 5.12351 0.1507201 2.2714166 45 4 1992–1999 0.72 M-v 2 Williams 35001 1999 JA48

1999 JD48 13.4 0.15 19990810 112.03120 236.83344 252.99559 12.16683 0.1159002 2.5889781 35 2 1976–1999 0.61 M-v 5 Williams 35001 1999 JD48

1999 JE48 14.4 0.15 19990522 298.46813 67.37392 257.13877 9.97577 0.2367964 2.7940353 28 1 37 days 0.68 Williams 1999 JE48

1999 JJ48 14.4 0.15 19990522 333.94774 359.59417 269.29884 6.03200 0.0904535 2.3267826 31 1 37 days 0.33 Williams 1999 JJ48

1999 JK48 15.6 0.15 19990502 344.12066 301.18921 310.46422 3.91436 0.1046371 2.5543304 15 1 9 days 0.74 Williams 1999 JK48

1999 JL48 15.9 0.15 19990502 13.24858 179.06062 31.25184 8.26671 0.2103796 2.3979038 17 1 11 days 0.91 Williams 1999 JL48

1999 JO48 14.8 0.15 19990502 297.52148 294.51967 16.35044 3.96289 0.1521314 2.5821226 20 1 9 days 0.76 Williams 1999 JO48

1999 JU48 16.8 0.15 19990502 34.67518 139.51177 49.46447 7.17569 0.0858300 2.3279409 24 1 9 days 1.07 Williams 1999 JU48

1999 JV48 14.3 0.15 19990810 246.77660 141.92116 240.18971 4.05971 0.1487233 2.2712096 53 3 1993–1999 0.74 M-v 3 Williams 35002 1999 JV48

1999 JY48 14.9 0.15 19990502 273.81732 303.64733 43.01140 3.01876 0.2552374 2.7824192 18 1 9 days 0.84 Williams 1999 JY48

1999 JZ48 15.3 0.15 19990502 272.01194 69.54656 274.31737 0.50052 0.2196898 2.4461510 19 1 8 days 0.98 E Williams 1999 JZ48
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1999 JD49 13.1 0.15 19990522 109.34324 246.84279 236.21470 20.76063 0.0348857 3.2138907 39 1 36 days 0.70 Williams 1999 JD49

1999 JF49 16.0 0.15 19990502 0.20937 176.70121 53.31284 9.86876 0.1494075 2.6288737 20 1 9 days 0.79 Williams 1999 JF49

1999 JH49 14.2 0.15 19990502 261.21126 287.25324 59.63777 8.04638 0.1519781 3.1518427 32 1 9 days 0.89 Williams 1999 JH49

1999 JL49 14.5 0.15 19990522 6.70855 1.26735 224.92413 5.99562 0.2208103 2.6779742 37 1 35 days 0.65 Williams 1999 JL49

1999 JO49 15.5 0.15 19990502 3.71718 155.81337 67.39527 5.55985 0.1813995 2.3972316 37 1 51 days 0.62 Williams 1999 JO49

1999 JP49 16.0 0.15 19990502 15.39671 140.02298 67.79968 6.08614 0.1872677 2.9420477 16 1 8 days 1.33 E Williams 1999 JP49

1999 JR49 14.4 0.15 19990522 321.87144 57.92764 220.69573 10.25887 0.0691404 3.0874744 31 1 26 days 0.91 Williams 1999 JR49

1999 JT49 15.7 0.15 19990522 315.58371 225.12500 68.51008 6.72862 0.1397940 2.2309142 30 1 36 days 0.66 Williams 1999 JT49

1999 JU49 15.6 0.15 19990522 158.49293 344.35577 91.79392 4.15507 0.0163925 2.2808841 27 1 35 days 0.69 Williams 1999 JU49

1999 JB50 13.4 0.15 19990810 106.19995 57.23647 76.94051 10.37207 0.1030207 2.7859365 42 2 1978–1999 0.69 M-v 6 Williams 35002 1999 JB50

1999 JG50 15.6 0.15 19990502 28.07600 65.74096 131.11012 4.29054 0.0668548 2.2301456 46 1 56 days 0.90 Williams 1999 JG50

1999 JH50 15.5 0.15 19990522 262.01389 232.76423 119.72087 5.25425 0.1833649 2.2871597 31 1 35 days 0.78 Williams 1999 JH50

1999 JM50 15.3 0.15 19990810 143.14628 297.18688 173.58294 6.21205 0.0557921 2.2913088 33 1 82 days 0.81 M-v 5 Williams 35108 1999 JM50

1999 JN50 13.7 0.15 19990522 261.45457 261.95828 77.29417 13.60080 0.0464617 3.2240647 22 1 35 days 1.03 Williams 1999 JN50

1999 JO50 14.2 0.15 19990522 272.18225 135.38083 213.41023 13.70118 0.2156860 2.5711383 36 1 35 days 0.59 Williams 1999 JO50

1999 JP50 14.8 0.15 19990810 7.68728 160.24281 96.47812 5.89337 0.1188925 2.2561164 45 1 82 days 0.62 M-v 4 Williams 35108 1999 JP50

1999 JQ50 16.4 0.15 19990522 335.88471 157.01791 112.77110 4.81637 0.1506148 2.2198588 20 1 26 days 0.78 D Williams 1999 JQ50

1999 JV50 14.1 0.15 19990810 297.26261 126.00469 213.85461 12.54884 0.1945670 2.6766754 28 2 1978–1999 0.68 M-v 4 Williams 35003 1999 JV50

1999 JX50 16.2 0.15 19990522 312.65178 204.62711 91.07298 4.58997 0.1251766 2.1922401 27 1 35 days 0.58 Williams 1999 JX50

1999 JZ50 15.0 0.15 19990810 339.66273 167.35065 128.56026 2.93520 0.1675623 2.2686759 53 5 1992–1999 0.48 M-v 1 Williams 35003 1999 JZ50

1999 JA51 15.0 0.15 19990810 104.92134 57.90735 82.53338 7.04443 0.0996173 2.4713588 25 1 87 days 0.76 M-v 5 Williams 1999 JA51

1999 JB51 14.7 0.15 19990522 280.51977 117.95343 214.98450 11.53764 0.1423015 2.6523877 33 1 35 days 0.73 Williams 1999 JB51

1999 JC51 15.3 0.15 19990522 291.58697 136.13625 184.13274 4.03126 0.1306064 2.3468540 42 1 35 days 0.87 Williams 1999 JC51

1999 JD51 14.1 0.15 19990522 320.40076 60.52009 222.34234 11.72902 0.0876990 2.8593861 40 1 35 days 0.72 Williams 1999 JD51

1999 JJ51 13.5 0.15 19990810 298.33571 223.63015 93.88933 3.27617 0.0361383 2.9070018 53 3 1994–1999 0.61 M-v 4 Williams 35003 1999 JJ51

1999 JP51 13.2 0.15 19990810 358.65899 36.79337 228.70905 10.58700 0.2166480 2.7834954 66 6 1972–1999 0.67 M-v 1 Williams 35003 1999 JP51

1999 JQ51 15.3 0.15 19990522 52.82988 311.56983 227.11530 6.69097 0.0553111 2.3303100 32 1 43 days 0.65 Williams 1999 JQ51

1999 JS51 15.5 0.15 19990522 149.05898 241.80479 205.17133 2.20809 0.0185217 2.2540001 31 1 39 days 0.73 Williams 1999 JS51

1999 JT51 15.9 0.15 19990522 337.58321 39.94184 228.22029 6.15750 0.1596172 2.3165663 35 1 35 days 0.68 Williams 1999 JT51

1999 JV51 14.4 0.15 19990522 336.67691 33.34996 233.46942 13.08631 0.1153587 2.6426860 39 1 35 days 0.64 Williams 1999 JV51

1999 JW51 16.3 0.15 19990522 10.60264 182.63440 40.14608 3.09110 0.1632936 2.3339100 31 1 36 days 0.66 Williams 1999 JW51

1999 JD52 16.3 0.15 19990502 21.89600 250.09910 302.90423 1.53254 0.2517938 2.2637360 13 1 4 days 0.66 Williams 1999 JD52

1999 JF52 13.0 0.15 19990810 292.00492 81.60728 261.15031 7.57617 0.1698090 2.7703166 47 4 1977–1999 0.58 M-v 3 Williams 35004 1999 JF52

1999 JH52 12.5 0.15 19990810 280.63702 81.01617 265.77511 8.62047 0.1179950 3.0265080 52 4 1979–1999 0.72 M-v 2 Williams 35004 1999 JH52

1999 JK52 15.1 0.15 19990810 335.67078 353.34805 306.25280 2.75586 0.1068221 2.1380414 38 3 1992–1999 0.70 M-v 5 Williams 35005 1999 JK52

1999 JL52 14.3 0.15 19990810 342.34593 27.31437 267.31322 3.66842 0.1652278 2.2586363 43 5 1986–1999 0.60 M-v 2 Williams 35005 1999 JL52

1999 JO52 15.8 0.15 19990502 296.74732 258.77858 50.21439 7.70451 0.1253658 2.2941154 17 1 8 days 0.81 Williams 1999 JO52

1999 JQ52 15.7 0.15 19990522 320.73342 236.49060 56.70245 3.48370 0.1779605 2.3937391 27 1 36 days 0.75 Williams 1999 JQ52

1999 JR52 13.8 0.15 19990810 98.72864 327.00540 185.45382 1.74963 0.0214855 2.8373981 34 3 1991–1999 0.54 M-v 4 Williams 35005 1999 JR52

1999 JS52 14.0 0.15 19990522 35.60712 333.83443 224.91857 8.65231 0.0525592 3.1556076 38 1 42 days 0.78 Williams 1999 JS52

1999 JT52 14.8 0.15 19990810 274.13461 157.30455 209.87933 5.32295 0.2184916 2.2858976 48 3 1986–1999 0.73 M-v 3 Williams 35005 1999 JT52

1999 JV52 15.9 0.15 19990522 322.76847 148.75128 151.89294 1.73024 0.2751793 2.3526774 39 1 35 days 0.63 Williams 1999 JV52

1999 JA53 14.5 0.15 19990522 56.80970 300.58831 224.28881 15.43331 0.1554638 3.1210847 31 1 35 days 0.87 Williams 1999 JA53

1999 JB53 14.0 0.15 19990810 266.35128 165.20195 202.41119 7.21134 0.1905084 2.6089529 41 4 1979–1999 0.70 M-v 1 Williams 35005 1999 JB53

1999 JF53 14.9 0.15 19990522 30.45258 108.22981 96.04405 7.33126 0.0527011 2.3489590 41 1 35 days 0.73 Williams 1999 JF53

1999 JG53 13.9 0.15 19990810 22.33636 60.85268 173.60186 5.04454 0.1511938 2.5543305 50 1 111 days 0.63 M-v 3 Williams 35108 1999 JG53

1999 JJ53 15.6 0.15 19990522 352.70793 142.90795 101.97756 7.16997 0.0574860 2.4107005 22 1 35 days 0.67 Williams 1999 JJ53

1999 JN53 15.9 0.15 19990522 319.42259 181.32947 109.82342 4.83400 0.1405555 2.1974107 29 1 35 days 0.65 Williams 1999 JN53

1999 JO53 14.7 0.15 19990522 273.52742 268.85806 77.67675 12.79206 0.1911980 2.6064428 35 1 40 days 0.68 Williams 1999 JO53

1999 JP53 15.3 0.15 19990522 223.45592 180.66618 202.74604 6.64286 0.1255030 2.3490855 28 1 35 days 0.87 Williams 1999 JP53

1999 JS53 14.5 0.15 19990502 118.14452 269.11161 194.47824 4.75123 0.1306268 2.5193228 37 1 56 days 0.85 Williams 1999 JS53

1999 JY53 14.9 0.15 19990810 341.21560 92.16924 201.14677 3.61333 0.2016322 2.6190439 50 2 1982–1999 0.74 M-v 5 Williams 35006 1999 JY53

1999 JD54 14.6 0.15 19990522 354.71124 13.83958 232.24869 12.70741 0.1272263 2.6157884 41 1 35 days 0.70 Williams 1999 JD54
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1999 JE54 13.6 0.15 19990810 347.75329 186.07757 88.24238 2.02128 0.1525738 3.1948080 46 4 1995–1999 0.55 M-v 2 Williams 35006 1999 JE54

1999 JF54 14.5 0.15 19990522 19.51366 119.01433 91.76951 2.17177 0.1811264 3.1912177 29 1 39 days 0.75 Williams 1999 JF54

1999 JG54 15.5 0.15 19990522 353.40036 194.28003 54.20560 10.39393 0.1816565 3.1396901 25 1 39 days 0.87 Williams 1999 JG54

1999 JH54 15.8 0.15 19990522 321.31916 237.65787 54.73647 11.24333 0.1735919 2.5664303 24 1 36 days 0.84 Williams 1999 JH54

1999 JJ54 13.5 0.15 19990810 90.55655 275.34918 235.09894 5.55023 0.1076117 3.1420753 46 4 1990–1999 0.73 M-v 1 Williams 35006 1999 JJ54

1999 JL54 15.1 0.15 19990502 67.90138 110.45658 46.35965 3.49407 0.0768197 2.2604751 23 1 9 days 0.60 Williams 1999 JL54

1999 JO54 13.1 0.15 19990522 348.13691 3.16719 253.31172 11.79194 0.1327081 2.6405375 33 1 56 days 0.52 Williams 1999 JO54

1999 JP54 13.3 0.15 19990522 218.92614 119.03524 268.38718 8.37958 0.0897829 2.5472916 27 1 56 days 0.68 Williams 1999 JP54

1999 JV54 14.5 0.15 19990522 344.85661 214.02771 50.94205 1.51827 0.2380317 3.0845571 30 1 39 days 0.80 Williams 1999 JV54

1999 JX54 13.9 0.15 19990522 28.34011 326.97665 237.56505 12.01904 0.1156002 2.6882391 32 1 39 days 0.82 Williams 1999 JX54

1999 JY54 15.2 0.15 19990522 325.45822 232.66977 51.98824 6.44579 0.1308796 2.2918982 30 1 59 days 0.63 Williams 1999 JY54

1999 JZ54 14.6 0.15 19990522 55.57828 282.49045 244.65438 4.84391 0.1685763 2.7385211 29 1 36 days 0.62 Williams 1999 JZ54

1999 JF55 15.6 0.15 19990522 330.14367 192.73335 92.40861 6.27594 0.2192402 2.3524452 49 1 40 days 0.60 Williams 1999 JF55

1999 JJ55 16.6 0.15 19990522 318.10279 200.89491 96.58242 6.31460 0.1784789 2.2045550 27 1 35 days 1.26 Williams 1999 JJ55

1999 JP55 12.9 0.15 19990810 273.86560 245.17279 108.21418 9.38220 0.1275305 3.1643419 50 4 1992–1999 0.62 M-v 2 Williams 35007 1999 JP55

1999 JQ55 14.5 0.15 19990810 315.56693 173.21114 132.87585 5.96493 0.0212494 2.5956681 32 3 1996–1999 0.63 M-v 4 Williams 35007 1999 JQ55

1999 JS55 13.9 0.15 19990810 328.72645 214.37266 86.99750 10.23276 0.1355119 2.7840417 43 1 111 days 0.64 M-v 5 Williams 35109 1999 JS55

1999 JT55 15.6 0.15 19990522 324.62734 110.51924 175.49927 5.74576 0.1292279 2.6196065 33 1 35 days 0.82 Williams 1999 JT55

1999 JX55 15.4 0.15 19990522 153.75283 221.79244 212.81389 8.47515 0.1339441 2.4188828 27 1 35 days 0.76 Williams 1999 JX55

1999 JY55 16.3 0.15 19990502 4.38541 356.53680 226.35324 6.83376 0.1534092 2.5510597 18 1 8 days 0.98 Williams 1999 JY55

1999 JC56 16.5 0.15 19990502 321.05122 37.36242 247.32357 2.63303 0.1845935 2.5354373 19 1 10 days 1.02 Williams 1999 JC56

1999 JF56 15.6 0.15 19990522 349.36415 44.11593 207.31301 7.32176 0.1622880 2.8063193 29 1 35 days 0.67 Williams 1999 JF56

1999 JH56 15.9 0.15 19990810 77.54617 7.14410 165.63449 5.25448 0.0945344 2.2293704 23 3 1982–1999 0.87 M-v 5 Williams 35008 1999 JH56

1999 JJ56 14.6 0.15 19990522 296.32360 112.05558 211.20472 12.31386 0.2028018 2.7735445 30 1 35 days 0.63 Williams 1999 JJ56

1999 JL56 15.1 0.15 19990522 319.25684 125.20267 164.57354 3.93914 0.1408207 2.7681389 30 1 35 days 0.79 Williams 1999 JL56

1999 JM56 16.0 0.15 19990522 314.59042 192.73790 106.38708 2.41750 0.1768246 2.3981578 29 1 36 days 0.93 Williams 1999 JM56

1999 JN56 14.4 0.15 19990522 235.35894 286.86703 81.27095 3.19455 0.0810846 2.8368356 19 1 36 days 1.20 Williams 1999 JN56

1999 JP56 15.0 0.15 19990522 287.41810 92.96930 231.81779 12.28858 0.1398270 2.7790126 28 1 40 days 0.59 Williams 1999 JP56

1999 JS56 14.4 0.15 19990502 239.01023 329.95352 48.84408 5.59996 0.2838308 2.4565612 20 1 9 days 0.85 Williams 1999 JS56

1999 JU56 14.9 0.15 19990810 16.32474 165.25337 74.57673 8.61804 0.0744251 2.6230224 28 1 83 days 0.73 M-v 5 Williams 1999 JU56

1999 JV56 15.2 0.15 19990810 337.76720 176.78159 124.80551 3.77803 0.1904283 2.2865504 56 4 1971–1999 0.69 M-v 3 Williams 35008 1999 JV56

1999 JY56 16.8 0.15 19990522 324.10916 88.61190 199.02392 4.10868 0.1654877 2.3279209 24 1 35 days 0.67 Williams 1999 JY56

1999 JF57 14.4 0.15 19990522 5.92392 200.96775 30.32056 8.49595 0.1184808 2.6088773 28 1 39 days 0.61 Williams 1999 JF57

1999 JG57 14.5 0.15 19990810 317.81826 166.63509 142.04160 4.13857 0.0702053 2.6064480 53 3 1991–1999 0.66 M-v 5 Williams 35008 1999 JG57

1999 JH57 15.0 0.15 19990522 306.19312 192.48870 124.62171 3.43646 0.2184996 2.4266818 43 1 35 days 0.84 Williams 1999 JH57

1999 JJ57 14.7 0.15 19990522 354.95827 84.27390 163.33610 3.44603 0.1580561 3.0303356 28 1 35 days 0.60 Williams 1999 JJ57

1999 JL57 15.1 0.15 19990522 326.77060 210.29749 83.85840 6.65271 0.2498168 2.5560871 40 1 56 days 0.81 Williams 1999 JL57

1999 JM57 13.2 0.15 19990522 141.96866 220.50699 224.19115 14.28324 0.2678627 3.0966064 22 1 35 days 0.91 Williams 1999 JM57

1999 JN57 14.9 0.15 19990502 291.88319 246.13098 70.13293 11.60261 0.1203057 2.4597279 17 1 10 days 0.70 Williams 1999 JN57

1999 JO57 13.3 0.15 19990810 2.27799 144.31780 111.42263 3.21356 0.0269591 2.8427906 56 3 1993–1999 0.69 M-v 3 Williams 35008 1999 JO57

1999 JP57 15.8 0.15 19990810 339.83555 157.61348 134.15544 1.72633 0.0873633 2.2119723 46 3 1996–1999 0.68 M-v 4 Williams 35009 1999 JP57

1999 JS57 14.3 0.15 19990810 180.11013 201.98225 239.05665 6.10899 0.0705731 2.2548405 42 3 1980–1999 0.62 M-v 4 Williams 35009 1999 JS57

1999 JA58 13.1 0.15 19990522 33.16864 142.70597 62.33482 10.59739 0.0426644 3.0602635 33 1 56 days 0.67 Williams 1999 JA58

1999 JE58 13.4 0.15 19990522 27.75158 309.97325 253.16035 12.98213 0.1945314 3.1527428 32 1 56 days 0.62 Williams 1999 JE58

1999 JH58 13.9 0.15 19990810 293.58381 337.17061 10.73200 3.05260 0.1680788 2.6065953 44 2 1998–1999 0.77 M-v 4 Williams 35009 1999 JH58

1999 JJ58 13.2 0.15 19990810 165.00650 39.84404 54.20501 14.64734 0.0382957 2.5892801 36 1 109 days 0.61 M-v 4 Williams 35110 1999 JJ58

1999 JO58 14.1 0.15 19990522 79.67118 269.32052 237.28051 12.73303 0.1321860 2.6308229 36 1 36 days 0.61 Williams 1999 JO58

1999 JR58 14.9 0.15 19990522 334.89798 53.45294 226.14813 7.02566 0.2098558 2.7723973 43 1 36 days 0.61 Williams 1999 JR58

1999 JS58 14.6 0.15 19990810 319.54845 256.99913 72.10499 6.10499 0.2164557 2.2680736 48 4 1986–1999 0.53 M-v 2 Williams 35010 1999 JS58

1999 JV58 14.6 0.15 19990810 356.34518 61.88062 217.33511 4.27804 0.1593565 2.2219365 54 2 1993–1999 0.62 M-v 4 Williams 35010 1999 JV58

1999 JB59 16.0 0.15 19990810 342.47905 126.04629 176.30815 3.22106 0.2127807 2.2209193 50 2 1996–1999 0.54 M-v 3 Williams 35010 1999 JB59

1999 JC59 14.1 0.15 19990522 63.41010 90.63577 76.33952 14.40917 0.0946038 2.6196364 46 1 56 days 0.71 Williams 1999 JC59

1999 JG59 15.6 0.15 19990502 323.94291 192.14932 88.83758 9.74606 0.1186192 2.7212335 21 1 8 days 1.07 Williams 1999 JG59
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1999 JH59 15.1 0.15 19990522 10.34285 16.64329 211.65795 10.66506 0.1403629 2.7691727 39 1 35 days 0.82 Williams 1999 JH59

1999 JK59 15.4 0.15 19990522 342.59572 84.14906 187.55137 5.42442 0.2565805 2.5547836 40 1 35 days 0.66 Williams 1999 JK59

1999 JL59 16.0 0.15 19990502 32.56891 94.79524 101.28358 6.48812 0.0973000 2.3985532 17 1 11 days 1.05 Williams 1999 JL59

1999 JN59 15.3 0.15 19990810 354.74965 128.74502 149.71654 5.05627 0.1397319 2.3097054 40 1 82 days 0.58 M-v 4 Williams 35110 1999 JN59

1999 JQ59 15.2 0.15 19990522 329.49699 172.09694 110.42196 5.83129 0.1453415 2.2820957 36 1 35 days 0.62 Williams 1999 JQ59

1999 JS59 15.9 0.15 19990522 16.80884 63.74949 156.03535 4.36098 0.1387816 2.5275029 30 1 36 days 0.84 Williams 1999 JS59

1999 JT59 15.6 0.15 19990502 345.54268 182.01685 76.08628 9.37848 0.2649411 2.4045309 39 1 57 days 0.60 Williams 1999 JT59

1999 JU59 16.2 0.15 19990522 309.48292 104.01251 207.59741 5.82506 0.1873345 2.2373231 25 1 35 days 0.69 Williams 1999 JU59

1999 JX59 15.5 0.15 19990522 340.98724 93.78318 172.24680 3.98581 0.1035402 2.6009023 30 1 35 days 0.81 Williams 1999 JX59

1999 JY59 15.3 0.15 19990810 349.36917 148.43305 141.14437 2.75600 0.2050458 2.3874780 36 1 67 days 0.60 M-v 5 Williams 1999 JY59

1999 JE60 15.9 0.15 19990522 28.60830 144.02425 63.76746 6.26539 0.0968380 2.2820795 22 1 36 days 0.80 Williams 1999 JE60

1999 JM60 14.5 0.15 19990810 307.42814 83.96254 246.87149 11.74333 0.1304594 2.5772858 41 2 1996–1999 0.75 M-v 4 Williams 35011 1999 JM60

1999 JO60 14.9 0.15 19990522 7.53685 350.76862 242.77329 5.40956 0.1464163 2.2946919 32 1 36 days 0.55 Williams 1999 JO60

1999 JP60 13.5 0.15 19990810 285.79356 235.08362 106.42158 3.44850 0.0642585 2.8989504 49 5 1984–1999 0.71 M-v 1 Williams 35011 1999 JP60

1999 JR60 15.1 0.15 19990522 3.15703 33.62444 204.30677 4.34644 0.2076064 2.6003376 43 1 35 days 0.58 Williams 1999 JR60

1999 JW60 13.2 0.15 19990810 301.42600 267.13526 83.57826 12.22076 0.3014850 3.1006728 56 4 1992–1999 0.76 M-v 3 Williams 35012 1999 JW60

1999 JY60 15.7 0.15 19990522 335.19278 184.79912 90.99399 6.78670 0.1520712 2.2199760 49 1 36 days 0.64 Williams 1999 JY60

1999 JB61 14.5 0.15 19990522 73.81021 78.11737 83.15008 15.17681 0.0689099 2.6214872 30 1 35 days 0.77 Williams 1999 JB61

1999 JE61 15.3 0.15 19990522 340.40945 169.00612 100.11808 7.46297 0.1280143 2.2525396 42 1 35 days 0.59 Williams 1999 JE61

1999 JF61 15.3 0.15 19990522 309.09978 105.48049 203.47141 6.10020 0.1433192 2.3939656 26 1 35 days 0.82 Williams 1999 JF61

1999 JJ61 14.1 0.15 19990522 295.82575 261.12654 75.24180 12.63886 0.2519057 2.4345848 49 1 36 days 0.68 Williams 1999 JJ61

1999 JK61 16.0 0.15 19990522 302.65226 105.94826 210.37798 6.53521 0.1428238 2.3121680 26 1 35 days 0.77 Williams 1999 JK61

1999 JL61 15.6 0.15 19990810 343.75125 98.67558 200.90690 5.23524 0.2290592 2.5262109 35 2 1991–1999 0.66 M-v 5 Williams 35012 1999 JL61

1999 JM61 14.1 0.15 19990522 23.86270 134.87815 79.00958 10.73524 0.1253689 3.0823323 36 1 36 days 0.82 Williams 1999 JM61

1999 JP61 14.9 0.15 19990810 4.49374 59.35074 210.95679 3.42507 0.1771146 2.2852158 50 1 114 days 0.57 M-v 4 Williams 35111 1999 JP61

1999 JR61 16.2 0.15 19990810 346.69508 62.71533 230.79472 3.11400 0.1493096 2.1857770 32 2 1992–1999 0.87 M-v 5 Williams 35012 1999 JR61

1999 JU61 16.2 0.15 19990810 358.38606 53.20999 238.28562 7.77025 0.3551210 2.4403809 32 1 64 days 0.64 M-v 4 Williams 1999 JU61

1999 JZ61 14.2 0.15 19990810 7.55857 10.65678 254.86286 10.57136 0.1980424 2.4655250 36 1 65 days 0.62 M-v 4 Williams 1999 JZ61

1999 JF62 13.9 0.15 19990810 320.57829 239.67407 68.95925 14.84777 0.0453619 2.5207353 46 3 1991–1999 0.82 M-v 3 Williams 35013 1999 JF62

1999 JL62 14.5 0.15 19990810 287.35020 147.81921 214.36768 7.04378 0.1942629 2.2602013 34 5 1942–1999 0.65 M-v 2 Williams 35013 1999 JL62

1999 JN62 15.1 0.15 19990810 9.31746 62.31360 196.95814 5.70792 0.0927046 2.3909444 48 2 1995–1999 0.58 M-v 4 Williams 35014 1999 JN62

1999 JP62 13.7 0.15 19990522 347.73388 50.39490 210.16924 10.24879 0.0636486 3.0782403 33 1 35 days 0.84 Williams 1999 JP62

1999 JR62 14.8 0.15 19990522 16.25698 44.58918 181.19015 6.02208 0.0741200 2.3787483 50 1 55 days 1.12 Williams 1999 JR62

1999 JS62 15.1 0.15 19990810 359.35288 139.71226 136.51817 5.14010 0.2166992 2.5539322 40 1 67 days 0.59 M-v 4 Williams 1999 JS62

1999 JU62 16.2 0.15 19990522 3.96408 79.99877 160.52040 4.09377 0.0833149 2.2876558 29 1 35 days 0.85 Williams 1999 JU62

1999 JV62 14.5 0.15 19990522 331.30323 61.50952 227.99932 16.04335 0.1987341 3.1237320 41 1 39 days 0.66 Williams 1999 JV62

1999 JW62 15.1 0.15 19990522 320.14222 186.01700 115.90713 5.36498 0.1859318 2.5786795 22 1 36 days 0.76 D Williams 1999 JW62

1999 JC63 16.7 0.15 19990522 350.78072 38.87498 219.02887 3.23250 0.1616498 2.2283459 30 1 36 days 0.76 Williams 1999 JC63

1999 JE63 16.8 0.15 19990522 19.85127 342.79375 234.74896 4.88996 0.1699921 2.3591460 28 1 36 days 0.81 Williams 1999 JE63

1999 JK63 15.1 0.15 19990810 335.11228 229.04620 81.03195 6.01615 0.1677575 2.2741852 46 3 1992–1999 0.54 M-v 3 Williams 35014 1999 JK63

1999 JQ63 14.4 0.15 19990522 303.58172 227.97364 85.08632 11.85628 0.0904647 2.9901879 29 1 36 days 0.78 D Doppler 1999 JQ63

1999 JA64 16.0 0.15 19990810 23.94971 59.53853 187.04615 4.94529 0.1994797 2.1964550 35 1 67 days 0.54 M-v 4 Williams 1999 JA64

1999 JB64 14.8 0.15 19990810 18.01201 179.78600 72.15193 10.64057 0.1825717 2.3597800 36 1 112 days 0.70 M-v 4 Williams 35111 1999 JB64

1999 JE64 13.3 0.15 19990810 350.47616 211.21216 76.37811 9.16254 0.1960589 2.7928033 41 5 1971–1999 0.86 M-v 3 Williams 35015 1999 JE64

1999 JK64 13.8 0.15 19990810 18.50732 177.85602 70.04649 8.41052 0.1561548 2.7307477 37 4 1978–1999 0.67 M-v 2 Williams 35015 1999 JK64

1999 JM64 14.0 0.15 19990522 64.65906 260.00860 239.29236 21.10832 0.3273850 3.1278731 31 1 36 days 0.87 Williams 1999 JM64

1999 JV64 15.3 0.15 19990810 356.66911 41.61230 242.33825 11.89700 0.1961632 2.3467829 50 2 1960–1999 0.69 M-v 4 Williams 35016 1999 JV64

1999 JB65 14.8 0.15 19990502 302.08863 83.49817 211.09187 9.35681 0.2322396 2.4657284 14 1 5 days 0.45 Williams 1999 JB65

1999 JD65 15.2 0.15 19990502 321.52558 236.16401 36.79349 8.69484 0.2586309 3.1799764 11 1 5 days 1.34 E Williams 1999 JD65

1999 JE65 16.6 0.15 19990502 344.18521 182.18841 54.07333 3.10866 0.1817803 2.3756423 12 1 5 days 0.71 Williams 1999 JE65

1999 JH65 16.2 0.15 19990412 348.29464 16.83247 203.81302 8.81734 0.1764082 2.2933331 34 1 39 days 1.10 Williams 1999 JH65

1999 JL65 15.8 0.15 19990412 343.97924 161.90440 65.47341 8.63307 0.1914831 2.5965339 21 1 31 days 0.88 Williams 1999 JL65

1999 JO65 14.8 0.15 19990412 306.58809 223.74163 42.03186 15.30979 0.0697971 2.6373265 16 1 31 days 1.22 Williams 1999 JO65
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1999 JS65 15.2 0.15 19990502 19.02896 136.38398 47.89965 6.02759 0.1973594 2.5501992 13 1 5 days 0.60 Williams 1999 JS65

1999 JT65 15.5 0.15 19990412 305.23410 146.64899 132.00007 1.21016 0.1640807 2.2667531 20 1 31 days 0.69 Williams 1999 JT65

1999 JV65 14.9 0.15 19990412 271.54303 102.93443 196.85573 3.14334 0.0279084 2.4192229 27 1 36 days 0.81 Williams 1999 JV65

1999 JX65 15.1 0.15 19990412 282.05116 220.03868 81.92359 1.82496 0.1373667 2.1822647 26 1 33 days 0.75 Williams 1999 JX65

1999 JY65 13.3 0.15 19990412 272.41215 123.69874 206.18370 12.93066 0.3006175 2.7514117 29 1 36 days 0.67 Williams 1999 JY65

1999 JA66 15.5 0.15 19990810 65.05933 88.76163 75.00085 2.93911 0.1540539 2.3359826 31 1 152 days 0.78 M-v 5 Williams 1999 JA66

1999 JC66 14.2 0.15 19990412 2.23281 13.00331 191.13478 10.41785 0.0467682 3.0139521 21 1 33 days 0.66 Williams 1999 JC66

1999 JE66 14.9 0.15 19990412 309.07438 90.54160 185.58626 12.65498 0.1879176 2.7095846 16 1 31 days 1.31 Williams 1999 JE66

1999 JS66 14.3 0.15 19990810 338.32609 154.56805 108.37238 3.30249 0.0581286 2.6756365 39 3 1991–1999 0.90 M-v 5 Williams 35016 1999 JS66

1999 JA67 14.5 0.15 19990412 350.46841 114.45055 106.31867 6.32961 0.1280023 3.1643839 37 1 37 days 0.95 Williams 1999 JA67

1999 JD67 15.8 0.15 19990412 320.67168 191.80147 75.43931 6.83777 0.2182445 2.4720303 20 1 35 days 0.90 Williams 1999 JD67

1999 JH67 13.8 0.15 19990502 276.61572 112.02860 208.88551 13.18037 0.1857588 2.5425980 23 1 9 days 0.64 Williams 1999 JH67

1999 JL67 14.7 0.15 19990412 337.88451 187.59408 48.36646 9.58808 0.0732283 2.7268409 34 1 38 days 0.88 Williams 1999 JL67

1999 JQ67 14.6 0.15 19990810 122.79254 46.26937 71.86817 5.22111 0.0419356 2.2795233 56 2 1997–1999 0.78 M-v 4 Williams 35017 1999 JQ67

1999 JT67 16.4 0.15 19990412 16.79982 102.94705 80.52585 4.67473 0.2033327 2.4269303 34 1 38 days 0.94 Williams 1999 JT67

1999 JU67 14.8 0.15 19990412 65.39772 346.53668 154.35330 3.85644 0.0486831 2.5952029 21 1 34 days 1.12 Williams 1999 JU67

1999 JD68 15.3 0.15 19990412 304.91137 189.08953 85.07853 7.24830 0.0953565 2.2737920 27 1 37 days 0.84 Williams 1999 JD68

1999 JL68 15.2 0.15 19990412 301.05242 164.36060 123.25690 3.46694 0.1550893 2.3739172 48 1 39 days 0.71 Williams 1999 JL68

1999 JM68 14.8 0.15 19990810 26.46250 157.88776 63.06399 7.42654 0.0654490 2.2595682 52 2 1997–1999 0.75 M-v 4 Williams 35017 1999 JM68

1999 JP68 15.4 0.15 19990810 43.98800 26.94347 168.65983 2.26603 0.1545256 2.3559147 47 3 1995–1999 0.73 M-v 4 Williams 35018 1999 JP68

1999 JR68 15.9 0.15 19990412 293.73122 221.34677 79.54712 4.14440 0.1895985 2.4215393 31 1 38 days 0.89 Williams 1999 JR68

1999 JT68 15.8 0.15 19990412 67.93420 321.89582 173.99091 3.15659 0.0869522 2.3122936 34 1 37 days 0.83 Williams 1999 JT68

1999 JV68 14.8 0.15 19990810 8.23018 105.95705 136.92676 3.00220 0.1519292 2.4371243 48 2 1996–1999 0.71 M-v 5 Williams 35018 1999 JV68

1999 JZ68 15.0 0.15 19990810 41.11083 18.95530 177.22399 5.07315 0.0947643 2.7236343 33 2 1960–1999 0.81 M-v 5 Williams 35018 1999 JZ68

1999 JE69 13.5 0.15 19990810 291.75024 132.96541 196.09945 12.10046 0.1742833 2.6391492 45 3 1983–1999 0.74 M-v 4 Williams 35018 1999 JE69

1999 JK69 15.7 0.15 19990502 343.21200 134.98603 107.83386 6.42623 0.2025658 2.4052790 37 1 58 days 0.69 Williams 1999 JK69

1999 JL69 15.2 0.15 19990412 41.38806 293.90603 215.22349 9.89971 0.1708493 2.6369623 22 1 38 days 0.75 Williams 1999 JL69

1999 JO69 14.3 0.15 19990412 200.81181 206.15153 165.15640 8.36920 0.1067968 2.8018326 21 1 36 days 1.02 Williams 1999 JO69

1999 JP69 14.8 0.15 19990810 146.89247 257.63360 186.02031 5.55374 0.1520125 2.3292296 52 3 1990–1999 0.80 M-v 3 Williams 35019 1999 JP69

1999 JT69 14.5 0.15 19990502 333.28110 130.92504 122.43073 6.25344 0.1491746 2.5829067 37 1 58 days 0.70 Williams 1999 JT69

1999 JZ69 15.0 0.15 19990412 7.61320 130.90379 72.98969 9.97290 0.0834832 2.7192704 35 1 39 days 0.85 Williams 1999 JZ69

1999 JA70 14.5 0.15 19990502 133.86574 14.91228 65.86472 12.34047 0.0376200 3.0610297 15 1 10 days 0.87 Williams 1999 JA70

1999 JC70 14.0 0.15 19990412 335.07011 186.83848 58.90944 14.39931 0.1217538 2.9432955 50 1 40 days 0.70 Williams 1999 JC70

1999 JF70 12.6 0.15 19990810 349.03912 193.07962 60.65962 13.57984 0.0609535 2.9342054 57 6 1979–1999 0.68 M-v 3 Williams 35019 1999 JF70

1999 JK70 15.2 0.15 19990502 50.06582 78.04847 64.29984 8.34172 0.2608194 3.1189683 10 1 3 days 1.02 E Williams 1999 JK70

1999 JL70 15.6 0.15 19990502 331.34026 113.29922 154.47025 3.26073 0.2523707 3.1689367 12 1 3 days 0.75 E Williams 1999 JL70

1999 JM70 15.8 0.15 19990502 312.27999 101.10227 182.56480 4.58416 0.1583861 2.5366564 29 1 10 days 1.00 Williams 1999 JM70

1999 JO70 16.2 0.15 19990502 334.62007 175.69342 75.98439 6.51251 0.0979634 2.2113212 33 1 10 days 0.82 Williams 1999 JO70

1999 JQ70 16.5 0.15 19990412 304.84228 131.05734 155.95647 4.19602 0.1754069 2.2318917 36 1 37 days 0.94 Williams 1999 JQ70

1999 JS70 15.5 0.15 19990412 308.91118 196.54113 78.19695 7.78048 0.1012119 2.3325737 40 1 37 days 0.65 Williams 1999 JS70

1999 JT70 15.5 0.15 19990412 25.39953 111.90729 62.00957 13.37389 0.2173332 2.6675609 37 1 38 days 0.80 Williams 1999 JT70

1999 JV70 14.6 0.15 19990412 272.65655 117.92065 194.63773 12.60031 0.0825488 2.9942022 30 1 37 days 0.90 Williams 1999 JV70

1999 JW70 15.6 0.15 19990502 248.88500 174.93815 169.31219 6.46226 0.1307802 2.2701878 19 1 9 days 0.93 Williams 1999 JW70

1999 JJ71 13.4 0.15 19990502 173.85865 268.55660 136.34157 7.82403 0.1275436 3.1968755 17 1 6 days 1.04 E Williams 1999 JJ71

1999 JM71 14.6 0.15 19990412 317.94726 211.25657 69.47165 10.70352 0.2442967 3.0645804 31 1 37 days 0.98 Williams 1999 JM71

1999 JN71 15.7 0.15 19990412 322.77300 62.55653 203.97400 12.99179 0.1653753 2.7163125 32 1 37 days 1.01 Williams 1999 JN71

1999 JP71 13.2 0.15 19990412 255.93948 245.73738 88.18343 8.10137 0.1180296 3.1882049 44 1 38 days 0.62 Williams 1999 JP71

1999 JQ71 15.3 0.15 19990502 269.93613 237.21854 95.96036 5.94531 0.1965090 2.3231031 45 1 57 days 0.96 Williams 1999 JQ71

1999 JS71 13.6 0.15 19990502 264.11088 269.19553 71.60499 11.65001 0.2244120 3.1898966 27 1 9 days 0.96 Williams 1999 JS71

1999 JT71 13.9 0.15 19990502 101.79163 274.38390 190.79958 9.76211 0.1346876 3.0619545 29 1 7 days 1.09 Williams 1999 JT71

1999 JV71 13.8 0.15 19990502 4.08228 151.47080 64.74751 10.61157 0.0394593 3.0685832 43 1 58 days 0.70 Williams 1999 JV71

1999 JW71 15.7 0.15 19990412 11.54658 124.50370 75.24611 6.24628 0.1088593 2.3204350 47 1 37 days 0.85 Williams 1999 JW71

1999 JZ71 16.4 0.15 19990522 45.06175 76.56954 100.83707 4.53175 0.0719060 2.3301366 21 1 26 days 1.06 Williams 1999 JZ71
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1999 JB72 16.2 0.15 19990522 46.88475 350.16539 181.89255 6.21682 0.1062361 2.2793170 32 1 28 days 0.99 Williams 1999 JB72

1999 JD72 15.6 0.15 19990502 265.44650 229.93379 111.34703 5.86543 0.2255913 2.2970020 20 1 8 days 1.04 Williams 1999 JD72

1999 JF72 16.3 0.15 19990412 355.34148 89.24593 130.14023 4.52658 0.0952168 2.1664801 35 1 37 days 0.80 Williams 1999 JF72

1999 JH72 16.0 0.15 19990502 313.45938 219.01058 77.31161 10.10060 0.2754740 2.7418792 11 1 5 days 0.70 Williams 1999 JH72

1999 JJ72 12.7 0.15 19990810 70.38172 96.62196 71.22471 13.23591 0.0203201 3.0010730 65 3 1991–1999 0.64 M-v 3 Williams 35019 1999 JJ72

1999 JK72 15.7 0.15 19990502 62.08007 6.83969 127.92414 6.15015 0.2272215 2.5987468 17 1 10 days 1.05 Williams 1999 JK72

1999 JO72 16.2 0.15 19990810 13.47642 97.06452 148.52602 3.91188 0.1727489 2.2457089 48 3 1992–1999 0.68 M-v 3 Williams 35019 1999 JO72

1999 JP72 14.6 0.15 19990810 8.84064 180.93520 65.78022 10.33406 0.1406073 2.3558347 67 1 63 days 0.67 M-v 4 Williams 1999 JP72

1999 JQ72 16.3 0.15 19990502 5.44261 90.02619 125.36685 3.35168 0.1341893 2.3961471 25 1 6 days 1.05 Williams 1999 JQ72

1999 JS72 16.3 0.15 19990502 332.16316 130.66000 129.61709 3.83159 0.1455944 2.4540699 40 1 59 days 1.06 Williams 1999 JS72

1999 JT72 16.6 0.15 19990502 349.75261 92.97317 145.24112 3.49518 0.1750187 2.5335132 15 1 6 days 0.82 Williams 1999 JT72

1999 JU72 15.6 0.15 19990502 333.81004 164.14996 90.76159 5.41174 0.0954861 2.2344957 46 1 54 days 0.56 Williams 1999 JU72

1999 JV72 15.3 0.15 19990522 318.68814 154.16026 142.49420 3.93396 0.2595457 2.4567502 32 1 29 days 0.71 Williams 1999 JV72

1999 JW72 15.5 0.15 19990502 294.23811 228.79696 75.53023 7.82130 0.1341153 2.2796866 35 1 8 days 0.65 Williams 1999 JW72

1999 JX72 14.5 0.15 19990522 277.81414 271.06010 62.89128 15.80999 0.2116418 2.7758689 33 1 28 days 0.82 Williams 1999 JX72

1999 JE73 15.3 0.15 19990522 295.73834 240.28172 73.58293 12.64543 0.1959545 2.7352172 32 1 33 days 0.77 Williams 1999 JE73

1999 JH73 15.3 0.15 19990522 353.79787 137.29886 99.11386 6.48514 0.0431440 2.3686704 42 1 33 days 0.89 Williams 1999 JH73

1999 JJ73 16.9 0.15 19990522 333.93612 172.00447 96.72463 6.22624 0.1698919 2.2027442 58 1 37 days 0.82 Williams 1999 JJ73

1999 JK73 14.1 0.15 19990522 21.32838 14.86339 192.10114 10.26056 0.0468211 2.9751274 54 1 37 days 0.75 Williams 1999 JK73

1999 JN73 15.5 0.15 19990522 40.74007 112.29147 65.17608 14.23957 0.1390593 2.7167482 17 1 23 days 0.97 Williams 1999 JN73

1999 JO73 13.5 0.15 19990810 79.28611 76.08492 76.27508 11.71775 0.1077682 3.1997526 48 2 1998–1999 0.73 M-v 4 Williams 35020 1999 JO73

1999 JP73 14.6 0.15 19990522 270.47807 238.20832 99.21907 6.97633 0.1469017 2.3411370 56 1 35 days 0.66 Williams 1999 JP73

1999 JR73 14.5 0.15 19990522 250.38970 163.46521 188.98575 10.21003 0.1050892 3.0004487 27 1 30 days 0.81 Williams 1999 JR73

1999 JS73 14.7 0.15 19990522 19.05976 0.74188 208.35549 13.19202 0.1054111 2.6403794 31 1 35 days 0.69 D Williams 1999 JS73

1999 JT73 15.5 0.15 19990522 297.49424 210.90622 109.07540 5.16419 0.2191619 2.3063348 38 1 33 days 0.85 Williams 1999 JT73

1999 JW73 14.6 0.15 19990522 171.83073 224.70520 194.55355 9.76864 0.1314810 2.3836037 46 1 35 days 0.69 Williams 1999 JW73

1999 JZ73 14.0 0.15 19990810 350.25358 201.59827 70.36358 10.24145 0.2450701 2.7389392 52 3 1978–1999 0.56 M-v 3 Williams 35020 1999 JZ73

1999 JC74 15.4 0.15 19990412 332.37356 71.51775 187.36535 9.57143 0.1958100 3.1482315 24 1 35 days 0.77 Williams 1999 JC74

1999 JD74 17.1 0.15 19990502 335.44404 147.52916 106.93441 5.14874 0.1267294 2.2677172 16 1 10 days 0.95 Williams 1999 JD74

1999 JE74 15.8 0.15 19990502 279.38364 167.00035 156.00184 5.39264 0.1655075 2.2682228 29 1 12 days 0.80 Williams 1999 JE74

1999 JF74 14.9 0.15 19990810 129.76779 293.99066 183.17875 6.39765 0.0612141 2.2840430 74 3 1993–1999 0.74 M-v 3 Williams 35020 1999 JF74

1999 JK74 16.6 0.15 19990502 341.98106 113.76843 131.02884 4.79271 0.1381099 2.5911334 12 1 2 days 0.91 E Williams 1999 JK74

1999 JR74 15.1 0.15 19990502 196.81853 231.67372 164.54286 6.65947 0.0578463 2.3229296 18 1 5 days 0.71 Williams 1999 JR74

1999 JS74 13.9 0.15 19990810 15.45268 86.67559 153.56261 11.45851 0.2054623 2.6352403 51 1 112 days 0.73 M-v 3 Williams 35114 1999 JS74

1999 JV74 13.6 0.15 19990522 39.31159 92.83384 92.83375 23.46481 0.0837613 3.1554732 54 1 31 days 0.67 Williams 1999 JV74

1999 JA75 13.8 0.15 19990810 327.66780 212.55233 109.80442 17.66871 0.2239846 2.4416761 54 1 114 days 0.58 M-v 5 Williams 35114 1999 JA75

1999 JK75 16.8 0.15 19990502 310.39912 54.91267 241.68185 6.41733 0.1649977 2.2487085 52 1 11 days 0.73 Williams 1999 JK75

1999 JM75 14.3 0.15 19990522 16.05663 97.26727 124.09702 17.01834 0.1899544 3.1121427 38 1 38 days 0.75 Williams 1999 JM75

1999 JR75 14.8 0.15 19990502 334.16371 5.08029 246.26563 7.44819 0.1945634 2.3018619 23 1 55 days 0.64 Williams 1999 JR75

1999 JT75 14.6 0.15 19990502 303.96665 330.77244 312.50263 5.65408 0.1432563 2.5125511 12 1 6 days 0.76 Williams 1999 JT75

1999 JU75 13.5 0.15 19990412 10.48771 218.89401 334.71077 7.59707 0.1066323 2.7687591 23 1 52 days 0.78 Williams 1999 JU75

1999 JV75 15.7 0.15 19990502 11.84188 184.32850 14.28425 3.79135 0.0928652 2.1438785 12 1 7 days 0.81 E Williams 1999 JV75

1999 JW75 14.5 0.15 19990412 230.13660 122.91412 224.91213 6.01291 0.1607362 2.3538418 25 1 40 days 0.78 Williams 1999 JW75

1999 JX75 15.3 0.15 19990502 322.08220 269.85037 8.42701 2.89408 0.2890386 2.4046237 12 1 7 days 0.78 E Williams 1999 JX75

1999 JA76 15.3 0.15 19990502 339.07785 8.64181 238.81901 7.97763 0.1944121 2.2720713 26 1 55 days 0.65 Williams 1999 JA76

1999 JC76 14.7 0.15 19990502 314.28463 55.07666 222.20542 5.63760 0.1276656 2.2809280 39 1 34 days 0.54 Williams 1999 JC76

1999 JE76 15.1 0.15 19990502 18.91306 292.40746 270.06945 6.93575 0.0416594 2.6104596 35 1 10 days 0.99 Williams 1999 JE76

1999 JF76 14.9 0.15 19990522 64.20184 261.02501 252.01405 2.62313 0.1261010 2.7552918 27 1 30 days 0.93 Williams 1999 JF76

1999 JH76 14.2 0.15 19990810 315.16873 83.36043 228.69476 11.11566 0.1557524 2.7204019 47 2 1973–1999 0.71 M-v 4 Williams 35021 1999 JH76

1999 JK76 14.2 0.15 19990810 23.27746 155.33302 67.82496 16.05970 0.2674340 3.0098612 45 1 131 days 0.59 M-v 3 Williams 35114 1999 JK76

1999 JM76 14.3 0.15 19990810 154.06021 274.28657 191.05275 6.12616 0.0618958 2.3037551 42 2 1993–1999 0.75 M-v 5 Williams 35021 1999 JM76

1999 JP76 15.0 0.15 19990522 269.69709 139.35754 207.15616 10.93636 0.1009561 2.5353012 24 1 35 days 0.64 Williams 1999 JP76

1999 JQ76 15.8 0.15 19990810 4.50398 99.32604 167.12393 6.12752 0.0704036 2.2862022 33 3 1993–1999 0.70 M-v 4 Williams 35022 1999 JQ76
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1999 JV76 13.7 0.15 19990522 299.32998 224.66261 95.37551 15.36387 0.1166549 2.6028092 22 1 35 days 0.85 Williams 1999 JV76

1999 JX76 12.4 0.15 19990810 94.40952 61.38835 70.85363 15.69725 0.0649792 3.2277353 48 2 1990–1999 0.65 M-v 4 Williams 35022 1999 JX76

1999 JY76 13.9 0.15 19990502 271.58954 251.26982 73.68506 14.41773 0.1694341 2.9976767 33 1 58 days 0.73 Williams 1999 JY76

1999 JH77 14.7 0.15 19990810 22.92110 125.16130 110.30619 6.04393 0.1319552 2.2822182 51 3 1990–1999 0.68 M-v 3 Williams 35023 1999 JH77

1999 JJ77 13.3 0.15 19990522 316.51584 96.06633 186.74738 9.82179 0.0455164 2.9923486 37 1 33 days 0.57 Williams 1999 JJ77

1999 JK77 14.9 0.15 19990522 324.26553 141.63281 145.78233 13.89636 0.2095781 2.6468486 67 1 31 days 0.76 Williams 1999 JK77

1999 JO77 13.7 0.15 19990810 262.52976 226.96953 145.18449 8.18333 0.2008102 2.5701060 43 2 1998–1999 0.65 M-v 5 Williams 35023 1999 JO77

1999 JP77 15.2 0.15 19990810 342.80950 123.27649 181.25064 7.76974 0.2910189 2.4136578 56 4 1993–1999 0.57 M-v 2 Williams 35023 1999 JP77

1999 JQ77 16.7 0.15 19990522 337.53926 180.11299 102.42537 5.91593 0.3161966 2.2824506 27 1 33 days 0.70 Williams 1999 JQ77

1999 JR77 13.7 0.15 19990522 276.96834 230.25416 106.78656 10.25701 0.1396545 2.5846897 35 1 33 days 0.52 Williams 1999 JR77

1999 JT77 15.8 0.15 19990810 4.94106 108.72964 155.13256 5.68240 0.1761204 2.3616816 39 2 1995–1999 0.63 M-v 4 Williams 35023 1999 JT77

1999 JU77 15.8 0.15 19990522 353.22682 123.08140 125.39708 7.67975 0.0809887 2.2954258 31 1 33 days 0.63 Williams 1999 JU77

1999 JW77 13.8 0.15 19990810 37.53584 20.20211 188.34181 10.34550 0.0679903 3.0680688 26 1 61 days 0.69 M-v 5 Williams 35115 1999 JW77

1999 JX77 14.7 0.15 19990810 355.72054 108.30147 163.14930 7.45481 0.0418952 2.2324854 48 3 1973–1999 0.62 M-v 4 Williams 35024 1999 JX77

1999 JY77 15.2 0.15 19990522 41.09438 58.26650 136.37252 6.92862 0.0702425 2.4098880 34 1 35 days 0.88 Williams 1999 JY77

1999 JC78 14.0 0.15 19990522 13.20025 21.28446 207.56567 12.94690 0.1190305 2.5594860 33 1 33 days 0.46 Williams 1999 JC78

1999 JF78 14.3 0.15 19990412 37.20452 127.29151 34.09875 11.35002 0.1162630 2.6458467 18 1 32 days 0.71 Williams 1999 JF78

1999 JG78 13.8 0.15 19990502 297.88602 271.73575 30.56398 14.54456 0.2006026 2.5831844 50 1 57 days 0.91 Williams 1999 JG78

1999 JH78 14.0 0.15 19990502 292.74676 67.07936 235.46286 5.54971 0.1577449 2.2870327 31 1 35 days 0.52 Williams 1999 JH78

1999 JJ78 14.9 0.15 19990412 300.47282 288.70158 13.54219 0.68365 0.2645267 3.0990825 20 1 43 days 0.85 Williams 1999 JJ78

1999 JP78 14.1 0.15 19990810 342.52928 161.81315 108.23583 14.38643 0.1241371 2.3650478 26 1 83 days 0.67 M-v 4 Williams 1999 JP78

1999 JW78 15.3 0.15 19990810 349.39825 53.84230 224.26146 4.13936 0.1630366 2.2445015 39 1 80 days 0.62 M-v 5 Williams 1999 JW78

1999 JY78 14.9 0.15 19990810 14.83358 164.77475 73.30353 8.45011 0.0372875 2.4019114 36 1 61 days 0.66 M-v 5 Williams 35115 1999 JY78

1999 JD79 13.5 0.15 19990522 240.94384 162.67365 192.49015 9.74851 0.0604614 3.0452216 35 1 32 days 0.77 Williams 1999 JD79

1999 JL79 14.8 0.15 19990810 17.03873 8.15527 226.69571 7.37689 0.1629063 2.7758150 44 3 1994–1999 0.67 M-v 3 Williams 35025 1999 JL79

1999 JM79 15.9 0.15 19990522 30.48435 336.53804 219.96143 4.57440 0.1157120 2.3769789 35 1 35 days 0.90 Williams 1999 JM79

1999 JN79 15.0 0.15 19990502 48.49926 321.49812 212.25046 8.59380 0.0895942 2.7577692 30 1 56 days 0.73 Williams 1999 JN79

1999 JO79 15.9 0.15 19990522 328.70887 230.16601 49.15807 1.94568 0.1715688 2.4298197 30 1 38 days 0.81 D Williams 1999 JO79

1999 JP79 15.7 0.15 19990502 350.63855 169.19969 72.83489 3.38755 0.1578600 2.3935483 34 1 57 days 0.79 Williams 1999 JP79

1999 JV79 14.1 0.15 19990810 194.85818 334.89353 92.87162 5.75838 0.1421483 2.2575199 42 4 1990–1999 0.65 M-v 2 Williams 35025 1999 JV79

1999 JC80 14.0 0.15 19990502 316.75104 184.21629 80.93749 10.62793 0.0402680 2.5943265 47 1 58 days 0.84 Williams 1999 JC80

1999 JD80 13.8 0.15 19990810 337.48510 107.23766 181.55448 12.67816 0.1624271 2.5360734 43 1 109 days 0.82 M-v 4 Williams 35115 1999 JD80

1999 JE80 13.9 0.15 19990522 338.97472 51.85446 212.32227 21.93895 0.1582109 3.1882953 42 1 36 days 0.68 Williams 1999 JE80

1999 JF80 12.8 0.15 19990810 333.36379 169.54063 114.42385 13.60184 0.1811864 3.9525399 47 2 1998–1999 0.83 M-v 4 Williams 35025 1999 JF80

1999 JH80 15.0 0.15 19990522 316.86068 178.22252 117.58467 8.67317 0.1854671 2.5922247 33 1 35 days 0.69 Williams 1999 JH80

1999 JJ80 14.6 0.15 19990810 339.55542 130.25468 165.45502 11.05233 0.2307446 2.6615347 42 2 1991–1999 0.61 M-v 4 Williams 35025 1999 JJ80

1999 JK80 13.7 0.15 19990810 114.60974 23.16535 105.56284 12.17626 0.1175553 2.4073495 37 1 114 days 0.61 M-v 5 Williams 35115 1999 JK80

1999 JN80 13.7 0.15 19990522 3.95624 73.79968 158.38415 9.88617 0.1228567 3.0581970 50 1 33 days 0.54 Williams 1999 JN80

1999 JO80 14.4 0.15 19990810 4.73708 72.47155 184.26054 13.64915 0.1420031 2.5641712 45 1 108 days 0.59 M-v 4 Williams 35115 1999 JO80

1999 JS80 14.3 0.15 19990810 296.58999 150.39044 191.77575 12.57595 0.1524098 2.5842700 40 2 1998–1999 0.56 M-v 4 Williams 35026 1999 JS80

1999 JZ80 14.0 0.15 19990810 346.33695 166.14693 116.96623 16.01570 0.0970157 2.5443077 38 1 82 days 0.65 M-v 5 Williams 35115 1999 JZ80

1999 JA81 14.2 0.15 19990810 21.90325 135.49463 107.44366 14.31858 0.1378647 2.6127398 31 2 1997–1999 0.44 M-v 3 Williams 35026 1999 JA81

1999 JB81 13.0 0.15 19990810 340.56656 150.53187 136.02933 14.19546 0.0285461 2.8880955 33 1 70 days 0.65 M-v 5 Williams 1999 JB81

1999 JC81 13.3 0.15 19990810 9.66523 78.49346 183.33728 13.71743 0.1467823 2.5843423 43 4 1975–1999 0.82 M-v 2 Williams 35026 1999 JC81

1999 JD81 15.4 0.15 19990522 306.50650 205.51480 107.24219 6.25139 0.2223192 2.2554355 59 1 33 days 0.76 Williams 1999 JD81

1999 JH81 13.3 0.15 19990810 11.39947 47.44189 238.70046 12.93135 0.1386723 2.5977909 31 1 69 days 0.65 M-v 4 Williams 1999 JH81

1999 JV81 14.3 0.15 19990412 321.07718 181.97032 81.78256 9.55225 0.1891477 2.8011851 23 1 35 days 1.05 Williams 1999 JV81

1999 JX81 13.9 0.15 19990412 309.25431 192.19912 96.08194 7.61422 0.2490265 3.1339610 22 1 35 days 1.21 Williams 1999 JX81

1999 JD82 13.2 0.15 19990810 322.93711 165.81474 109.68351 11.62037 0.0401781 3.0101906 41 3 1975–1999 0.72 M-v 3 Williams 35027 1999 JD82

1999 JE82 13.1 0.15 19990810 143.37875 322.48140 120.27747 9.33977 0.1450981 2.6458855 32 3 1994–1999 0.60 M-v 4 Williams 35027 1999 JE82

1999 JH82 14.5 0.15 19990502 312.29627 104.89941 179.81204 13.28865 0.1849264 2.5721632 48 1 59 days 0.72 Williams 1999 JH82

1999 JL82 14.0 0.15 19990502 253.56681 251.37676 93.91699 13.85654 0.2180892 2.5850593 32 1 59 days 0.65 Williams 1999 JL82

1999 JQ82 14.9 0.15 19990502 271.68059 172.69831 151.51673 6.74142 0.1264320 2.3550711 25 1 58 days 0.82 Williams 1999 JQ82
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1999 JT82 13.8 0.15 19990810 33.57126 93.68214 113.11963 15.49262 0.0571128 2.6102317 25 1 61 days 0.67 M-v 4 Williams 1999 JT82

1999 JU82 15.3 0.15 19990810 353.79307 164.84578 109.48286 10.89925 0.2401132 2.3444418 32 1 63 days 0.54 M-v 4 Williams 35116 1999 JU82

1999 JV82 13.5 0.15 19990522 294.34804 159.08809 151.78510 13.23503 0.1688156 2.6773735 32 1 31 days 0.61 Williams 1999 JV82

1999 JW82 13.5 0.15 19990810 317.31583 181.42868 120.62877 13.58839 0.1539030 2.7077932 38 1 76 days 0.56 M-v 4 Williams 35116 1999 JW82

1999 JY82 15.0 0.15 19990810 5.08093 132.70139 120.73638 11.73064 0.2613344 2.5514005 33 1 63 days 0.70 M-v 4 Williams 35116 1999 JY82

1999 JB83 14.7 0.15 19990522 358.73341 127.04761 104.81825 13.69869 0.2019298 2.7820089 26 1 31 days 0.72 Williams 1999 JB83

1999 JC83 15.5 0.15 19990810 26.26927 52.84192 176.51432 7.02368 0.0885571 2.3198841 33 1 61 days 0.56 M-v 4 Williams 35116 1999 JC83

1999 JD83 14.6 0.15 19990522 19.08216 51.85553 152.38785 9.14525 0.1761405 3.0834992 21 1 33 days 0.68 Williams 1999 JD83

1999 JE83 15.0 0.15 19990522 354.22225 49.65547 189.71497 13.66831 0.1197088 2.6426500 25 1 31 days 0.78 Williams 1999 JE83

1999 JG83 13.5 0.15 19990810 7.48480 117.28656 120.50111 12.39876 0.1309803 3.1720822 36 2 1998–1999 0.66 M-v 4 Williams 35028 1999 JG83

1999 JH83 13.8 0.15 19990522 349.50905 86.98995 159.95890 12.22377 0.1427992 2.5848723 27 1 31 days 0.81 Williams 1999 JH83

1999 JK83 14.1 0.15 19990810 338.90234 108.58607 184.38498 14.10280 0.1913852 2.4234890 40 2 1992–1999 0.71 M-v 4 Williams 35028 1999 JK83

1999 JN83 14.4 0.15 19990810 313.98588 195.11345 116.19148 16.27285 0.1202892 2.5401471 35 2 1997–1999 0.60 M-v 4 Williams 35028 1999 JN83

1999 JP83 15.0 0.15 19990810 58.26081 340.14028 198.58396 12.13614 0.2051317 2.6778939 24 1 82 days 0.54 M-v 4 Williams 35116 1999 JP83

1999 JR83 14.4 0.15 19990522 285.44699 199.20086 127.16711 13.49132 0.1583211 2.6494857 35 1 31 days 0.71 Williams 1999 JR83

1999 JT83 14.4 0.15 19990522 328.14178 160.12351 123.90968 16.44486 0.2306994 3.0805436 31 1 31 days 0.83 Williams 1999 JT83

1999 JX83 15.0 0.15 19990810 10.21175 111.43435 146.77872 6.86419 0.2294868 2.2881460 38 1 82 days 0.61 M-v 4 Williams 35116 1999 JX83

1999 JY83 13.1 0.15 19990522 311.18789 114.91225 178.56712 9.86599 0.0702351 2.7898582 27 1 33 days 0.66 Williams 1999 JY83

1999 JF84 14.3 0.15 19990522 307.12459 204.39575 101.86904 15.85488 0.1436952 2.6255688 39 1 33 days 0.66 Williams 1999 JF84

1999 JH84 14.8 0.15 19990502 321.93873 165.88767 114.59206 16.10056 0.1165891 2.6245037 42 1 47 days 0.61 Williams 1999 JH84

1999 JJ84 13.7 0.15 19990810 122.82135 3.34309 124.23432 16.15049 0.0678975 2.6277378 49 4 1990–1999 0.64 M-v 3 Williams 35028 1999 JJ84

1999 JK84 12.7 0.15 19990810 154.68424 309.38802 143.81099 16.80378 0.1028723 3.1908696 63 3 1992–1999 0.57 M-v 3 Williams 35029 1999 JK84

1999 JL84 14.8 0.15 19990810 347.01698 111.89267 181.65037 13.93670 0.2420936 2.5497536 34 1 80 days 0.55 M-v 4 Williams 35116 1999 JL84

1999 JQ84 13.8 0.15 19990810 70.12393 13.73647 152.12411 15.65676 0.2603026 2.6869962 42 2 1994–1999 0.69 M-v 4 Williams 35029 1999 JQ84

1999 JS84 12.7 0.15 19990810 89.52284 58.77973 108.68313 17.36645 0.0653946 3.1587664 46 3 1982–1999 0.70 M-v 3 Williams 35029 1999 JS84

1999 JT84 15.2 0.15 19990810 6.15171 164.46594 106.57309 17.75114 0.3527180 2.6885328 32 1 62 days 0.53 M-v 4 Williams 1999 JT84

1999 JU84 14.1 0.15 19990502 273.76633 250.01963 54.20149 13.80256 0.1603680 2.5721424 27 1 57 days 0.88 Williams 1999 JU84

1999 JV84 15.0 0.15 19990810 321.77715 228.23043 85.98750 5.25389 0.2403616 2.2509360 39 2 1993–1999 0.67 M-v 4 Williams 35029 1999 JV84

1999 JW84 14.7 0.15 19990502 151.53001 257.28357 171.03420 6.05087 0.2287860 2.5738406 13 1 3 days 1.10 E Williams 1999 JW84

1999 JJ85 15.4 0.15 19990502 317.09491 176.87827 102.12479 11.50940 0.2014150 3.1972079 11 1 4 days 0.96 Williams 1999 JJ85

1999 JM85 13.0 0.15 19990810 271.43334 244.77992 101.85835 11.70657 0.0681972 2.9852686 38 2 1998–1999 0.71 M-v 4 Williams 35030 1999 JM85

1999 JN85 15.0 0.15 19990522 346.85212 105.12571 155.69030 8.72539 0.2065803 2.4532607 26 1 30 days 0.68 Williams 1999 JN85

1999 JO85 13.9 0.15 19990522 315.53831 184.01796 109.98463 15.47307 0.0843931 2.6385327 29 1 36 days 0.83 Williams 1999 JO85

1999 JP85 14.2 0.15 19990810 53.87007 38.94975 173.59094 10.33181 0.0621114 2.5417395 28 1 67 days 0.58 M-v 5 Williams 1999 JP85

1999 JS85 15.8 0.15 19990502 259.39792 179.61950 169.50020 5.25656 0.2030474 2.2461100 20 1 8 days 0.96 Williams 1999 JS85

1999 JT85 16.6 0.15 19990522 21.71158 40.20578 167.26466 4.66493 0.0950789 2.2885236 24 1 25 days 1.13 Williams 1999 JT85

1999 JW85 14.6 0.15 19990412 304.27108 103.57466 178.65745 11.99166 0.1841723 2.6543211 18 1 35 days 0.89 Williams 1999 JW85

1999 JX85 13.4 0.15 19990412 296.06172 220.19533 71.28419 11.35173 0.1951769 3.1592859 19 1 35 days 1.01 Williams 1999 JX85

1999 JD86 15.2 0.15 19990412 149.01515 297.15914 113.24600 6.70956 0.1652895 2.2494924 19 1 35 days 1.02 Williams 1999 JD86

1999 JE86 15.5 0.15 19990412 52.09606 357.57853 142.23809 7.88711 0.1458272 2.3442367 16 1 35 days 0.84 Williams 1999 JE86

1999 JJ86 13.7 0.15 19990412 18.67870 66.48452 113.79471 9.65379 0.1689102 3.0915842 23 1 50 days 0.68 Williams 1999 JJ86

1999 JL86 14.2 0.15 19990412 62.67560 345.67833 143.87805 8.71634 0.1420271 2.5715027 19 1 35 days 0.89 Williams 1999 JL86

1999 JM86 13.5 0.15 19990412 115.97396 276.74635 163.11146 11.54120 0.1385624 3.0626279 20 1 35 days 0.99 Williams 1999 JM86

1999 JO86 15.8 0.15 19990412 4.74235 32.96208 166.09392 7.45849 0.2462166 2.6678507 24 1 35 days 0.73 Williams 1999 JO86

1999 JP86 15.8 0.15 19990412 12.12545 82.91045 111.95470 2.23079 0.1274124 2.4017868 29 1 36 days 0.84 Williams 1999 JP86

1999 JQ86 14.5 0.15 19990412 292.40003 161.87647 122.96606 3.00605 0.0396981 2.8483350 33 1 38 days 0.96 Williams 1999 JQ86

1999 JW86 12.8 0.15 19990412 217.65594 251.86431 108.07868 10.86189 0.1478079 3.0203514 20 1 35 days 1.11 Williams 1999 JW86

1999 JY86 14.6 0.15 19990502 342.67173 155.30695 81.52323 12.68624 0.1407104 2.6460180 21 1 57 days 0.81 Williams 1999 JY86

1999 JZ86 14.0 0.15 19990412 254.40727 188.42700 146.06059 13.74401 0.1913559 2.5208969 17 1 35 days 1.12 Williams 1999 JZ86

1999 JA87 14.1 0.15 19990412 250.37952 236.72601 98.37719 13.05368 0.1650751 2.5816368 14 1 35 days 0.91 Williams 1999 JA87

1999 JO87 13.3 0.15 19990412 303.45221 116.94680 152.62932 11.42082 0.0627298 3.0987194 17 1 35 days 0.99 Williams 1999 JO87

1999 JQ87 16.1 0.15 19990412 338.91447 143.74497 96.73475 6.58169 0.2342146 2.3983796 18 1 35 days 0.93 Williams 1999 JQ87

1999 JS87 13.6 0.15 19990412 115.95997 265.97482 174.01087 12.30907 0.1541661 2.7494377 16 1 35 days 0.94 Williams 1999 JS87
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1999 JT87 14.5 0.15 19990412 44.07308 68.50221 81.74988 12.45236 0.1433708 2.6926979 18 1 35 days 1.18 Williams 1999 JT87

1999 JW87 15.5 0.15 19990412 293.55997 159.56056 153.95710 7.47114 0.3142869 2.3178601 19 1 35 days 1.14 Williams 1999 JW87

1999 JG88 14.9 0.15 19990502 48.95605 39.73401 120.80025 11.15999 0.0752894 2.9542228 11 1 6 days 1.00 E Williams 1999 JG88

1999 JH88 15.8 0.15 19990412 11.94137 88.51852 107.22364 10.11467 0.1017104 2.3019112 19 1 36 days 0.78 Williams 1999 JH88

1999 JQ88 16.8 0.15 19990502 10.60866 109.66140 109.07903 4.34779 0.1557365 2.3549202 11 1 6 days 0.78 Williams 1999 JQ88

1999 JR88 14.9 0.15 19990412 299.81801 211.30430 78.23895 12.29428 0.1468297 2.9970401 21 1 36 days 1.24 Williams 1999 JR88

1999 JT88 15.3 0.15 19990412 45.85838 35.01995 120.26441 7.63835 0.1212843 2.4443545 22 1 36 days 0.75 Williams 1999 JT88

1999 JU88 15.5 0.15 19990412 238.61494 232.57319 117.60674 7.79008 0.1714111 2.2422271 19 1 59 days 1.18 Williams 1999 JU88

1999 JX88 15.2 0.15 19990412 18.46281 102.81265 82.45258 13.92329 0.1651199 3.0003730 18 1 36 days 0.82 Williams 1999 JX88

1999 JY88 14.2 0.15 19990412 223.52114 188.85066 175.36641 14.31696 0.1958293 2.6102647 23 1 36 days 0.93 Williams 1999 JY88

1999 JZ88 15.3 0.15 19990412 358.18882 99.55596 114.29788 10.81292 0.0957569 2.6953236 15 1 36 days 0.93 Williams 1999 JZ88

1999 JF89 14.2 0.15 19990502 242.22796 252.30509 107.62592 13.36957 0.2836851 2.6009583 12 1 6 days 0.81 E Williams 1999 JF89

1999 JK89 13.4 0.15 19990412 248.43443 155.57508 180.10746 8.98054 0.0546121 3.0885510 33 1 38 days 0.88 Williams 1999 JK89

1999 JL89 15.5 0.15 19990412 359.66167 124.67480 91.18890 9.17395 0.1064948 2.7186622 17 1 36 days 1.38 Williams 1999 JL89

1999 JP89 14.8 0.15 19990412 280.69253 192.85688 127.18829 9.70982 0.2250753 2.6437353 19 1 36 days 0.93 Williams 1999 JP89

1999 JQ89 13.2 0.15 19990810 296.81160 252.23166 65.72822 27.12771 0.1886429 3.2067036 23 1 60 days 0.77 M-v 5 Williams 1999 JQ89

1999 JR89 14.9 0.15 19990412 36.45041 88.44263 70.07849 22.58915 0.2097206 3.0857424 18 1 38 days 0.96 Williams 1999 JR89

1999 JS89 14.5 0.15 19990412 318.06841 117.79607 147.23094 12.34962 0.0952218 3.0677555 19 1 36 days 0.80 Williams 1999 JS89

1999 JY89 15.7 0.15 19990502 293.84113 153.62946 152.33562 12.66552 0.1665331 2.5393017 12 1 11 days 0.70 Williams 1999 JY89

1999 JZ89 13.8 0.15 19990502 314.15656 163.72296 107.94661 11.56510 0.0713014 2.9711431 22 1 57 days 0.73 Williams 1999 JZ89

1999 JA90 14.6 0.15 19990502 270.63471 141.74195 174.22547 12.90514 0.0475363 2.6199830 26 1 59 days 0.65 Williams 1999 JA90

1999 JB90 15.4 0.15 19990502 207.51547 240.24516 140.82528 5.99376 0.1061137 2.2936000 17 1 10 days 0.78 Williams 1999 JB90

1999 JC90 17.2 0.15 19990502 1.94450 109.14605 111.10113 6.45148 0.1277340 2.2610037 14 1 5 days 0.86 Williams 1999 JC90

1999 JD90 14.9 0.15 19990502 77.68071 263.74640 203.79355 25.18129 0.3445513 2.6359586 13 1 9 days 1.03 Williams 1999 JD90

1999 JE90 14.3 0.15 19990412 19.73463 78.83344 116.53501 10.89075 0.0496152 3.0778774 18 1 35 days 0.80 Williams 1999 JE90

1999 JG90 15.7 0.15 19990502 6.78528 91.36082 122.03834 11.98448 0.0868371 2.6378436 10 1 5 days 0.68 Williams 1999 JG90

1999 JK90 14.0 0.15 19990810 2.38391 123.49538 121.83401 12.88453 0.1392136 2.7593905 26 1 63 days 0.52 M-v 4 Williams 35117 1999 JK90

1999 JQ90 15.3 0.15 19990502 45.92579 42.17481 128.73681 11.21668 0.0648084 2.4201773 11 1 5 days 0.84 Williams 1999 JQ90

1999 JV90 17.5 0.15 19990522 317.52930 138.67000 153.66014 4.89043 0.1834747 2.1470503 21 1 36 days 1.00 Williams 1999 JV90

1999 JW90 16.0 0.15 19990502 6.29909 15.61444 202.97416 14.30925 0.1060644 2.5852261 12 1 8 days 1.14 Williams 1999 JW90

1999 JZ90 15.0 0.15 19990502 338.24918 62.36118 191.29355 11.41120 0.1295843 2.7560622 13 1 7 days 0.58 Williams 1999 JZ90

1999 JA91 14.0 0.15 19990522 317.37036 197.55865 82.26567 13.00790 0.0993926 3.1895097 35 1 35 days 0.65 Williams 1999 JA91

1999 JD91 14.4 0.15 19990502 199.52499 228.84427 164.83695 11.44363 0.2698026 2.3956136 14 1 10 days 0.84 Williams 1999 JD91

1999 JE91 14.4 0.15 19990502 266.53458 167.46409 167.10651 12.16217 0.1486368 2.6257648 13 1 5 days 0.74 Williams 1999 JE91

1999 JJ91 14.2 0.15 19990522 345.00346 117.25077 132.86972 14.31325 0.1882668 3.0693626 23 1 31 days 0.70 Williams 1999 JJ91

1999 JM91 13.0 0.15 19990810 164.81439 255.12694 179.00967 16.42909 0.1862790 2.5694857 35 1 80 days 0.65 M-v 4 Williams 35117 1999 JM91

1999 JN91 14.9 0.15 19990502 69.38301 48.21548 94.07447 14.05814 0.1062401 2.5731899 14 1 10 days 0.54 Williams 1999 JN91

1999 JO91 14.1 0.15 19990522 323.13185 131.79163 150.64975 11.22110 0.1876993 3.1407513 17 1 33 days 0.49 Williams 1999 JO91

1999 JT91 14.5 0.15 19990502 109.64906 13.98277 84.93252 13.20345 0.1652038 2.6771461 14 1 7 days 0.70 Williams 1999 JT91

1999 JU91 15.2 0.15 19990502 92.95183 352.22605 133.15954 7.58368 0.0612192 2.3113696 17 1 12 days 0.71 Williams 1999 JU91

1999 JW91 14.9 0.15 19990522 313.37713 142.52925 144.79763 7.02824 0.1028488 2.4543572 37 1 38 days 0.49 Williams 1999 JW91

1999 JY91 14.5 0.15 19990502 54.91276 18.12329 138.60034 7.59333 0.1472712 3.0720381 15 1 10 days 0.92 Williams 1999 JY91

1999 JZ91 15.2 0.15 19990522 261.83199 240.32836 111.56006 7.20235 0.2080568 2.2381234 29 1 33 days 0.61 Williams 1999 JZ91

1999 JA92 15.7 0.15 19990522 52.24714 349.27394 183.79477 6.78359 0.0819885 2.3763852 35 1 33 days 0.63 Williams 1999 JA92

1999 JJ92 13.9 0.15 19990502 164.43634 264.32467 151.46518 9.83294 0.1826831 2.8230336 12 1 6 days 0.90 Williams 1999 JJ92

1999 JK92 13.7 0.15 19990502 118.97218 340.49480 111.82643 13.81143 0.1303806 3.1422167 11 1 10 days 0.69 Williams 1999 JK92

1999 JO92 16.1 0.15 19990522 321.23817 128.35792 156.11109 6.56982 0.1497326 2.3670683 31 1 36 days 0.68 Williams 1999 JO92

1999 JT92 14.8 0.15 19990522 1.88381 125.15986 104.07174 10.25249 0.1206091 2.7321248 12 1 28 days 0.57 Williams 1999 JT92

1999 JU92 14.1 0.15 19990522 216.42986 241.12073 139.32812 10.76441 0.1103710 3.0181513 17 1 38 days 0.82 Williams 1999 JU92

1999 JY92 14.4 0.15 19990522 53.86035 10.27854 157.70492 14.35672 0.0814577 3.1902769 16 1 36 days 0.57 Williams 1999 JY92

1999 JZ92 15.5 0.15 19990522 301.83142 195.64442 111.12276 13.52352 0.1721939 2.6098357 17 1 32 days 0.54 Williams 1999 JZ92

1999 JK93 14.0 0.15 19990522 262.13944 151.51606 193.72206 15.19527 0.1262489 2.6836546 23 1 33 days 0.50 Williams 1999 JK93

1999 JM93 17.2 0.15 19990502 306.46341 135.62765 160.91813 6.66777 0.1511005 2.2213315 11 1 8 days 1.03 Williams 1999 JM93
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1999 JN93 15.9 0.15 19990522 279.74019 169.45808 168.82694 8.45739 0.2097077 2.2097147 26 1 35 days 0.72 Williams 1999 JN93

1999 JQ93 15.2 0.15 19990522 15.91094 21.92335 188.18795 9.85777 0.2060331 3.1029175 25 1 36 days 0.62 Williams 1999 JQ93

1999 JR93 14.3 0.15 19990522 215.25812 285.17992 99.51928 11.13021 0.1272998 3.0018362 19 1 27 days 0.75 Williams 1999 JR93

1999 JT93 15.6 0.15 19990522 256.30853 237.46629 115.94691 6.98362 0.1376860 2.2597569 24 1 33 days 0.91 Williams 1999 JT93

1999 JW93 15.1 0.15 19990522 310.76532 139.75427 175.43850 8.58377 0.2902102 2.7812687 28 1 35 days 0.55 Williams 1999 JW93

1999 JY93 15.2 0.15 19990522 185.64821 280.16938 129.56419 7.35081 0.0934326 2.3061966 20 1 35 days 0.63 Williams 1999 JY93

1999 JZ93 16.0 0.15 19990522 26.59018 70.33062 133.42430 6.52311 0.0885319 2.3179372 29 1 35 days 0.61 Williams 1999 JZ93

1999 JE94 13.7 0.15 19990522 301.30733 141.79304 157.01919 10.96275 0.0744505 3.0269863 27 1 33 days 0.64 Williams 1999 JE94

1999 JL94 13.1 0.15 19990810 340.97643 161.96991 105.52144 17.44182 0.0677471 3.1802519 22 2 1994–1999 0.77 M-v 4 Williams 35031 1999 JL94

1999 JO94 13.6 0.15 19990522 300.71163 184.00471 114.22754 17.91287 0.0834524 3.1323080 26 1 31 days 0.68 Williams 1999 JO94

1999 JB95 14.6 0.15 19990522 281.14443 148.97166 183.46456 11.53119 0.1599715 2.5281245 26 1 33 days 0.57 Williams 1999 JB95

1999 JC95 14.5 0.15 19990810 347.09129 85.24063 189.35072 12.06350 0.1305052 2.7200376 40 3 1973–1999 0.81 M-v 3 Williams 35031 1999 JC95

1999 JE95 14.9 0.15 19990522 286.40080 241.32656 91.75829 13.18585 0.2184712 2.5789387 27 1 33 days 0.60 Williams 1999 JE95

1999 JF95 14.3 0.15 19990502 88.43071 54.82362 76.40480 19.18705 0.0882608 2.8239514 15 1 7 days 0.69 E Williams 1999 JF95

1999 JN95 13.2 0.15 19990522 156.99080 259.85779 177.47646 9.45553 0.0741445 3.0085724 21 1 33 days 0.79 Williams 1999 JN95

1999 JY95 15.3 0.15 19990522 302.14455 175.24929 127.93517 11.65161 0.1024353 2.5711741 27 1 33 days 0.76 Williams 1999 JY95

1999 JZ95 14.4 0.15 19990522 198.49506 285.36033 114.57937 14.05526 0.1548736 2.6925668 26 1 33 days 0.96 Williams 1999 JZ95

1999 JA96 14.0 0.15 19990810 259.04035 220.01997 136.83658 12.92480 0.0681303 2.9399668 35 2 1997–1999 0.74 M-v 4 Williams 35031 1999 JA96

1999 JB96 14.6 0.15 19990522 341.47721 138.87106 127.10677 15.51495 0.2555692 3.1698633 23 1 31 days 0.67 Williams 1999 JB96

1999 JD96 14.7 0.15 19990502 299.26493 135.95028 161.84605 16.66410 0.0552407 3.0370124 14 1 5 days 0.84 Williams 1999 JD96

1999 JF96 13.7 0.15 19990810 126.30096 338.19191 135.24428 13.79711 0.1248708 2.6768660 33 2 1994–1999 0.67 M-v 5 Williams 35032 1999 JF96

1999 JG96 14.0 0.15 19990522 254.09287 249.42909 116.15746 14.77946 0.2680376 2.5817207 24 1 31 days 0.54 Williams 1999 JG96

1999 JH96 16.3 0.15 19990522 333.08379 158.79569 114.76461 11.79901 0.1767769 2.4139537 31 1 33 days 0.86 Williams 1999 JH96

1999 JJ96 16.8 0.15 19990522 8.74688 66.87761 157.17527 9.49604 0.1901540 2.3680354 23 1 33 days 0.80 Williams 1999 JJ96

1999 JK96 13.2 0.15 19990810 255.17841 192.05330 167.03565 12.68848 0.0428436 3.1401443 52 4 1978–1999 0.73 M-v 2 Williams 35032 1999 JK96

1999 JM96 14.8 0.15 19990810 296.60889 250.89582 92.04194 14.67542 0.2176937 2.5271548 29 3 1995–1999 0.66 M-v 3 Williams 35032 1999 JM96

1999 JW96 14.6 0.15 19990522 3.76627 69.48894 164.15705 9.34357 0.0908909 3.0586249 26 1 33 days 0.71 Williams 1999 JW96

1999 JY96 14.3 0.15 19990522 276.93633 241.18942 93.62515 17.66418 0.1382201 3.2367432 21 1 33 days 0.94 Williams 1999 JY96

1999 JZ96 14.2 0.15 19990522 70.03453 39.25035 113.29701 12.13885 0.1274890 2.9934074 22 1 33 days 0.79 Williams 1999 JZ96

1999 JB97 15.1 0.15 19990522 288.87894 174.02969 151.81363 12.90728 0.1584783 2.6501121 25 1 31 days 0.93 Williams 1999 JB97

1999 JC97 14.0 0.15 19990522 305.19302 191.42884 115.78453 15.86704 0.1656647 3.1651911 25 1 31 days 0.56 Williams 1999 JC97

1999 JH97 14.7 0.15 19990522 277.63075 175.07864 173.08662 13.21835 0.2431964 2.7527671 26 1 33 days 0.82 Williams 1999 JH97

1999 JK97 13.7 0.15 19990810 263.43539 258.72907 113.52048 12.29447 0.2051513 2.5693599 43 4 1981–1999 0.72 M-v 2 Williams 35032 1999 JK97

1999 JN97 13.8 0.15 19990810 320.61579 137.68176 163.04082 9.60178 0.0601882 3.0499717 41 3 1993–1999 0.59 M-v 4 Williams 35032 1999 JN97

1999 JP97 15.5 0.15 19990522 19.57216 80.94757 133.13179 10.36078 0.1185904 2.5344518 25 1 33 days 0.77 Williams 1999 JP97

1999 JQ97 14.9 0.15 19990522 290.07530 215.11674 112.71155 13.53904 0.1720806 2.6803100 26 1 33 days 0.66 Williams 1999 JQ97

1999 JR97 14.4 0.15 19990522 52.78770 81.19728 94.43510 19.62044 0.0907818 3.1029853 21 1 33 days 0.67 Williams 1999 JR97

1999 JT97 16.2 0.15 19990522 61.07978 0.59663 159.43742 10.83819 0.1613164 2.3344465 18 1 33 days 0.79 Williams 1999 JT97

1999 JU97 13.8 0.15 19990810 355.92059 114.10858 150.50897 15.08759 0.1751432 3.1169381 34 2 1993–1999 0.63 M-v 5 Williams 35033 1999 JU97

1999 JW97 14.7 0.15 19990522 312.85155 167.27818 139.01975 16.54687 0.2141532 3.0987599 28 1 31 days 0.89 Williams 1999 JW97

1999 JB98 14.5 0.15 19990522 142.21957 322.07659 116.06506 12.61183 0.1675977 2.4380609 17 1 38 days 0.58 Williams 1999 JB98

1999 JL98 12.4 0.15 19990810 185.50708 288.39947 135.81914 19.65633 0.2140553 3.1566576 37 3 1992–1999 0.74 M-v 4 Williams 35033 1999 JL98

1999 JP98 15.4 0.15 19990522 330.02961 162.26601 122.40787 11.26628 0.2109903 2.3405092 26 1 33 days 0.69 Williams 1999 JP98

1999 JQ98 16.1 0.15 19990522 331.96789 112.43725 166.68994 11.50982 0.1669962 2.6693430 15 1 24 days 0.82 Williams 1999 JQ98

1999 JR98 13.8 0.15 19990522 297.30815 165.24126 161.09085 8.66177 0.1985274 2.7666307 27 1 33 days 0.65 Williams 1999 JR98

1999 JT98 14.7 0.15 19990522 355.65795 49.95612 197.87723 11.71084 0.1567010 3.0711577 30 1 33 days 0.69 Williams 1999 JT98

1999 JV98 13.5 0.15 19990810 255.80218 229.77112 148.88733 10.14935 0.1761655 2.7431289 55 2 1998–1999 0.73 M-v 4 Williams 35033 1999 JV98

1999 JZ98 16.2 0.15 19990522 7.02158 72.59647 157.46499 13.82079 0.1834817 2.6786466 17 1 31 days 0.73 Williams 1999 JZ98

1999 JA99 13.7 0.15 19990522 15.49677 110.66626 106.60507 23.31509 0.1411225 3.1279018 23 1 31 days 0.57 Williams 1999 JA99

1999 JC99 16.1 0.15 19990522 18.86586 39.61664 170.54640 12.55671 0.2458050 2.5618931 51 1 34 days 0.54 Williams 1999 JC99

1999 JD99 14.8 0.15 19990522 49.49461 2.17018 184.81074 13.82614 0.0610527 2.3583482 42 1 36 days 0.59 Williams 1999 JD99

1999 JE99 15.0 0.15 19990810 350.14017 146.81465 139.70952 11.28483 0.2575641 2.7767736 32 2 1998–1999 0.63 M-v 5 Williams 35033 1999 JE99

1999 JH99 13.9 0.15 19990522 80.62044 24.59830 113.18980 10.95723 0.2161156 3.0448002 28 1 35 days 0.56 D Williams 1999 JH99
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1999 JS99 14.2 0.15 19990810 8.13311 96.32045 155.96624 15.71756 0.1995531 3.1547713 34 1 64 days 0.63 M-v 4 Williams 35118 1999 JS99

1999 JY99 13.6 0.15 19990810 226.58459 277.61459 119.80427 12.89400 0.0654453 2.9111604 33 2 1998–1999 0.69 M-v 4 Williams 35034 1999 JY99

1999 JG100 15.0 0.15 19990502 345.61718 108.96181 148.85943 13.66903 0.1799352 2.6540825 30 1 55 days 0.64 Williams 1999 JG100

1999 JN100 14.2 0.15 19990810 345.55203 101.44985 184.62879 14.15906 0.1476322 3.0769108 26 2 1993–1999 0.79 M-v 4 Williams 35035 1999 JN100

1999 JP100 14.1 0.15 19990810 98.75928 0.79600 155.62850 9.70242 0.0870661 2.8162700 29 3 1989–1999 0.81 M-v 5 Williams 35035 1999 JP100

1999 JR100 14.9 0.15 19990810 349.83615 191.74943 92.97344 16.06258 0.1385166 2.5481178 23 1 63 days 0.64 M-v 4 Williams 1999 JR100

1999 JA101 13.9 0.15 19990810 161.50650 6.31922 94.29704 22.91236 0.0560079 2.6490514 20 1 62 days 0.63 M-v 5 Williams 1999 JA101

1999 JF101 15.9 0.15 19990522 335.63182 170.51205 119.19815 12.59716 0.3098728 2.7364294 25 1 33 days 0.84 Williams 1999 JF101

1999 JJ101 15.4 0.15 19990412 59.86070 87.52625 49.07048 7.94674 0.1089163 2.3258169 24 1 37 days 0.82 Williams 1999 JJ101

1999 JM101 13.7 0.15 19990412 149.64460 236.46451 180.43097 10.81498 0.0154967 3.0847341 17 1 35 days 0.98 Williams 1999 JM101

1999 JX101 16.6 0.15 19990502 306.47281 99.61379 192.34289 7.37179 0.2027133 2.5659010 16 1 5 days 1.06 E Williams 1999 JX101

1999 JD102 15.6 0.15 19990502 311.18228 88.53539 186.98918 6.67603 0.0830787 3.0325590 10 1 4 days 0.69 E Williams 1999 JD102

1999 JF102 13.5 0.15 19990810 254.05638 226.11295 127.54696 2.99370 0.0856951 2.8981256 37 3 1993–1999 0.77 M-v 5 Williams 35036 1999 JF102

1999 JM102 15.3 0.15 19990502 284.21645 138.63273 185.89001 8.33593 0.2415295 2.6267044 19 1 10 days 1.01 Williams 1999 JM102

1999 JN102 17.5 0.15 19990502 350.48988 158.06266 76.57118 6.38502 0.1768978 2.1959082 20 1 10 days 0.96 Williams 1999 JN102

1999 JR102 15.2 0.15 19990810 112.29586 34.14356 95.08164 7.16722 0.0718608 2.3163061 39 3 1990–1999 0.91 M-v 4 Williams 35036 1999 JR102

1999 JW102 14.6 0.15 19990522 69.66554 306.64726 199.56797 12.32181 0.0992259 3.1326319 21 1 30 days 0.92 Williams 1999 JW102

1999 JY102 17.1 0.15 19990522 343.61253 177.28027 84.06763 7.73471 0.2874930 2.6709054 28 1 30 days 1.05 Williams 1999 JY102

1999 JZ102 15.1 0.15 19990522 357.96265 99.70368 131.27320 6.25108 0.0731400 2.9144547 27 1 30 days 0.80 Williams 1999 JZ102

1999 JA103 16.6 0.15 19990522 269.60567 239.40018 95.85149 7.70016 0.1375235 2.3101691 21 1 28 days 1.22 Williams 1999 JA103

1999 JC103 15.5 0.15 19990502 302.93720 212.92459 87.83540 8.23856 0.1558311 2.7079047 17 1 6 days 0.81 Williams 1999 JC103

1999 JD103 15.5 0.15 19990502 301.40943 148.81749 140.20250 6.77135 0.1033384 2.5944721 16 1 5 days 0.88 Williams 1999 JD103

1999 JF103 14.9 0.15 19990412 239.93026 251.23328 93.45210 5.99663 0.0632971 2.7274106 32 1 37 days 1.05 Williams 1999 JF103

1999 JG103 13.6 0.15 19990502 163.41395 223.73168 188.17774 13.06296 0.2825714 3.1050663 11 1 4 days 1.10 E Williams 1999 JG103

1999 JJ103 17.0 0.15 19990502 299.18068 181.04592 123.17167 4.90876 0.1903927 2.1765914 11 1 9 days 0.85 Williams 1999 JJ103

1999 JL103 15.3 0.15 19990502 79.87168 266.53911 212.04270 15.31656 0.2483087 2.7857650 14 1 6 days 0.95 E Williams 1999 JL103

1999 JM103 16.4 0.15 19990502 84.84006 338.74532 159.11223 5.60072 0.0160447 2.1989318 21 1 11 days 0.93 Williams 1999 JM103

1999 JO103 13.9 0.15 19990412 192.52418 253.01747 135.06780 8.54701 0.2385257 2.7994490 30 1 36 days 1.15 Williams 1999 JO103

1999 JR103 15.9 0.15 19990502 281.58551 128.57025 183.84441 8.30099 0.0566392 2.4118161 13 1 8 days 0.92 Williams 1999 JR103

1999 JX103 15.0 0.15 19990810 347.06098 151.79721 137.25820 14.81733 0.1587891 2.6100381 38 2 1991–1999 0.75 M-v 4 Williams 35036 1999 JX103

1999 JM104 14.1 0.15 19990412 271.86295 145.98061 166.29563 15.86557 0.1541488 2.7745846 21 1 35 days 1.12 Williams 1999 JM104

1999 JP104 14.1 0.15 19990502 14.95741 40.13099 164.86945 11.46336 0.1124861 2.4362448 34 1 58 days 0.62 Williams 1999 JP104

1999 JX104 14.3 0.15 19990412 210.77257 276.65507 89.34218 4.88300 0.0629360 3.0426480 17 1 36 days 1.02 Williams 1999 JX104

1999 JF105 17.3 0.15 19990502 359.89810 156.73935 64.27490 16.55221 0.2657087 2.7627071 11 1 6 days 0.95 Williams 1999 JF105

1999 JG105 16.5 0.15 19990502 271.76697 237.00222 90.10384 8.27121 0.1287280 2.3312348 11 1 10 days 1.23 Williams 1999 JG105

1999 JK105 13.8 0.15 19990502 127.75502 199.76570 238.86799 12.77286 0.0894755 3.2327010 17 1 34 days 0.93 Williams 1999 JK105

1999 JL105 14.2 0.15 19990502 341.51358 359.99565 235.61302 12.16444 0.0573078 2.7521239 21 1 34 days 0.84 Williams 1999 JL105

1999 JZ105 15.7 0.15 19990502 148.88439 165.79032 258.32676 1.28760 0.0807807 2.2611364 15 1 34 days 2.09 Williams 1999 JZ105

1999 JN106 16.1 0.15 19990412 63.03676 322.88426 176.05379 2.64297 0.1023808 2.2480367 16 1 36 days 0.98 Williams 1999 JN106

1999 JP106 17.1 0.15 19990412 311.05953 226.48603 61.93881 2.89868 0.2587171 2.2725211 18 1 37 days 1.08 Williams 1999 JP106

1999 JX106 14.4 0.15 19990502 309.76309 252.45579 24.83760 8.13445 0.0881826 3.1904503 10 1 5 days 1.17 E Williams 1999 JX106

1999 JB107 15.4 0.15 19990522 278.00685 115.69704 211.19225 8.00559 0.0709466 2.5432183 36 1 35 days 1.10 Williams 1999 JB107

1999 JE107 15.3 0.15 19990502 92.66299 56.74079 57.32085 14.21706 0.1015908 2.6277948 12 1 5 days 1.07 Williams 1999 JE107

1999 JF107 16.5 0.15 19990502 301.40240 115.08592 186.86397 5.20530 0.2127555 2.3078344 11 1 5 days 0.87 Williams 1999 JF107

1999 JR107 15.7 0.15 19990502 262.45427 264.96458 71.79679 3.89585 0.1653869 2.2103237 15 1 6 days 0.94 Williams 1999 JR107

1999 JT107 16.8 0.15 19990502 313.08477 102.02765 180.01745 3.81868 0.1529357 2.3916072 11 1 5 days 0.71 Williams 1999 JT107

1999 JU107 16.8 0.15 19990502 340.36880 177.36203 66.80627 6.82933 0.0866133 2.2515779 13 1 5 days 1.05 Williams 1999 JU107

1999 JV107 15.0 0.15 19990502 211.42778 309.21644 63.73134 9.92889 0.0818410 2.5593992 16 1 6 days 1.17 E Williams 1999 JV107

1999 JY107 13.8 0.15 19990502 108.63020 51.69443 52.38105 13.42056 0.0989334 2.5915643 31 1 54 days 0.60 Williams 1999 JY107

1999 JB108 15.2 0.15 19990502 303.99790 254.20114 38.62528 5.43102 0.1234712 3.1554393 11 1 11 days 1.57 E Williams 1999 JB108

1999 JM108 15.5 0.15 19990502 234.46367 72.56686 296.94941 1.21053 0.2354168 2.3557238 11 1 10 days 1.09 Williams 1999 JM108

1999 JN108 15.7 0.15 19990502 3.55849 176.45060 44.30455 6.96528 0.0627361 2.3876959 11 1 11 days 0.82 Williams 1999 JN108

1999 JR108 14.9 0.15 19990502 113.69201 346.53427 101.37299 6.88726 0.2375274 2.5793336 11 1 10 days 0.76 Williams 1999 JR108
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1999 JS108 15.7 0.15 19990502 279.70909 211.46306 104.71503 7.32002 0.1138543 2.4470235 13 1 5 days 0.86 Williams 1999 JS108

1999 JC109 17.4 0.15 19990502 25.72282 141.98845 47.45005 3.40867 0.1564005 2.3615755 13 1 11 days 1.04 Williams 1999 JC109

1999 JR109 14.2 0.15 19990522 173.54789 349.07583 65.01462 14.36436 0.2435632 2.5581558 17 1 22 days 0.72 Williams 1999 JR109

1999 JV109 16.7 0.15 19990502 11.92918 96.90099 115.55998 2.01290 0.0750657 2.3151778 12 1 5 days 0.85 Williams 1999 JV109

1999 JX109 14.0 0.15 19990502 137.77708 324.75349 113.04745 3.23408 0.1991649 2.7914043 13 1 6 days 0.91 Williams 1999 JX109

1999 JA110 15.9 0.15 19990502 254.37781 302.03322 41.20709 4.36318 0.0927228 2.4261470 13 1 6 days 1.07 E Williams 1999 JA110

1999 JD110 17.0 0.15 19990502 52.00127 270.90917 259.04452 3.05532 0.0556827 2.1707156 13 1 6 days 1.23 E Williams 1999 JD110

1999 JR110 15.2 0.15 19990502 206.20557 335.15361 46.25116 6.66764 0.0180923 2.6397578 11 1 10 days 0.73 E Williams 1999 JR110

1999 JT110 17.7 0.15 19990502 327.27639 184.64147 89.05844 7.63464 0.2158391 2.3594203 11 1 10 days 0.82 Williams 1999 JT110

1999 JY110 16.9 0.15 19990502 344.00544 204.95779 44.90891 10.22499 0.1889662 2.3841347 17 1 9 days 0.84 Williams 1999 JY110

1999 JD111 17.5 0.15 19990502 339.09883 176.50198 78.56507 7.31057 0.2149136 2.3467852 10 1 10 days 0.59 E Williams 1999 JD111

1999 JJ111 15.4 0.15 19990810 313.38113 198.47251 130.16819 5.47399 0.1598697 2.3232735 35 3 1995–1999 0.72 M-v 4 Williams 35036 1999 JJ111

1999 JD112 15.5 0.15 19990502 152.72078 355.92680 75.09318 6.30662 0.1015338 2.4402317 13 1 5 days 0.86 E Williams 1999 JD112

1999 JM112 15.7 0.15 19990502 25.76513 334.72437 217.49201 10.65260 0.1909339 3.2120261 11 1 5 days 0.70 E Williams 1999 JM112

1999 JS112 16.4 0.15 19990502 314.72431 211.76112 81.82357 2.65817 0.2001782 2.5080557 14 1 5 days 0.78 E Williams 1999 JS112

1999 JT112 15.0 0.15 19990502 312.63637 216.29234 84.09455 2.99776 0.2215031 3.2203786 17 1 6 days 1.34 E Williams 1999 JT112

1999 JA113 15.3 0.15 19990522 275.02519 10.77921 337.26879 5.27303 0.2537449 2.5506247 24 1 37 days 0.98 Williams 1999 JA113

1999 JB113 14.8 0.15 19990502 309.73519 262.18242 24.09817 10.24541 0.0451524 3.0429037 11 1 9 days 0.68 Williams 1999 JB113

1999 JJ113 15.2 0.15 19990502 275.26887 95.55246 249.91122 2.88138 0.2638764 2.5497158 13 1 5 days 1.02 E Williams 1999 JJ113

1999 JO113 15.5 0.15 19990502 267.60250 100.26114 226.29833 2.27954 0.0203801 2.6106520 18 1 7 days 1.58 E Williams 1999 JO113

1999 JG114 14.0 0.15 19990522 173.41308 193.43251 228.50307 11.09909 0.1718533 2.6760991 23 1 37 days 0.93 Williams 1999 JG114

1999 JS114 14.2 0.15 19990502 245.24667 336.61619 21.41037 3.97361 0.1007582 2.7790927 17 1 9 days 1.17 Williams 1999 JS114

1999 JT114 14.9 0.15 19990522 63.35612 88.64645 42.24864 8.00635 0.3684458 3.0290385 16 1 33 days 1.07 Williams 1999 JT114

1999 JV114 15.6 0.15 19990522 16.21610 280.41688 294.34696 2.75963 0.1576433 2.3765182 30 1 33 days 0.79 Williams 1999 JV114

1999 JW114 14.8 0.15 19990522 306.60721 34.90669 266.52769 6.35301 0.1135094 2.3297175 18 1 37 days 0.41 Williams 1999 JW114

1999 JL115 15.6 0.15 19990522 338.97613 203.73024 64.33272 1.09848 0.1719110 2.9699565 20 1 40 days 0.62 Williams 1999 JL115

1999 JT115 13.7 0.15 19990522 281.79016 90.32105 229.68608 14.91866 0.0301004 3.0533484 32 1 33 days 1.01 D Williams 1999 JT115

1999 JF116 15.3 0.15 19990522 281.45320 259.27361 85.02291 6.45187 0.2399505 2.4068450 27 1 36 days 1.11 Williams 1999 JF116

1999 JR116 15.8 0.15 19990522 51.60756 292.53642 242.96915 5.32868 0.1255847 2.4399299 30 1 36 days 0.90 Williams 1999 JR116

1999 JU116 15.9 0.15 19990522 35.64900 167.77512 29.50245 2.99803 0.0840670 2.2018561 21 1 39 days 0.81 Williams 1999 JU116

1999 JD117 14.7 0.15 19990522 301.79613 70.96436 251.92320 3.38765 0.2169370 2.5380864 26 1 33 days 0.73 Williams 1999 JD117

1999 JQ117 13.3 0.15 19990502 109.10198 351.71840 121.47313 6.45634 0.1620819 3.2225811 17 1 8 days 0.89 Williams 1999 JQ117

1999 JA118 13.2 0.15 19990810 348.22143 22.58880 249.70444 8.78133 0.0508609 2.4860116 38 4 1977–1999 0.54 M-v 2 Williams 35037 1999 JA118

1999 JC118 13.7 0.15 19990522 54.86452 109.64978 52.29889 17.00192 0.1990168 3.1568452 15 1 37 days 0.68 Williams 1999 JC118

1999 JG118 15.8 0.15 19990522 356.11167 155.97850 88.71110 3.47812 0.1377225 2.3786901 26 1 36 days 0.82 Williams 1999 JG118

1999 JJ118 16.4 0.15 19990522 302.96689 178.67175 130.81898 4.28584 0.1695030 2.3647099 19 1 33 days 0.72 Williams 1999 JJ118

1999 JK118 14.8 0.15 19990522 304.07554 181.81126 112.12408 3.19987 0.0429912 2.8537079 27 1 35 days 0.80 Williams 1999 JK118

1999 JM118 16.2 0.15 19990522 335.30811 150.95682 124.39091 2.27597 0.1746260 2.4264185 20 1 34 days 0.74 Williams 1999 JM118

1999 JG119 12.7 0.15 19990522 268.94930 291.87322 57.27541 14.37703 0.1356322 3.1519577 26 1 33 days 0.60 Williams 1999 JG119

1999 JQ119 15.9 0.15 19990522 348.69175 186.36184 69.45495 7.88636 0.0869610 2.2845725 20 1 33 days 0.99 Williams 1999 JQ119

1999 JR119 15.1 0.15 19990522 291.70666 218.89152 112.02693 3.10060 0.1808811 2.4532867 22 1 33 days 0.70 Williams 1999 JR119

1999 JT119 15.3 0.15 19990522 59.89822 340.81381 194.26494 6.61109 0.0647488 2.4235605 27 1 33 days 0.70 Williams 1999 JT119

1999 JZ119 15.9 0.15 19990522 297.47625 101.09791 222.81208 14.35890 0.1571769 2.5864621 20 1 32 days 0.67 Williams 1999 JZ119

1999 JB120 15.8 0.15 19990522 6.02494 44.49850 190.07397 3.27373 0.1707018 2.5423852 35 1 33 days 0.74 Williams 1999 JB120

1999 JW120 15.0 0.15 19990502 240.79384 136.25751 227.90702 10.15959 0.0324921 2.8284364 16 1 7 days 0.84 E Williams 1999 JW120

1999 JZ120 15.6 0.15 19990522 354.91369 163.24264 86.22495 7.65967 0.0655005 2.2904344 36 1 34 days 0.72 Williams 1999 JZ120

1999 JD121 14.9 0.15 19990810 95.84814 334.65055 190.70832 6.29566 0.0472449 2.3515254 44 3 1994–1999 0.63 M-v 3 Williams 35038 1999 JD121

1999 JF121 15.1 0.15 19990502 286.70005 231.93370 97.26733 8.70038 0.1556427 2.2509832 18 1 9 days 0.61 Williams 1999 JF121

1999 JC122 13.9 0.15 19990522 271.20219 271.21906 78.42927 11.85004 0.1137069 2.9856907 22 1 33 days 0.90 D Williams 1999 JC122

1999 JJ122 16.5 0.15 19990522 351.72537 10.44808 246.54912 5.29159 0.1289012 2.2541660 23 1 53 days 0.76 D Williams 1999 JJ122

1999 JO122 16.6 0.15 19990522 31.23363 340.34445 226.47501 3.33435 0.1351200 2.3096763 17 1 33 days 0.90 D Doppler 1999 JO122

1999 JT122 15.9 0.15 19990522 314.19140 198.48952 114.32437 2.62184 0.2005397 2.1616882 26 1 52 days 0.73 Williams 1999 JT122

1999 JC123 15.9 0.15 19990522 299.67002 231.29696 88.04179 7.56961 0.1485239 2.3370171 24 1 34 days 0.92 Williams 1999 JC123
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1999 JW123 17.3 0.15 19990502 351.94736 203.91811 30.73579 2.65409 0.1666006 2.2331997 19 1 11 days 0.96 Williams 1999 JW123

1999 JX123 15.2 0.15 19990522 338.46891 183.15057 93.39405 4.05125 0.1475296 2.2552172 28 1 40 days 0.58 Williams 1999 JX123

1999 JD124 15.1 0.15 19990810 22.64626 142.73943 106.61416 6.23761 0.1686342 2.2667393 40 2 1993–1999 0.67 M-v 3 Williams 35039 1999 JD124

1999 JG124 14.6 0.15 19990810 34.35513 61.10639 147.84647 23.93370 0.2893689 2.3084934 36 2 1992–1999 0.65 M-v 3 Williams 35039 1999 JG124

1999 JL124 14.8 0.15 19990502 56.82606 117.08690 25.13670 5.54585 0.1909043 3.0900001 12 1 12 days 0.94 E Williams 1999 JL124

1999 JG125 17.3 0.15 19990502 7.07427 13.71022 206.36173 2.77715 0.1821215 2.2706826 10 1 11 days 0.66 Williams 1999 JG125

1999 JT125 14.5 0.15 19990412 126.27768 334.72791 100.35090 7.38075 0.0891358 2.3626613 18 1 37 days 0.96 Williams 1999 JT125

1999 JZ125 14.8 0.15 19990502 340.20235 242.56435 14.43259 7.16950 0.2730976 2.9270654 20 1 34 days 0.70 Williams 1999 JZ125

1999 JJ126 16.4 0.15 19990502 289.12917 193.40624 109.41878 2.83976 0.0890131 2.3279679 10 1 6 days 1.22 E Williams 1999 JJ126

1999 JN126 15.4 0.15 19990502 159.40485 17.34730 42.50897 4.27229 0.1040936 2.5061446 11 1 12 days 1.10 Williams 1999 JN126

1999 JS126 15.5 0.15 19990522 25.15668 123.87096 72.99820 14.98284 0.2361245 3.1699235 19 1 34 days 0.83 Williams 1999 JS126

1999 JT126 14.4 0.15 19990522 213.55763 144.76572 247.20428 1.77738 0.1056002 2.8662576 10 1 23 days 0.93 Williams 1999 JT126

1999 JZ126 15.7 0.15 19990522 318.41907 77.09253 225.55336 4.90602 0.2153987 2.3896807 19 1 33 days 1.02 Williams 1999 JZ126

1999 JZ127 17.6 0.15 19990502 320.67068 165.66888 117.76018 2.62689 0.2371445 2.2059556 11 1 4 days 1.16 E Williams 1999 JZ127

1999 JE128 17.1 0.15 19990502 335.67307 71.48953 184.50303 1.84334 0.0872265 2.2010092 18 1 7 days 0.93 Williams 1999 JE128

1999 JP128 13.8 0.15 19990412 82.10201 29.28748 91.45048 10.90924 0.0485863 2.8097229 18 1 35 days 0.93 Williams 1999 JP128

1999 JA129 16.2 0.15 19990502 13.05997 44.59503 162.54448 10.27347 0.1127228 2.3915002 13 1 5 days 0.53 Williams 1999 JA129

1999 JM129 15.4 0.15 19990522 348.63754 121.25990 127.78089 16.02176 0.1441224 2.5780912 18 1 31 days 0.63 Williams 1999 JM129

1999 JP129 15.3 0.15 19990522 355.70544 59.02525 187.02071 11.47421 0.1547083 2.6518079 29 1 33 days 0.79 Williams 1999 JP129

1999 JQ129 13.9 0.15 19990810 272.76593 184.37044 178.29147 13.52044 0.1766193 2.6681724 39 4 1991–1999 0.83 M-v 2 Williams 35040 1999 JQ129

1999 JB130 14.3 0.15 19990502 165.03256 208.31758 199.95747 11.75928 0.1829018 2.9315928 10 1 5 days 1.11 E Williams 1999 JB130

1999 JC130 14.6 0.15 19990502 95.78903 317.63932 142.30031 3.24570 0.2125822 2.8719605 12 1 4 days 0.75 Williams 1999 JC130

1999 JE130 15.6 0.15 19990502 241.83791 280.00173 70.84625 6.68362 0.1519832 2.4026778 11 1 6 days 1.00 Williams 1999 JE130

1999 JK130 16.6 0.15 19990502 309.41148 174.54281 122.46068 3.70299 0.2459114 2.3666012 10 1 6 days 0.76 Williams 1999 JK130

1999 JP130 15.2 0.15 19990522 149.84886 322.43185 109.44364 3.15250 0.1885048 2.3684225 19 1 37 days 0.75 Williams 1999 JP130

1999 JT130 16.8 0.15 19990502 314.49216 157.74903 126.68980 5.87615 0.1982498 2.4276259 11 1 5 days 0.63 Williams 1999 JT130

1999 JU130 14.1 0.15 19990502 272.35015 227.96439 90.22764 10.81742 0.1054688 3.1146305 18 1 5 days 1.23 Williams 1999 JU130

1999 JW131 15.5 0.15 19990502 232.40519 248.77431 131.45223 5.21110 0.1474353 2.2367583 13 1 9 days 1.09 D Williams 1999 JW131

1999 JA132 7.7 0.15 19990502 0.00000 181.62704 0.83392 6.87308 0.0000000 44.5391466 38 1 9 days 0.13 E Marsden 1999 JA132

1999 JB132 8.2 0.15 19990502 296.42212 95.48268 211.92616 13.06674 0.2749017 39.5366849 25 1 8 days 0.07 E Marsden 1999 JB132

1999 JC132 8.7 0.15 19990502 284.68078 280.23240 35.83984 5.72496 0.2435778 39.5306546 24 1 1 days 0.15 E Marsden 1999 JC132

1999 JD132 7.7 0.15 19990502 0.00000 181.46667 30.96717 10.63613 0.0000000 42.6112285 57 1 9 days 0.08 E Marsden 1999 JD132

1999 JE132 8.6 0.15 19990502 67.85465 269.51834 213.18560 25.02900 0.1947002 39.4404389 55 1 9 days 0.13 E Marsden 1999 JE132

1999 JF132 7.9 0.15 19990502 0.00000 182.79711 29.97183 1.89378 0.0000000 44.4635296 37 1 9 days 0.09 E Marsden 1999 JF132

1999 KA 14.3 0.15 19990810 276.38437 228.10478 110.40094 13.88992 0.1370392 2.5752590 32 2 1998–1999 0.52 M-v 4 Williams 35040 1999 KA
1999 KB 14.1 0.15 19990810 290.02505 165.48369 164.69802 11.44686 0.1325950 2.9984603 31 1 64 days 0.44 M-v 5 Williams 1999 KB
1999 KF 15.2 0.15 19990810 299.55365 246.34664 96.23889 1.77633 0.2342460 2.3267277 42 2 1989–1999 0.76 M-v 4 Williams 35040 1999 KF
1999 KT 15.9 0.15 19990810 327.70574 138.72103 166.18653 7.14581 0.1792312 2.2915684 30 3 1996–1999 0.62 M-v 4 Williams 35041 1999 KT
1999 KU 15.1 0.15 19990810 323.31817 210.05227 101.29775 8.20699 0.2326997 2.5938657 56 3 1995–1999 0.59 M-v 4 Williams 35041 1999 KU
1999 KX 14.4 0.15 19990810 18.18207 172.16200 63.18094 9.14489 0.1888755 2.5310370 62 1 112 days 0.60 M-v 4 Williams 35120 1999 KX
1999 KG1 14.3 0.15 19990611 17.08858 355.32695 239.11760 25.27166 0.1192184 2.7600863 23 1 56 days 0.57 Williams 1999 KG1

1999 KK1 18.4 0.15 19990611 333.66789 229.91095 76.93079 7.10917 0.4599112 2.1172210 33 1 53 days 0.91 Williams 1999 KK1

1999 KP2 15.1 0.15 19990522 240.76159 144.82050 213.44097 5.17419 0.0504608 2.7459703 20 1 35 days 0.56 Williams 1999 KP2

1999 KZ2 15.1 0.15 19990810 131.28311 32.80592 83.26239 3.00884 0.0204501 2.7915986 33 3 1991–1999 0.42 M-v 3 Williams 35041 1999 KZ2

1999 KC3 12.8 0.15 19990502 72.45692 86.74425 58.25059 16.79947 0.1020308 3.2184480 53 1 57 days 0.59 Williams 1999 KC3

1999 KA4 15.5 0.15 19990810 75.50819 111.33201 56.58109 2.65732 0.0914020 2.2512095 57 2 1973–1999 0.86 M-v 6 Williams 35042 1999 KA4

1999 KG4 14.0 0.15 19990810 10.38638 152.37587 146.26634 7.90580 0.2330243 2.3515763 45 3 1981–1999 0.66 M-v 2 Williams 35042 1999 KG4

1999 KK4 13.9 0.15 19990810 23.50265 43.55654 183.04776 9.52152 0.0784331 3.1796076 55 3 1995–1999 0.68 M-v 3 Williams 35042 1999 KK4

1999 KO4 15.4 0.15 19990810 3.06439 104.62235 165.89618 3.19753 0.1498319 2.4428377 55 4 1987–1999 0.66 M-v 3 Williams 35042 1999 KO4

1999 KQ4 13.5 0.15 19990810 350.55376 82.21560 261.43397 28.23751 0.3837965 2.7822356 25 1 64 days 0.54 M-v 5 Williams 1999 KQ4

1999 KU4 16.8 0.15 19990810 1.02514 222.92439 76.61657 8.44449 0.4037515 2.1944004 144 1 76 days 0.62 M-v 4 Williams 35121 1999 KU4

1999 KV4 16.9 0.15 19990810 66.80884 85.87685 50.73086 14.33471 0.3710977 1.5419234 32 1 60 days 0.62 M-v 6 Williams 1999 KV4

1999 KW4 16.6 0.15 19990810 321.81961 192.59180 244.94685 38.89189 0.6882924 0.6423286 253 1 56 days 0.59 M-v 6 Williams 35121 1999 KW4



1999 JULY 28 M.P.C. 35471

1999 KX4 16.7 0.15 19990810 97.89818 76.23797 105.05711 16.57056 0.2929204 1.4574376 51 1 60 days 0.56 M-v 4 Williams 1999 KX4

1999 KP5 17.6 0.15 19990810 20.11915 31.59920 218.37571 7.36548 0.2422525 2.3091777 46 1 63 days 0.40 M-v 4 Williams 1999 KP5

1999 KQ5 15.2 0.15 19990522 234.81103 308.90115 82.62215 17.65899 0.2353190 2.5355656 24 1 35 days 0.45 Williams 1999 KQ5

1999 KR5 16.1 0.15 19990502 331.77545 195.84765 54.56692 11.52653 0.2062336 2.3276992 20 1 41 days 0.72 Williams 1999 KR5

1999 KS5 14.9 0.15 19990611 304.53879 131.61615 202.15520 9.11890 0.1913248 2.5589165 26 1 52 days 0.56 Williams 1999 KS5

1999 KT5 14.3 0.15 19990810 230.52977 181.50349 213.23702 14.72118 0.1030273 2.5703701 36 3 1988–1999 0.72 M-v 4 Williams 35043 1999 KT5

1999 KL6 13.9 0.15 19990810 4.92393 92.32757 201.23653 21.08813 0.2854171 2.3694837 47 2 1992–1999 0.62 M-v 3 Williams 35043 1999 KL6

1999 KN6 15.1 0.15 19990611 47.25083 316.88121 225.00319 3.05514 0.0543591 3.0549152 24 1 58 days 0.51 Williams 1999 KN6

1999 KO6 14.3 0.15 19990810 304.79571 270.99522 56.73545 2.91136 0.2053561 2.4321352 53 4 1981–1999 0.62 M-v 1 Williams 35043 1999 KO6

1999 KP6 13.4 0.15 19990810 323.08686 135.91253 157.83787 14.96402 0.1210956 2.5944106 39 1 109 days 0.70 M-v 4 Williams 35121 1999 KP6

1999 KQ6 16.7 0.15 19990810 16.86139 111.38417 132.50320 10.80585 0.4125898 2.6586891 94 1 57 days 0.58 M-v 4 Williams 1999 KQ6

1999 KS6 13.9 0.15 19990522 326.25586 84.13620 215.03207 15.33707 0.2185259 3.1526307 28 1 35 days 0.69 Williams 1999 KS6

1999 KB7 16.1 0.15 19990502 326.59983 96.80166 173.50224 3.85349 0.2024534 2.7793432 12 1 3 days 1.02 E Williams 1999 KB7

1999 KF7 16.6 0.15 19990502 329.35645 184.57104 83.02146 9.78788 0.1804383 2.4723083 12 1 2 days 0.81 Williams 1999 KF7

1999 KJ7 14.4 0.15 19990502 326.26480 181.26072 83.57701 10.97211 0.1108597 3.2426643 20 1 7 days 0.73 Williams 1999 KJ7

1999 KL7 15.1 0.15 19990522 305.44836 244.34973 75.08988 17.92378 0.2419544 2.6455416 27 1 35 days 0.78 Williams 1999 KL7

1999 KQ7 14.5 0.15 19990810 359.09305 196.28568 38.67332 14.04085 0.1541821 2.6947539 30 1 80 days 0.71 M-v 4 Williams 1999 KQ7

1999 KR7 16.2 0.15 19990412 343.25708 177.07094 46.46744 8.46491 0.1959221 2.2919375 23 1 39 days 0.95 Williams 1999 KR7

1999 KM8 15.4 0.15 19990502 35.72336 290.08678 241.24348 1.17969 0.1603572 2.4002596 38 1 35 days 0.64 Williams 1999 KM8

1999 KO8 14.3 0.15 19990810 10.04122 357.70496 239.73705 17.15168 0.1388880 2.6223824 29 1 60 days 0.58 M-v 4 Williams 1999 KO8

1999 KV8 16.1 0.15 19990502 303.39238 275.54466 28.23845 4.41678 0.2352853 2.3353521 13 1 9 days 0.78 Williams 1999 KV8

1999 KX8 15.0 0.15 19990502 312.93376 229.54057 52.09379 8.56047 0.1647916 3.0737027 12 1 4 days 1.07 Williams 1999 KX8

1999 KD9 15.2 0.15 19990810 354.51665 15.25238 243.80718 6.76968 0.0788306 2.3653559 20 1 62 days 0.74 M-v 6 Williams 1999 KD9

1999 KG9 16.6 0.15 19990502 9.43663 33.02838 176.68478 2.69593 0.1316300 2.3640452 12 1 5 days 0.64 E Williams 1999 KG9

1999 KQ9 15.7 0.15 19990502 251.00445 163.13058 191.68786 6.11556 0.2379819 2.6038447 11 1 5 days 0.87 E Williams 1999 KQ9

1999 KV9 13.9 0.15 19990522 309.85193 55.63310 236.96103 8.59615 0.0786134 3.0791051 28 1 38 days 0.46 Williams 1999 KV9

1999 KH10 16.1 0.15 19990522 295.95614 235.28380 87.44642 6.04753 0.1822819 2.2839314 29 1 40 days 0.65 Williams 1999 KH10

1999 KQ10 14.4 0.15 19990522 319.19199 55.06720 241.57120 1.72735 0.1796460 2.4250932 31 1 43 days 0.47 Williams 1999 KQ10

1999 KU10 15.3 0.15 19990522 322.18009 69.20474 218.18772 6.00439 0.1124708 2.2840788 27 1 35 days 0.50 Williams 1999 KU10

1999 KB11 14.3 0.15 19990522 116.29326 203.89250 268.57701 3.49019 0.1355325 2.4101625 27 1 36 days 0.63 Williams 1999 KB11

1999 KJ11 13.9 0.15 19990810 153.79665 8.05546 96.84584 7.58413 0.0697589 2.3326137 43 2 1998–1999 0.58 M-v 4 Williams 35043 1999 KJ11

1999 KP11 16.4 0.15 19990522 359.78232 161.67303 80.60382 3.05448 0.1771652 2.4052842 21 1 33 days 0.88 Williams 1999 KP11

1999 KF13 17.8 0.15 19990522 338.42825 148.65598 132.53562 3.75755 0.2617302 2.1835578 27 1 32 days 1.00 Williams 1999 KF13

1999 KQ13 15.7 0.15 19990522 57.37429 287.95370 254.82983 6.09561 0.0741336 2.3720524 19 1 28 days 0.74 D Doppler 1999 KQ13

1999 KU13 15.3 0.15 19990522 62.35712 295.24185 236.78270 12.55276 0.1244667 2.6742282 19 1 28 days 0.80 D Doppler 1999 KU13

1999 KV13 16.1 0.15 19990522 342.75157 173.77690 96.68611 4.65253 0.1513992 2.7211356 18 1 28 days 0.85 D Doppler 1999 KV13

1999 KW13 14.9 0.15 19990522 263.01772 238.37085 123.68130 4.85023 0.1720611 2.3125274 22 1 36 days 0.72 D Williams 1999 KW13

1999 KZ13 16.7 0.15 19990522 311.67464 170.64712 139.04932 3.40446 0.1476864 2.2235872 19 1 28 days 0.77 D Doppler 1999 KZ13

1999 KA14 16.0 0.15 19990522 26.52787 129.62122 80.79204 6.79101 0.1746039 2.5933303 19 1 28 days 0.80 D Doppler 1999 KA14

1999 KD14 15.6 0.15 19990522 358.83488 327.96954 280.35242 5.12822 0.1479314 2.2814515 18 1 28 days 0.68 D Doppler 1999 KD14

1999 KE14 13.7 0.15 19990522 22.03670 173.89788 47.21169 9.71486 0.0952880 2.3245832 25 1 36 days 0.65 D Williams 1999 KE14

1999 KJ14 14.5 0.15 19990611 301.33799 114.01435 223.53304 8.04502 0.2226654 2.9832391 28 1 56 days 0.71 Williams 1999 KJ14

1999 KQ14 12.9 0.15 19990810 114.96350 60.16468 78.81498 17.79734 0.0993194 3.1759447 46 3 1990–1999 0.71 M-v 3 Williams 35044 1999 KQ14

1999 KS14 14.9 0.15 19990611 340.05186 215.25630 78.44102 6.05163 0.2755908 2.3703271 26 1 59 days 0.47 Williams 1999 KS14

1999 KV14 16.5 0.15 19990522 327.31738 95.09540 201.76850 5.49169 0.2050339 2.1836916 19 1 27 days 0.67 D Doppler 1999 KV14

1999 KY14 14.3 0.15 19990810 18.33274 315.84242 301.24828 3.76527 0.1611572 2.2882609 35 5 1985–1999 0.79 M-v 2 Williams 35045 1999 KY14

1999 KA15 13.7 0.15 19990810 41.75995 106.32438 108.61323 9.47049 0.1668407 3.1361089 24 1 62 days 0.52 M-v 4 Williams 1999 KA15

1999 KZ15 14.6 0.15 19990611 60.75012 23.51742 162.37675 5.21904 0.0918157 2.6117353 21 1 56 days 0.67 D Williams 1999 KZ15

1999 LH 16.2 0.15 19990810 345.17544 191.08916 111.22250 3.45806 0.2177657 2.3297796 40 1 62 days 0.47 M-v 5 Williams 1999 LH
1999 LJ 14.1 0.15 19990611 14.44836 59.63502 200.74617 6.25339 0.1283048 2.4938383 28 1 37 days 0.41 Williams 1999 LJ
1999 LK 16.3 0.15 19990611 354.32593 184.34954 107.49135 13.13286 0.2939552 2.3751919 24 1 38 days 0.30 Williams 1999 LK
1999 LL 16.0 0.15 19990611 330.25857 78.25842 235.42046 15.17336 0.1967773 2.5566390 20 1 42 days 0.33 Williams 1999 LL
1999 LN 14.3 0.15 19990611 339.97809 63.75521 249.09669 14.41985 0.2101111 2.8002161 32 1 45 days 0.41 Williams 1999 LN



M.P.C. 35472 1999 JULY 28

1999 LS 15.8 0.15 19990522 315.92347 184.30689 119.79059 27.24092 0.3039070 2.1433772 27 1 35 days 0.51 Williams 1999 LS
1999 LT 16.2 0.15 19990810 343.43793 118.36935 198.20608 24.11450 0.2099178 1.8218495 26 1 68 days 0.47 M-v 5 Williams 1999 LT
1999 LX 16.6 0.15 19990611 278.81767 227.09056 128.54689 4.04841 0.1647740 2.1627685 14 1 26 days 0.59 Marsden 1999 LX
1999 LB1 13.5 0.15 19990522 303.05542 241.88042 2.65932 13.26603 0.1003779 2.4087371 13 1 2 days 0.89 E Williams 1999 LB1

1999 LG1 15.6 0.15 19990611 262.30729 229.83327 110.40336 24.90869 0.0841237 1.9620070 23 1 56 days 0.95 Williams 1999 LG1

1999 LJ1 22.2 0.15 19990611 10.69149 351.10231 243.93594 4.55985 0.3087357 1.6213405 43 1 28 days 0.89 Williams 1999 LJ1

1999 LM1 15.6 0.15 19990611 14.52349 346.54156 249.66576 10.87739 0.1329496 2.6488328 39 1 39 days 0.59 Williams 1999 LM1

1999 LT1 17.4 0.15 19990810 14.11148 158.48211 67.59091 42.59027 0.6575449 2.9681482 44 1 33 days 0.66 M-v 6 Williams 1999 LT1

1999 LA2 13.8 0.15 19990611 348.21837 97.30666 179.02638 8.18613 0.1424287 2.7728248 28 1 44 days 0.55 Williams 1999 LA2

1999 LL2 16.0 0.15 19990522 325.41625 89.40733 200.40487 11.00666 0.1779703 2.6499886 26 1 28 days 0.74 Williams 1999 LL2

1999 LO2 15.4 0.15 19990522 39.95521 37.73747 158.99321 13.50084 0.0906687 2.6483763 24 1 24 days 0.67 Williams 1999 LO2

1999 LQ2 16.5 0.15 19990522 239.59759 146.54017 228.12976 19.00627 0.0729737 1.8936184 22 1 32 days 0.62 Williams 1999 LQ2

1999 LN3 17.5 0.15 19990611 4.85759 164.05892 107.87420 6.91187 0.1897149 2.2196448 14 1 38 days 0.50 Williams 1999 LN3

1999 LZ3 15.4 0.15 19990611 344.30727 140.80689 139.13962 6.87417 0.1441726 2.3783274 24 1 40 days 0.31 Williams 1999 LZ3

1999 LA4 16.4 0.15 19990611 28.68106 344.66906 244.70016 21.18634 0.0348025 1.9480772 18 1 34 days 0.47 Williams 1999 LA4

1999 LC4 14.7 0.15 19990611 210.02345 247.10351 167.28327 6.91784 0.0792476 2.3043251 19 1 34 days 0.46 Williams 1999 LC4

1999 LD4 14.8 0.15 19990611 288.93545 191.53633 157.29026 6.94599 0.1541447 2.4706245 22 1 40 days 0.40 Williams 1999 LD4

1999 LE4 15.1 0.15 19990611 343.92872 144.09394 136.84752 6.78553 0.1275724 2.3256249 20 1 34 days 0.35 Williams 1999 LE4

1999 LF4 14.2 0.15 19990611 12.17284 28.27854 218.04408 6.11439 0.0959799 2.2976707 18 1 34 days 0.53 Williams 1999 LF4

1999 LG4 16.3 0.15 19990611 318.95074 80.07013 248.35472 24.19375 0.2585823 2.1841296 18 1 33 days 0.40 Williams 1999 LG4

1999 LO4 15.9 0.15 19990611 359.17204 181.92375 98.32039 6.81514 0.2276322 2.3016677 28 1 37 days 0.49 Williams 1999 LO4

1999 LU4 13.9 0.15 19990810 280.62668 242.60198 125.60388 23.10484 0.2493578 2.3270807 31 2 1994–1999 0.54 M-v 4 Williams 35045 1999 LU4

1999 LV4 13.3 0.15 19990522 65.53789 34.46279 102.67371 17.56090 0.1926577 3.1602348 25 1 28 days 0.70 Williams 1999 LV4

1999 LZ5 15.5 0.15 19990701 17.52502 68.16261 180.39887 23.14424 0.2344994 2.1911273 23 1 41 days 0.42 Williams 1999 LZ5

1999 LE6 20.7 0.15 19990611 350.62932 185.12032 92.39597 27.22125 0.3321046 1.6489618 56 1 23 days 0.59 Williams 1999 LE6

1999 LF6 17.9 0.15 19990810 340.52908 140.61790 208.64146 18.92904 0.2803746 1.4085899 76 1 45 days 0.56 M-v 6 Williams 1999 LF6

1999 LG6 15.6 0.15 19990611 22.12641 146.54683 102.98397 6.08620 0.1138249 2.1605023 24 1 34 days 0.89 Williams 1999 LG6

1999 LH6 13.4 0.15 19990701 32.90601 342.24102 269.79248 5.04838 0.0726912 2.4003954 28 1 40 days 0.30 Williams 1999 LH6

1999 LO6 16.6 0.15 19990611 353.43870 64.34376 196.42704 25.10014 0.1430590 3.1713638 9 1 14 days 0.19 Williams 1999 LO6

1999 LV6 15.3 0.15 19990611 138.20724 270.10860 187.37227 24.55865 0.2707429 2.4555324 9 1 15 days 0.24 Williams 1999 LV6

1999 LX6 13.9 0.15 19990611 333.39985 205.89131 114.74154 12.98065 0.1148348 3.0850410 20 1 38 days 0.38 Williams 1999 LX6

1999 LG7 17.0 0.15 19990611 333.84111 233.75595 103.44528 7.44215 0.3459169 2.6049547 17 1 33 days 0.38 Williams 1999 LG7

1999 LH7 13.3 0.15 19990611 74.27609 87.68498 107.28825 27.47086 0.1137743 2.6387589 36 1 33 days 0.63 Williams 1999 LH7

1999 LL7 15.4 0.15 19990701 318.39745 240.15632 105.81768 2.79185 0.2011255 2.1661528 54 1 39 days 0.49 Williams 1999 LL7

1999 LU7 18.8 0.15 19990810 349.00680 146.77409 207.35382 10.73598 0.6279963 2.1019787 45 1 40 days 0.61 M-v 6 Williams 1999 LU7

1999 LV7 19.3 0.15 19990611 1.67822 158.43291 87.60092 30.42864 0.4721991 2.2097278 71 1 27 days 0.55 Williams 1999 LV7

1999 LY7 17.0 0.15 19990522 338.69755 168.53348 105.43511 6.14480 0.2725197 2.2700985 22 1 33 days 0.63 Williams 1999 LY7

1999 LN8 15.7 0.15 19990611 70.46373 55.35690 90.90356 17.56568 0.2129285 2.5240205 13 1 6 days 0.59 E Williams 1999 LN8

1999 LO8 15.2 0.15 19990611 52.81629 46.43220 98.79691 9.90196 0.4181436 2.5959139 12 1 6 days 0.67 Williams 1999 LO8

1999 LP8 14.8 0.15 19990522 249.13063 252.88203 108.17864 15.49627 0.1291789 2.5512659 23 1 31 days 1.03 Williams 1999 LP8

1999 LW8 14.9 0.15 19990522 267.55370 203.73520 141.20260 10.82381 0.1034627 2.7695818 23 1 31 days 0.76 Williams 1999 LW8

1999 LC9 15.3 0.15 19990522 345.87750 64.22348 198.89777 8.43793 0.1182230 2.7445952 21 1 35 days 0.76 Williams 1999 LC9

1999 LL9 13.8 0.15 19990522 199.14105 287.24843 124.55775 8.95949 0.1744657 2.7676583 19 1 27 days 0.56 Williams 1999 LL9

1999 LP9 16.9 0.15 19990611 338.16439 109.51307 174.21473 5.49452 0.1646336 2.2893977 11 1 26 days 0.32 Williams 1999 LP9

1999 LQ9 15.7 0.15 19990522 319.06768 203.78714 97.09823 15.03992 0.1658166 2.5725945 18 1 33 days 0.71 Williams 1999 LQ9

1999 LV9 15.2 0.15 19990522 305.62296 192.84056 125.84821 13.02009 0.1847698 2.6730275 18 1 28 days 0.64 Williams 1999 LV9

1999 LX9 15.1 0.15 19990522 301.60939 176.48280 136.96563 8.79753 0.0706862 2.7102082 20 1 28 days 0.78 Williams 1999 LX9

1999 LE10 14.1 0.15 19990611 191.97853 227.50471 196.11216 12.73925 0.1484079 2.7016733 15 1 15 days 0.58 Marsden 1999 LE10

1999 LG10 14.2 0.15 19990522 97.30489 296.73981 204.47111 13.11636 0.0881325 2.4534666 17 1 28 days 0.36 Williams 1999 LG10

1999 LL11 15.0 0.15 19990522 218.50745 204.15372 186.93083 14.43308 0.1092644 2.6256880 17 1 28 days 0.97 Williams 1999 LL11

1999 LN11 15.9 0.15 19990522 345.03799 90.82796 179.58976 14.47167 0.2295905 3.1730201 16 1 28 days 0.85 Williams 1999 LN11

1999 LA13 15.3 0.15 19990611 309.81938 192.26039 135.72413 7.05291 0.1936715 2.2670321 18 1 40 days 0.39 Williams 1999 LA13

1999 LF13 14.4 0.15 19990611 98.04036 278.95780 231.91676 11.76294 0.1051466 2.6290867 18 1 40 days 0.40 Williams 1999 LF13
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1999 LH13 14.8 0.15 19990611 341.52846 144.38017 139.69120 6.79844 0.1336271 2.3186998 19 1 40 days 0.42 Williams 1999 LH13

1999 LJ13 15.1 0.15 19990611 27.37995 99.06667 130.58301 7.90815 0.0545514 2.3713329 20 1 40 days 0.49 Williams 1999 LJ13

1999 LL13 15.1 0.15 19990611 354.25603 44.91928 225.88655 9.42312 0.1885381 2.7334044 19 1 40 days 0.43 Williams 1999 LL13

1999 LM13 16.0 0.15 19990611 330.89327 140.92039 166.96485 5.11828 0.2322431 2.3873735 19 1 40 days 0.48 Williams 1999 LM13

1999 LN13 14.2 0.15 19990611 328.46841 194.53683 108.51213 15.23919 0.1507174 2.7125793 20 1 40 days 0.50 Williams 1999 LN13

1999 LR13 15.5 0.15 19990611 323.96617 130.56542 185.89551 5.78467 0.2028725 2.4173919 19 1 40 days 0.50 Williams 1999 LR13

1999 LS13 15.8 0.15 19990611 3.67901 50.05182 208.54380 6.34525 0.1446304 2.3293986 18 1 40 days 0.64 Williams 1999 LS13

1999 LT13 16.1 0.15 19990611 320.86378 205.60213 118.78179 8.53401 0.2482806 2.1697224 19 1 40 days 0.56 Williams 1999 LT13

1999 LV13 14.2 0.15 19990611 0.95788 24.32215 240.16026 11.53990 0.1622941 2.5570962 18 1 40 days 0.33 Williams 1999 LV13

1999 LD14 15.0 0.15 19990611 310.46768 129.05360 209.86425 6.97922 0.2116383 2.5808611 18 1 40 days 0.50 Williams 1999 LD14

1999 LE14 13.7 0.15 19990701 330.56462 72.90360 236.46570 14.03397 0.1045071 2.6406931 20 1 43 days 0.63 Williams 1999 LE14

1999 LP14 15.1 0.15 19990611 299.87414 133.99156 208.91958 7.85642 0.1526079 2.4447108 18 1 40 days 0.57 Williams 1999 LP14

1999 LS14 16.9 0.15 19990522 349.57986 109.71815 146.71652 7.88309 0.2596126 2.6675115 17 1 28 days 0.87 Williams 1999 LS14

1999 LR15 14.8 0.15 19990611 344.12790 166.68154 114.22635 25.40310 0.1960974 2.3175443 19 1 32 days 0.27 Williams 1999 LR15

1999 LZ15 15.1 0.15 19990611 311.78601 120.93822 206.00625 20.15179 0.0914359 1.9670374 18 1 33 days 0.40 Williams 1999 LZ15

1999 LB16 15.1 0.15 19990701 343.41891 130.99669 170.53459 14.01617 0.1814153 2.6263018 17 1 40 days 0.48 Williams 1999 LB16

1999 LY16 14.6 0.15 19990522 17.63706 324.69295 257.68800 5.01750 0.0156603 2.7927948 17 1 28 days 0.60 Williams 1999 LY16

1999 LA19 14.4 0.15 19990611 57.39349 77.39951 110.18818 6.06673 0.0669471 2.7331939 18 1 6 days 0.56 Williams 1999 LA19

1999 LB19 15.9 0.15 19990611 18.64909 131.53364 86.75960 17.98631 0.2966089 3.0906277 17 1 6 days 0.54 Williams 1999 LB19

1999 LC19 15.1 0.15 19990611 257.62575 141.85007 227.55718 10.05072 0.1314102 2.5932724 16 1 6 days 0.40 Williams 1999 LC19

1999 LR19 14.4 0.15 19990611 353.10893 8.88543 256.44834 22.58994 0.1922973 2.9957630 22 1 35 days 0.53 Williams 1999 LR19

1999 LT19 14.6 0.15 19990611 222.13336 52.26463 344.11523 1.34507 0.0510082 2.8716024 14 1 13 days 0.70 Williams 1999 LT19

1999 LK20 15.7 0.15 19990611 27.54071 154.15384 59.99567 4.05722 0.2106858 2.5504637 14 1 13 days 0.61 Williams 1999 LK20

1999 LN20 14.2 0.15 19990611 318.78797 248.56430 65.30214 6.76427 0.1877022 3.2437976 14 1 13 days 0.49 Williams 1999 LN20

1999 LZ20 15.6 0.15 19990611 296.05919 261.37112 81.36779 7.19464 0.2018726 2.2620000 13 1 14 days 0.47 Williams 1999 LZ20

1999 LE21 15.8 0.15 19990611 8.02897 181.25104 65.22787 3.87074 0.1383951 2.1383021 14 1 13 days 0.32 Williams 1999 LE21

1999 LT21 13.8 0.15 19990611 295.76149 73.31283 250.64608 6.55402 0.0275197 3.0072835 13 1 13 days 0.59 Williams 1999 LT21

1999 LZ21 15.8 0.15 19990611 305.54266 124.69044 211.64540 5.62621 0.2351882 2.3423113 18 1 6 days 0.54 Williams 1999 LZ21

1999 LA22 15.6 0.15 19990611 155.03321 322.83653 134.52859 5.36134 0.0753938 2.3113109 13 1 6 days 0.49 Williams 1999 LA22

1999 LE22 15.0 0.15 19990611 89.45525 8.23167 157.14397 3.37146 0.0148813 2.4803701 17 1 35 days 0.76 Williams 1999 LE22

1999 LN23 14.1 0.15 19990522 104.18715 230.00186 265.34513 11.97585 0.1173331 2.5767025 17 1 35 days 0.91 Williams 1999 LN23

1999 LQ23 16.4 0.15 19990611 311.35264 243.40507 85.87424 3.23807 0.2319236 2.2453050 13 1 14 days 0.64 Williams 1999 LQ23

1999 LO24 14.2 0.15 19990611 303.78992 262.29565 87.02762 11.39090 0.3048869 2.7704646 19 1 37 days 0.52 Williams 1999 LO24

1999 LF25 14.9 0.15 19990611 323.99191 231.88225 89.53819 10.60123 0.2829850 2.4485567 19 1 37 days 0.42 Williams 1999 LF25

1999 LJ25 16.4 0.15 19990611 335.39026 201.08940 102.34114 7.04850 0.2800072 2.2157317 20 1 37 days 0.47 Williams 1999 LJ25

1999 LP25 13.4 0.15 19990611 327.45817 46.93153 256.23618 10.42524 0.1216187 3.0724229 19 1 40 days 0.60 Williams 1999 LP25

1999 LT25 13.7 0.15 19990611 29.13472 311.46163 266.78807 14.09559 0.2117630 3.1096284 20 1 37 days 0.46 Williams 1999 LT25

1999 LZ25 13.6 0.15 19990611 32.44435 144.91306 71.33873 8.03801 0.2002192 2.6591288 13 1 6 days 0.45 E Williams 1999 LZ25

1999 LJ26 14.7 0.15 19990611 4.64074 160.69131 96.30901 7.50119 0.1091107 2.4445180 18 1 37 days 0.37 Williams 1999 LJ26

1999 LM26 14.8 0.15 19990611 8.35985 347.09136 264.22352 23.29994 0.1790676 2.3042665 18 1 40 days 0.29 Williams 1999 LM26

1999 LR26 15.0 0.15 19990611 340.56377 56.43040 232.22160 5.78167 0.1123711 2.3500519 17 1 40 days 0.48 Williams 1999 LR26

1999 LF27 14.9 0.15 19990611 339.78476 44.67722 251.14769 12.93522 0.1633340 2.5448000 19 1 40 days 0.58 Williams 1999 LF27

1999 LG27 14.2 0.15 19990611 341.86924 35.20628 256.81542 12.46383 0.1328475 2.6032723 15 1 34 days 0.34 Williams 1999 LG27

1999 LD28 14.6 0.15 19990611 302.75101 120.13918 199.57020 18.82275 0.0960428 3.2326403 12 1 9 days 1.14 Williams 1999 LD28

1999 LN28 19.3 0.15 19990810 5.39875 186.50346 115.77861 9.18376 0.4658830 2.1426826 160 1 43 days 0.53 M-v 5 Williams 1999 LN28

1999 LP28 19.9 0.15 19990611 223.70027 307.09760 88.04829 16.28945 0.0908832 1.2188574 34 1 22 days 0.78 Williams 1999 LP28

1999 LQ28 19.2 0.15 19990611 211.81756 320.39966 95.07273 21.80054 0.1202003 1.1989015 70 1 25 days 0.59 Williams 1999 LQ28

1999 LE29 17.2 0.15 19990522 22.39251 92.27988 119.88051 7.68195 0.1435461 2.6395943 12 1 32 days 0.24 Williams 1999 LE29

1999 LG29 16.3 0.15 19990522 327.52450 175.35260 117.68656 7.81067 0.2218272 2.5348666 17 1 27 days 0.56 Williams 1999 LG29

1999 LP29 16.5 0.15 19990611 298.76450 66.17409 285.03945 17.50272 0.0675929 1.9676617 14 1 35 days 0.28 Williams 1999 LP29

1999 LD30 20.7 0.15 19990611 354.54478 203.12740 87.94601 8.69103 0.6025049 2.8945825 43 1 25 days 0.66 Williams 1999 LD30

1999 LD31 13.7 0.15 19990810 359.15921 102.31398 296.95741 160.19009 0.9003654 23.8375495 204 1 37 days 0.55 M-v 3 Williams 1999 LD31

1999 LE31 12.4 0.15 19990810 9.68251 32.61942 291.98726 151.87266 0.4690414 8.1158844 80 1 64 days 0.63 M-v 5 Williams 1999 LE31
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1999 LF31 14.4 0.15 19990611 291.60905 148.32873 236.51857 27.71180 0.3058302 2.5449646 18 1 31 days 0.43 Williams 1999 LF31

1999 LK31 15.1 0.15 19990701 344.58600 167.68727 136.95525 23.82999 0.2213960 2.2818085 30 1 40 days 0.34 Williams 1999 LK31

1999 LL31 14.8 0.15 19990611 234.76839 265.35468 143.73727 24.01146 0.1119344 1.9234297 20 1 31 days 0.24 Williams 1999 LL31

1999 LR31 15.9 0.15 19990611 330.68190 217.65101 108.40780 6.29504 0.2224058 2.3283753 14 1 35 days 0.27 Williams 1999 LR31

1999 LZ31 13.8 0.15 19990611 113.33774 235.80997 296.35003 8.70275 0.0426434 3.0103051 21 1 38 days 0.48 Williams 1999 LZ31

1999 LH32 16.1 0.15 19990701 268.24676 117.35183 288.57619 1.46780 0.1980589 2.3782608 14 1 31 days 0.54 Williams 1999 LH32

1999 MA 14.9 0.15 19990701 319.97309 82.42730 264.01322 6.76031 0.1999394 2.4091732 16 1 25 days 0.21 Williams 1999 MA
1999 MB 16.1 0.15 19990701 294.31951 294.02733 71.70264 7.37441 0.1550081 2.2861571 20 1 31 days 0.47 Williams 1999 MB
1999 ME 15.2 0.15 19990611 344.44818 190.02246 98.97330 13.06340 0.1301561 2.7157281 16 1 23 days 0.55 Williams 1999 ME
1999 MH 15.7 0.15 19990701 202.46012 343.21870 105.74914 9.94015 0.0394175 2.2733801 21 1 28 days 0.23 Williams 1999 MH
1999 MJ 15.3 0.15 19990701 337.39530 33.16541 286.17699 5.89536 0.1214730 2.5292316 25 1 27 days 0.37 Williams 1999 MJ
1999 ML 18.0 0.15 19990810 2.68590 110.95427 211.77865 2.50788 0.4539705 2.2658369 66 1 33 days 0.61 M-v 6 Williams 1999 ML
1999 MM 19.7 0.15 19990810 351.35863 268.46482 111.26668 4.75500 0.6094236 1.6186189 78 1 28 days 0.78 M-v 6 Williams 1999 MM
1999 MN 21.6 0.15 19990810 284.79662 9.21055 81.42348 2.04951 0.6640414 0.6742448 46 1 25 days 0.62 M-v 9 Williams 1999 MN
1999 MO 14.8 0.15 19990810 28.91194 242.15836 18.59649 2.31708 0.1770461 2.4025282 46 1 62 days 0.42 M-v 5 Williams 1999 MO
1999 MP 17.0 0.15 19990701 315.96958 260.55611 98.27289 10.56097 0.2826470 2.3375500 17 1 26 days 0.60 Williams 1999 MP
1999 MR 16.6 0.15 19990701 345.60683 227.65649 80.76539 4.60818 0.2010804 2.6373401 23 1 33 days 0.66 Williams 1999 MR
1999 MW 15.7 0.15 19990701 281.83425 124.39798 266.97442 11.11041 0.2148422 2.5481132 21 1 34 days 0.46 Williams 1999 MW
1999 MX 16.3 0.15 19990701 352.65332 114.94261 184.66537 4.04409 0.1449946 2.3134898 21 1 21 days 0.32 Williams 1999 MX
1999 MY 16.5 0.15 19990701 343.05649 347.20735 326.72259 1.43326 0.1491921 2.7607224 15 1 22 days 0.27 Williams 1999 MY
1999 MZ 15.5 0.15 19990611 328.79452 223.07906 101.25330 7.68405 0.1478618 2.3767581 23 1 35 days 0.38 Williams 1999 MZ
1999 MA1 16.8 0.15 19990701 47.18493 133.46527 94.18206 3.24744 0.1590154 2.4114231 19 1 32 days 0.36 Williams 1999 MA1

1999 MD1 15.6 0.15 19990701 260.23539 248.79510 160.34759 6.05039 0.1657315 2.3212210 19 1 19 days 0.27 Williams 1999 MD1

1999 ME1 16.5 0.15 19990701 6.73205 76.14399 213.97270 6.11866 0.1077756 2.3306519 17 1 19 days 0.29 Williams 1999 ME1

1999 MG1 13.2 0.15 19990810 30.25003 356.45946 268.76868 11.65800 0.1392098 2.8334618 17 1 77 days 0.37 M-v 4 Williams 1999 MG1

1999 MK1 15.0 0.15 19990701 344.00183 20.58449 308.32025 14.29063 0.1269968 2.5666258 14 1 26 days 0.57 Williams 1999 MK1

1999 ML1 13.6 0.15 19990701 354.01319 11.18319 302.11260 12.89704 0.3111756 2.5802949 22 1 33 days 0.33 Williams 1999 ML1

1999 MU1 17.6 0.15 19990701 357.03356 27.19059 268.11791 13.68055 0.3445283 2.2801907 15 1 32 days 0.45 Williams 1999 MU1

1999 MV1 16.5 0.15 19990701 336.79216 254.65823 89.90204 1.44389 0.3010125 2.1813736 25 1 31 days 0.53 Williams 1999 MV1

1999 MY1 14.2 0.15 19990810 55.19973 306.01118 280.43944 22.12077 0.2618350 2.3836406 20 1 62 days 0.46 M-v 4 Williams 1999 MY1

1999 NA 13.5 0.15 19990611 264.30272 302.99045 88.82552 12.42826 0.1700081 2.6207548 20 1 21 days 0.33 Williams 1999 NA
1999 NE 16.4 0.15 19990701 40.53057 196.58694 48.86055 0.97758 0.0534964 2.5957288 14 1 22 days 0.38 Williams 1999 NE
1999 NH 16.7 0.15 19990701 241.34778 120.70537 292.89437 20.09058 0.0393503 1.9355087 38 1 18 days 0.87 Williams 1999 NH
1999 NJ 18.2 0.15 19990701 351.27169 199.36431 104.45377 6.39220 0.2928239 2.3373177 18 1 14 days 0.49 Williams 1999 NJ
1999 NK 15.7 0.15 19990701 321.46396 42.10570 303.30002 9.51020 0.1862495 2.6448845 16 1 39 days 0.37 Williams 1999 NK
1999 NM 15.9 0.15 19990701 336.74769 315.43915 339.92991 6.26103 0.1475999 2.5355120 8 1 4 days 0.45 Williams 1999 NM
1999 NN 17.7 0.15 19990701 18.72727 313.13407 308.37523 3.83810 0.1850894 2.2477496 12 1 13 days 0.48 Williams 1999 NN
1999 NP 17.2 0.15 19990701 18.37812 260.02563 4.00699 2.12609 0.1847935 2.4209429 16 1 13 days 0.31 Williams 1999 NP
1999 NU 15.3 0.15 19990701 309.90793 79.98725 281.87412 6.14755 0.1367087 2.3028632 16 1 16 days 0.83 Williams 1999 NU
1999 NV 14.1 0.15 19990701 310.99701 264.97549 127.77924 16.64992 0.3666346 3.0970973 24 1 12 days 0.72 Williams 1999 NV
1999 NY 17.3 0.15 19990701 348.46987 222.31324 81.93112 1.78777 0.1580321 2.2019718 8 1 4 days 0.22 E Williams 1999 NY
1999 NZ 15.1 0.15 19990701 294.39997 230.12446 153.13170 10.60646 0.1767673 2.3573890 16 1 11 days 0.50 Williams 1999 NZ
1999 NA1 13.4 0.15 19990701 284.69893 264.38119 130.46330 16.03764 0.1372368 2.7545142 22 1 7 days 0.42 Williams 1999 NA1

1999 NB1 15.5 0.15 19990701 16.33480 141.03476 135.03307 6.73222 0.1591070 2.3382311 24 1 8 days 0.52 Williams 1999 NB1

1999 NO1 13.0 0.15 19990701 41.19381 335.25855 269.72034 28.09130 0.0988859 2.6303385 15 1 10 days 0.40 Williams 1999 NO1

1999 NT1 14.2 0.15 19990701 323.45360 90.65744 282.35461 21.33232 0.3175676 2.3015821 19 1 11 days 0.33 Williams 1999 NT1

1999 NU1 15.7 0.15 19990701 3.84716 20.78783 285.87293 20.41877 0.1459649 2.2782874 14 1 10 days 0.36 Williams 1999 NU1

1999 NV1 15.3 0.15 19990701 5.31772 23.78937 291.63487 22.32837 0.1304790 2.3581611 13 1 10 days 0.44 Williams 1999 NV1

1999 NF2 13.2 0.15 19990701 341.30098 103.80574 212.24818 15.38103 0.0815933 3.1652654 14 1 10 days 0.17 Williams 1999 NF2

1999 NH2 14.8 0.15 19990701 6.61299 107.45083 174.29090 13.05420 0.1944556 2.6449326 13 1 10 days 0.28 Williams 1999 NH2

1999 NK2 15.1 0.15 19990701 303.51124 157.37312 217.93639 13.25762 0.1583019 2.5472090 14 1 10 days 0.40 Williams 1999 NK2

1999 NN2 14.3 0.15 19990701 314.50425 137.71823 260.73212 15.64757 0.2409486 3.0883517 15 1 10 days 0.51 Williams 1999 NN2

1999 NR2 14.9 0.15 19990701 73.28236 86.32936 125.19514 23.78569 0.0249294 1.7514440 12 1 6 days 0.28 Williams 1999 NR2
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1999 NV2 16.2 0.15 19990701 313.26743 223.12410 125.63804 24.46120 0.0544773 1.9637226 24 1 7 days 0.56 Williams 1999 NV2

1999 NW2 23.1 0.15 19990810 340.70196 52.58117 289.76697 8.68413 0.1095970 1.1173966 129 1 10 days 0.89 M-v 5 Williams 1999 NW2

1999 NC3 13.7 0.15 19990701 339.62695 144.00354 168.66445 5.45383 0.1461097 2.6700190 18 1 35 days 0.33 Williams 1999 NC3

1999 NG3 14.8 0.15 19990701 302.07748 203.39529 165.55966 13.32119 0.1997093 2.6862806 18 1 9 days 0.43 Williams 1999 NG3

1999 NH3 12.9 0.15 19990701 325.88735 176.95770 159.73657 14.10946 0.1747013 2.6953095 15 1 9 days 0.41 Williams 1999 NH3

1999 NK3 14.2 0.15 19990701 346.67645 49.18332 264.28613 11.54765 0.2469510 2.7579394 13 1 6 days 0.38 Williams 1999 NK3

1999 NO3 14.0 0.15 19990701 134.50929 352.31590 164.24785 9.66274 0.0352086 2.5296589 19 1 6 days 0.36 Williams 1999 NO3

1999 NT3 14.4 0.15 19990701 268.28033 292.59952 127.82097 14.89874 0.2983882 2.5526465 14 1 3 days 0.45 E Williams 1999 NT3

1999 NY3 16.8 0.15 19990701 356.53068 174.57184 128.43145 13.05075 0.2605727 2.5627701 12 1 3 days 0.71 Williams 1999 NY3

1999 NB4 15.7 0.15 19990701 338.45606 70.30649 260.33713 4.96784 0.2086177 2.2561808 20 1 6 days 0.24 Williams 1999 NB4

1999 NC4 15.9 0.15 19990701 14.01269 137.62768 135.39168 6.89899 0.2406608 2.3456875 20 1 8 days 0.36 Williams 1999 NC4

1999 NF4 15.5 0.15 19990701 2.13559 337.04870 322.04833 3.53809 0.1934049 2.5273191 13 1 3 days 0.33 E Williams 1999 NF4

1999 NG4 15.5 0.15 19990701 18.20021 24.27944 249.49298 2.05776 0.2111185 2.2535637 14 1 10 days 0.41 Williams 1999 NG4

1999 NH4 15.9 0.15 19990701 355.68128 108.29193 202.81143 2.79830 0.0578355 2.2871105 11 1 8 days 0.53 E Williams 1999 NH4

1999 NJ4 16.9 0.15 19990701 36.78030 139.20296 100.15720 3.65535 0.2069929 2.3336456 18 1 9 days 0.68 Williams 1999 NJ4

1999 NK4 15.5 0.15 19990701 348.71743 260.80085 53.26493 1.95343 0.2172692 3.1752531 14 1 4 days 0.39 Williams 1999 NK4

1999 NM4 17.2 0.15 19990701 342.12138 212.26545 105.64451 8.55257 0.1682281 2.2485916 14 1 7 days 0.66 Williams 1999 NM4

1999 NN4 15.8 0.15 19990701 350.08002 203.47782 106.16662 10.63802 0.1848976 2.7835062 16 1 7 days 0.41 Williams 1999 NN4

1999 NP4 16.3 0.15 19990701 29.40688 149.66275 109.18765 7.40507 0.1119915 2.4555875 13 1 7 days 0.57 Williams 1999 NP4

1999 NR4 14.0 0.15 19990701 323.92050 55.66908 287.07071 9.17657 0.1119698 2.9955578 20 1 9 days 0.30 Williams 1999 NR4

1999 NS4 14.6 0.15 19990701 8.63269 161.67295 148.30078 2.92026 0.1013261 2.2551722 12 1 7 days 0.95 Williams 1999 NS4

1999 NT4 13.8 0.15 19990701 256.34644 118.28522 337.54606 2.32692 0.2623980 2.1522701 15 1 7 days 0.93 Williams 1999 NT4

1999 NU4 15.2 0.15 19990701 290.33502 228.02468 160.82319 2.92429 0.1978426 2.2679759 17 1 4 days 0.94 E Williams 1999 NU4

1999 NV4 14.5 0.15 19990701 336.99830 191.23860 139.79184 3.10451 0.2066128 2.6850510 22 1 7 days 0.70 E Williams 1999 NV4

1999 NW4 13.1 0.15 19990701 59.28927 111.58845 125.16074 22.35526 0.0436720 3.1917342 19 1 7 days 0.53 Williams 1999 NW4

1999 NX4 16.3 0.15 19990701 331.79973 204.79556 154.41861 16.10733 0.2811320 2.8534685 18 1 8 days 0.56 Williams 1999 NX4

1999 NY4 19.7 0.15 19990701 347.64428 64.61872 249.72947 6.58233 0.3889203 2.1935125 26 1 9 days 0.52 Williams 1999 NY4

1999 NZ4 17.9 0.15 19990701 352.54601 19.44395 297.75805 19.60548 0.4959747 2.8532513 48 1 12 days 0.62 Marsden 1999 NZ4

1999 NA5 20.3 0.15 19990721 50.95254 318.56180 262.31637 4.27431 0.2483296 1.4357052 29 1 9 days 0.37 Nakano 1999 NA5

1999 NB5 20.9 0.15 19990701 336.60061 121.49694 236.69261 1.40353 0.5293284 2.0566748 34 1 9 days 0.59 Nakano 1999 NB5

1999 NC5 16.6 0.15 19990721 276.57137 295.09634 128.94863 45.77294 0.3944726 2.0311143 26 1 10 days 0.51 Nakano 1999 NC5

1999 ND5 18.3 0.15 19990701 339.89985 234.00487 106.03264 6.66214 0.3609918 2.1463078 28 1 4 days 0.39 Williams 1999 ND5

1999 NE5 16.1 0.15 19990701 344.64025 51.62813 266.37665 4.48924 0.1157282 2.1975014 9 1 10 days 0.35 Williams 1999 NE5

1999 NF5 14.2 0.15 19990701 277.94829 142.89766 271.11166 1.69757 0.2570853 2.3965489 18 1 7 days 0.65 Williams 1999 NF5

1999 NH5 14.3 0.15 19990701 252.26825 240.13258 151.22832 5.43995 0.0632263 2.1736624 9 1 5 days 0.38 E Williams 1999 NH5

1999 NJ5 14.6 0.15 19990701 80.59826 87.94429 124.84482 6.69243 0.0731629 2.3802046 18 1 6 days 1.00 E Williams 1999 NJ5

1999 NK5 14.0 0.15 19990701 320.47450 174.85395 175.61085 12.41120 0.2068894 2.8034196 15 1 9 days 0.23 Williams 1999 NK5

1999 NM5 15.1 0.15 19990701 353.28215 40.78936 255.65661 4.51636 0.2299547 2.3073678 18 1 34 days 0.55 Williams 1999 NM5

1999 NN5 11.8 0.15 19990701 329.81360 66.85726 261.87761 20.38562 0.0156196 3.1787576 17 1 10 days 0.27 Williams 1999 NN5

1999 NV5 15.6 0.15 19990701 357.62779 8.73301 288.62726 8.73297 0.1547767 2.2643764 18 1 9 days 0.36 Williams 1999 NV5

1999 NY5 14.9 0.15 19990701 337.94406 162.97149 161.36923 14.81189 0.1436220 2.8020402 13 1 9 days 0.47 Williams 1999 NY5

1999 NO6 17.4 0.15 19990701 337.22343 97.02817 232.66362 1.71531 0.1795238 2.3557752 11 1 8 days 0.47 Williams 1999 NO6

1999 NT6 15.7 0.15 19990701 0.11141 23.26262 277.12210 2.42680 0.1581886 2.7752569 11 1 7 days 0.43 Williams 1999 NT6

1999 NV6 16.2 0.15 19990701 349.06863 67.15304 246.30415 0.48503 0.1773205 2.3900337 15 1 37 days 0.54 Williams 1999 NV6

1999 NW6 15.5 0.15 19990701 6.35382 21.20207 266.48408 1.19283 0.2385520 2.6693923 12 1 7 days 0.46 Williams 1999 NW6

1999 NX6 14.5 0.15 19990701 341.62014 186.65694 135.48987 8.69025 0.0521974 2.7280654 12 1 7 days 0.66 E Williams 1999 NX6

1999 NF7 15.8 0.15 19990701 300.87381 106.31864 279.99134 3.90146 0.2196223 2.6322742 11 1 8 days 0.57 Williams 1999 NF7

1999 NH7 16.4 0.15 19990701 294.59258 103.37708 291.80860 1.25610 0.2576539 2.2797731 11 1 7 days 0.48 Williams 1999 NH7

1999 NJ7 14.0 0.15 19990701 260.80318 277.52258 129.78142 5.25984 0.0376023 2.5757500 11 1 7 days 0.29 Williams 1999 NJ7

1999 NL7 15.1 0.15 19990701 63.14239 90.23691 135.32923 3.37260 0.1257885 2.4005657 16 1 10 days 0.29 Williams 1999 NL7

1999 NM7 15.8 0.15 19990701 328.22614 232.37702 126.21033 22.14574 0.2946082 2.9314879 11 1 7 days 0.87 E Williams 1999 NM7

1999 NN7 16.2 0.15 19990701 0.19449 23.76900 276.27394 1.66056 0.1274597 2.3968469 12 1 7 days 0.37 Williams 1999 NN7

1999 NO7 15.6 0.15 19990701 340.11525 33.58777 290.71386 6.16479 0.1068284 2.2178435 19 1 38 days 0.52 Williams 1999 NO7
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1999 NV7 14.8 0.15 19990701 355.25342 178.54294 132.11790 20.46005 0.3228659 3.0862158 11 1 7 days 0.34 Williams 1999 NV7

1999 NX7 15.2 0.15 19990701 354.40920 12.28575 298.00920 13.37759 0.1662314 2.5721131 15 1 38 days 0.29 Williams 1999 NX7

1999 NE8 15.5 0.15 19990701 342.91090 197.98421 125.67965 6.46575 0.1998865 2.2443689 14 1 37 days 0.38 Williams 1999 NE8

1999 NG8 16.2 0.15 19990701 8.10601 295.63370 349.13125 0.75744 0.2677606 2.5156819 14 1 7 days 0.62 E Williams 1999 NG8

1999 NJ8 14.5 0.15 19990701 19.42974 155.03957 125.76982 9.88576 0.1230072 2.8023354 14 1 37 days 0.42 Williams 1999 NJ8

1999 NL8 13.8 0.15 19990701 269.82618 274.29942 135.06469 19.43264 0.0864846 3.1077848 11 1 7 days 0.37 Williams 1999 NL8

1999 NM8 16.5 0.15 19990701 13.83424 132.19660 148.42362 5.89626 0.1709330 2.2272091 14 1 10 days 0.59 Williams 1999 NM8

1999 NQ8 16.0 0.15 19990701 332.70153 49.24777 289.98308 4.47694 0.1558958 2.2831799 19 1 8 days 0.33 Williams 1999 NQ8

1999 NT8 15.7 0.15 19990701 256.06630 258.07024 173.35986 1.43285 0.2138427 2.1829089 11 1 7 days 0.29 E Williams 1999 NT8

1999 NU8 15.8 0.15 19990701 337.82668 193.71663 141.97773 2.86125 0.2063329 2.4514514 11 1 7 days 0.40 Williams 1999 NU8

1999 NC9 15.0 0.15 19990701 98.00657 75.86413 119.66617 5.75706 0.1143254 2.3225748 14 1 7 days 0.60 Williams 1999 NC9

1999 ND9 13.8 0.15 19990701 52.89467 129.54384 117.82435 4.79340 0.0544273 2.3666273 11 1 7 days 0.18 Williams 1999 ND9

1999 NH9 14.9 0.15 19990701 308.15349 243.27448 127.66825 6.63030 0.1415923 2.4028520 11 1 7 days 0.27 Williams 1999 NH9

1999 NJ9 14.1 0.15 19990701 15.97183 327.94346 307.48064 6.49550 0.2686134 2.7724484 14 1 37 days 0.25 Williams 1999 NJ9

1999 NN9 16.5 0.15 19990701 20.20231 343.94441 295.72195 5.63192 0.1095761 2.3097223 11 1 8 days 0.59 Williams 1999 NN9

1999 NQ9 14.7 0.15 19990701 232.13940 273.94061 173.85114 2.81176 0.0978557 2.7512551 11 1 8 days 0.54 E Williams 1999 NQ9

1999 NR9 14.0 0.15 19990701 261.15796 118.30323 304.11197 11.58226 0.1129317 2.5492903 11 1 10 days 0.24 Williams 1999 NR9

1999 NX9 14.4 0.15 19990701 354.82192 182.66965 132.06150 15.95705 0.1455078 2.8620215 11 1 7 days 0.45 Williams 1999 NX9

1999 NY9 15.0 0.15 19990701 235.42683 311.32021 134.66448 10.12412 0.1483374 2.2744963 11 1 7 days 0.52 Williams 1999 NY9

1999 NB10 14.7 0.15 19990701 316.18231 66.65521 309.85943 16.18333 0.2678694 2.6419142 11 1 7 days 0.31 Williams 1999 NB10

1999 NG10 15.1 0.15 19990701 88.56033 253.04722 315.01720 11.60734 0.1139721 2.5555146 11 1 7 days 0.60 Williams 1999 NG10

1999 NJ10 15.0 0.15 19990701 359.84651 346.45396 318.51776 6.46872 0.0480861 2.2505886 11 1 7 days 0.34 E Williams 1999 NJ10

1999 NN10 14.4 0.15 19990701 307.62827 260.83439 128.73442 12.75927 0.2728515 2.5681379 11 1 7 days 0.22 Williams 1999 NN10

1999 NZ10 13.7 0.15 19990701 25.28754 341.93681 297.00665 0.79544 0.1367398 3.0805804 11 1 7 days 0.46 E Williams 1999 NZ10

1999 NA11 14.4 0.15 19990701 277.73832 90.56089 320.92032 11.71762 0.1606767 2.6331054 11 1 7 days 0.57 Williams 1999 NA11

1999 NB11 16.5 0.15 19990701 328.54901 27.88347 319.28191 5.97757 0.1489427 2.2810173 11 1 7 days 0.39 Williams 1999 NB11

1999 NF11 15.2 0.15 19990701 8.15924 196.85441 94.09220 3.58122 0.2325274 2.4726442 11 1 7 days 0.52 Williams 1999 NF11

1999 NG11 13.5 0.15 19990701 12.19793 238.57890 59.87797 2.93427 0.0806236 2.9649984 11 1 7 days 0.35 E Williams 1999 NG11

1999 NO11 16.3 0.15 19990701 351.55522 11.32615 307.82325 6.36395 0.1293698 2.3633820 10 1 8 days 0.58 Williams 1999 NO11

1999 NQ11 15.0 0.15 19990701 29.82151 91.00144 168.19030 2.36142 0.2956828 3.1691093 11 1 8 days 0.47 Williams 1999 NQ11

1999 NR11 13.7 0.15 19990701 343.98385 37.27079 295.70435 5.93880 0.2841462 2.3944093 12 1 10 days 0.33 Williams 1999 NR11

1999 NV11 15.3 0.15 19990701 328.50705 55.12125 302.71112 4.49408 0.2629743 2.2713275 11 1 8 days 0.39 Williams 1999 NV11

1999 NZ11 14.8 0.15 19990701 316.30099 227.31394 129.71555 7.49488 0.1524364 2.6140667 10 1 7 days 0.41 Williams 1999 NZ11

1999 ND12 16.0 0.15 19990701 310.02644 76.38265 301.83148 2.98073 0.2562044 2.5550428 10 1 7 days 0.59 Williams 1999 ND12

1999 NH12 16.0 0.15 19990701 85.53406 17.73822 184.90728 2.64666 0.1577029 2.2265274 14 1 10 days 0.46 Williams 1999 NH12

1999 NP12 15.5 0.15 19990701 359.86640 1.48729 267.44537 12.26165 0.2545061 2.5583774 19 1 34 days 0.46 Williams 1999 NP12

1999 NR13 13.9 0.15 19990701 79.33113 248.65275 282.44802 20.23130 0.3419319 2.3643382 21 1 37 days 0.48 Williams 1999 NR13

1999 NS13 13.3 0.15 19990701 80.05117 66.04861 130.68132 10.39562 0.1034036 2.7497010 13 1 8 days 0.58 Williams 1999 NS13

1999 NA15 15.6 0.15 19990701 349.43723 204.49582 97.92318 6.50344 0.2238176 2.3445086 18 1 37 days 0.36 Williams 1999 NA15

1999 NZ16 16.0 0.15 19990701 346.60779 193.79701 113.36790 6.75414 0.2115841 2.2874088 18 1 37 days 0.45 Williams 1999 NZ16

1999 NL17 12.8 0.15 19990701 259.49280 299.76225 108.20989 4.89208 0.1608686 3.0613514 13 1 8 days 0.36 E Williams 1999 NL17

1999 NG19 14.7 0.15 19990701 294.63030 92.05406 291.86713 8.76723 0.2526354 2.5294566 13 1 5 days 0.36 E Williams 1999 NG19

1999 NO19 15.8 0.15 19990701 348.13723 107.31612 198.00720 1.85833 0.2118485 2.3680239 14 1 5 days 0.29 Williams 1999 NO19

1999 NP19 16.4 0.15 19990701 313.04213 51.87401 287.65404 17.02199 0.0603927 1.9212528 22 1 41 days 0.43 Williams 1999 NP19

1999 NV19 14.3 0.15 19990701 30.18323 114.73613 115.11366 32.10211 0.3288843 2.6083376 17 1 8 days 0.30 Williams 1999 NV19

1999 NW19 14.2 0.15 19990701 351.19145 12.02431 289.96460 17.25804 0.1953593 2.5380488 26 1 8 days 0.45 Williams 1999 NW19

1999 NB22 14.4 0.15 19990701 355.60888 188.65069 107.32470 8.36193 0.1600150 2.6569597 11 1 8 days 0.48 Williams 1999 NB22

1999 NK22 15.0 0.15 19990701 31.17098 124.02562 114.27411 22.17124 0.2438802 2.3344891 29 1 8 days 0.59 Williams 1999 NK22

1999 NN22 15.8 0.15 19990701 320.39731 75.67533 293.65241 27.35171 0.3818719 2.5974434 15 1 8 days 0.36 Williams 1999 NN22

1999 NY22 14.4 0.15 19990701 331.97246 202.09615 131.73654 4.60623 0.2481947 2.2735916 21 1 6 days 0.39 Williams 1999 NY22

1999 NZ22 15.1 0.15 19990701 290.44342 249.47217 136.58403 5.12155 0.2195958 2.5749128 17 1 41 days 0.34 Williams 1999 NZ22

1999 NH23 12.8 0.15 19990701 246.44614 305.56151 118.95156 18.95245 0.1803921 3.0657107 12 1 6 days 0.84 E Williams 1999 NH23

1999 NN23 16.4 0.15 19990701 328.03451 186.12390 149.48188 1.69254 0.1847330 2.2977860 12 1 6 days 0.32 Williams 1999 NN23
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1999 NQ23 12.9 0.15 19990701 284.06807 134.06132 264.06161 0.86374 0.2465204 3.0794098 13 1 6 days 0.34 Williams 1999 NQ23

1999 NR23 16.8 0.15 19990701 337.08878 173.40765 150.23330 0.79366 0.1837986 2.5007237 11 1 6 days 0.46 Williams 1999 NR23

1999 NJ25 11.3 0.15 19990611 22.62328 264.21991 352.14188 5.59011 0.1518909 3.1214525 12 1 59 days 1.20 Williams 1999 NJ25

1999 NK26 16.1 0.15 19990701 321.16432 224.48200 109.28183 5.28971 0.0369479 2.2042772 13 1 6 days 0.36 E Williams 1999 NK26

1999 NL26 15.3 0.15 19990701 329.72732 30.51913 296.16586 4.07475 0.0710130 2.3505869 13 1 6 days 0.67 E Williams 1999 NL26

1999 NO26 15.7 0.15 19990701 10.43673 167.05809 116.32329 13.00280 0.0061227 2.6024491 13 1 6 days 0.45 E Williams 1999 NO26

1999 NP26 16.2 0.15 19990701 347.41248 29.79286 277.88085 2.53549 0.1571733 2.2937447 15 1 16 days 0.58 Williams 1999 NP26

1999 NS26 15.1 0.15 19990701 354.01649 169.37221 131.05584 3.14563 0.1316570 2.5878707 12 1 6 days 0.36 E Williams 1999 NS26

1999 NT26 15.8 0.15 19990701 309.82544 217.59409 148.37377 2.91495 0.2338552 2.3908642 22 1 5 days 0.50 Williams 1999 NT26

1999 NV26 15.4 0.15 19990701 23.01071 124.17132 130.84836 4.95146 0.2053149 2.2886181 12 1 6 days 0.19 Williams 1999 NV26

1999 NB27 13.5 0.15 19990701 349.34657 178.68740 127.87315 9.95212 0.0597889 3.0464196 13 1 6 days 0.31 E Williams 1999 NB27

1999 NY27 13.9 0.15 19990701 53.03710 262.22513 323.69190 4.79718 0.1381771 2.2834805 13 1 6 days 0.22 Williams 1999 NY27

1999 NA28 14.8 0.15 19990701 354.06521 304.64912 354.57775 3.27936 0.2058100 2.3607153 15 1 8 days 0.31 Williams 1999 NA28

1999 NH28 15.6 0.15 19990701 349.45450 354.11147 307.64301 17.88008 0.0593795 1.9267617 19 1 8 days 0.52 Williams 1999 NH28

1999 NS28 15.4 0.15 19990701 330.30461 9.94047 322.23571 5.40285 0.1346398 2.3877434 11 1 6 days 0.51 E Williams 1999 NS28

1999 NY28 15.7 0.15 19990701 17.16179 175.17595 94.92322 2.50948 0.1488862 2.4111032 13 1 6 days 0.44 Williams 1999 NY28

1999 NZ28 15.4 0.15 19990701 341.51936 8.42907 307.92696 5.45479 0.1217595 2.2360169 14 1 8 days 0.26 E Williams 1999 NZ28

1999 NB29 15.4 0.15 19990701 25.05767 284.66774 327.70717 0.46665 0.2522764 3.0093885 10 1 6 days 0.42 Williams 1999 NB29

1999 NH29 16.4 0.15 19990701 357.68968 118.99187 177.40834 1.02033 0.0905329 2.5137429 11 1 5 days 0.39 E Williams 1999 NH29

1999 NJ29 15.8 0.15 19990701 349.58214 187.46104 121.94077 14.78820 0.2437519 2.6379516 16 1 27 days 0.53 Williams 1999 NJ29

1999 NK29 13.5 0.15 19990701 104.51679 259.01644 291.11430 11.39430 0.0243845 3.2165646 13 1 7 days 0.37 E Williams 1999 NK29

1999 NL29 15.1 0.15 19990701 27.75566 328.27468 286.11963 6.88850 0.1848161 2.8038611 13 1 7 days 0.34 Williams 1999 NL29

1999 NZ29 14.7 0.15 19990701 309.45381 203.93475 160.45881 1.57089 0.1625492 3.2093638 13 1 6 days 0.53 E Williams 1999 NZ29

1999 NC30 15.0 0.15 19990701 313.91014 253.25469 119.56641 30.32480 0.3034498 2.6497714 16 1 8 days 0.43 Williams 1999 NC30

1999 NF30 15.6 0.15 19990701 334.43346 34.29409 296.79613 4.69786 0.2066799 2.2804852 18 1 6 days 0.48 Williams 1999 NF30

1999 NG30 16.0 0.15 19990701 320.93359 230.43689 112.34295 6.43958 0.1286277 2.2106306 11 1 8 days 0.46 Williams 1999 NG30

1999 NN30 16.9 0.15 19990611 334.11144 238.12752 85.04139 3.12280 0.1899291 2.4062491 18 1 41 days 0.66 Williams 1999 NN30

1999 NP31 14.3 0.15 19990701 306.41265 261.16993 104.00883 4.11518 0.1460871 2.6660173 13 1 6 days 0.44 Williams 1999 NP31

1999 NR31 17.4 0.15 19990701 351.36617 6.66442 297.68080 5.19673 0.1559654 2.1851496 10 1 5 days 0.51 E Williams 1999 NR31

1999 NS31 16.5 0.15 19990701 3.03014 168.05954 120.24256 6.80218 0.1663930 2.2365111 11 1 6 days 0.55 Williams 1999 NS31

1999 NT31 14.9 0.15 19990701 294.38894 262.42831 119.00866 1.65088 0.1761747 2.4196231 12 1 6 days 0.54 E Williams 1999 NT31

1999 NW31 13.1 0.15 19990701 267.85488 267.56532 136.49911 2.22719 0.1314738 2.5932360 9 1 5 days 0.60 E Williams 1999 NW31

1999 NX31 15.4 0.15 19990701 32.68789 87.25567 155.64840 1.34410 0.2370923 2.5590343 15 1 6 days 0.40 Williams 1999 NX31

1999 NY31 16.4 0.15 19990701 7.01018 351.22699 289.51111 2.95596 0.2532615 2.5408712 15 1 6 days 0.44 Williams 1999 NY31

1999 NB32 17.8 0.15 19990701 21.99428 116.82416 137.08340 1.30423 0.2812569 2.5488467 10 1 5 days 0.61 E Williams 1999 NB32

1999 NC32 12.4 0.15 19990701 231.41303 146.69574 298.87406 11.71703 0.2155163 3.0099621 12 1 6 days 0.76 Williams 1999 NC32

1999 NH32 16.2 0.15 19990701 10.66388 145.48371 132.80503 5.28201 0.1989456 2.5653291 12 1 7 days 0.57 Williams 1999 NH32

1999 NK32 17.2 0.15 19990701 346.23936 194.00414 124.32534 8.05130 0.2889467 2.4949949 12 1 6 days 0.68 E Williams 1999 NK32

1999 NL32 15.9 0.15 19990701 33.58886 124.71412 121.77948 3.42564 0.1868863 2.3430939 11 1 5 days 0.23 Williams 1999 NL32

1999 NQ32 15.6 0.15 19990701 27.44364 298.68110 315.26298 4.36211 0.2202966 2.8023764 10 1 6 days 0.59 E Williams 1999 NQ32

1999 NB33 15.5 0.15 19990701 326.51455 12.34259 314.56760 18.64874 0.0282904 1.9098023 12 1 8 days 0.28 Williams 1999 NB33

1999 NP34 16.4 0.15 19990701 355.16754 10.81261 289.10598 3.97532 0.1263518 2.3483701 11 1 6 days 0.37 Williams 1999 NP34

1999 NR34 14.3 0.15 19990701 124.88656 55.03092 107.66243 9.34006 0.1223122 2.7268346 10 1 6 days 0.31 Williams 1999 NR34

1999 NW34 13.6 0.15 19990701 196.62797 347.56712 118.99438 13.88467 0.1382251 2.6139523 10 1 6 days 0.41 Williams 1999 NW34

1999 NX34 16.8 0.15 19990701 24.87630 13.91437 244.61458 1.44877 0.1754196 2.3505794 10 1 7 days 0.46 Williams 1999 NX34

1999 NZ34 16.4 0.15 19990701 286.01049 80.14273 296.68903 22.12612 0.0728514 1.9560459 15 1 8 days 0.43 Williams 1999 NZ34

1999 NB35 15.7 0.15 19990701 353.63161 3.28427 302.32531 7.36340 0.2374522 2.7226951 9 1 6 days 0.24 Williams 1999 NB35

1999 NE36 16.3 0.15 19990701 335.68691 211.37998 119.89802 3.98202 0.1932310 2.2791334 11 1 6 days 0.37 Williams 1999 NE36

1999 NF36 15.9 0.15 19990701 86.16286 97.17215 112.43565 6.86450 0.0256721 2.2678082 15 1 6 days 0.35 E Williams 1999 NF36

1999 NH36 16.3 0.15 19990701 329.86239 26.15399 313.80599 7.34150 0.1892117 2.3477368 15 1 6 days 0.52 Williams 1999 NH36

1999 NO36 14.3 0.15 19990701 342.16797 221.90772 103.52769 17.05001 0.2429520 2.5912217 13 1 8 days 0.31 Williams 1999 NO36

1999 NF37 16.8 0.15 19990701 345.51268 209.71568 106.70242 3.54636 0.1693223 2.2895944 11 1 5 days 0.29 Williams 1999 NF37

1999 NK37 13.7 0.15 19990701 73.29663 231.26923 341.14874 2.13397 0.1312335 2.4415325 15 1 28 days 0.37 Williams 1999 NK37
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1999 NM37 15.5 0.15 19990701 56.38680 110.16845 121.18383 14.56715 0.1233846 2.5789059 14 1 6 days 0.59 Williams 1999 NM37

1999 NN37 14.2 0.15 19990701 349.73257 12.10815 300.02855 13.35688 0.1042837 2.6226728 15 1 28 days 0.35 Williams 1999 NN37

1999 NO37 17.2 0.15 19990701 337.17422 213.04128 124.32539 12.63728 0.2853474 2.6073405 11 1 6 days 0.41 Williams 1999 NO37

1999 NV37 15.7 0.15 19990701 351.16703 198.08643 111.56516 8.10533 0.1311992 2.3098902 23 1 37 days 0.56 Williams 1999 NV37

1999 NW37 15.5 0.15 19990701 342.43281 244.45552 76.82950 2.91922 0.1182581 2.4020395 15 1 28 days 0.38 Williams 1999 NW37

1999 NK38 13.9 0.15 19990701 343.27935 4.53943 314.54883 27.97837 0.1227259 2.6037183 13 1 8 days 0.28 Williams 1999 NK38

1999 NP38 14.4 0.15 19990701 224.22339 333.64127 107.38147 27.15740 0.0802497 1.8737730 13 1 8 days 0.24 Williams 1999 NP38

1999 NY38 14.3 0.15 19990701 256.81663 94.31710 326.97051 9.94736 0.1153244 2.9870497 15 1 6 days 0.48 E Williams 1999 NY38

1999 NH39 16.6 0.15 19990701 21.53507 222.37018 44.62194 1.23606 0.1820377 2.2424572 12 1 5 days 0.25 Williams 1999 NH39

1999 NE40 15.5 0.15 19990701 329.03247 247.89494 93.95369 3.95536 0.1567114 2.2646747 11 1 6 days 0.25 Williams 1999 NE40

1999 NM40 15.8 0.15 19990701 0.48398 347.29901 312.34683 12.43455 0.2503737 2.6041184 11 1 6 days 0.32 Williams 1999 NM40

1999 NN40 14.8 0.15 19990701 347.11192 355.84101 325.76537 8.82755 0.1495838 2.8122504 11 1 6 days 0.37 E Williams 1999 NN40

1999 NC41 15.2 0.15 19990701 27.33110 187.50457 81.67960 1.64877 0.1395038 2.6049020 10 1 6 days 0.31 Williams 1999 NC41

1999 ND41 13.9 0.15 19990701 2.87587 181.84007 118.41546 19.61883 0.2169172 2.6800748 13 1 8 days 0.44 Williams 1999 ND41

1999 NE41 15.4 0.15 19990701 17.34578 149.26768 122.65472 28.58592 0.2999207 2.7790522 16 1 32 days 0.34 Williams 1999 NE41

1999 NR41 16.0 0.15 19990701 320.72500 228.40265 121.19197 25.20580 0.0830918 1.9125505 15 1 8 days 0.46 Williams 1999 NR41

1999 NG42 16.0 0.15 19990701 332.72828 19.79273 314.79541 2.19638 0.1765175 2.2873842 10 1 6 days 0.27 Williams 1999 NG42

1999 NJ42 15.6 0.15 19990701 282.40252 281.06734 110.59190 3.86698 0.1348112 2.2451596 10 1 6 days 0.50 Williams 1999 NJ42

1999 NM42 16.6 0.15 19990701 324.86798 46.77450 307.88178 4.99662 0.2630746 2.4073149 10 1 6 days 0.42 Williams 1999 NM42

1999 NS42 14.5 0.15 19990701 9.67716 333.39747 315.78115 9.69026 0.1761958 3.1981549 14 1 28 days 0.53 Williams 1999 NS42

1999 NW42 16.0 0.15 19990701 51.11614 335.45293 257.55388 0.19545 0.1499549 2.1971938 9 1 6 days 0.23 E Williams 1999 NW42

1999 NC43 16.5 0.15 19990701 275.26511 119.66678 312.31372 6.98291 0.5721533 1.7513405 47 1 10 days 0.50 Williams 1999 NC43

1999 ND43 19.3 0.15 19990701 305.09687 51.89536 332.29877 5.54462 0.3128268 1.5186455 51 1 10 days 0.66 Williams 1999 ND43

1999 NL47 13.1 0.15 19990701 14.96784 3.84383 264.78458 8.78297 0.1135223 2.7808870 18 1 37 days 0.37 Williams 1999 NL47

1999 NU48 14.8 0.15 19990701 327.60992 189.45089 152.86341 6.33210 0.2027504 2.2640949 11 1 8 days 0.31 Williams 1999 NU48

1999 ND49 13.5 0.15 19990701 251.96195 146.12255 278.71632 8.45788 0.1323502 3.0750840 11 1 8 days 0.33 Williams 1999 ND49

1999 NF49 15.3 0.15 19990701 312.62549 80.75062 295.70198 20.91128 0.2944697 2.4557045 14 1 40 days 0.32 Williams 1999 NF49

1999 NG49 14.9 0.15 19990701 2.87962 33.52391 258.45168 3.88446 0.1573690 2.2851199 11 1 8 days 0.34 Williams 1999 NG49

1999 NH49 13.7 0.15 19990701 76.72201 315.36884 259.93280 5.39718 0.0693778 2.3631884 11 1 10 days 0.35 Williams 1999 NH49

1999 NS49 13.9 0.15 19990701 258.02144 267.68453 142.87367 12.52730 0.0515822 2.8698880 11 1 8 days 0.39 E Williams 1999 NS49

1999 NT49 15.3 0.15 19990701 5.68333 31.04865 260.79897 4.33082 0.0955490 2.3117374 11 1 8 days 0.28 Williams 1999 NT49

1999 NJ50 13.9 0.15 19990701 3.38559 1.57553 295.27549 12.66234 0.1548654 2.6506634 14 1 10 days 0.34 Williams 1999 NJ50

1999 NZ50 14.4 0.15 19990701 319.48539 63.43933 290.24531 11.71903 0.2171546 2.5580570 11 1 9 days 0.29 Williams 1999 NZ50

1999 OB 14.9 0.15 19990701 304.96661 214.00829 163.24279 4.70276 0.1800757 2.2989810 27 1 10 days 0.30 Williams 1999 OB
1999 OD 14.6 0.15 19990701 38.29764 121.83733 132.13724 9.60476 0.1590489 3.1843058 13 1 6 days 0.35 Williams 1999 OD
1999 OE 14.4 0.15 19990721 49.36655 114.51677 130.34651 12.95837 0.1549867 2.9361943 19 1 7 days 0.22 Williams 1999 OE
1999 OF 15.3 0.15 19990701 58.04512 294.23974 291.62560 1.49107 0.1704277 2.3886326 16 1 12 days 0.87 Williams 1999 OF
1999 OG 14.3 0.15 19990701 268.96377 270.81583 138.00120 3.54610 0.0977132 3.0481707 10 1 4 days 0.24 E Williams 1999 OG
1999 OH 13.8 0.15 19990701 8.51755 343.35797 306.00566 10.92436 0.1648235 2.6569073 40 1 32 days 0.52 Williams 1999 OH
1999 OJ 15.2 0.15 19990701 337.56520 23.95085 306.13270 13.94268 0.1156017 2.5237759 20 1 8 days 1.28 Williams 1999 OJ
1999 OK 14.2 0.15 19990701 81.84379 105.13205 120.92397 17.06238 0.0559246 3.2345741 15 1 6 days 0.42 E Williams 1999 OK
1999 OL 13.8 0.15 19990701 13.02072 296.49048 349.46043 6.26664 0.2306578 2.9040046 22 1 9 days 0.31 Williams 1999 OL
1999 OM 15.8 0.15 19990701 195.62220 155.16048 311.66688 10.22363 0.0906991 2.2710630 16 1 7 days 0.41 E Williams 1999 OM
1999 ON 15.8 0.15 19990701 276.29437 77.67906 335.52697 4.91986 0.2576161 2.5453003 11 1 5 days 0.71 E Williams 1999 ON
1999 OO 13.5 0.15 19990701 358.82520 16.42941 276.47323 6.13558 0.1118978 2.4115132 14 1 6 days 0.33 Williams 1999 OO
1999 OQ 14.5 0.15 19990701 282.43578 200.47833 215.07204 1.30872 0.1999458 2.8722046 7 1 2 days 0.15 E Williams 1999 OQ
1999 OW 15.1 0.15 19990701 338.04395 172.30199 163.13377 6.49391 0.3143415 2.5785942 24 1 43 days 0.55 Marsden 1999 OW
1999 OB1 15.6 0.15 19990721 23.02100 59.12262 232.27369 6.10046 0.0924529 2.2645021 11 1 7 days 0.37 Williams 1999 OB1

1999 OC1 14.2 0.15 19990701 349.06106 160.71684 154.15914 8.08162 0.1978411 3.0179878 19 1 11 days 0.47 Williams 1999 OC1

1999 OD1 17.1 0.15 19990701 322.12493 247.52718 111.27245 3.55380 0.2590475 2.4921520 10 1 6 days 0.38 Williams 1999 OD1

1999 OE1 16.4 0.15 19990701 13.00399 171.74826 111.85557 7.60509 0.1617397 2.6865579 14 1 6 days 0.71 Williams 1999 OE1

1999 OF1 14.7 0.15 19990721 67.90289 108.51296 125.84847 14.72547 0.0126106 2.8623990 16 1 4 days 0.62 E Williams 1999 OF1

1999 OO1 16.8 0.15 19990701 301.63367 40.31049 345.81723 1.74603 0.2474259 2.4465420 10 1 7 days 0.52 E Williams 1999 OO1
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2022 P-L 13.7 0.15 19990810 241.14635 295.67875 352.21874 5.08552 0.0417720 2.7649110 28 3 1960–1999 0.69 M-v 4 Williams 35124 2022 P-L
2053 P-L 14.3 0.15 19990810 83.97455 359.38565 223.80945 3.14366 0.1544804 2.6802974 58 3 1960–1999 0.71 M-v 3 Williams 35124 2053 P-L
2055 P-L 14.9 0.15 19990810 12.25228 245.69291 344.80537 8.81245 0.1379754 2.3662095 57 3 1960–1999 0.71 M-v 3 Williams 35124 2055 P-L
2056 P-L 13.7 0.15 19990810 88.74685 346.74620 205.86485 12.30354 0.1193415 2.9269696 40 3 1960–1999 0.71 M-v 3 Williams 35124 2056 P-L
2527 P-L 13.2 0.15 19990810 309.48159 213.88518 185.86006 15.15803 0.2845501 3.1505088 30 6 1960–1999 0.65 M-v 1 Williams 27123 2527 P-L
2547 P-L 13.9 0.15 19990810 295.72976 269.35471 74.76456 2.50725 0.1904119 3.1980358 20 3 1960–1999 0.58 M-v 4 Williams 35124 2547 P-L
2611 P-L 13.0 0.15 19990810 13.56962 126.04023 179.69804 5.47246 0.0793773 3.1674497 56 4 1960–1999 0.59 M-v 1 Williams 32343 2611 P-L
2722 P-L 14.8 0.15 19990810 53.39972 67.99020 181.49565 14.97988 0.1549833 2.6782783 27 3 1960–1999 0.73 M-v 2 Williams 34616 2722 P-L
2743 P-L 15.4 0.15 19990810 15.79981 59.29750 126.67573 0.78513 0.1605825 2.3881804 44 3 1960–1999 0.72 M-v 3 Williams 35124 2743 P-L
2760 P-L 13.8 0.15 19990810 174.08237 316.63938 109.95006 0.93234 0.0346564 2.9608797 17 2 1960–1999 0.72 M-v 6 Williams 35046 2760 P-L
2837 P-L 14.7 0.15 19990810 73.10294 326.45182 197.61967 3.04527 0.0913270 2.5363077 42 4 1960–1999 0.94 M-v 3 Williams 35046 2837 P-L
3010 P-L 13.5 0.15 19990810 275.49671 112.68613 227.53402 11.53117 0.1134795 2.9406408 47 2 1960–1999 0.72 M-v 4 Williams 35047 3010 P-L
3045 P-L 13.2 0.15 19990810 55.79532 337.43061 332.81174 12.72816 0.1604100 2.6472394 46 5 1960–1999 0.72 M-v 2 Williams 29321 3045 P-L
3090 P-L 13.1 0.15 19990810 280.88525 198.06889 231.49130 14.20744 0.2318811 3.1633645 38 3 1960–1999 0.47 M-v 3 Williams 30466 3090 P-L
4071 P-L 14.9 0.15 19990810 4.81876 109.32753 199.32049 5.42880 0.1006387 2.3369319 30 3 1960–1999 0.58 M-v 4 Williams 31824 4071 P-L
4129 P-L 15.5 0.15 19990810 283.22883 175.86752 189.54627 5.99353 0.1961271 2.2152681 30 4 1960–1999 0.80 M-v 2 Williams 35047 4129 P-L
4584 P-L 15.0 0.15 19990810 288.87534 218.77966 166.76917 5.88434 0.2117107 2.3420526 41 3 1960–1999 0.77 M-v 3 Williams 32343 4584 P-L
4610 P-L 14.2 0.15 19990810 106.90763 311.60666 184.80199 4.73764 0.1029583 2.5329304 50 4 1960–1999 0.63 M-v 3 Williams 35048 4610 P-L
4652 P-L 12.0 0.15 19990810 212.13531 123.07320 349.51425 6.67806 0.1298808 4.0045783 24 5 1960–1999 0.55 M-v 1 Williams 29948 4652 P-L
4792 P-L 14.7 0.15 19990810 359.47060 251.94781 14.93760 2.41081 0.0427703 2.9321218 34 4 1960–1999 0.53 M-v 1 Williams 35124 4792 P-L
4839 P-L 16.2 0.15 19990810 344.82371 127.52773 165.85802 2.18037 0.2030772 2.3465967 31 3 1960–1999 0.57 M-v 3 Williams 35048 4839 P-L
4844 P-L 15.9 0.15 19990810 85.64008 21.76479 148.84260 3.14439 0.0916559 2.2277203 40 3 1960–1999 0.65 M-v 3 Williams 35124 4844 P-L
4917 P-L 14.9 0.15 19990810 59.61582 190.05271 19.19772 2.20890 0.0702793 2.5143368 30 4 1960–1999 0.72 M-v 1 Williams 35124 4917 P-L
5016 P-L 15.6 0.15 19990810 115.82453 205.33633 14.50501 4.92786 0.1077389 2.1993670 53 5 1960–1999 0.85 M-v 2 Williams 32091 5016 P-L
6044 P-L 13.1 0.15 19990810 42.96742 303.95925 317.55849 1.29552 0.0237477 2.9032131 54 4 1960–1999 0.65 M-v 1 Williams 32343 6044 P-L
6104 P-L 14.1 0.15 19990810 268.72319 207.08575 199.65518 3.64983 0.0830531 3.1717454 18 4 1960–1999 0.47 M-v 2 Williams 24241 6104 P-L
6526 P-L 14.2 0.15 19990810 300.12804 185.03529 179.69101 18.08272 0.1318979 3.1736557 17 3 1960–1999 0.27 M-v 3 Williams 32730 6526 P-L
6531 P-L 14.6 0.15 19990810 312.79236 19.67005 16.50193 4.70998 0.0689213 2.1951000 67 5 1960–1999 0.72 M-v 2 Williams 32092 6531 P-L
6574 P-L 14.7 0.15 19990810 244.01826 359.95986 10.97281 6.95690 0.1143483 2.3632501 36 4 1960–1999 0.72 M-v 2 Williams 35049 6574 P-L
6584 P-L 13.5 0.15 19990810 92.73852 166.56270 29.97249 3.40277 0.0313084 2.6895945 62 4 1960–1999 0.58 M-v 1 Williams 35124 6584 P-L
6593 P-L 15.7 0.15 19990810 332.26085 114.94389 155.82192 3.16084 0.1852684 2.2222621 23 3 1960–1999 0.68 M-v 4 Williams 35050 6593 P-L
7069 P-L 14.4 0.15 19990810 222.24409 215.58902 207.56024 11.52805 0.1306055 2.5139663 25 4 1960–1999 0.75 M-v 3 Williams 35124 7069 P-L
9073 P-L 12.9 0.15 19990810 326.69242 22.64732 345.01782 4.91788 0.1512398 3.1469876 25 8 1954–1999 0.74 M-v 1 Williams 32092 9073 P-L
9516 P-L 16.1 0.15 19990810 322.20481 125.37446 171.24898 2.35315 0.0724621 2.2211137 22 4 1960–1999 0.68 M-v 2 Williams 35124 9516 P-L
9542 P-L 14.1 0.15 19990810 235.12040 304.02105 62.66600 3.01367 0.0311071 2.9487857 37 4 1960–1999 0.74 M-v 4 Williams 35124 9542 P-L
9547 P-L 14.8 0.15 19990810 330.53550 164.98478 189.91592 7.56080 0.2124378 2.4866944 18 3 1960–1999 0.72 M-v 4 Williams 33997 9547 P-L
9549 P-L 13.8 0.15 19990810 127.18280 69.72228 15.96419 16.96572 0.1518033 2.5492798 53 3 1960–1999 0.64 M-v 3 Williams 35124 9549 P-L
9560 P-L 14.9 0.15 19990810 45.47898 153.60651 102.31132 3.94267 0.1150597 2.2044427 33 4 1960–1999 0.64 M-v 2 Williams 31294 9560 P-L
9567 P-L 13.4 0.15 19990810 25.11615 252.90064 30.46361 9.47996 0.0457136 3.1712596 20 3 1960–1999 0.57 M-v 3 Williams 34338 9567 P-L
1080 T-1 14.0 0.15 19990810 92.03543 241.24129 198.76005 8.98297 0.2315944 2.5328050 45 3 1971–1999 0.70 M-v 2 Williams 35124 1080 T-1
1105 T-1 13.8 0.15 19990810 187.81887 286.13686 186.97418 6.66406 0.0867613 2.7105102 49 4 1971–1999 0.79 M-v 1 Williams 32092 1105 T-1
1122 T-1 14.6 0.15 19990810 228.44259 180.36628 201.03199 4.93880 0.0723829 2.7588716 26 3 1971–1999 1.02 M-v 4 Williams 35050 1122 T-1
1176 T-1 13.1 0.15 19990810 337.25368 23.86228 188.70529 6.08814 0.1040086 3.1824592 40 3 1971–1999 0.78 M-v 3 Williams 35124 1176 T-1
1274 T-1 13.7 0.15 19990810 326.17064 327.20920 5.53468 5.04453 0.1054857 2.7274971 72 5 1971–1999 0.91 M-v 2 Williams 32092 1274 T-1
2149 T-1 13.1 0.15 19990810 128.71660 99.72104 4.18651 7.30113 0.1006604 3.1085986 65 4 1971–1999 0.80 M-v 3 Williams 35124 2149 T-1
2289 T-1 13.3 0.15 19990810 97.89790 107.47747 20.66444 9.28059 0.1052557 2.7732352 52 4 1971–1999 0.82 M-v 2 Williams 35124 2289 T-1
3024 T-1 14.8 0.15 19990810 244.19927 266.45668 163.68653 0.55696 0.1038194 2.4509894 45 4 1971–1999 0.77 M-v 2 Williams 32786 3024 T-1
3188 T-1 14.0 0.15 19990810 351.88424 56.98285 188.07526 27.04186 0.2150717 3.1511585 42 3 1971–1999 0.82 M-v 2 Williams 35124 3188 T-1
3224 T-1 15.5 0.15 19990810 208.41265 114.14816 1.40911 7.37970 0.0520598 2.2519392 44 3 1971–1999 0.68 M-v 3 Williams 32092 3224 T-1
3243 T-1 15.2 0.15 19990810 355.09767 347.90744 357.79450 3.92091 0.1423074 2.2504422 36 4 1971–1999 0.94 M-v 3 Williams 32092 3243 T-1
3274 T-1 13.5 0.15 19990810 285.40302 189.77962 182.29418 13.22169 0.1773734 2.7247093 63 3 1971–1999 0.71 M-v 4 Marsden 35124 3274 T-1
4058 T-1 15.3 0.15 19990810 324.47511 141.86466 170.49837 6.72426 0.0932523 2.2821413 34 4 1971–1999 0.78 M-v 3 Williams 35051 4058 T-1
4104 T-1 13.7 0.15 19990810 205.70205 169.38156 168.29781 10.48662 0.0957177 2.5476128 42 3 1971–1999 0.77 M-v 3 Williams 35124 4104 T-1
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4194 T-1 15.2 0.15 19990810 322.45753 164.43357 160.43046 6.64646 0.1175687 2.2775127 34 4 1971–1999 0.62 M-v 1 Williams 35124 4194 T-1
4256 T-1 13.5 0.15 19990810 82.25801 118.70264 23.84259 5.56497 0.0694479 3.1312654 27 3 1971–1999 0.81 M-v 4 Williams 35051 4256 T-1
4265 T-1 15.4 0.15 19990810 219.11008 8.09286 99.84934 2.50619 0.1055989 2.2466316 64 3 1971–1999 0.74 M-v 3 Williams 32343 4265 T-1
4409 T-1 14.7 0.15 19990810 75.80233 351.62749 141.05681 4.80690 0.0498819 2.3117786 26 3 1971–1999 0.79 M-v 3 Williams 35125 4409 T-1
4843 T-1 14.1 0.15 19990810 18.90300 170.22642 36.01331 5.87153 0.1282516 3.1464548 26 4 1971–1999 0.87 M-v 2 Williams 35125 4843 T-1
1005 T-2 13.7 0.15 19990810 309.06316 171.04118 207.63049 2.19322 0.0974091 3.0276781 26 3 1973–1999 0.76 M-v 5 Williams 32036 1005 T-2
1016 T-2 13.9 0.15 19990810 56.56294 188.85923 359.57782 5.04395 0.0121498 2.7483768 42 2 1973–1999 0.80 M-v 5 Williams 35052 1016 T-2
1052 T-2 14.4 0.15 19990810 310.95551 279.05813 2.62704 0.71903 0.1501971 3.1268827 43 4 1973–1999 0.88 M-v 1 Williams 35125 1052 T-2
1166 T-2 15.4 0.15 19990810 338.09953 283.18654 356.35475 7.12554 0.1882216 2.4460349 43 4 1973–1999 0.82 M-v 1 Williams 35125 1166 T-2
1167 T-2 15.3 0.15 19990810 240.48869 199.51840 240.11373 1.35532 0.0423221 2.6878670 29 6 1973–1999 0.79 M-v 1 Williams 32092 1167 T-2
1251 T-2 13.6 0.15 19990810 201.73688 312.94139 152.32781 1.24028 0.1660645 3.0727884 99 4 1973–1999 0.83 M-v 2 Williams 32343 1251 T-2
1283 T-2 14.3 0.15 19990810 75.51753 298.69316 190.86001 0.93622 0.1601011 3.1975937 78 3 1973–1999 0.66 M-v 4 Williams 35125 1283 T-2
1323 T-2 16.1 0.15 19990810 342.49990 144.95294 174.64087 7.13298 0.1227339 2.4237136 35 3 1973–1999 0.74 M-v 3 Williams 32732 1323 T-2
1325 T-2 13.9 0.15 19990810 257.55503 357.51003 18.10224 5.19287 0.0665309 2.7268452 49 4 1973–1999 0.66 M-v 1 Williams 35125 1325 T-2
1346 T-2 13.9 0.15 19990810 48.29668 101.32926 56.28875 1.75516 0.1720307 3.1919223 66 3 1973–1999 0.85 M-v 3 Williams 35125 1346 T-2
1351 T-2 14.2 0.15 19990810 358.43766 273.25035 332.27676 1.85938 0.1342348 2.7405687 50 2 1973–1999 0.85 M-v 5 Williams 35052 1351 T-2
2087 T-2 13.4 0.15 19990810 276.75198 359.24366 342.59022 4.17982 0.1052749 2.7370801 41 3 1973–1999 0.76 M-v 4 Williams 35125 2087 T-2
2115 T-2 15.4 0.15 19990810 200.70378 97.06703 15.26589 2.07011 0.0805458 2.2182261 44 3 1973–1999 0.84 M-v 3 Williams 31825 2115 T-2
2261 T-2 14.4 0.15 19990810 260.79860 70.55370 349.83225 2.11003 0.1680410 2.4281712 31 4 1973–1999 0.95 M-v 2 Williams 32344 2261 T-2
2312 T-2 14.8 0.15 19990810 33.81753 305.28006 184.35996 3.64233 0.1633143 2.5412101 31 2 1973–1999 0.79 M-v 4 Williams 35052 2312 T-2
3088 T-2 15.8 0.15 19990810 267.28678 295.63175 65.15897 3.23290 0.1144121 2.7274653 23 3 1973–1999 0.75 M-v 4 Williams 35125 3088 T-2
3122 T-2 15.2 0.15 19990810 30.58706 204.30944 17.59244 6.14102 0.1672829 2.4534685 42 3 1973–1999 0.81 M-v 4 Williams 35125 3122 T-2
3141 T-2 15.6 0.15 19990810 7.03040 274.12892 20.27150 2.59947 0.1778564 2.4175998 35 4 1973–1999 0.79 M-v 2 Williams 24237 3141 T-2
3143 T-2 14.7 0.15 19990810 265.65406 321.76726 33.18489 2.45762 0.0843092 2.2392853 44 2 1973–1999 0.91 M-v 5 Williams 35052 3143 T-2
3176 T-2 15.2 0.15 19990810 183.11392 103.89645 25.92607 4.16549 0.0588102 2.4251250 61 5 1973–1999 0.78 M-v 2 Williams 32093 3176 T-2
3193 T-2 13.7 0.15 19990810 245.97654 248.94119 150.43994 9.06414 0.0466166 3.0792959 28 4 1973–1999 0.90 M-v 2 Williams 32344 3193 T-2
3207 T-2 14.9 0.15 19990810 96.79246 114.98442 38.43670 7.07536 0.0942127 2.2481157 53 3 1973–1999 0.76 M-v 2 Williams 35125 3207 T-2
4060 T-2 15.4 0.15 19990810 156.45671 303.24912 151.79089 2.49833 0.0401013 2.7500254 28 4 1973–1999 0.70 M-v 1 Williams 35125 4060 T-2
4062 T-2 14.2 0.15 19990810 144.43555 329.16370 181.04296 13.06576 0.1140038 2.7147874 71 3 1973–1999 0.75 M-v 3 Williams 32344 4062 T-2
4087 T-2 15.2 0.15 19990810 9.97137 178.93405 115.10519 1.88619 0.2066051 3.0391893 24 3 1973–1999 0.85 M-v 5 Williams 33058 4087 T-2
4122 T-2 13.5 0.15 19990810 113.18182 37.34953 83.20354 2.88572 0.0504786 2.7672941 54 3 1973–1999 0.77 M-v 4 Williams 35125 4122 T-2
5112 T-2 13.7 0.15 19990810 100.08786 230.22464 260.23450 9.72616 0.1795034 3.1728164 31 3 1973–1999 0.75 M-v 4 Williams 35125 5112 T-2
5124 T-2 13.7 0.15 19990810 126.35117 323.22455 236.76616 11.90899 0.1188570 2.6797713 33 4 1973–1999 0.82 M-v 3 Williams 33384 5124 T-2
5155 T-2 13.9 0.15 19990810 54.00512 240.64787 267.53327 5.10311 0.1275443 2.2798331 46 3 1973–1999 1.04 M-v 2 Williams 35125 5155 T-2
5415 T-2 15.6 0.15 19990810 260.21730 133.32377 294.69581 5.81073 0.1283237 2.2124051 28 3 1973–1999 0.81 M-v 2 Williams 33060 5415 T-2
5491 T-2 13.1 0.15 19990810 69.71461 259.23822 329.54188 12.14160 0.0299827 3.0696342 21 4 1973–1999 0.78 M-v 2 Williams 25652 5491 T-2
1021 T-3 13.7 0.15 19990810 71.19148 264.90721 326.96097 7.51186 0.1267056 2.7370576 30 3 1977–1999 0.64 M-v 3 Williams 31776 1021 T-3
1047 T-3 14.5 0.15 19990810 332.78342 39.82921 272.55078 6.34720 0.1237354 2.7534099 29 4 1977–1999 0.75 M-v 2 Williams 35125 1047 T-3
1071 T-3 14.1 0.15 19990810 12.98180 0.17214 324.90243 5.94877 0.1478736 2.3856127 33 3 1977–1999 0.62 M-v 3 Williams 32735 1071 T-3
1102 T-3 13.5 0.15 19990810 245.79800 266.83237 248.39296 11.56665 0.1478816 3.1030356 19 3 1977–1998 0.80 M-v 4 Williams 33060 1102 T-3
1135 T-3 14.6 0.15 19990810 91.12297 298.68340 320.11678 6.21622 0.0806227 2.3822424 25 5 1958–1999 0.49 M-v 1 Williams 31826 1135 T-3
2008 T-3 15.3 0.15 19990810 335.98540 22.81204 261.47365 3.87786 0.1726925 2.4415663 19 2 1977–1999 0.97 M-v 5 Williams 35053 2008 T-3
2027 T-3 15.3 0.15 19990810 11.65002 251.06823 342.35421 4.95319 0.1115777 2.2095960 32 2 1977–1999 0.82 M-v 5 Williams 35053 2027 T-3
2031 T-3 15.1 0.15 19990810 130.09145 163.11205 321.00301 4.34787 0.0231592 2.2102464 33 2 1977–1999 0.85 M-v 6 Williams 35054 2031 T-3
2035 T-3 11.5 0.15 19990810 359.44454 340.41443 337.78352 6.56789 0.1475334 5.1451173 36 4 1977–1999 0.88 M-v 2 Williams 22432 2035 T-3
2140 T-3 11.6 0.15 19990810 344.70079 111.90306 218.45490 16.59343 0.0960870 5.1764862 22 3 1977–1999 0.76 M-v 3 Williams 33060 2140 T-3
2162 T-3 15.5 0.15 19990810 322.85444 69.92711 243.62901 5.55806 0.1334480 2.4325199 29 2 1977–1999 0.82 M-v 5 Williams 35054 2162 T-3
2216 T-3 14.9 0.15 19990810 329.71472 297.65937 324.35266 2.98920 0.1140159 2.2145238 49 6 1977–1999 0.84 M-v 2 Williams 35125 2216 T-3
2312 T-3 15.0 0.15 19990810 288.17655 329.54873 357.60802 2.66847 0.0520631 2.2048358 49 2 1977–1999 0.97 M-v 6 Williams 35054 2312 T-3
2332 T-3 14.2 0.15 19990810 48.68122 349.56028 216.04423 5.53863 0.0814627 2.4610137 60 4 1977–1999 0.70 M-v 4 Williams 35125 2332 T-3
3140 T-3 15.4 0.15 19990810 305.99383 45.35312 268.60622 0.25034 0.0404191 2.2030488 32 3 1977–1999 0.82 M-v 6 Williams 35125 3140 T-3
3157 T-3 15.0 0.15 19990810 71.84743 139.54589 59.84339 3.78282 0.1116727 2.1980577 30 4 1977–1999 0.99 M-v 2 Williams 35125 3157 T-3
3224 T-3 15.5 0.15 19990810 263.64344 245.41820 165.00209 3.36997 0.0294731 2.1729075 49 4 1977–1999 0.83 M-v 2 Williams 31826 3224 T-3
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3355 T-3 14.5 0.15 19990810 343.21562 67.69214 202.67199 8.63627 0.0763637 2.7939708 39 3 1977–1999 0.78 M-v 4 Williams 35125 3355 T-3
3446 T-3 14.3 0.15 19990810 45.40175 55.80584 174.97268 4.07364 0.0317035 2.7740810 48 3 1977–1999 0.80 M-v 4 Williams 35125 3446 T-3
3449 T-3 13.1 0.15 19990810 319.37969 312.18512 36.48441 6.84922 0.1684936 3.1802658 35 5 1977–1999 0.79 M-v 2 Williams 32787 3449 T-3
3460 T-3 13.4 0.15 19990810 311.01084 75.36826 285.62015 0.44145 0.1705718 3.1806823 38 3 1977–1999 0.79 M-v 5 Williams 35125 3460 T-3
3474 T-3 14.9 0.15 19990810 105.91893 140.59715 59.73120 3.21561 0.1614501 2.4184675 28 7 1953–1999 0.89 M-v 2 Williams 31609 3474 T-3
3777 T-3 17.5 0.15 19771004 345.78708 342.85301 59.66785 1.06500 0.2765985 2.7185746 6 1 6 days 0.27 Williams 25337 3777 T-3
4166 T-3 14.7 0.15 19990810 167.93676 350.42435 84.57473 5.69866 0.0380261 2.4730262 40 3 1977–1999 0.77 M-v 3 Williams 35054 4166 T-3
4207 T-3 14.2 0.15 19990810 102.10971 357.11305 135.32297 4.80473 0.1806089 2.8490829 40 4 1977–1999 0.86 M-v 1 Williams 35125 4207 T-3
4221 T-3 13.2 0.15 19990810 149.88811 349.27886 177.05082 9.31447 0.1432587 2.7460027 33 3 1977–1999 0.76 M-v 3 Williams 33130 4221 T-3
4245 T-3 14.1 0.15 19990810 242.17944 9.28557 62.22522 7.52985 0.1291795 2.4217753 40 4 1977–1999 0.85 M-v 2 Williams 32093 4245 T-3
4288 T-3 14.2 0.15 19990810 29.35155 146.89627 128.57688 5.70191 0.0790353 2.7380683 32 3 1977–1999 0.86 M-v 3 Williams 32038 4288 T-3
4326 T-3 14.8 0.15 19990810 292.84130 309.86672 70.62231 5.71228 0.1570828 2.4149882 31 4 1977–1999 0.81 M-v 2 Williams 31826 4326 T-3
5002 T-3 14.4 0.15 19990810 85.19909 122.68876 93.28811 7.07233 0.0423345 2.7473802 23 3 1977–1999 0.63 M-v 3 Williams 33999 5002 T-3
5034 T-3 13.0 0.15 19990810 105.22518 308.74873 170.74305 15.31422 0.0963657 2.8498939 41 2 1977–1999 0.91 M-v 5 Williams 35125 5034 T-3
5165 T-3 14.7 0.15 19990810 288.78939 253.52815 88.14519 7.12499 0.1637907 2.4409607 27 3 1977–1999 0.66 M-v 4 Williams 35055 5165 T-3

1991 CR6 = 1991 CT3 (G. V. Williams)
1999 JQ23 = 1999 KL8 (G. V. Williams)
1999 JB31 = 1999 KH9 (G. V. Williams)
1999 JX41 = 1999 KP16 (G. V. Williams)
1999 JO42 = 1999 KT9 (G. V. Williams)
1999 JQ50 = 1999 KO16 (G. V. Williams)
1999 JW62 = 1999 LC23 (A. Doppler)
1999 JQ63 = 1999 LX18 (A. Doppler)
1999 JS73 = 1999 KL16 (G. V. Williams)
1999 JO79 = 1999 KY9 (G. V. Williams)
1999 JH99 = 1999 LU8 (G. V. Williams)
1999 JT115 = 1999 KM16 (G. V. Williams)
1999 JC122 = 1999 LS18 (A. Doppler)
1999 JJ122 = 1999 LQ18 (A. Doppler)
1999 JO122 = 1999 LK23 (A. Doppler)
1999 JW131 = 1999 KQ16 (G. V. Williams)
1999 KQ13 = 1999 LM18 (A. Doppler)
1999 KU13 = 1999 LZ18 (A. Doppler)
1999 KV13 = 1999 LW18 (A. Doppler)
1999 KW13 = 1999 LO17 (G. V. Williams)
1999 KZ13 = 1999 LD19 (A. Doppler)
1999 KA14 = 1999 LJ19 (A. Doppler)
1999 KD14 = 1999 LW17 (A. Doppler)
1999 KE14 = 1999 LA18 (A. Doppler)
1999 KV14 = 1999 LJ12 (A. Doppler)
1999 KZ15 = 1999 LL12 (A. Doppler)

NEW NAMES OF MINOR PLANETS

(3337) Miloš = 1971 UG1

Discovered 1971 Oct. 26 by L. Kohoutek at Bergedorf.
Named in honor of Miloš Tichý (b. 1966), Czech astronomer at the Kleť Ob-

servatory. He is known for his work on minor planets and comets, discoveries of
minor planets and mainly for confirmations and follow-up of NEOs (near-earth ob-
jects). In 1994, his technical expertise allowed the upgrade of Kleť observations with
CCD cameras. Name proposed following a suggestion by his wife, Jana Tichá, on
the occasion of the 15th anniversary of his first student assignment at Kleť in 1984.

(3922) Heather = 1971 SP3

Discovered 1971 Sept. 26 by C. Torres at Cerro El Roble.
Named in honor of Heather Couper (b. 1949), British popularizer and promoter

of astronomy, on the occasion of her 50th birthday, 1999 June 2. Former Gresham
professor of astronomy and a past president of the British Astronomical Association,
she regularly appears on radio and television and is the author of more than 25 books.
As one of the nine Millennium Commissioners, she is responsible for allocating some
500 million GBP to public science projects in the U.K., including the National Space
Centre in Leicester.

(4642) Murchie = 1990 QG4

Discovered 1990 Aug. 23 by H. E. Holt at Palomar.
Named in honor of Scott Murchie (b. 1959), who has a diverse interest in plane-

tary problems ranging from icy satellites, martian rocks and moons, to age dating of
terrestrial rocks. On the staff of the Applied Physics Laboratory at Johns Hopkins
University, he is currently the Near Earth Asteroid Rendezvous (NEAR) Instrument
Scientist for the Multispectral Imager and the Near-Infrared Spectrograph. His hard
work and dedication to the NEAR project, starting long before launch, has been
key to maximizing mission scientific return. When NEAR enters orbit around (433)
Eros, Murchie’s groundwork in calibration, sequence planning and spectroscopy will
contribute greatly to mission success. Name suggested by J. Veverka and citation
written by M. Robinson.

(4643) Cisneros = 1990 QD6

Discovered 1990 Aug. 23 by H. E. Holt at Palomar.
Named in honor of Ernest Cisneros (b. 1964), one of the unsung heroes of plane-

tary science. Cisneros began his career as a field geologist but has turned his energies
to computer system management, software development, networking and data pro-
cessing. Throughout the flight portion of the NEAR mission, Ernest insured that key
hardware and software elements were developed and implemented. During the fly-
bys of (253) Mathilde and (433) Eros (as well as the earth), Ernest worked with the
science team delivering calibrated data within minutes of telemetry arrival for both
optical navigation and science analysis. Name suggested by J. Veverka and citation
written by M. Robinson.

(4955) Gold = 1990 SF2

Discovered 1990 Sept. 17 by H. E. Holt at Palomar.
Named in honor of Rob Gold (b. 1943), who has made many contributions to

space science through numerous spacecraft missions including Ulysses, Geotail, Delta
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Star and ACE. Rob is currently the payload manager for the NEAR mission, the first
spacecraft bound to orbit a minor planet. Rob played a key role in insuring that the
six science instruments on NEAR were delivered and integrated on time and under
cost for NASA’s first Discovery class mission. Name suggested by J. Veverka and
citation written by M. Robinson.

(4958) Wellnitz = 1991 NT1

Discovered 1991 July 13 by H. E. Holt at Palomar.
Named in honor of Dennis D. Wellnitz (b. 1951), University of Maryland instru-

ment builder, observer, data analyst and all-around physicist. Wellnitz has designed
and developed a wide variety of astronomical instrumentation, and he has partici-
pated in many major observational programs, including occultations by minor planets
and comets and the 1994 cometary collision with Jupiter. His work with the NEAR
mission has resulted in improved signal-to-noise spectra from the near-infrared spec-
trometer, contributing to the mineralogical analysis of the surface of (433) Eros.
Wellnitz’ thorough, detailed studies and his great patience are particularly appre-
ciated by his colleagues. Name suggested by J. Veverka, based on a suggestion by
L. A. McFadden. Citation by McFadden and M. F. A’Hearn.

(5034) Joeharrington = 1991 PW10

Discovered 1991 Aug. 7 by H. E. Holt at Palomar.
Named in honor of Joseph Harrington (b. 1967), planetary scientist at Cornell

University. Harrington has worked extensively with atmospheric modeling, and his
work on modeling the 1994 cometary impacts on Jupiter was featured on the cover of
Nature. His work on waves in the atmospheres of the giant planets utilized computer
“pipeline“ programs to analyze data sets too large to manage by hand. Living by
his belief in the way things should be, Harrington has actively promoted the sharing
of data and data processing software/tools for the benefit of all. Name suggested by
B. E. Clark. Citation written by A. Simon and S. Sullivan.

(5134) Ebilson = 1990 SM2

Discovered 1990 Sept. 17 by H. E. Holt at Palomar.
Named in honor of Elizabeth M. Bilson (b. 1937), administrative director of the

Center for Radiophysics and Space Research (CRSR), Cornell University. Raised
in Hungary, Bilson studied at the Sorbonne and obtained her Ph.D. in chemistry
from the University of Illinois at Champaign-Urbana. She was a research associate
under Thomas Gold at the CRSR from 1969 to 1983, directing the Lunar Laboratory,
and she has coauthored numerous articles related to the physical properties of lunar
material, in particular explaining the reason for the low albedo of the moon. She is
also a very a good cook. Name suggested by B. E. Clark, and citation written by
M. Bilson.

(5185) Alerossi = 1990 RV2

Discovered 1990 Sept. 15 by H. E. Holt at Palomar.
Named in honor of Alessandro Rossi (b. 1964), member of the Group of Satel-

lite Flight Dynamics at the Istituto CNECE in Pisa. Rossi is an expert in space
geodesy and participated in the Laser Geodynamics Satellite (LAGEOS) mission.
He also studies the manmade space debris that pollutes the near-earth environment.
Rossi has used his expertise to study natural “debris” around space mission tar-
gets to optimize encounter/rendezvous operations. He has also studied the hazard of
earth-crossing objects. Name suggested and citation prepared by M. A. Barucci and
M. Fulchignoni.

(5201) Ferraz-Mello = 1983 XF
Discovered 1983 Dec. 1 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.

Named in honor of Sylvio Ferraz-Mello (b. 1936), dynamicist at the University
of São Paulo, well known for a number of contributions to solar-system dynamics.
These include a perturbation model valid for very high eccentricities, the discovery of
chaotic eccentricity jumps to values larger than 0.9 in the 3:1 resonance with Jupiter,
and the explanation of the lack of large long-lived objects in the 2:1 resonance, in con-
trast to the existence of many objects in the 3:2 resonance (Hildas). In other areas,
he has worked on a Fourier transform able to deal with unevenly spaced observa-
tions, Hamiltonian perturbation theories for nonlinear resonances, and the study of
variable dMe stars. Ferraz-Mello served as president of IAU Commission 7 (Celestial
Mechanics) from 1994 to 1997.

(5290) Langevin = 1990 OD4

Discovered 1990 July 30 by H. E. Holt at Palomar.
Named in honor of Yves Langevin (b. 1951), French planetary scientist at the

Institut d’Astrophysique Spatiale, Orsay University. Langevin is an expert on the
evolution of the surfaces of small solar system bodies, and has worked on character-
izing planetary surface materials using IR spectrometry. As a member of the Space
Science Advisory Committee of the European Space Agency, he has helped define
international programs for planetary exploration. As director of the National Plan-
etology Program he has played a crucial role in promoting and developing planetary
science in France. Name suggested and citation prepared by M. A. Barucci and
M. Fulchignoni.

(5338) Michelblanc = 1991 RJ5

Discovered 1991 Sept. 13 by H. E. Holt at Palomar.
Named in honor of Michel Blanc (b. 1949), French planetary scientist and direc-

tor of the Observatoire Midi Pyrenées. Blanc is a expert in dynamics and electro-
dynamics in the space environments of the earth and planets. He is Cassini Mission
Interdisciplinary Scientist for studies of Saturn’s magnetosphere. As president of the
National Planetology Program of the Institut National de Science de l’Univers of the
French National Scientific Research Council, Blanc has played a pivotal role in pro-
moting and developing planetary science in France. Name suggested and citation
prepared by M. Fulchignoni.

(5379) Abehiroshi = 1991 HG
Discovered 1991 Apr. 16 by S. Otomo and O. Muramatsu at Kiyosato.
Named in honor of Hiroshi Abe (b. 1958), a resident of Shimane. Discoverer

of numerous minor planets at Yatsuka Observatory since 1993, he is also an active
confirmer of new objects in collaboration with S. Nakano.

(5406) Jonjoseph = 1991 PH11

Discovered 1991 Aug. 9 by H. E. Holt at Palomar.
Named in honor of Jonathan Joseph (b. 1966), computer programmer analyst at

Cornell University. Joseph has worked on the NASA NEAR, Comet Nucleus Tour and
Cassini missions, lending his creativity and technical expertise in support of imaging
science goals. He has been instrumental in creating motion picture renderings of
minor planets and comets to enhance our understanding of their shapes, sizes and
other physical properties. Known for his sense of humor, Joseph is also a fine limerick
poet and finger-paint artist. Citation written by B. E. Clark.

(5439) Couturier = 1990 RW
Discovered 1990 Sept. 14 by H. E. Holt at Palomar.
Named in honor of Pierre Couturier (b. 1942), president of the Observatoire

de Paris. An expert in coronal heating and solar wind expansion, Couturier was
initially a plasma physicist working on the solar wind. He became co-investigator
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of the radio experiment on the International Comet Explorer, which flew by comet
21P/Giacobini-Zinner in 1985. For five years, Couturier was associate director of
the Institut National des Sciences de l’Univers, and he then became director of the
Canada-France-Hawaii Telescope Corporation. Name suggested by M. A. Barucci
and M. Fulchignoni, and citation prepared by C. de Bergh.

(5446) Heyler = 1991 PB13

Discovered 1991 Aug. 5 by H. E. Holt at Palomar.
Named in honor of Gene A. Heyler (b. 1956), spacecraft attitude control expert

at the Applied Physics Laboratory of Johns Hopkins University. Heyler has been
responsible for developing innovative techniques for tracking minor planets during
fast flybys. These techniques played a major role in the success of the NEAR flyby of
(253) Mathilde in June 1997. Name suggested and citation provided by J. Veverka.

(5447) Lallement = 1991 PO14

Discovered 1991 Aug. 6 by H. E. Holt at Palomar.
Named in honor of Rosine Lallement (b. 1951), French astrophysicist working at

the Service d’Aéronomie in Verrières-le-Buisson. Lallement was the first to identify
the local interstellar cloud, a few parsecs in diameter, which the sun is currently
traversing. At a larger scale (100 parsecs), using new stellar distances from Hipparcos,
she has studied the boundary of the interstellar local bubble, a region of very low
interstellar density and high temperature, and she has discovered a hole in the local
bubble, called the local tube, connecting it to the galactic halo. Name suggested and
citation prepared by M. A. Barucci and M. Fulchignoni.

(5519) Lellouch = 1990 QB4

Discovered 1990 Aug. 23 by H. E. Holt at Palomar.
Named in honor of Emmanuel Lellouch (b. 1963), planetary scientist at Obser-

vatoire de Paris. Lellouch works mainly on planetary and satellite atmospheres using
infrared and millimeter spectroscopy. He made important contributions to the first
observations of Io’s global atmosphere, wind measurements in Venus and Mars, and
detection of water in outer planets. He also studies planetary surfaces and comets,
and has been or is coinvestigator or associate on many spacecraft experiments (Pho-
bos, Galileo, ISO, Cassini, Mars Express, Rosetta, FIRST). Name suggested and
citation prepared by M. A. Barucci and M. Fulchignoni.

(5523) Luminet = 1991 PH8

Discovered 1991 Aug. 5 by H. E. Holt at Palomar.
Named in honor of Jean-Pierre Luminet (b. 1951), French researcher at the Paris

Observatory. Luminet specializes in general relativity and its applications to cosmol-
ogy and astrophysics. He was the first to “visualize” numerically accretion disks
around black holes, and he discovered the phenomenon of “crèpe stellaire”, which
causes the crushing of stars by the tidal forces of giant black holes. In cosmol-
ogy, Luminet proposed a series of models of “univers chiffonnés”, in which complex
topologies create ghost images. He is deeply involved in science outreach, both by
publishing popular books and as a TV broadcaster. Name suggested and citation
prepared by M. A. Barucci.

(5584) Izenberg = 1989 KK
Discovered 1989 May 31 by H. E. Holt at Palomar.
Named in honor of Noam Izenberg (b. 1967), planetary scientist at the Applied

Physics Laboratory of Johns Hopkins University and an expert in the geologic in-
terpretation of reflectance spectra. Izenberg played a major role during the NEAR

mission to (433) Eros through accurate calibration of the Near-Infrared Spectrome-
ter and through a careful analysis of the data returned. Name suggested and citation
provided by J. Veverka.

(5594) Jimmiller = 1991 NK1

Discovered 1991 July 12 by H. E. Holt at Palomar.
Named in honor of James K. Miller (b. 1939), celestial mechanics and orbital dy-

namics expert at the Jet Propulsion Laboratory. Miller played a key role in navigating
the NEAR spacecraft and in determining the mass of (433) Eros from perturbations
of the NEAR spacecraft’s trajectory. Name and citation provided by J. Veverka and
D. K. Yeomans.

(5595) Roth = 1991 PJ
Discovered 1991 Aug. 5 by H. E. Holt at Palomar.
Named in honor of Mary L. Roth (b. 1935), executive assistant to the organizing

committee of the “Asteroids, Comets, Meteors” meeting held at Cornell University
in July 1999. Roth has been a diligent contributor to the Cornell space effort for the
past 25 years, encompassing missions such as Viking, Voyager, Galileo, NEAR and
CONTOUR. Name suggested by B. E. Clark and citation provided by J. Veverka.

(5597) Warren = 1991 PC13

Discovered 1991 Aug. 5 by H. E. Holt at Palomar.
Named in honor of Jeffery Warren (b. 1960), optical engineer at the Applied

Physics Laboratory of Johns Hopkins University. Warren was responsible for the
design, fabrication and operation of a major instrument on the NEAR spacecraft,
the Near-Infrared Spectrometer (NIS). The NIS investigation represents the first-
ever mapping of the surface of a minor planet from orbit. Name suggested and
citation provided by J. Veverka.

(5605) Kushida = 1993 DB
Discovered 1993 Feb. 17 by S. Otomo at Kiyosato.
Named in honor of Yoshio Kushida (b. 1957), Japanese seismologist. Discoverer

of numerous minor planets and comets since 1989, he is also an active confirmer of
new objects in collaboration with S. Nakano. He established Yatsugatake South Base
Observatory to the benefit of many amateur astronomers.

(5606) Muramatsu = 1993 EH
Discovered 1993 Mar. 1 by S. Otomo at Kiyosato.
Named in honor of Osamu Muramatsu (b. 1949), who works at the planetarium

in Sibuya and who has discovered numerous minor planets and comets since 1986.

(5642) Bobbywilliams = 1990 OK1

Discovered 1990 July 27 by H. E. Holt at Palomar.
Named in honor of Bobby G. Williams (b. 1951), celestial mechanics and space-

craft navigation expert at the Jet Propulsion Laboratory. Williams has been a leader
of the navigation effort for the NEAR mission to (253) Mathilde and (433) Eros.
Name suggested and citation provided by J. Veverka and D. K. Yeomans.

(5685) Sanenobufukui = 1990 XA
Discovered 1990 Dec. 8 by T. Nomura and K. Kawanishi at Minami-Oda.
Named in honor of Sanenobu Fukui (b. 1916), a well-known observer of Mars for

more than 60 years. He was a director of the Oriental Astronomical Association and
one of the leaders of its Kobe branch.

(5872) Sugano = 1989 SL
Discovered 1989 Sept. 30 by T. Nomura and K. Kawanishi at Minami-Oda.
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Named in honor of Matsuo Sugano (b. 1939), the first discoverer of comet C/1983
J1. He also discovered three novae (V827 Her, V838 Her and V4327 Sgr) and the
peculiar variable V1143 Ori. He worked at Akashi Municipal Planetarium for 36
years to encourage the development of amateur astronomy.

(5881) Akashi = 1992 SR12

Discovered 1992 Sept. 27 by M. Sugano and T. Nomura at Minami-Oda.
Named for a city facing the Setouchi Inland Sea. Akashi Municipal Planetarium

was established in 1960 precisely on the meridian for Japan Standard Time (135o east
of Greenwich), and about 6.6 million people have visited it.

(5973) Takimoto = 1991 QC
Discovered 1991 Aug. 17 by S. Otomo at Kiyosato.
Named in memory of Daisuke Takimoto (1950–1997), an activist and computer

programmer who lived in Tokyo. He represented the shareholders of the Tokyo Elec-
tric Power Company in the nuclear-power phase-out movement, joining thousands of
other shareholders who wished to phase out nuclear power.

(6155) Yokosugano = 1990 VY2

Discovered 1990 Nov. 11 by T. Nomura and K. Kawanishi at Minami-Oda.
Named in honor of Yoko Sugano (b. 1943), wife of Matsuo Sugano and a warm-

hearted friend of the observers at Minami-Oda.

(6336) Dodo = 1992 UU
Discovered 1992 Oct. 21 by S. Otomo at Kiyosato.
Named for a large, flightless bird first discovered in 1507 on the island of Mau-

ritius and extinct since the seventeenth century.

(6400) Georgealexander = 1991 GQ1

Discovered 1991 Apr. 10 by E. F. Helin at Palomar Observatory.
Named in honor of George Alexander, soon to retire from the Jet propulsion

Laboratory as public-affairs manager. He has spent almost 40 years communicating
science and space exploration to the public. After seven years as a reporter for
Aviation Week magazine, he went to Newsweek in 1967, writing all the cover stories
about the Apollo moon program. Alexander left Newsweek to become science writer
for The Los Angeles Times, and he won several major awards for excellence in science
writing. He became very well acquainted with JPL through his coverage of the Viking,
Voyager and other missions, and he joined the staff in 1988. He was president of both
the National Association of Science Writers and the Council for the Advancement of
Science Writing in the 1970s and 1980s.

(6410) Fujiwara = 1992 WO4

Discovered 1992 Nov. 29 by S. Otomo at Kiyosato.
Named in memory of Masahito Fujiwara (1960–1997), Japanese amateur as-

tronomer who contributed to the popularization of astronomy. Name proposed by
the discoverers following a suggestion by A. Hagino.

(6478) Gault = 1988 JC1

Discovered 1988 May 12 by C. S. Shoemaker and E. M. Shoemaker at
Palomar.

Named in memory of Donald Gault (1923–1999), a giant in the field of impact
cratering processes. Gault applied his understanding and insight as an experimental-
ist to interpreting impact data and its application to the moon, the earth, Mars and
Mercury. His work is at the heart of the most basic of all processes concerned with
solid bodies in the solar system. It is the “rock” upon which others tried to build.

(6557) Yokonomura = 1990 VR3

Discovered 1990 Nov. 11 by T. Nomura and K. Kawanishi at Minami-Oda.
Named in honor of Yoko Nomura (b. 1950), wife of the first discoverer and an

independent discoverer of comet C/1975 N1. “Yoko” means “a child of the sun”.

(6559) Nomura = 1991 JP
Discovered 1991 May 3 by M. Sugano and K. Kawanishi at Minami-Oda.
Named in honor of Toshiro Nomura (b. 1954), science teacher at Nada High

School in Kobe. As head of the Kobe branch of the Oriental Astronomical Associ-
ation, he is making every effort to popularize astronomy. He has visited Tunguska
several times with his colleagues to search for meteorites since 1992.

(6621) Timchuk = 1975 VN5

Discovered 1975 Nov. 2 by T. M. Smirnova at the Crimean Astrophysical
Observatory.

Named in honor of neuropathologist Evdokiya Ivanovna Timchuk (b. 1937), a
physician at a hospital near Simferopol and a good friend of the discoverer.

(6729) Emiko = 1991 VV2

Discovered 1991 Nov. 4 by S. Otomo at Kiyosato.
Named in honor of Emiko Otomo (b. 1963), wife of the discoverer.

(6790) Pingouin = 1991 SF1

Discovered 1991 Sept. 28 by S. Otomo at Kiyosato.
Named for an Arctic bird, similar to the penguin of Antarctica. The pingouin

become extinct in Newfoundland in 1844.

(6844) Shpak = 1975 VR5

Discovered 1975 Nov. 3 by T. M. Smirnova at the Crimean Astrophysical
Observatory.

Named in honor of Vladimir Stepanovich Shpak (b. 1909), distinguished tech-
nical organic chemist and director of the State Institute of Applied Chemistry in
Leningrad (now St. Petersburg) from 1953 to 1977. He was the initiator and or-
ganizer of fundamental, scientific and technical investigations of the main organic
synthesis processes of new classes of chemical compounds. He has introduced new
technologies into the chemical and petrochemical industries. At present he is the
chairman of the Northwestern Scientific Board of the Russian Academy of Sciences
on burning and the editor-in-chief of the journal Applied Chemistry.

(6866) Kukai = 1992 CO
Discovered 1992 Feb. 12 by S. Otomo at Kiyosato.
Named for Kouboudaishi Kukai (774–835), Buddhist priest who was born in

Zentsugi on Shikoku Island. He went to China to study Buddhism. After returning
to Japan he established 88 temples on Shikoku Island and the temple on Kouya
Mountain.

(6880) Hayamiyu = 1994 TG15

Discovered 1994 Oct. 13 by S. Otomo at Kiyosato.
Named in honor of Yu Hayami (b. 1966), famous Japanese actress and singer.

She is very interested in astronomy and popular at star parties.

(6976) Kanatsu = 1993 KD2

Discovered 1993 May 23 by S. Otomo at Kiyosato.
Named in honor of Kazuyoshi Kanatsu (b. 1953), discoverer of the 1993 nova

V705 Cas. Name proposed by the discoverer following a suggestion by H. Abe.
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(7153) Vladzakharov = 1975 XP3

Discovered 1975 Dec. 2 by T. M. Smirnova at the Crimean Astrophysical
Observatory.

Named in honor of Vladimir Evgen’evich Zakharov (b. 1939), outstanding math-
ematical and theoretical physicist, director of L. D. Landau Institute for Theoretical
Physics of the Russian Academy of Sciences, and department head at the Moscow
Institute for Physics and Technology. He is widely known for his investigations of
nonlinear plasma physics and theoretical and computational hydrodynamics. His
pioneering work in the field of nonlinear interaction of electromagnetic waves with
plasma opened important new directions in space and stellar physics. Name sug-
gested by the Institute of Applied Astronomy.

(7162) Sidwell = 1982 VB1

Discovered 1982 Nov. 15 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Daniel R. Sidwell (b. 1932), the facility operations manager
of the Table Mountain Facility, upon his retirement after 42 years of dedicated service
to the Jet Propulsion Laboratory. Sidwell worked with the “wind tunnel” group at
JPL’s Pasadena facility before moving to Table Mountain in 1976, where he has been
a source of dedicated and sustained help beyond the call of duty. Name suggested
and citation prepared by J. W. Young.

(7173) Sepkoski = 1988 PL1

Discovered 1988 Aug. 15 by C. S. Shoemaker and E. M. Shoemaker at
Palomar.

Named in memory of paleontologist J. John Sepkoski Jr. (1948–1999). His
far-reaching work made a major contribution to quantifying the nature of life’s di-
versity through time. The compilation of a huge database, begun while he was at
the University of Rochester and continued at the University of Chicago, enabled re-
searchers to combine mathematical modeling and paleoecology with massive data
arrays. Together with his colleague David Raup, Sepkoski developed the theory that
catastrophic extinction events have a 26-million-year periodicity.

(7178) Ikuookamoto = 1990 VA3

Discovered 1990 Nov. 11 by T. Nomura and K. Kawanishi at Minami-Oda.
Named in honor of Ikuo Okamoto (b. 1946), optician and amateur astronomer.

He owns the Schmidt camera with which this minor planet was discovered.

(7329) Bettadotto = 1985 GK
Discovered 1985 Apr. 14 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Elisabetta Dotto (b. 1965), Italian planetary scientist. Dotto

studied the rotational properties of a large number of minor planets by carrying out
accurate photometric observations. She assisted the Galileo mission fly-by of (243)
Ida by determining the spin vector and a reference shape using ground-based obser-
vations, and she contributed to the ISO mission by interpreting infrared observations.
Name suggested and citation prepared by M. A. Barucci and M. Fulchignoni.

(7330) Annelemâıtre = 1985 TD
Discovered 1985 Oct. 15 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Belgian mathematician Anne Lemâıtre (b. 1957) for her pio-

neering analytic studies of the dynamics of minor planets in mean-motion resonances.
She has also investigated the process of adiabatic capture into resonance, and has

computed accurate proper elements for objects with large orbital eccentricities and
inclinations. Name suggested and citation provided by A. Morbidelli.

(7331) Balindblad = 1985 TV
Discovered 1985 Oct. 15 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Bertil A. Lindblad (b. 1921) of the Lund Observatory, in

recognition of his lifetime work on meteor orbits; his long-term effort in establishing
a database for all meteor orbits, now generally used by all meteor workers; his stew-
ardship of IAU Commission 22, which he served as president in the early 1970s; and,
in particular, his contribution to starting the very successful “Asteroids, Comets, Me-
teors” series of conferences. Name suggested and citation written by I. P. Williams.

(7333) Bec-Borsenberger = 1987 SM4

Discovered 1987 Sept. 29 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Annick Bec-Borsenberger (b. 1940), astronomer at the Bu-
reau des Longitudes, Institut de Mécanique Céleste de l’Observatoire de Paris. Bec-
Borsenberger is well known for her analytical theory of the motion of the moon. She
is an expert in the dynamics of small bodies, particularly in the convergence of al-
gorithms used to determine perturbed orbits. She helped analyze Hipparcos data
on minor planets and satellites and has been involved in the ISO mission. Citation
provided by M. A. Barucci.

(7387) Malbil = 1982 BS1

Discovered 1982 Jan. 30 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Malcolm Bilson (b. 1935), Frederick J. Whiton Professor of
Music at Cornell University. Best known as a pianist, Bilson has recorded scintillating
performances of music by Mozart, Beethoven and others. His research interests
center on music of the late eigteenth and nineteenth centuries, performance practice,
problems of notation and execution, instruments and musical aesthetics. He has won
several awards. Bilson gave a recital at the “Asteroids, Comets, Meteors” meeting
at Cornell University in July 1999.

(7389) Michelcombes = 1982 UE
Discovered 1982 Oct. 17 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Michel André Combes (b. 1939), French planetary scientist

and president of the Paris Observatory from 1992 to 1998. Combes studied plane-
tary atmospheres using infrared observations carried out both from the ground and
from space. He has been particularly active in designing and building new-technology
instruments for spacecraft (for example, an infrared spectrometer for the Vega mis-
sion to comet 1P/Halley) and for the largest ground-based telescopes (such as the
adaptive optics device Come-on). Combes has played an important role in develop-
ing planetary science in France, particularly by encouraging his younger colleagues
to join international efforts in planetary space exploration. Name suggested and
citation prepared by M. Fulchignoni.

(7456) Doressoundiram = 1982 OD
Discovered 1982 July 17 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Alain Doressoundiram (b. 1968), French planetary scien-

tist. Doressoundiram has worked on the collisional evolution of the population of
minor planets, in particular the formation and evolution of binary systems during
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a family-forming collision. He has contributed to the spectroscopic characteriza-
tion of a number of minor planet families and helped plan the Rosetta and DS4-
Champollion space missions. Name suggested and citation prepared by M. A. Barucci
and M. Fulchignoni.

(7462) Grenoble = 1984 WM1

Discovered 1984 Nov. 20 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named for the French city, located in the foothills of the western Alps. Orig-
inally the center of the indigenous population of the Allobroges, Grenoble took its
name “Gratianopolis”, from the Roman Emperor Flavius Gratianus (375–383). It be-
came part of the French kingdom in the thirteenth century. Grenoble today is a very
important industrial and research center. Some of its scientific facilities and insti-
tutions are connected with the prestigious Joseph Fourier University: a synchrotron
accelerator, the astronomical observatory, the headquarters of the International Insti-
tute for Millimetric Radioastronomy, the glaciology laboratory and the new planetary
sciences laboratory. Name suggested and citation prepared by M. Fulchignoni.

(7475) Kaizuka = 1992 UX5

Discovered 1992 Oct. 28 by K. Endate and K. Watanabe at Kitami.
Named in memory of Sohei Kaizuka (1926–1998), one of the leading geomor-

phologists. His significant academic achievements covered various landforms, from
global to local scale. Many scientists have been inspired by his ideas and advice.

(7497) Guangcaishiye = 1995 YY21

Discovered 1995 Dec. 17 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.

Named for the Glory Project (Guangcai Shiye), an open poverty relief activity
in China. The project actively assists the poor with training, initiating enterprises,
developing resources and carrying out commerce. Its operation promotes traditional
Chinese virtues and advances the prospects of the poor.

(7512) Monicalazzarin = 1983 CA1

Discovered 1983 Feb. 15 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Monica Lazzarin (b. 1963), Italian planetary scientist at
Padova Observatory. Lazzarin is an expert in the spectroscopic observation of comets
and minor planets and has obtained interesting results on the relationship between
these objects. She has studied aqueous alteration in C-class minor planets and has
helped understand the compositions of the Centaurs. Lazzarin is involved in planning
the Rosetta mission. Name suggested and citation prepared by M. A. Barucci and
M. Fulchignoni.

(7553) Buie = 1981 FG
Discovered 1981 Mar. 30 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Marc W. Buie (b. 1958), an astronomer at Lowell Observa-

tory, who has made many important contributions to planetary astronomy. These
include the identification of water ice on Pluto’s satellite Charon, constraints on the
albedo and frost distribution on Pluto and Charon and improvements in our knowl-
edge of Charon’s orbit. Buie is also a codiscoverer of several transneptunian objects
and has developed a wide variety of astronomical software used at Lowell Observatory
and elsewhere. Citation provided by J. R. Spencer at the request of the discoverer.

(7554) Johnspencer = 1981 GQ
Discovered 1981 Apr. 5 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of John R. Spencer (b. 1957), an astronomer at Lowell Observa-

tory, for his pioneering interdisciplinary work in planetary science. Spencer’s research
includes detailed and insightful probing into the nature and character of the Galilean
satellites. In particular, he has led the field in using high-resolution, ground-based
imaging of Io to provide an excellent time history of volcanism, important for bridg-
ing the gaps between spacecraft encounters. In his studies, Spencer applies a keen
intuitive sense of the natural world and leaves us with a better appreciation and un-
derstanding of our solar system. Citation provided by M. W. Buie at the request of
the discoverer.

(7560) Spudis = 1986 AJ
Discovered 1986 Jan. 10 by C. S. Shoemaker and E. M. Shoemaker at

Palomar.
Named in honor of Paul D. Spudis, planetary geologist and expert on lunar

geology, from the multi-ring basis to the genesis of highland breccias and origin and
evolution of the lunar crust. He is a staff scientist with the Lunar and Planetary
Institute and has served as deputy leader of the science team for the Clementine
mission to the moon. Other important research by Spudis has been on the geology
and impact mechanics of craters on all the terrestrial planets.

(7561) Patrickmichel = 1986 TR2

Discovered 1986 Oct. 7 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Patrick Michel (b. 1970), French dynamicist, who was the
first to compute the locations and strengths of secular resonances in the inner solar
system. He has also investigated the various effects that bear on the evolution of
near-earth and Mars-crossing objects. Michel’s work on the evolution of (433) Eros
has shown that, although it is possible for this object to strike the earth in the distant
future, the probability of such an event remains low. Name suggested and citation
prepared by A. Cellino and P. Farinella.

(7631) Vokrouhlický = 1981 WH
Discovered 1981 Nov. 20 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of David Vokrouhlický (b. 1966), a Czech physicist at Charles

University, Prague, who has developed new physical models for the nongravitational
forces acting on small minor planets and meteoroids. In particular, Vokrouhlický has
studied the so-called Yarkovsky effect, which causes a slow orbital drift into main-
belt resonances and is an important mechanism for transporting meteorites to Earth.
Name proposed and citation written by P. Farinella.

(7638) Gladman = 1984 UX
Discovered 1984 Oct. 26 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Brett Gladman (b. 1966), a Canadian astronomer and dy-

namicist who has made important contributions to modeling the dynamical evolution
of near-earth objects and the transport of meteorites, including those from the moon
and Mars. Gladman has also carried out observational surveys of transneptunian ob-
jects and in 1997 was codiscoverer of the two irregular satellites of Uranus. Name
proposed and citation written by P. Farinella.
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(7640) Marzari = 1985 PX
Discovered 1985 Aug. 14 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Francesco Marzari (b. 1961), an Italian planetary scientist at

the University of Padova who has carried out extensive and innovative work on the
formation of planets, the dynamics of interplanetary dust, the collisional evolution of
main-belt and Trojan minor planets and, in particular, minor planet families. Name
proposed and citation written by P. Farinella.

(7681) Chenjingrun = 1996 YK2

Discovered 1996 Dec. 24 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.

Named in memory of Jingrun Chen (1933–1996), member of the Chinese
Academy of Sciences and superior research professor at the Mathematical Institute
of the Chinese Academy of Sciences. He obtained brilliant results in the field of mod-
ern analytical number theory, notably “Chen’s Theorem”, which is concerned with
the Goldbach conjecture.

(7728) Giblin = 1977 AW2

Discovered 1977 Jan. 12 by E. Bowell at Palomar.
Named in honor of Ian Giblin (b. 1969), a British physicist who has performed

a number of laboratory experiments to simulate hypervelocity impacts among minor
planets. Giblin has developed new data analysis tools to study their outcome and
to draw conclusions regarding the corresponding actual events. Name proposed and
citation written by P. Farinella.

(7737) Sirrah = 1981 VU
Discovered 1981 Nov. 5 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Alan William Harris (b. 1952), British astronomer, now at the

DLR Institute of Planetary Exploration, Berlin. Harris has made both ground-based
and space-based (ISO) radiometric observations of minor planets, concentrating es-
pecially on near-earth objects, and he has developed improved fitting techniques to
relate observed fluxes to diameters and albedos. The name chosen is “Harris” spelled
backwards, to distinguish from another Harris of the exact same name. Name sug-
gested and citation prepared by the other A. W. Harris.

(7740) Petit = 1983 RR2

Discovered 1983 Sept. 6 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of the French astronomer Jean-Marc Petit (b. 1961) for his
work on the dynamics of planetary rings. Petit has also investigated the collisional
evolution of the minor planet belt and the dynamical evolution of the (243) Ida-Dactyl
system. Name suggested and citation provided by A. Morbidelli.

(7747) MichaÃlowski = 1987 SO
Discovered 1987 Sept. 19 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Tadeusz MichaÃlowski (b. 1954), Polish astronomer at the

Astronomical Observatory of Adam Mickiewicz University in Posnan. MichaÃlowski
developed a formalism for computing the pole orientation, shape and sidereal rotation
period of a minor planet, incorporating both the magnitude and timing information
contained in lightcurve observations, in a simultaneous least-squares solution. This
method, or methods similar to it, are now widely used standard analysis tools, and

they have greatly improved the quality of such determinations. Name suggested by
H. Rickman, citation prepared by A. W. Harris.

(7780) Maren = 1993 NJ
Discovered 1993 July 15 by E. F. Helin and J. B. Child at Palomar.
Named in honor of Maren Elizabeth Child, contemporary paragon of compas-

sion, generosity and patience. Her unselfish devotion to family, friends and com-
munity is, fortunately, more frequently observed than is this minor planet that now
bears her name. Her support and understanding of the sometimes bizarre demands of
her partner’s minor planet observing schedules can only be interpreted as an equally
serious commitment to astronomy.

(7789) Kwiatkowski = 1994 XE6

Discovered 1994 Dec. 2 by E. Bowell at Palomar.
Named in honor of Tomasz Kwiatkowski, Polish astronomer at the Astronomical

Observatory of Adam Mickiewicz University in Poznań. Kwiatkowski specializes in
detailed photometric observations of minor planets and the computation of shape
and pole orientations from lightcurves. Name suggested by H. Rickman, citation
provided by A. W. Harris.

(7812) Billward = 1984 UT
Discovered 1984 Oct. 26 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of William R. Ward (b. 1943), an accomplished theoretician

who specializes in dynamics and celestial mechanics. Ward has made fundamental
contributions to a wide variety of topics in modern planetary science, including both
solar nebula and circumplanetary disk dynamics, the origin of the moon, planetesi-
mal formation, planetary ring dynamics, and martian obliquity variations and their
coupling to planetwide climatological change. Ward has spent most of his career
at the Jet Propulsion Laboratory and Southwest Research Institute, Boulder. Both
his talents and his good spirits are enjoyed by colleagues around the world. Name
suggested and citation written by S. A. Stern.

(7842) Ishitsuka = 1994 XQ
Discovered 1994 Dec. 1 by K. Endate and K. Watanabe at Kitami.
Named in honor of Mutsumi Ishitsuka (b. 1930), who has worked in Peru since

1957, making coronagraphic observations of the sun at high altitude. In 1979 he
built the Cosmos Observatory and in 1988 set up a new coronagraph there that was
destroyed by a group of guerrillas. He is currently trying to reconstruct the observa-
tory and to establish a Peruvian National Observatory for teaching astronomy. Name
proposed by the discoverers following a suggestion by T. Kuroda and Y. Yamada.

(7860) Zahnle = 1980 PF
Discovered 1980 Aug. 6 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Kevin J. Zahnle (b. 1955), senior research scientist at NASA

Ames Research Center, for many fundamental contributions to understanding the
physical nature and size-frequency distributions of minor planets and comets and
the implications of their impacts with planets. Zahnle’s research has elucidated
the physics of atmospheric entry and thus identified the Tunguska object as a stony
object, provided critical predictions of the phenomena observed in the 1994 cometary
impacts with Jupiter and quantified the expected environmental effects from earth
impacts of NEOs over a wide energy range, leading to a determination of the threshold
energy for global impact catastrophe. Name suggested and citation provided by
D. Morrison.
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(7866) Sicoli = 1982 TK
Discovered 1982 Oct. 13 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Piero Sicoli (b. 1954), leader of a group of amateur as-

tronomers who have, for some years, been observing minor planets and comets from
Sormano Observatory, near Como. As well as making a number of discoveries, Sicoli
has undertaken fine follow-up work of near-earth objects and has computed many
orbits.

(7868) Barker = 1984 UX2

Discovered 1984 Oct. 26 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Edwin S. Barker (b. 1940), a research scientist at the Mc-
Donald Observatory of the University of Texas at Austin. Barker is well known for
his work on physical observations of both major and minor planets. He served as
McDonald Observatory superintendent for several years in the 1980s, simultaneously
continuing his planetary studies and vastly improving seeing conditions at the obser-
vatory. He also conducted an extensive atmospheric-monitoring and data-reduction
program that resulted in the recommendation of locating the Hobby-Eberly Telescope
on Mt. Fowlkes. In the early 1990s he very successfully served as discipline scien-
tist at NASA headquarters, and in 1997–1998 was chair of the Division for Planetary
Sciences of the American Astronomical Society. Citation written by P. J. Shelus.

(7890) Yasuofukui = 1994 TC3

Discovered 1994 Oct. 2 by K. Endate and K. Watanabe at Kitami.
Named in honor of Yasuo Fukui (b. 1951), professor at Nagoya University and

a radio astronomer specializing in molecular clouds and the birth of stars. He estab-
lished and directs the operation of the “Nanten” millimeter-wavelength radio tele-
scope at the Las Campanas Observatory in Chile. He is a winner of the Vainu Bappu
Gold Medal and other prizes. Name proposed by the discoverers following a sugges-
tion by T. Sato and A. Fujii.

(7911) Carlpilcher = 1977 RZ8

Discovered 1977 Sept. 8 by E. Bowell at Palomar.
Named in honor of Carl B. Pilcher, who directs NASA’s Solar System Explo-

ration Program. While at M.I.T. and the University of Hawaii, Pilcher studied
Jupiter’s atmosphere and satellites, especially Io’s interaction with Jupiter’s magne-
tosphere, using ground-based telescopes. He has been a member of the imaging team
of the Galileo mission to Jupiter since 1977. Pilcher has also studied international
relations, sponsored by the MacArthur Foundation, at Princeton’s Woodrow Wilson
School, and with the skills he acquired worked at the Office of Space Science at NASA
headquarters. He undertook strategic planning and other responsibilities at NASA
prior to joining the planetary program during a time of unprecedented resurgence of
planetary spacecraft launches. Citation written by C. R. Chapman.

(7921) Huebner = 1982 RF
Discovered 1982 Sept. 15 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Walter F. Huebner (b. 1928), for his seminal contributions

to small bodies studies in general, and to cometary studies in particular. Over sev-
eral decades, Huebner has worked on opacities, equations of state and other physical
constants relevant to both planetary science and astrophysics. He has served dili-
gently on countless committees and at NASA headquarters, and he has written and
edited scientific books and reviews. Huebner has spent the majority of his career at
the Los Alamos National Laboratory, the Max Planck Institute in Germany, and the

Southwest Research Institute in San Antonio. Colleagues around the world appreci-
ate his technical talents, his warm personality and his mischievous sense of humor.
Citation written by S. A. Stern at the request of the discoverer.

(7923) Chyba = 1983 WJ
Discovered 1983 Nov. 28 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Christopher F. Chyba (b. 1959), who holds the Carl Sagan

Chair for the Study of Life in the Universe at the SETI Institute of Mountain View,
California. Chyba, who has also worked recently at the University of Arizona and on
the U.S. White House science staff, has done pioneering work in understanding the
role of impacts in forming the atmospheres of the earth and Mars and in transporting
organic chemicals to the inner solar system. He studied the physics of atmospheric
entry and applied the results to analysis of the Tunguska object and to determination
of the risk threshold for small minor planets colliding with the earth. Chyba currently
chairs NASA’s Solar System Exploration advisory committee. Citation written by
D. Morrison at the request of the discoverer.

(7925) Shelus = 1986 RX2

Discovered 1986 Sept. 6 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Peter J. Shelus (b. 1942), who has ably managed the Lu-
nar and Satellite Laser Ranging Projects at McDonald Observatory since 1982. An
astrometrist by training, Shelus has carried out long-term observations of the faint
jovian satellites. Currently, he is providing software management and observing ex-
pertise for time-critical follow-up astrometry of newly discovered NEOs. His program
leadership has been recognized by NASA in group achievement awards for satellite
and lunar laser ranging and for development of ephemerides. His 20 years of service
as treasurer of the Division of Dynamical Astronomy of the American Astronomical
Society is also recognized. Citation written by E. S. Barker.

(7928) Bijaoui = 1986 WM5

Discovered 1986 Nov. 27 at Caussols.
Named after Albert Bijaoui, astronomer at the Observatoire de la Côte d’Azur

and long-time supporter of the Schmidt telescope with which this object was dis-
covered. Bijaoui’s work has been essential in the introduction of modern image pro-
cessing techniques in French astronomy. His latest work dealt with multiresolution
analysis of astronomical data, and he designed the image processing routines involved
in various programs performed on the Schmidt telescope. A corresponding member
of the French Academy of Sciences, he teaches at the university. He is also active in
the popularization of astronomy, through numerous conferences and through his in-
volvement in local astronomy associations like ASSEM, which he served as president
for many years.

(7954) Kitao = 1993 SQ2

Discovered 1993 Sept. 19 by K. Endate and K. Watanabe at Kitami.
Named in honor of Koichi Kitao (b. 1953), Japanese amateur astronomer and

director of the folklore section of the Oriental Astronomical Association. He is a
winner of the I. Yamamoto Award (O.A.A.) and the S. Kaho Award (Japan Ama-
teur Astronomical Conference) for his extensive studies of dialectal atar names and
star-related folklore. Name proposed by the discoverers following a suggestion by
S. Kuwabara, T. Sato and A. Fujii.

(7965) Katsuhiko = 1996 BD1

Discovered 1996 Jan. 17 by K. Endate and K. Watanabe at Kitami.
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Named in honor of Katsuhiko Sato (b. 1945), professor at University of Tokyo
and director of the Research Center of the Early Universe since 1995. He is an active
leader in cosmology research and served as president of IAU Commission 47 during
1988–1991. He proposed an exponential expansion model of the early universe on the
basis of the unified theory of interactions. This was named the Inflation Model by
A. Guth, who proposed it independently. Name proposed by the discoverers following
a suggestion by Y. Yamada.

(7994) Bethellen = 1983 CQ2

Discovered 1983 Feb. 15 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Beth Ellen Clark (b. 1964) on the occasion of the 1999 “As-
teroids, Comets, Meteors meeting” at Cornell University. Clark served as the lead
organizer of that meeting with dedication and an admirable combination of firm or-
ganization and style. Her Ph.D. thesis was on the mixing model analysis of spectra
of minor planets to investigate space-weathering effects in relating these spectra to
laboratory spectra of meteorites. She has been an associate member of the NEAR
science team, and she has recently been appointed team leader for the near-infrared
spectrometer to be flown aboard the MUSES-C spacecraft. Citation provided by
A. W. Harris.

(7998) Gonczi = 1985 JK
Discovered 1985 May 15 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Robert Gonczi (b. 1945), a French dynamicist who has carried

out important research on the dynamics of minor planets, in particular by developing
new numerical techniques to explore the role of resonances and chaotic effects. Gonczi
has also studied the dynamical evolution of comets, the delivery of meteorites and the
interaction between resonances and Poynting-Robertson drag for orbiting particles.
Name suggested by C. Froeschlé and citation written by P. Farinella.

(7999) Nesvorný = 1986 RA3

Discovered 1986 Sept. 11 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of David Nesvorný (b. 1969), a Czech dynamicist, currently at
the Universidade de São Paulo, who has contributed to recent important discover-
ies on chaotic effects in the minor planet belt, their role in depleting resonant gaps,
shaping the current belt population, and supplying Mars-crossing objects. In partic-
ular, Nesvorný has studied both analytically and numerically the effects of hitherto
unstudied three-body resonances and slow, diffusion-like processes. Citation written
by P. Farinella at the request of the discoverer.

(8009) Béguin = 1989 BA1

Discovered 1989 Jan. 25 by C. Pollas at Caussols.
Named in honor of the family of the discoverer’s wife, Monick, on the occasion of

her 50th birthday. She teaches in infant school. The discoverer’s father-in-law, Pierre
Béguin, a retired agricultural engineer, keeps his interests alive by traveling around
the world, always curious for more knowledge. The word Béguin, or “flirtation” in
English, gives rise to the vigorous dance of the French West Indies, the beguine.

(8011) Saijokeiichi = 1989 WG7

Discovered 1989 Nov. 29 by K. Endate and K. Watanabe at Kitami.
Named in honor of Keiichi Saijo (b. 1949), senior curator of the astronomy sec-

tion of National Science Museum, Tokyo, known for observational research on eclips-
ing variables, long-period variables and for public education in astronomy. He has
been chair of the Variable Star Observers League in Japan since its founding and

secretary of the Association of Public Astronomical Observatories. He is also a dis-
tinguished fellow of Saji Observatory. Name proposed by the discoverers following a
suggestion by Y. Yamada.

(8019) Karachkina = 1990 TH12

Discovered 1990 Oct. 14 by L. D. Schmadel and F. Börngen at Tautenburg.
Named in honor of Lyudmila Georgievna Karachkina (b. 1948), staff astronomer

at the Institute of Theoretical Astronomy in St. Petersburg since 1978 and now at
the Crimean Astrophysical Observatory. Her main fields of work are in astrometry
and photometry of minor planets. Between 1978 and 1990 she discovered 99 minor
planets. Since 1990 she has concentrated on photometry and colorimetry of solar
system bodies. Name proposed by the first discoverer in gratitude for her kind
support and cooperation.

(8036) Maehara = 1992 UG4

Discovered 1992 Oct. 26 by K. Endate and K. Watanabe at Kitami.
Named in honor of Hideo Maehara (b. 1940), professor of the National Astro-

nomical Observatory of Japan and director of the Okayama Astrophysical Observa-
tory since 1993. He works at the observatories in Kiso and Okayama as a resident
astronomer to provide advanced observational facilities to researchers. His research
themes include wide-field surveys of late-type stars and ultraviolet-excess objects
using the Kiso Schmidt telescope. Name proposed by the discoverers following a
suggestion by Y. Yamada.

(8067) Helfenstein = 1980 RU
Discovered 1980 Sept. 7 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Paul Helfenstein (b. 1954) of Cornell University, expert in

solar-system photometry and developer of new techniques of extracting key photo-
metric data about surfaces of minor planets from spacecraft observations. Helfenstein
has been responsible for definitive analyses of Galileo’s photometric observations of
(951) Gaspra and (243) Ida and the NEAR data on (253) Mathilde and (433) Eros.
Name suggested by B. E. Clark and citation provided by J. Veverka.

(8071) Simonelli = 1981 GO
Discovered 1981 Apr. 5 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Damon P. Simonelli (b. 1959), planetary scientist at Cornell

University and an expert in the study of minor-planetlike bodies using spacecraft
photometry. Simonelli was developer of the standard photometric model of Phobos,
and a major contributor to the analysis of ground-based and Galileo observations of
(951) Gaspra and (243) Ida. Name suggested by B. E. Clark and citation provided
by J. Veverka.

(8086) Peterthomas = 1989 RB6

Discovered 1989 Sept. 1 by E. Bowell at Palomar.
Named in honor of Peter C. Thomas (b. 1946), planetary scientist at Cornell

University. Thomas has been a pioneer and leader in developing geodetic methods of
determining the precise shapes and spin characteristics of irregularly shaped minor
planets from spacecraft images and in geologic studies of minor planets and related
small bodies. Name suggested by B. E. Clark and A. W. Harris, citation provided
by J. Veverka.

(8087) Kazutaka = 1989 WA2

Discovered 1989 Nov. 29 by K. Endate and K. Watanabe at Kitami.
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Named in honor of Kazutaka Kato (b. 1949), director of the Hiroshima City
Planetarium. He was president of the Hiroshima Astronomical Society from 1975 to
1980 and was admired for his enthusiasm in presenting the universe to the general
public in easily understood terms. His support activities at the society ranged from
telescope design to discussions of astrophysical discoveries. Name proposed by the
discoverers following a suggestion by Y. Yamada.

(8097) Yamanishi = 1993 RE
Discovered 1993 Sept. 12 by K. Endate and K. Watanabe at Kitami.
Named in honor of Masahiro Yamanishi (b. 1960), senior researcher at Saji Ob-

servatory. He was director of the Matsuyama planetarium, Ehime Prefecture, from
1987 to 1993 and secretary of the Astronomical Society of Shikoku from 1985 to
1993. He is an active observer of minor planets and supernovae with the 1.03-m tele-
scope in Saji and an enthusiastic popularizer of astronomy. Name proposed by the
discoverers following a suggestion by Y. Yamada.

(8098) Miyamotoatsushi = 1993 SH2

Discovered 1993 Sept. 19 by K. Endate and K. Watanabe at Kitami.
Named in honor of Atsushi Miyamoto (b. 1961), senior researcher at Saji Ob-

servatory and a board member of the Tottori Society of Astronomy. In June 1997 he
initiated one of Saji Observatory’s first research projects, using its 1.03-m telescope
to make follow-up observations of the faint transneptunian objects. This resulted in
the first such observation in Japan, when 1997 CS29 was detected on 1997 Dec. 25.
Name proposed by the discoverers following a suggestion by Y. Yamada.

(8117) Yuanlongping = 1996 SD1

Discovered 1996 Sept. 18 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.

Named in honor of Longping Yuan (b. 1930), member of the Chinese Academy
of Engineering, head of the National Hybrid Rice Engineering and Technical Re-
search Center of China. As the founder of the Chinese hybrid rice research effort,
he contributes greatly to great production in China and worldwide. He has won
many international prizes and is honored as the “Father of Hybrid Rice” by foreign
colleagues.

(8146) Jimbell = 1983 WG
Discovered 1983 Nov. 28 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of James F. Bell III (b. 1965), planetary scientist at Cornell

University. Bell is noted for his interpretation of reflectance spectra of solar-system
objects. He has made important contributions to the identification of minerals on the
surface of Mars and has played a key role in NEAR’s investigation of (253) Mathilde
and (433) Eros.

(8156) Tsukada = 1988 TR
Discovered 1988 Oct. 13 by K. Endate and K. Watanabe at Kitami.
Named in honor of Shinsuke Tsukada (b. 1954), director of the Yonago City

Planetarium, Tottori Prefecture, and an executive member of the San-in Society of
Astronomy, the Tottori Society of Astronomy. Provider of varied and informative
planetarium programs for the general public on an on-going basis, he spends his
free evenings searching for comets. Name proposed by the discoverers following a
suggestion by Y. Yamada.

(8159) Fukuoka = 1990 BE1

Discovered 1990 Jan. 24 by K. Endate and K. Watanabe at Kitami.

Named in honor of Takashi Fukuoka (b. 1948), director of the planetarium at
Sanbe Shizenkan Open Field Museum, Shimane Prefecture, and president of the San-
in Society of Astronomy. A hardworking and painstaking planner of astronomy events
and workshops, he is particularly concerned with meeting the needs of those new to
astronomy in his local area. His main research is luminosity functions of globular
clusters. Name proposed by the discoverers following a suggestion by Y. Yamada.

(8167) Ishii = 1991 CM3

Discovered 1991 Feb. 14 by K. Endate and K. Watanabe at Kitami.
Named in honor of Takahiro Ishii (b. 1959), Japanese amateur astronomer and

active owner of the Kamogawa Observatory, Chiba Prefecture. He is a strong sup-
porter of neighborhood amateurs, and his contribution to popularizing and dissemi-
nating celestial photography techniques makes him welcome in gatherings nationwide.
Name proposed by the discoverers following a suggestion by Y. Yamada.

(8182) Akita = 1992 TX
Discovered 1992 Oct. 1 by M. Yanai and K. Watanabe at Kitami.
Named in honor of Isao Akita (b. 1948), president of the comet observers network

in Japan, “Hoshi no Hiroba”, since 1988. He is a well-known amateur astronomer
and keen observer and photographer of comets and galaxies. He is especially at
home assisting in the efforts of other comet enthusiasts, both within his group and
throughout the country. Name proposed by the discoverers following a suggestion by
Y. Yamada.

(8194) Satake = 1993 SB1

Discovered 1993 Sept. 16 by K. Endate and K. Watanabe at Kitami.
Named in honor of Masaaki Satake (b. 1956), a Japanese amateur astronomer

and secretary of the Kansai Astronomical Society since 1972. Active in organizing
local star parties for amateur astronomers and lay persons alike, he is a part-time
journalist rigorous in describing and recording astronomy-related events in his native
city of Kyoto. Name proposed by the discoverers following a suggestion by Y. Ya-
mada.

(8202) Gooley = 1994 CX2

Discovered 1994 Feb. 11 by K. Endate and K. Watanabe at Kitami.
Named in honor of Barry Gooley (b. 1956), president of the astronomy shop

Kokusai Kohki in Kyoto. An American amateur astronomer at home observing any-
where from California deserts to the summit of Mt. Fuji, he introduced amateur-level
astronomical CCD imaging to Japan and is active in promoting information exchange
between Japanese and overseas amateurs. Name proposed by the discoverers follow-
ing a suggestion by Y. Yamada.

(8204) Takabatake = 1994 GC1

Discovered 1994 Apr. 8 by K. Endate and K. Watanabe at Kitami.
Named in honor of Tohru Takabatake (b. 1957), a junior-high-school teacher

and secretary of the Okayama Astronomical Society. A gifted speaker, he delights in
explaining cosmic mysteries to his students, accompanying his talks with photographs
of celestial objects. His main interests are comets and solar eclipse observation. Name
proposed by the discoverers following a suggestion by Y. Yamada.

(8231) Tetsujiyamada = 1997 TX17

Discovered 1997 Oct. 6 by K. Endate and K. Watanabe at Kitami.
Named in honor of Tetsuji Yamada (b. 1952), a well-known amateur astronomer

in western Japan and the first secretary of the Fukuoka Astronomical Society (1977–
1981). He has a large astronomical following, complementing his strong interest in
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astronomy education. His major interests include observing planets and comets.
Name proposed by the discoverers following a suggestion by Y. Yamada.

(8250) Cornell = 1980 RP
Discovered 1980 Sept. 2 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named for Cornell University, on the occasion of its hosting the “Asteroids,

Comets, Meteors” conference in July 1999. Cornell was founded in Ithaca, New
York, in 1865 by Ezra Cornell. An acknowledged center for discovery, academic
leadership and service, it is, in a very real sense, a world treasure. The university
operates the Arecibo Observatory, the premier site for radar astronomy in the world,
and it continues to play a leading role in the exploration of minor planets and comets
by spacecraft. Name suggested and citation written by J. Veverka.

(8257) Andycheng = 1982 HO1

Discovered 1982 Apr. 28 by E. Bowell at the Anderson Mesa Station of the
Lowell Observatory.

Named in honor of Andrew F. Cheng (b. 1951), planetary scientist at the Ap-
plied Physics Laboratory of Johns Hopkins University. Cheng served as the project
scientist on the NEAR mission to (433) Eros and has made significant contributions
to a wide variety of solar-system topics, including the study of magnetospheres and
investigations of minor-planet surfaces and geodesy using LIDAR techniques. Name
proposed by the discoverer and B. E. Clark, and citation written by J. Veverka.

(8262) Carcich = 1985 RG
Discovered 1985 Sept. 14 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Brian T. Carcich (b. 1956), developer of innovative computer

software at Cornell University. Carcich has been responsible for developing key soft-
ware used to acquire remote sensing data on spacecraft missions to minor planets
and comets, including NEAR, Galileo and CONTOUR. Name suggested and citation
provided by J. Veverka.

(8274) Soejima = 1990 TJ1

Discovered 1990 Oct. 15 by K. Endate and K. Watanabe at Kitami.
Named in honor of Tsutomu Soejima (b. 1950), a Japanese amateur astronomer

and secretary of the Saga Astronomical Society since 1989. He is a board member
of the astronomical society’s observatory, the Tara Observatory and the Saga City
Observatory. His main interests are comet hunting and photography. Name proposed
by the discoverers following a suggestion by Y. Yamada.

(8286) Kouji = 1992 EK1

Discovered 1992 Mar. 8 by K. Endate and K. Watanabe at Kitami.
Named in honor of Kouji Yamamoto (b. 1956), a Japanese architect and active

amateur astronomer. He has also been secretary of the Astronomical Society of Oita
since 1993. His main interests revolve around high-resolution color photographs of
obscure NGC/IC, PK and MCG objects. Name proposed by the discoverers following
a suggestion by Y. Yamada.

(8294) Takayuki = 1992 UM3

Discovered 1992 Oct. 26 by K. Endate and K. Watanabe at Kitami.
Named in honor of Takayuki Kawabata (b. 1959), president of astronomy shop

Planet Town, Kumamoto, Kyushu Island. An active amateur astronomer and an avid
fan of CCD imaging and image processing techniques, he is well respected for both
his varied image library and his ability to find astronomical details usually unseen
by others. Name proposed by the discoverers following a suggestion by Y. Yamada.

(8295) Toshifukushima = 1992 UN4

Discovered 1992 Oct. 26 by K. Endate and K. Watanabe at Kitami.
Named in honor of Toshio Fukushima (b. 1954), a Japanese astronomer working

mainly on general relativity, positional astronomy and celestial mechanics. He is
current president of the IAU Commission 31 and served as chair of the local organizing
committee for the IAU General Assembly in Kyoto in 1997. He created the current
version of Japanese Ephemeris, published by the Japanese Hydrographic Department,
and contributed to the introduction of general relativity into the current IAU system
of time systems, reference frames and astronomical constants. He has been the
director of the public relations center of the National Astronomical Observatory of
Japan since 1998.

(8296) Miyama = 1993 AD
Discovered 1993 Jan. 13 by K. Endate and K. Watanabe at Kitami.
Named in honor of Shoken M. Miyama (b. 1951), Japanese astrophysicist work-

ing mainly on star and planet formation. He was the principal investigator on the
observation team that first detected the protoplanetary disk around a single star us-
ing the Nobeyama radio telescope. He was the first director of the public relations
center of the National Astronomical Observatory of Japan and since 1996 has been
the executive vice-director.

(8314) Tsuji = 1997 US8

Discovered 1997 Oct. 25 by K. Endate and K. Watanabe at Kitami.
Named in honor of Takashi Tsuji (b. 1937), Japanese astronomer working mainly

on stellar atmospheres and spectroscopy. His major interest extends from cool lumi-
nous stars such as red giants, supergiants and carbon stars to very low luminous ob-
jects, including brown dwarfs. He received the academy prize of the Japan Academy
in 1984 for “Theoretical studies of the outer layers of cool stars”. He served as the di-
rector of the Institute of Astronomy, Faculty of Science, University of Tokyo, during
1992–1996. He has been professor emeritus of the University of Tokyo since 1998.

(8315) Bajin = 1997 WA22

Discovered 1997 Nov. 25 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.

Named in honor of Jin Ba (b. 1904), president of the Chinese Writer’s Associa-
tion. He is one of the most influential Chinese writers since the May 4 New Culture
Movement, an eminent master of Chinese literature in the twentieth century and
an outstanding translator, editor and publisher. His works are widely disseminated
around the world.

(8323) Krimigis = 1979 UH
Discovered 1979 Oct. 17 by E. Bowell at the Anderson Mesa Station of the

Lowell Observatory.
Named in honor of Stamatios M. (Tom) Krimigis (b. 1938), head of the Space

Department of the Applied Physics Laboratory of Johns Hopkins University and a
specialist in solar, interplanetary and magnetospheric physics. Krimigis has been
principal investigator or coinvestigator on several space experiments, including the
Low Energy Charged Particle experiments on Voyagers 1 and 2 and the Active Mag-
netospheric Particle Tracer Explorers. He spearheaded the establishment of NASA’s
Discovery program, and his department is managing NEAR, the first Discovery mis-
sion.

(8811) Waltherschmadel = 1982 UX5

Discovered 1982 Oct. 20 by L. G. Karachkina at the Crimean Astrophysical
Observatory.
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Named in memory of Heinrich Erwin Walther Schmadel (1902–1944), journalist
and editor-in-chief of several German newspapers. He was killed in World War II in
Russia near Stalingrad. His story is only an example of the common tragedy between
Germans and Russians. There are thousands of people who never saw their fathers.
Among these is Walther’s son, astronomer Lutz D. Schmadel. This planet is a sign
of understanding, friendship and forgiveness for us all.

(8877) Rentaro = 1993 BK2

Discovered 1993 Jan. 19 by T. Seki at Geisei.
Named in memory of Rentaro Taki (1879–1903), gifted Japanese composer. Af-

ter he finished his schooling in Japan he went to Germany and trained at the Music
Academy in Leipzig. Not long afterward, however, he developed tuberculosis and
returned to Japan to die. His songs, which include “The Moon over the Ruins of
a Castle”, are among the best loved in Japan. Name proposed by the discoverer
following a suggestion by T. Funada and T. Sato.

(8892) Kakogawa = 1994 RC11

Discovered 1994 Sept. 11 by M. Sugano and T. Nomura at Minami-Oda.
Named for the city, in the southewestern part of Hyogo prefecture, where the

first discoverer was born and lives. This city has been nurtured with abundant water
from the Kako river and blessed with a mild climate. It has a population of about
270 000, and its main enterprises are iron and steel production, sock manufacturing
and rice growing.

(8957) Koujounotsuki = 1998 FM125

Discovered 1998 Mar. 22 by T. Seki at Geisei.
Named for a song composed in 1901 by Rentaro Taki (1879–1903). In English,

the song’s title is “The Moon over the Ruins of a Castle”. The reference is specifically
to Oka castle, symbol of Takeda City, in Oita Prefecture.

(9102) Foglar = 1996 XS18

Discovered 1996 Dec. 12 by M. Tichý and Z. Moravec at Kleť.
Named in memory of Jaroslav Foglar (1907–1999), Czech writer of adventure

and educational literature for young boys and prominent in scouting organizations.
His well-known books are Boys from the Beaver River, The Mystery of Conundrum
and, especially, Rapid Arrows (“Rychlé š́ıpy”).

(9427) Righini = 1996 CV7

Discovered 1996 Feb. 14 by M. Tombelli and U. Munari at Cima Ekar.
Named in memory of Guglielmo Righini (b. 1908), Italian solar physicist. In

1934 he went to Utrecht to work with Minnaert. In 1953 he became full professor
of astronomy at the University of Florence and director of the Arcetri Astrophysical
Observatory, from which he retired in 1980. As a solar physicist he followed many
total solar eclipses. With A. Deutsch he discovered the cold regions in the solar
corona. He was one of the most active supporters of the Joint Organization for Solar
Observations, and this resulted in a solar observatory built on the heights of Canary
Islands. He has been president of the Italian Astronomical Society, a member of
the scientific committee of the National Council of Researchers, president and vice-
president of solar commissions in the IAU.

(9460) McGlynn = 1998 HS30

Discovered 1998 Apr. 29 by JPL/GEODSS NEAT at Haleakala.
Named in honor of Thomas A. McGlynn (b. 1956), currently the chief archive

scientist for the High Energy Science Archive Research Center at the Goddard Space
Flight Center. He has played an instrumental role in developing archives and anal-
ysis systems for many satellites. His research efforts include studies of diffuse γ-ray

emission and emission from active galactic nuclei, as well as n-body calculations of
the effects of interacting systems. He has developed the SkyView virtual observatory
and the SkyMorph web site, which allows Internet users to access imagery and object
information from the NEAT project database and to search for moving or variable
objects therein.

(9580) Tarumi = 1989 TB11

Discovered 1989 Oct. 4 by T. Nomura and K. Kawanishi at Minami-Oda.
Named for the ward in Kobe City where the first discoverer was born and lives.

Tarumi is depicted in eighth-century Japanese poems, and it is also an obsolete word
for waterfall. The world’s longest suspension bridge, connecting Tarumi with the
Awaji Island, was completed in 1998.

(9797) Raes = 1996 HR21

Discovered 1996 Apr. 18 by E. W. Elst at the European Southern
Observatory.

Named in honor of the Flemish writer Hugo Raes (b. 1929), well known from
his novels and other writings. One of his most sublime novels is De verwoesting van
Hyperion (“The Destruction of Hyperion”), a 1978 science-fiction account of the rise
and fall of a super civilization.

(9854) Karlheinz = 1991 AC3

Discovered 1991 Jan. 15 by F. Börngen at Tautenburg.
Named for Karlheinz Müller (b. 1943), by profession an agricultural clerk. From

his youth on, he committed himself to astrophotography and brightness estimates
of variable stars. He has directed the Volkssternwarte Drebach since 1969 and over-
saw the completion of a Zeiss planetarium and a new main building. He has helped
popularize astronomy for people of all ages. Müller created the conditions for ob-
serving minor planets in Drebach. This minor planet was numbered with the help of
positions observed in Drebach in 1996 and 1998.

(9900) Llull = 1997 LL6

Discovered 1997 June 13 by M. Blasco at Mallorca.
Named in memory of Ramon Llull (1232–1316), writer, philosopher, mystic,

missionary and man of science, born in Mallorca. Among his more than 265 works and
treatises, his Tractatus novus de astronomia, written in Paris around 1297, adheres
to the ideas of Ptolomy.

(9969) Braille = 1992 KD
Discovered 1992 May 27 by E. F. Helin and K. J. Lawrence at Palomar.
Named in memory of Louis Braille (1809–1852), who invented the Braille lan-

guage so that those who could not see could obtain knowledge and explore through
the ‘written’ word. Likewise, this minor planet provides knowledge about our uni-
verse and its origins to the people of the earth who, through Deep Space 1, are also
able to explore and discover what previously they could not ‘see’. Name proposed
by the discoverers following a suggetion by Kerry Babcock through The Planetary
Society’s “Name That Asteroid” contest.

(10067) Bertuch = 1989 AL6

Discovered 1989 Jan. 11 by F. Börngen at Tautenburg.
Named for the German author, bookseller and successful liberal employer

Friedrich Justin Bertuch (1747–1822), who lived in the city of Weimar. He translated
the great Spanish romance Don Quixote into German. In 1786, together with the il-
lustrator G. M. Kraus, he founded the first German fashion magazine, Journal des
Luxus und der Moden. In 1798 he published Allgemeine Geographische Ephemeri-
den, the first German astronomical journal, and the so-called “Black” star atlas by
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Goldbach. Bertuch was the owner of the Weimar Geographical Institute, in which
von Zach was employed as a supervisor in the field of cartography. Name endorsed
by P. Brosche.

(10068) Dodoens = 1989 CT2

Discovered 1989 Feb. 4 by E. W. Elst at the European Southern Observatory.
Named in memory of the Flemish physician and botanist Rembertus Dodonaeus

(1516–1585). The Stirpium historiae pemptades (1583) is considered one of the fore-
most botanical works of the late sixteenth century. His famous Cruydbook (1554), on
herbs, was translated into French (1557), and it became a standard in England.

(10069) Fontenelle = 1989 CW2

Discovered 1989 Feb. 4 by E. W. Elst at the European Southern Observatory.
Named in memory of Bernard Le Bovier, sieur de Fontenelle (1657–1757), well-

known for his famous work Entretiens sur la pluralité des mondes (1686). Many of
the ideas of the Enlightenment appear in embryonic form in his works. In De l’origine
des fables (1724), he compared pagan religion with established religion.

(10079) Meunier = 1989 XD2

Discovered 1989 Dec. 2 by E. W. Elst at the European Southern Observatory.
Named in memory of the Belgian sculptor and painter Constant Meunier (1831–

1905), one of the principal social-realist artists of the late nineteenth century in
Europe. His works show a humanitarian interest in laborers, particularly in the
miners of the Borinage and the dockworkers of Antwerp.

(10088) Digne = 1990 SG8

Discovered 1990 Sept. 22 by E. W. Elst at the European Southern
Observatory.

Named for the town of Digne, in southern France, the capital of Alpes-de-
Haute-Provence. Situated on the scenic “Route de Napoléon”, it is well known for its
cultivation of lavender and fruits for preserving. The city has a majestic Romanesque
cathedral.

(10089) Turgot = 1990 SS9

Discovered 1990 Sept. 22 by E. W. Elst at the European Southern
Observatory.

Named in memory of Anne-Robert-Jacques Turgot (1727–1781), the famous
French economist whose efforts for financial reform were blocked by the privileged
classes. In his most famous work Réflections sur la formation et la distribution des
richesses (1766), he introduced new economic methods for the peasant region he
administered. During 1770–71 he successfully combated famine by maintaining free
commerce in grain.

(10093) Diesel = 1990 WX1

Discovered 1990 Nov. 18 by E. W. Elst at the European Southern
Observatory.

Named in memory of Rudolf Christian Karl Diesel (1858–1913), German thermal
engineer, who devoted much of his time to developing an internal combustion engine
that would approach the theoretical efficiency of the Carnot cycle. In 1892, this led
to the invention of the so-called “Diesel engine”. In 1913 he apparently fell from the
deck of a mail steamer en route to London and drowned.

(10101) Fourier = 1992 BM2

Discovered 1992 Jan. 30 by E. W. Elst at the European Southern
Observatory.

Named in memory of Jean-Baptiste-Joseph Fourier (1768–1830), French mathe-
matician who exerted a strong influence on mathematical physics through his Théorie

analytique de la chaleur (1822), wherein he showed that the conduction of heat in
solid bodies may be analyzed in terms of infinite mathematical series, the so-called
“Fourier series”. In 1798 he accompanied Napoleon to Egypt, where he was engaged,
until 1801, in extensive research on Egyptian antiquities.

(10111) Fresnel = 1992 OO1

Discovered 1992 July 25 by E. W. Elst at Caussols.
Named in memory of Augustin-Jean Fresnel (1788–1827), French physicist who

constructed the so-called “Fresnel lens”, following an original idea by Buffon (1748)
of dividing a lens surface into concentric rings. By studying the aberration of light,
he removed a number of objections to the wave theory.

(10119) Remarque = 1992 YC1

Discovered 1992 Dec. 18 by E. W. Elst at Caussols.
Named in memory of Eric Maria Remarque (1898–1970) German novelist, chiefly

known for his Im Westen nichts Neues (“All Quiet on the Western Front”, 1929).
At 18 he was drafted into the German army and wounded several times. His novel
records the daily horrors of war in laconic understatement, in shocking contrast to
patriotic rhetoric.

(10136) Gauguin = 1993 OM3

Discovered 1993 July 20 by E. W. Elst at the European Southern
Observatory.

Named in memory of Paul Gauguin (1848–1903), leading French painter of the
post-impressionist period, who abandoned imitative art for expressiveness through
color. A meeting with van Gogh at Paris (1886) and a journey to Martinique (1887)
were decisive experiences in his life. In Tahiti he discovered the brilliant coloring
and sensuous delights of a tropical landscape, enjoying in a primitive community the
“natural” life.

(10137) Thucydides = 1993 PV6

Discovered 1993 Aug. 15 by E. W. Elst at Caussols.
Named for Thucydides (c. 460–400 BC), the greatest of the ancient Greek histo-

rians, who wrote strictly contemporary history of events through which he lived. His
best known work, History of the Peloponnesian War, recounted the fifth-century-BC
struggle between Athens and Sparta. He was filled with a passion for truth, keeping
him free from vulgar partiality against the enemy: “I have written not for immediate
applause, but for posterity”.

(10139) Ronsard = 1993 ST4

Discovered 1993 Sept. 19 by E. W. Elst at Caussols.
Named in memory of Pierre de Ronsard (1524–1585), the most important mem-

ber of the group of poets known as “La Pléiade“. Much inspired by Greek and Roman
poetry, following Horatius’ example he composed the Odes (1550). He is most re-
membered for his Amours de Marie and the Sonnets pour Hélène. A reflection on
the brevity of youth and beauty, his Mignonne, allons voir si la rose has been set to
music half a dozen times since the sixteenth century.

(10140) Villon = 1993 SX4

Discovered 1993 Sept. 19 by E. W. Elst at Caussols.
Named in memory of François Villon (1431–1463), one of the greatest French

lyric poets, known for his ballads, chansons and rondeaux. Le grand Testament is
his master work. Herein he reviews his life, expressing his horror of sickness, old age,
death and a poignant regret for his wasted youth. Known for his criminal excesses,
he spent much time in prison, until he was condemned to be hanged (Ballade des
pendus). However, in 1463 his sentence was commuted to banishment from Paris.
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(10149) Cavagna = 1994 PA
Discovered 1994 Aug. 3 by M. Tombelli and A. Boattini at San Marcello

Pistoiese Observatory.
Named in honor of Marco Cavagna (b. 1958), Italian amateur astronomer. He

began observing comets, variable stars and occultations at an early age. In 1989 he
was one of the promoters of the follow-up program, with special interest in NEOs, at
Sormano Observatory. Cavagna introduced the discoverers to the Italian astrometric
community during its first meeting, held in Verona in 1991.

(10151) Rubens = 1994 PF22

Discovered 1994 Aug. 12 by E. W. Elst at the European Southern
Observatory.

Named in memory of Peter Paul Rubens (1577–1640), the greatest exponent of
sensuous Baroque painting. In 1600, after two years seniority as a master, he left
Antwerp for Italy to study the ancient and modern masters of painting. In 1609 he
settled permanently in Flanders and became a major religious painter (e.g. “Descent
from the Cross”, painted for the Antwerp cathedral). Because of his diplomatic
capacities Rubens often served as an ambassador. The peace treaty of 1630 between
England and Spain can be largely attributed to him personally.

(10168) Stony Ridge = 1995 CN
Discovered 1995 Feb. 4 by J. B. Child and J. E. Rogers at Stony Ridge

Observatory.
Named in honor and memory of the gifted and talented amateur astronomers

who founded Stony Ridge Observatory, near Mount Wilson, in 1957. They are An-
thony L. Bland, Norman L. Boltz, Charles Buzzetti, George A. Carroll, Roy R. Cook,
Alvin E. Cram, Roy K. Ensign, W. H. Griffith, Harold J. Ireland, J. George Moyen,
Norris A. Roberts, Easy Sloman, John Sousa, John Terlep and Dave Thomas. Start-
ing in 1964, the observatory was used by the Aeronautical Chart and Information
Center in St. Louis to map potential landing sites for the Apollo space program.

(10181) Davidacomba = 1996 FP3

Discovered 1996 Mar. 26 by P. G. Comba at Prescott.
Named in honor of the discoverer’s wife, Davida H. Comba (b. 1928). A psychia-

trist by profession and a nurturing mother and devoted wife, she constantly supported
and encouraged the discoverer’s passion for minor planet observations.

(10183) Ampère = 1996 GV20

Discovered 1996 Apr. 15 by E. W. Elst at the European Southern
Observatory.

Named in memory of André-Marie Ampère (1775–1836), French physicist who
founded the science of electromagnetism. In 1820 he formulated a law that mathe-
matically describes the phenomenon of deflection of a magnetic needle near a current-
carrying wire. A full account of his theories has been given in his Mémoire sur la
théorie mathématique des phénomènes électrodynamique (1827).

(10184) Galvani = 1996 HC19

Discovered 1996 Apr. 18 by E. W. Elst at the European Southern
Observatory.

Named in memory of Luigi Galvani (1737–1798), Italian physician and physicist
who conceived the electrical nature of nerve impulses. His discoveries led to the in-
vention of the voltaic pile. His findings have been published in De viribus electricitatis
in motu musculari commentarius (1791).

(10197) Senigalliesi = 1996 UO
Discovered 1996 Oct. 18 by V. Goretti at Pianoro.

Named in memory of the Italian amateur astronomer Paolo Senigalliesi (1936–
1986). He was an ardent observer who devoted most of his time and energy to the
observation of planets. In 1968, he was a founding member of the Italian Group
of Observers of Planets, and he participated in the activities of the Jupiter Divi-
sion Team with indefatigable professionalism. He played an important role in the
dissemination of astronomical information and was one of the founders of the Ama-
teur Astronomers Association of Marches. He also played an important role in the
construction of the Pietralacroce Observatory at Ancona.

(10200) Quadri = 1997 NZ2

Discovered 1997 July 7 by V. Goretti at Pianoro.
Named in honor of Ulisse Quadri (b. 1953) Italian teacher and amateur as-

tronomer, author of articles and texts on science and mathematics for children. His
interests in astronomy include astrometry and photometry of minor bodies, sundials
and software development. He is one of the founders of the Bassano Bresciano Obser-
vatory and planned and built the mechanical part of the automatic robotic telescope
there.

(10219) Penco = 1997 UJ5

Discovered 1997 Oct. 25 by L. Tesi and A. Boattini at San Marcello Pistoiese.
Named in honor of Italian physicist Umberto Penco. After teaching high school

for several years, he became a researcher in the department of physics at the Univer-
sity of Pisa. He has worked in astrophysics, most recently on mathematical models
of chemical evolution of galaxies, and he maintains an interest in science education
at secondary-school level, training teachers in astronomy and physics. Penco has
assisted the San Marcello Observatory as a scientific consultant since it was first es-
tablished, and he has given advice especially on the selection and improvement of
the optical instrumentation.

(10371) Gigli = 1995 DU3

Discovered 1995 Feb. 27 by L. Tesi and A. Boattini at San Marcello Pistoiese.
Named in honor of Paolo Gigli, who, with the first discoverer, founded the

Pain dei Termini Observatory. Early on, Gigli’s main interests concerned the study
of variable stars and the observation of the sun. Later he became a speaker on
astronomy at Pian dei Termini Observatory, where public lectures are held three
times a week.

(10375) Michiokuga = 1996 HM1

Discovered 1996 Apr. 21 by A. Nakamura at Kuma Kogen.
Named in memory of Michio Kuga (1927–1999), high school teacher and from

1971 to 1982 curator at the Yamaguchi Museum. A specialist on star scintillation,
he also supervised a number of lectures and exhibitions concerning astronomy at
the museum. His efforts made a significant contribution to the popularization of
astronomy in Yamaguchi Prefecture.

(10382) Hadamard = 1996 RJ3

Discovered 1996 Sept. 15 by P. G. Comba at Prescott.
Named in honor of the eminent French mathematician Jaques-Salomon

Hadamard (1865–1963). Hadamard made major contributions to the theory of func-
tions of a complex variable and the study of the partial differential equations of
mathematical physics. In 1896 he gave a proof of the prime number theorem that
defines the frequency of prime numbers among the integers.

(10390) Lenka = 1997 QD1

Discovered 1997 Aug. 27 by P. Pravec and M. Wolf at Ondřejov.
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Named in honor of Lenka Šarounová (b. 1973), an assiduous observer at the
Ondřejov Observatory. She has a broad range of interests, from astronomy and
meteorology to music. She loves gaining new experiences through traveling and
meeting people. Her photometric and astrometric observations of minor planets
became an integral part of the discoverers’ research project on NEOs.

(10392) Brace = 1997 RP7

Discovered 1997 Sept. 11 by R. Linderholm at Lime Creek.
Named in memory of DeWitt Bristol Brace (1858–1905), who founded the de-

partment of physics and astronomy at the University of Nebraska in 1888. His was
the first definitive study resulting in the broad dismissal of the “ether” theory. His
work was recognized and applauded by Rutherford, among many others. In 1901
Brace was elected vice-president of the American Association for the Advancement
of Science.

(10395) Jirkahorn = 1997 SZ1

Discovered 1997 Sept. 23 by M. Wolf and P. Pravec at Ondřejov.
Named in memory of Jǐŕı Horn (1941–1994), an astronomer at the Ondřejov

Observatory. He worked in stellar astrophysics, observational astronomy and data
reduction, making important contributions to all of them. He was a member of
the team that in the late 1960s made the first calculations of the evolution of close
binaries with mass loss. He played an important role in the commissioning phase of
the 2-m telescope at Ondřejov. He created the user-friendly software SPEFO for the
reduction of stellar spectra that is still in use by many astronomers. Name proposed
by the discoverers, following a suggestion by P. Koubský, who also prepared the
citation.

(10584) Ferrini = 1996 GJ2

Discovered 1996 Apr. 14 by L. Tesi and A. Boattini at San Marcello Pistoiese.
Named in honor of the Italian physicist Federico Ferrini, professor of astronom-

ical techniques at the University of Pisa. He has published more than 100 scientific
papers in major astronomical journals. These cover many subjects in modern theoret-
ical astrophysics, among them planetology, star formation, the interstellar medium,
galactic evolution and its cosmological effects. He is responsible for the Italian light
pollution commission and is coordinator of the Mediterranean Astronomical Network.

(10588) Adamcrandall = 1996 OE
Discovered 1996 July 18 by P. G. Comba at Prescott.
Named in honor of the discoverer’s stepson, Adam Crandall Rees (b. 1960).

(10598) Markrees = 1996 TT11

Discovered 1996 Oct. 13 by P. G. Comba at Prescott.
Named in honor of the discoverer’s stepson, Mark B. Rees (b. 1963).

(10601) Hiwatashi = 1996 UC
Discovered 1996 Oct. 16 by A. Nakamura at Kuma Kogen.
Named in honor of Kenji Hiwatashi (b. 1922), electrical engineer at NHK (Japan

Broadcasting Corporation) from 1947 to 1979, on the occasion of his Kiju celebra-
tion (77th birthday). A pioneer in the field of human visual information processing
research, Hiwatashi authored nine books and co-authored another 20, some of which
have been the fundamental textbooks used by researchers in this field. More recently,
he served as a professor at the Institute of Information Sciences and Electronics, Uni-
versity of Tsukuba (1979–1986), and as professor of electronics at Meisei University
(1986–1996).

(10607) Amandahatton = 1996 VQ6

Discovered 1996 Nov. 13 by P. G. Comba at Prescott.
Named in honor of the discoverer’s stepdaughter, Amanda H. Hatton (b. 1967).

(10609) Hirai = 1996 WC3

Discovered 1996 Nov. 28 by A. Nakamura at Kuma Kogen.
Named in honor of Yuzo Hirai (b. 1948), professor at the Institute of Informa-

tion Sciences and Electronics, University of Tsukuba. His research interests include
neural networks, modeling human visual information processing, associative memory
and hardware implementation of neural networks. He has supervised more than 80
undergraduate and graduate students, including the discoverer of this minor planet.

(10633) Akimasa = 1998 DP1

Discovered 1998 Feb. 20 by P. Pravec at Ondřejov.
Named in honor of Akimasa Nakamura (b. 1961), a prolific Japanese observer

of minor planets and comets. In the course of his observing program at the Kuma
Kogen Astronomical Observatory he has obtained thousands of precise positions of
minor bodies. His estimates of the magnitudes of minor planets are of particularly
high quality and serve as the standard in the analysis of “astrometric” magnitude
estimates. He is also Japanese coordinator for the International Comet Quarterly.
This name marks the occasion of Nakamura’s becoming a father in early 1999.

(10642) Charmaine = 1999 BF8

Discovered 1999 Jan. 19 by A. Boattini and L. Tesi at San Marcello Pistoiese.
Named in honor of Charmaine Wilkerson (b. 1962), wife of the first discoverer.

An American-born writer and broadcaster, she has produced numerous reports on
astronomical phenomena and missions.

EPHEMERIDES

C/1999 N2 (Lynn) Elements MPC 35208
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 07 21 10 58.15 −00 50.2 0.669 0.762 48.6 90.2 7.4
1999 07 26 11 31.45 +07 02.7 0.780 0.764 48.2 82.3 7.8
1999 07 31 11 54.84 +12 54.7 0.907 0.777 47.3 73.7 8.2
1999 08 05 12 11.61 +17 18.6 1.040 0.803 46.0 65.3 8.6
1999 08 10 12 24.05 +20 41.3 1.172 0.838 44.4 57.8 9.1
1999 08 15 12 33.69 +23 21.8 1.298 0.883 42.7 51.1 9.5
1999 08 20 12 41.50 +25 32.4 1.417 0.934 41.1 45.5 10.0
1999 08 25 12 48.13 +27 21.8 1.527 0.990 39.8 40.8 10.4
1999 08 30 12 54.03 +28 55.9 1.629 1.051 38.7 36.9 10.8
1999 09 04 12 59.49 +30 18.9 1.721 1.115 38.0 33.8 11.2
1999 09 09 13 04.70 +31 34.1 1.804 1.181 37.7 31.5 11.5
1999 09 14 13 09.80 +32 44.3 1.879 1.248 37.9 29.7 11.8
1999 09 19 13 14.87 +33 51.3 1.944 1.316 38.5 28.4 12.1
1999 09 24 13 19.96 +34 56.8 2.002 1.385 39.6 27.5 12.4
1999 09 29 13 25.12 +36 02.3 2.052 1.455 41.1 26.9 12.7
1999 10 04 13 30.38 +37 08.8 2.095 1.525 43.0 26.6 12.9
1999 10 09 13 35.77 +38 17.5 2.131 1.594 45.2 26.4 13.2
1999 10 14 13 41.30 +39 29.3 2.161 1.664 47.8 26.4 13.4
1999 10 19 13 46.98 +40 45.1 2.185 1.733 50.6 26.4 13.6
1999 10 24 13 52.81 +42 05.6 2.205 1.802 53.6 26.4 13.8
1999 10 29 13 58.81 +43 31.4 2.220 1.871 56.8 26.4 14.0
1999 11 03 14 04.99 +45 03.2 2.231 1.939 60.2 26.4 14.1
1999 11 08 14 11.37 +46 41.5 2.239 2.007 63.7 26.3 14.3
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1999 11 13 14 17.95 +48 26.8 2.245 2.074 67.3 26.1 14.4
1999 11 18 14 24.75 +50 19.4 2.250 2.141 70.9 25.9 14.6
1999 11 23 14 31.79 +52 19.4 2.254 2.208 74.6 25.5 14.7
1999 11 28 14 39.10 +54 26.8 2.259 2.274 78.3 25.1 14.8
1999 12 03 14 46.73 +56 41.5 2.264 2.340 81.9 24.7 15.0
1999 12 08 14 54.72 +59 03.2 2.272 2.405 85.5 24.1 15.1
1999 12 13 15 03.14 +61 31.2 2.283 2.469 88.9 23.5 15.2
1999 12 18 15 12.09 +64 04.6 2.298 2.533 92.1 22.8 15.3
1999 12 23 15 21.73 +66 42.4 2.318 2.597 95.1 22.2 15.5
1999 12 28 15 32.28 +69 23.3 2.343 2.660 97.8 21.5 15.6
2000 01 02 15 44.1 +72 05.8 2.374 2.723 100.0 20.8 15.7
2000 01 07 15 57.8 +74 48.4 2.411 2.785 101.9 20.2 15.9
2000 01 12 16 14.4 +77 29.1 2.455 2.847 103.3 19.6 16.0
2000 01 17 16 36.1 +80 05.7 2.506 2.909 104.3 19.1 16.1
2000 01 22 17 07.3 +82 34.9 2.563 2.970 104.7 18.7 16.3
2000 01 27 17 59.7 +84 50.6 2.628 3.031 104.6 18.3 16.4
2000 02 01 19 44 +86 34.9 2.699 3.091 104.1 18.0 16.6
2000 02 06 22 42 +87 01.0 2.777 3.151 103.1 17.7 16.7
2000 02 11 01 01 +85 54.7 2.861 3.210 101.7 17.5 16.8
2000 02 16 02 09.2 +84 12.7 2.950 3.269 100.0 17.3 17.0
2000 02 21 02 47.2 +82 24.3 3.043 3.328 98.0 17.1 17.1
2000 02 26 03 12.2 +80 37.8 3.142 3.386 95.7 16.9 17.3
2000 03 02 03 30.9 +78 56.1 3.244 3.444 93.2 16.7 17.4
2000 03 07 03 46.1 +77 20.0 3.349 3.502 90.6 16.5 17.6

P/1999 DN3 (Korlević-Jurić) Elements MPC 34734
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 07 21 12 31.58 −10 07.3 4.184 4.016 73.5 14.0 18.9
1999 07 31 12 38.57 −11 02.5 4.328 4.023 66.0 13.3 19.0
1999 08 10 12 46.38 −12 02.2 4.464 4.030 58.6 12.4 19.0
1999 08 20 12 54.90 −13 05.9 4.590 4.038 51.5 11.3 19.0
1999 08 30 13 04.04 −14 12.9 4.704 4.045 44.4 10.1 19.0
1999 09 09 13 13.72 −15 22.6 4.806 4.053 37.5 8.7 19.0
1999 09 19 13 23.87 −16 34.5 4.892 4.061 30.7 7.3 19.0

C/1999 F2 (Dalcanton) Elements MPC 34734
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 07 21 15 00.61 +13 07.4 5.126 5.382 99.2 10.7 15.9
1999 07 31 15 02.43 +12 58.8 5.301 5.420 91.3 10.8 16.0
1999 08 10 15 05.29 +12 44.8 5.476 5.457 83.7 10.6 16.1
1999 08 20 15 09.11 +12 27.0 5.648 5.496 76.3 10.3 16.2
1999 08 30 15 13.80 +12 07.2 5.814 5.535 69.1 9.8 16.3
1999 09 09 15 19.27 +11 46.6 5.972 5.575 62.3 9.2 16.3
1999 09 19 15 25.44 +11 26.6 6.120 5.616 55.8 8.5 16.4
1999 09 29 15 32.20 +11 08.3 6.255 5.657 49.6 7.8 16.5
1999 10 09 15 39.48 +10 52.7 6.376 5.699 44.0 7.0 16.6
1999 10 19 15 47.18 +10 40.9 6.481 5.742 39.1 6.3 16.6
1999 10 29 15 55.22 +10 33.6 6.570 5.785 35.1 5.7 16.7
1999 11 08 16 03.50 +10 31.6 6.641 5.829 32.4 5.2 16.8
1999 11 18 16 11.95 +10 35.7 6.695 5.873 31.3 5.0 16.8
1999 11 28 16 20.45 +10 46.4 6.731 5.918 32.0 5.1 16.9
1999 12 08 16 28.94 +11 04.3 6.750 5.963 34.4 5.4 16.9
1999 12 18 16 37.30 +11 29.9 6.751 6.009 38.2 5.8 16.9
1999 12 28 16 45.44 +12 03.3 6.737 6.055 43.0 6.4 17.0

C/1999 N4 (LINEAR) Elements MPC 35208
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 07 21 19 03.26 +00 57.2 5.012 5.944 154.4 4.2 17.2
1999 07 31 18 51.60 +00 38.4 5.037 5.917 147.4 5.3 17.2
1999 08 10 18 40.68 +00 13.6 5.098 5.891 138.1 6.6 17.2
1999 08 20 18 30.86 −00 15.7 5.190 5.866 127.9 7.8 17.3
1999 08 30 18 22.37 −00 47.8 5.308 5.841 117.4 8.8 17.3
1999 09 09 18 15.33 −01 21.2 5.445 5.818 106.9 9.5 17.3
1999 09 19 18 09.78 −01 54.4 5.594 5.794 96.5 9.9 17.4
1999 09 29 18 05.68 −02 26.3 5.749 5.772 86.4 10.0 17.4
1999 10 09 18 02.92 −02 55.9 5.902 5.751 76.4 9.7 17.5
1999 10 19 18 01.38 −03 22.4 6.049 5.730 66.8 9.2 17.5
1999 10 29 18 00.90 −03 45.3 6.184 5.710 57.4 8.4 17.5
1999 11 08 18 01.33 −04 04.2 6.302 5.691 48.3 7.5 17.5
1999 11 18 18 02.51 −04 18.6 6.399 5.673 39.7 6.4 17.6
1999 11 28 18 04.27 −04 28.3 6.472 5.656 31.6 5.3 17.6

2P/Encke Elements MPC 29882
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 10 00 00.19 +04 37.3 2.985 3.770 134.9 11.0 22.4
1999 08 20 23 53.08 +04 10.6 2.853 3.736 146.2 8.7 22.2
1999 08 30 23 44.23 +03 31.4 2.746 3.701 157.9 5.9 22.0
1999 09 09 23 34.04 +02 41.2 2.669 3.664 169.5 2.9 21.8
1999 09 19 23 23.11 +01 42.9 2.625 3.626 173.7 1.7 21.6
1999 09 29 23 12.21 +00 41.0 2.615 3.585 163.0 4.7 21.8
1999 10 09 23 02.08 −00 19.8 2.637 3.543 150.8 7.9 21.8 21.9
1999 10 19 22 53.40 −01 14.9 2.688 3.498 138.7 10.8 21.8 22.0
1999 10 29 22 46.63 −02 00.6 2.762 3.452 127.0 13.3 21.8 22.2
1999 11 08 22 42.03 −02 34.8 2.854 3.404 115.8 15.2 21.8 22.3
1999 11 18 22 39.67 −02 56.5 2.957 3.353 105.1 16.5 21.7 22.4
1999 11 28 22 39.46 −03 05.3 3.066 3.301 94.9 17.3 21.7 22.4
1999 12 08 22 41.24 −03 01.9 3.175 3.246 85.2 17.6 21.7 22.5
1999 12 18 22 44.81 −02 46.9 3.280 3.189 76.0 17.4 21.6 22.5
1999 12 28 22 49.95 −02 21.0 3.375 3.129 67.2 16.8 21.6 22.5
2000 01 07 22 56.47 −01 45.3 3.459 3.067 58.8 15.9 21.5 22.5
2000 01 17 23 04.19 −01 00.4 3.527 3.003 50.7 14.7 21.4 22.4
2000 01 27 23 12.95 −00 07.2 3.579 2.936 43.0 13.2 21.3 22.4
2000 02 06 23 22.64 +00 53.7 3.611 2.866 35.5 11.5 21.1 22.3

P/1997 T3 (Lagerkvist-Carsenty) Elements MPC 35205
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 10 07 06.06 +24 59.5 5.755 4.926 32.1 6.3 20.7
1999 08 20 07 15.63 +24 49.5 5.687 4.949 39.5 7.5 20.8
1999 08 30 07 24.62 +24 39.1 5.604 4.972 47.1 8.6 20.8
1999 09 09 07 32.93 +24 28.9 5.506 4.995 54.9 9.5 20.8
1999 09 19 07 40.46 +24 19.6 5.396 5.019 62.9 10.3 20.8
1999 09 29 07 47.10 +24 11.9 5.276 5.043 71.2 10.8 20.8
1999 10 09 07 52.72 +24 06.5 5.149 5.067 79.7 11.2 20.8
1999 10 19 07 57.21 +24 04.1 5.017 5.091 88.6 11.3 20.7
1999 10 29 08 00.46 +24 05.2 4.885 5.115 97.8 11.1 20.7
1999 11 08 08 02.36 +24 10.3 4.756 5.139 107.4 10.6 20.6
1999 11 18 08 02.85 +24 19.5 4.635 5.164 117.3 9.8 20.5
1999 11 28 08 01.90 +24 32.6 4.527 5.189 127.6 8.7 20.4
1999 12 08 07 59.57 +24 48.9 4.437 5.213 138.3 7.2 20.3
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1999 12 18 07 55.98 +25 07.5 4.369 5.238 149.2 5.5 20.2
1999 12 28 07 51.38 +25 26.9 4.327 5.263 160.3 3.6 20.1
2000 01 07 07 46.10 +25 45.8 4.315 5.289 171.0 1.7 20.0
2000 01 17 07 40.53 +26 02.6 4.334 5.314 174.2 1.1 20.0
2000 01 27 07 35.12 +26 16.2 4.385 5.339 164.3 2.9 20.1
2000 02 06 07 30.26 +26 26.1 4.465 5.365 153.3 4.7 20.3
2000 02 16 07 26.33 +26 31.9 4.574 5.390 142.4 6.4 20.4
2000 02 26 07 23.55 +26 33.8 4.705 5.416 131.8 7.8 20.6
2000 03 07 07 22.09 +26 32.1 4.857 5.441 121.5 8.9 20.7
2000 03 17 07 21.99 +26 27.2 5.023 5.467 111.6 9.7 20.8
2000 03 27 07 23.24 +26 19.6 5.199 5.493 102.0 10.2 20.9
2000 04 06 07 25.75 +26 09.5 5.380 5.519 92.7 10.4 21.0
2000 04 16 07 29.41 +25 57.1 5.563 5.545 83.8 10.4 21.1
2000 04 26 07 34.10 +25 42.6 5.744 5.571 75.1 10.1 21.2
2000 05 06 07 39.68 +25 25.9 5.918 5.596 66.7 9.5 21.2
2000 05 16 07 46.01 +25 07.3 6.084 5.622 58.5 8.8 21.3
2000 05 26 07 52.97 +24 46.6 6.238 5.648 50.6 8.0 21.3
2000 06 05 08 00.43 +24 24.1 6.378 5.675 42.7 7.0 21.3
2000 06 15 08 08.29 +23 59.7 6.502 5.701 35.1 5.9 21.3

P/1998 S1 (LINEAR-Mueller) Elements MPC 33650
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 10 07 09.84 +30 52.9 3.953 3.150 32.8 10.1 19.5
1999 08 20 07 25.59 +30 35.0 3.910 3.185 38.9 11.5 19.5
1999 08 30 07 40.49 +30 14.9 3.854 3.221 45.1 12.8 19.5
1999 09 09 07 54.46 +29 53.9 3.786 3.258 51.6 14.0 19.5
1999 09 19 08 07.37 +29 33.2 3.708 3.294 58.4 15.1 19.5
1999 09 29 08 19.12 +29 14.3 3.620 3.331 65.5 15.9 19.5
1999 10 09 08 29.58 +28 58.5 3.523 3.368 72.9 16.5 19.5
1999 10 19 08 38.58 +28 47.3 3.421 3.405 80.7 16.8 19.5
1999 10 29 08 45.96 +28 41.9 3.314 3.443 88.9 16.8 19.5
1999 11 08 08 51.54 +28 43.4 3.207 3.480 97.6 16.4 19.4
1999 11 18 08 55.12 +28 52.5 3.103 3.518 106.8 15.6 19.4
1999 11 28 08 56.56 +29 09.1 3.005 3.555 116.4 14.4 19.4
1999 12 08 08 55.75 +29 32.6 2.919 3.593 126.5 12.7 19.4
1999 12 18 08 52.67 +30 01.0 2.849 3.631 137.0 10.7 19.4
1999 12 28 08 47.50 +30 31.4 2.800 3.668 147.6 8.3 19.4
2000 01 07 08 40.60 +31 00.2 2.776 3.706 158.0 5.7 19.4
2000 01 17 08 32.55 +31 23.3 2.781 3.743 166.2 3.6 19.5
2000 01 27 08 24.10 +31 37.8 2.815 3.781 166.8 3.4 19.5
2000 02 06 08 16.04 +31 41.9 2.881 3.818 159.1 5.3 19.6
2000 02 16 08 09.08 +31 35.4 2.975 3.856 149.1 7.6 19.7
2000 02 26 08 03.76 +31 19.3 3.094 3.893 138.7 9.7 19.9
2000 03 07 08 00.37 +30 55.3 3.235 3.930 128.5 11.4 20.0

C/1999 H1 (Lee) Elements MPC 34734
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 10 07 15.39 +40 15.9 1.524 0.924 36.1 40.3 7.6
1999 08 15 07 06.47 +42 14.8 1.453 0.988 42.7 44.1 7.8
1999 08 20 06 55.97 +44 23.0 1.375 1.054 49.6 47.0 7.9
1999 08 25 06 43.05 +46 43.2 1.291 1.123 56.8 48.9 8.1
1999 08 30 06 26.44 +49 17.4 1.205 1.194 64.5 49.8 8.2
1999 09 04 06 04.22 +52 04.8 1.118 1.265 72.8 49.6 8.3
1999 09 09 05 33.45 +54 58.2 1.034 1.337 81.8 48.2 8.3

1999 09 14 04 50.26 +57 36.3 0.958 1.409 91.7 45.5 8.4
1999 09 19 03 51.61 +59 13.6 0.894 1.481 102.4 41.5 8.5
1999 09 24 02 40.64 +58 43.7 0.849 1.554 113.7 36.2 8.6
1999 09 29 01 30.09 +55 21.1 0.829 1.625 124.9 30.4 8.7
1999 10 04 00 32.50 +49 30.1 0.838 1.697 134.6 24.8 8.9
1999 10 09 23 50.83 +42 25.6 0.877 1.768 140.8 20.9 9.2
1999 10 14 23 22.01 +35 19.3 0.945 1.838 142.4 19.3 9.5
1999 10 19 23 02.22 +28 54.2 1.036 1.909 139.8 19.7 9.9
1999 10 24 22 48.57 +23 26.0 1.147 1.978 134.8 20.9 10.3
1999 10 29 22 39.15 +18 54.4 1.272 2.047 128.9 22.2 10.6
1999 11 03 22 32.73 +15 12.6 1.408 2.116 122.7 23.2 11.0
1999 11 08 22 28.48 +12 12.1 1.552 2.183 116.6 23.9 11.3
1999 11 13 22 25.86 +09 45.4 1.702 2.251 110.7 24.3 11.7
1999 11 18 22 24.48 +07 45.8 1.856 2.318 105.0 24.3 12.0
1999 11 23 22 24.05 +06 08.3 2.012 2.384 99.5 24.1 12.3
1999 11 28 22 24.38 +04 48.5 2.170 2.450 94.3 23.7 12.6
1999 12 03 22 25.31 +03 43.2 2.328 2.515 89.1 23.1 12.8
1999 12 08 22 26.74 +02 50.0 2.486 2.580 84.2 22.3 13.1
1999 12 13 22 28.56 +02 06.8 2.643 2.644 79.3 21.5 13.3
1999 12 18 22 30.72 +01 31.9 2.798 2.708 74.6 20.5 13.6
1999 12 23 22 33.14 +01 04.1 2.950 2.771 69.9 19.5 13.8
1999 12 28 22 35.78 +00 42.2 3.100 2.834 65.3 18.4 14.0
2000 01 02 22 38.60 +00 25.5 3.245 2.896 60.8 17.2 14.2
2000 01 07 22 41.58 +00 13.1 3.387 2.958 56.4 16.1 14.4
2000 01 12 22 44.67 +00 04.4 3.525 3.020 52.0 14.9 14.5
2000 01 17 22 47.85 −00 01.0 3.657 3.081 47.6 13.6 14.7
2000 01 22 22 51.11 −00 03.7 3.785 3.141 43.3 12.4 14.9
2000 01 27 22 54.41 −00 04.0 3.906 3.201 39.0 11.2 15.0
2000 02 01 22 57.74 −00 02.3 4.023 3.261 34.7 9.9 15.2
2000 02 06 23 01.10 +00 01.2 4.133 3.321 30.5 8.7 15.3

P/1991 V1 (Shoemaker-Levy 6) Elements MPC 27081
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 10 07 17.82 +31 22.2 2.483 1.702 31.4 18.1 18.4
1999 08 20 07 44.57 +31 22.0 2.515 1.788 35.4 19.1 18.8
1999 08 30 08 09.37 +31 10.4 2.538 1.875 39.7 20.1 19.1
1999 09 09 08 32.22 +30 51.8 2.550 1.962 44.4 21.1 19.4
1999 09 19 08 53.13 +30 30.1 2.552 2.049 49.6 21.9 19.7
1999 09 29 09 12.11 +30 09.0 2.543 2.136 55.2 22.6 20.0
1999 10 09 09 29.18 +29 51.8 2.524 2.222 61.2 23.2 20.2
1999 10 19 09 44.27 +29 41.7 2.493 2.307 67.7 23.5 20.4
1999 10 29 09 57.32 +29 41.2 2.454 2.392 74.7 23.6 20.6
1999 11 08 10 08.22 +29 53.0 2.407 2.475 82.2 23.4 20.8
1999 11 18 10 16.77 +30 19.1 2.355 2.558 90.3 22.7 21.0
1999 11 28 10 22.75 +31 00.7 2.300 2.639 98.9 21.7 21.1
1999 12 08 10 25.92 +31 58.1 2.248 2.719 108.0 20.2 21.3
1999 12 18 10 26.00 +33 09.7 2.203 2.798 117.6 18.2 21.4
1999 12 28 10 22.85 +34 31.6 2.169 2.876 127.5 15.7 21.6
2000 01 07 10 16.47 +35 57.5 2.152 2.953 137.5 13.0 21.7
2000 01 17 10 07.17 +37 19.0 2.158 3.028 146.6 10.3 21.9
2000 01 27 09 55.69 +38 27.0 2.190 3.103 153.6 8.1 22.1
2000 02 06 09 43.12 +39 14.2 2.250 3.176 155.9 7.3 22.3
2000 02 16 09 30.72 +39 36.4 2.339 3.248 152.5 8.1 22.5
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77P/Longmore Elements MPC 34423
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 20 03 03.09 +28 35.6 4.660 4.855 95.1 12.0 22.5
1999 08 30 03 03.77 +29 20.6 4.502 4.848 104.1 11.7 22.4
1999 09 09 03 02.92 +30 01.5 4.350 4.841 113.5 11.0 22.3
1999 09 19 03 00.44 +30 37.0 4.210 4.834 123.2 10.0 22.2
1999 09 29 02 56.34 +31 05.7 4.086 4.826 133.1 8.7 22.1
1999 10 09 02 50.73 +31 26.1 3.982 4.818 143.1 7.2 21.9
1999 10 19 02 43.85 +31 36.8 3.902 4.809 152.7 5.5 21.8
1999 10 29 02 36.12 +31 37.1 3.851 4.800 160.8 3.9 21.7
1999 11 08 02 28.03 +31 27.3 3.830 4.791 164.1 3.3 21.6
1999 11 18 02 20.16 +31 08.6 3.840 4.781 159.9 4.1 21.7
1999 11 28 02 13.05 +30 43.7 3.880 4.770 151.4 5.7 21.8
1999 12 08 02 07.13 +30 15.6 3.949 4.759 141.5 7.4 21.9
1999 12 18 02 02.74 +29 47.6 4.041 4.748 131.2 9.0 22.0
1999 12 28 02 00.03 +29 22.6 4.154 4.736 121.0 10.2 22.1
2000 01 07 01 59.04 +29 02.8 4.281 4.724 111.1 11.2 22.2
2000 01 17 01 59.74 +28 49.8 4.418 4.711 101.4 11.8 22.3
2000 01 27 02 02.00 +28 44.3 4.560 4.698 92.0 12.1 22.4
2000 02 06 02 05.70 +28 46.5 4.702 4.685 83.0 12.1 22.4
2000 02 16 02 10.69 +28 56.2 4.841 4.671 74.3 11.7 22.5
2000 02 26 02 16.81 +29 12.7 4.972 4.657 65.9 11.2 22.5
2000 03 07 02 23.92 +29 35.5 5.093 4.642 57.8 10.4 22.5
2000 03 17 02 31.91 +30 03.7 5.202 4.626 50.1 9.5 22.5
2000 03 27 02 40.64 +30 36.4 5.295 4.611 42.6 8.4 22.5
2000 04 06 02 50.01 +31 13.0 5.372 4.595 35.5 7.3 22.5

139P/Väisälä-Oterma Elements MPC 33190
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 20 07 31.46 +20 31.7 4.466 3.686 35.2 9.1 18.4 20.2
1999 08 30 07 43.53 +19 59.4 4.392 3.703 42.0 10.5 18.4 20.2
1999 09 09 07 54.92 +19 25.3 4.304 3.721 48.9 11.8 18.4 20.2
1999 09 19 08 05.51 +18 50.0 4.204 3.738 56.1 12.9 18.3 20.2
1999 09 29 08 15.18 +18 14.7 4.094 3.756 63.5 13.8 18.3 20.2
1999 10 09 08 23.82 +17 40.2 3.975 3.774 71.2 14.5 18.3 20.2
1999 10 19 08 31.27 +17 07.8 3.849 3.792 79.3 15.0 18.2 20.2
1999 10 29 08 37.40 +16 38.7 3.719 3.811 87.7 15.1 18.2 20.1
1999 11 08 08 42.06 +16 13.9 3.589 3.830 96.5 14.9 18.1 20.0
1999 11 18 08 45.10 +15 54.6 3.461 3.849 105.8 14.3 18.0 19.9
1999 11 28 08 46.39 +15 41.8 3.339 3.868 115.5 13.3 18.0 19.8
1999 12 08 08 45.88 +15 36.1 3.229 3.887 125.7 11.9 17.9 19.7
1999 12 18 08 43.56 +15 37.7 3.135 3.907 136.4 10.0 17.9 19.6
1999 12 28 08 39.59 +15 46.3 3.061 3.927 147.5 7.7 17.9 19.4
2000 01 07 08 34.24 +16 00.8 3.013 3.947 159.0 5.1 17.9 19.3
2000 01 17 08 27.94 +16 19.6 2.993 3.967 170.5 2.4 17.9 19.1
2000 01 27 08 21.28 +16 40.4 3.004 3.987 176.2 0.9 17.9 19.0
2000 02 06 08 14.82 +17 01.4 3.045 4.007 165.3 3.6 17.9 19.3
2000 02 16 08 09.17 +17 20.6 3.116 4.027 153.9 6.2 18.0 19.5
2000 02 26 08 04.76 +17 36.7 3.214 4.048 142.8 8.5 18.1 19.7
2000 03 07 08 01.92 +17 48.9 3.335 4.068 132.1 10.4 18.2 19.8
2000 03 17 08 00.78 +17 56.5 3.475 4.089 121.9 11.9 18.3 20.0
2000 03 27 08 01.36 +17 59.4 3.628 4.109 112.1 13.0 18.4 20.1
2000 04 06 08 03.59 +17 57.5 3.792 4.130 102.8 13.7 18.6 20.3

2000 04 16 08 07.32 +17 50.8 3.961 4.150 93.8 14.0 18.7 20.4
2000 04 26 08 12.37 +17 39.3 4.131 4.171 85.3 13.9 18.8 20.5
2000 05 06 08 18.58 +17 23.1 4.300 4.192 77.1 13.6 18.9 20.6
2000 05 16 08 25.76 +17 02.2 4.464 4.213 69.2 13.0 19.0 20.6
2000 05 26 08 33.75 +16 36.8 4.621 4.233 61.6 12.1 19.1 20.7
2000 06 05 08 42.40 +16 07.1 4.769 4.254 54.1 11.1 19.2 20.7
2000 06 15 08 51.57 +15 33.1 4.905 4.275 46.8 10.0 19.3 20.8
2000 06 25 09 01.13 +14 55.2 5.028 4.296 39.7 8.7 19.3 20.8
2000 07 05 09 11.00 +14 13.6 5.137 4.316 32.7 7.3 19.4 20.8

4P/Faye Elements MPC 27081
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 20 07 42.24 +14 54.9 2.734 1.955 32.3 16.1 14.6 20.0
1999 08 30 08 04.14 +13 37.9 2.726 2.006 36.4 17.4 14.7 20.1
1999 09 09 08 24.68 +12 14.5 2.712 2.059 40.9 18.7 14.9 20.2
1999 09 19 08 43.81 +10 46.8 2.690 2.113 45.6 19.9 15.0 20.3
1999 09 29 09 01.51 +09 16.7 2.660 2.169 50.7 20.9 15.2 20.3
1999 10 09 09 17.74 +07 46.1 2.622 2.227 56.2 21.9 15.3 20.4
1999 10 19 09 32.42 +06 16.9 2.575 2.285 62.1 22.7 15.4 20.4
1999 10 29 09 45.47 +04 50.9 2.520 2.344 68.4 23.2 15.6 20.5
1999 11 08 09 56.80 +03 30.1 2.458 2.404 75.2 23.5 15.7 20.5
1999 11 18 10 06.23 +02 16.4 2.389 2.464 82.5 23.4 15.8 20.5
1999 11 28 10 13.61 +01 11.9 2.317 2.525 90.4 23.0 15.9 20.4
1999 12 08 10 18.75 +00 19.0 2.243 2.585 98.9 22.1 15.9 20.4
1999 12 18 10 21.47 −00 20.1 2.171 2.646 108.0 20.7 16.0 20.3
1999 12 28 10 21.66 −00 42.9 2.104 2.707 117.8 18.7 16.1 20.2
2000 01 07 10 19.29 −00 47.5 2.048 2.767 128.3 16.2 16.2 20.1
2000 01 17 10 14.55 −00 32.7 2.008 2.827 139.2 13.1 16.3 20.0
2000 01 27 10 07.84 +00 00.8 1.989 2.887 150.5 9.7 16.4 19.9
2000 02 06 09 59.83 +00 50.7 1.995 2.947 161.4 6.1 16.5 19.8
2000 02 16 09 51.37 +01 52.5 2.030 3.006 169.2 3.5 16.7 19.8
2000 02 26 09 43.36 +03 00.0 2.094 3.064 166.1 4.5 16.9 19.9
2000 03 07 09 36.57 +04 07.5 2.188 3.122 156.4 7.3 17.1 20.2
2000 03 17 09 31.54 +05 09.6 2.308 3.180 145.7 10.1 17.4 20.5
2000 03 27 09 28.57 +06 02.8 2.451 3.237 135.3 12.5 17.6 20.7
2000 04 06 09 27.69 +06 45.2 2.614 3.294 125.2 14.4 17.9 21.0
2000 04 16 09 28.81 +07 16.0 2.791 3.350 115.7 15.7 18.1 21.2
2000 04 26 09 31.72 +07 35.4 2.978 3.405 106.6 16.5 18.4 21.4
2000 05 06 09 36.18 +07 43.8 3.173 3.460 98.0 16.8 18.6 21.6
2000 05 16 09 41.96 +07 42.2 3.371 3.514 89.7 16.7 18.8 21.8
2000 05 26 09 48.82 +07 31.5 3.568 3.568 81.8 16.3 19.0 21.9
2000 06 05 09 56.55 +07 12.6 3.764 3.621 74.2 15.6 19.3 22.0
2000 06 15 10 04.99 +06 46.5 3.953 3.673 66.7 14.7 19.5 22.1
2000 06 25 10 13.97 +06 14.0 4.136 3.725 59.5 13.6 19.6 22.2
2000 07 05 10 23.38 +05 35.9 4.309 3.776 52.4 12.3 19.8 22.3
2000 07 15 10 33.11 +04 52.9 4.470 3.826 45.4 10.9 20.0 22.3
2000 07 25 10 43.05 +04 06.0 4.619 3.876 38.5 9.4 20.1 22.4
2000 08 04 10 53.15 +03 15.6 4.753 3.925 31.6 7.8 20.3 22.4

P/1997 V1 (Larsen) Elements MPC 31205
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 20 07 43.45 +12 48.9 5.534 4.708 32.1 6.6 19.4
1999 08 30 07 52.09 +12 10.7 5.472 4.734 39.3 7.8 19.4
1999 09 09 08 00.14 +11 30.7 5.394 4.761 46.8 8.9 19.4
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1999 09 19 08 07.47 +10 49.3 5.301 4.787 54.5 9.8 19.4
1999 09 29 08 14.00 +10 07.3 5.195 4.814 62.4 10.6 19.4
1999 10 09 08 19.62 +09 25.4 5.079 4.840 70.6 11.2 19.4
1999 10 19 08 24.20 +08 44.5 4.955 4.866 79.1 11.6 19.3
1999 10 29 08 27.65 +08 05.4 4.826 4.892 87.9 11.7 19.3
1999 11 08 08 29.87 +07 29.3 4.696 4.918 97.1 11.5 19.3
1999 11 18 08 30.75 +06 57.1 4.570 4.943 106.6 11.1 19.2
1999 11 28 08 30.28 +06 30.0 4.451 4.969 116.4 10.2 19.2
1999 12 08 08 28.44 +06 08.9 4.345 4.994 126.5 9.1 19.2
1999 12 18 08 25.31 +05 54.7 4.257 5.020 136.8 7.7 19.2
1999 12 28 08 21.07 +05 47.9 4.191 5.045 147.1 6.1 19.1
2000 01 07 08 15.97 +05 48.6 4.151 5.070 156.8 4.4 19.1
2000 01 17 08 10.36 +05 56.4 4.140 5.095 164.4 3.0 19.2
2000 01 27 08 04.64 +06 10.5 4.160 5.119 165.5 2.8 19.2
2000 02 06 07 59.22 +06 29.5 4.211 5.144 159.0 3.9 19.2
2000 02 16 07 54.47 +06 51.8 4.291 5.168 149.7 5.5 19.3
2000 02 26 07 50.68 +07 15.7 4.398 5.192 139.6 7.1 19.4
2000 03 07 07 48.07 +07 39.8 4.528 5.216 129.5 8.4 19.5
2000 03 17 07 46.76 +08 02.5 4.677 5.240 119.6 9.5 19.5
2000 03 27 07 46.75 +08 22.7 4.839 5.264 109.9 10.3 19.6
2000 04 06 07 48.02 +08 39.6 5.011 5.287 100.6 10.7 19.7
2000 04 16 07 50.47 +08 52.7 5.187 5.310 91.6 10.9 19.8
2000 04 26 07 54.01 +09 01.3 5.365 5.334 82.8 10.8 19.9

C/1998 P1 (Williams) Elements MPC 34420
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 20 08 23.64 +41 36.2 4.937 4.151 35.1 8.1 17.1
1999 08 30 08 29.19 +42 10.2 4.941 4.252 42.5 9.2 17.3
1999 09 09 08 33.97 +42 52.4 4.924 4.352 50.5 10.3 17.3
1999 09 19 08 37.75 +43 43.7 4.888 4.452 58.8 11.1 17.4
1999 09 29 08 40.33 +44 44.9 4.838 4.551 67.6 11.7 17.5
1999 10 09 08 41.44 +45 56.4 4.777 4.649 76.6 12.1 17.6
1999 10 19 08 40.75 +47 18.1 4.711 4.747 86.0 12.1 17.6
1999 10 29 08 37.92 +48 49.1 4.644 4.843 95.6 11.8 17.7
1999 11 08 08 32.57 +50 27.3 4.583 4.940 105.4 11.2 17.7
1999 11 18 08 24.33 +52 09.1 4.535 5.035 115.2 10.2 17.8
1999 11 28 08 12.97 +53 49.2 4.505 5.130 124.6 9.1 17.9
1999 12 08 07 58.42 +55 21.0 4.500 5.224 133.2 7.9 17.9
1999 12 18 07 41.05 +56 37.3 4.525 5.318 140.2 6.8 18.0
1999 12 28 07 21.68 +57 32.1 4.582 5.411 144.3 6.1 18.1
2000 01 07 07 01.56 +58 01.7 4.674 5.504 144.4 6.0 18.3
2000 01 17 06 42.14 +58 05.9 4.800 5.596 140.7 6.4 18.4
2000 01 27 06 24.70 +57 48.4 4.957 5.687 134.1 7.1 18.5
2000 02 06 06 10.07 +57 14.3 5.142 5.778 126.1 7.9 18.7
2000 02 16 05 58.62 +56 30.0 5.349 5.868 117.3 8.6 18.8
2000 02 26 05 50.33 +55 40.7 5.574 5.958 108.2 9.1 19.0

24P/Schaumasse Elements MPC 31663
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 30 23 58.33 −16 00.1 4.156 5.105 157.9 4.3 22.5
1999 09 09 23 52.35 −16 47.6 4.083 5.060 164.4 3.1 22.4
1999 09 19 23 45.81 −17 31.0 4.040 5.014 164.2 3.1 22.3
1999 09 29 23 39.14 −18 07.4 4.028 4.968 157.4 4.4 22.4
1999 10 09 23 32.73 −18 34.5 4.045 4.921 147.9 6.2 22.5

124P/Mrkos Elements MPC 34422
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 30 00 29.11 +03 25.2 4.056 4.943 148.2 6.2 21.7 22.5
1999 09 09 00 22.73 +03 10.0 3.988 4.944 159.4 4.1 21.7 22.3
1999 09 19 00 15.65 +02 50.5 3.949 4.944 170.9 1.9 21.7 22.2
1999 09 29 00 08.27 +02 28.6 3.942 4.943 177.1 0.6 21.7 22.1
1999 10 09 00 01.01 +02 06.5 3.968 4.942 165.7 2.9 21.7 22.3
1999 10 19 23 54.29 +01 46.5 4.024 4.940 154.1 5.0 21.7 22.4

P/1998 Y2 (Li) Elements MPC 34421
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 30 08 36.87 +26 57.0 4.044 3.237 32.4 9.6 17.6
1999 09 09 08 51.81 +26 49.5 4.008 3.283 38.8 11.1 17.7
1999 09 19 09 06.01 +26 43.2 3.959 3.331 45.4 12.4 17.7
1999 09 29 09 19.39 +26 39.7 3.899 3.379 52.2 13.5 17.7
1999 10 09 09 31.87 +26 40.6 3.828 3.427 59.3 14.5 17.8
1999 10 19 09 43.34 +26 47.5 3.748 3.476 66.6 15.3 17.8
1999 10 29 09 53.66 +27 02.2 3.661 3.525 74.3 15.7 17.8
1999 11 08 10 02.72 +27 26.2 3.569 3.574 82.3 15.9 17.8
1999 11 18 10 10.33 +28 00.8 3.474 3.624 90.7 15.8 17.8
1999 11 28 10 16.34 +28 47.0 3.381 3.674 99.4 15.4 17.8
1999 12 08 10 20.57 +29 44.9 3.292 3.724 108.5 14.5 17.8
1999 12 18 10 22.85 +30 53.9 3.213 3.774 117.8 13.3 17.8
1999 12 28 10 23.07 +32 11.9 3.148 3.824 127.3 11.8 17.8
2000 01 07 10 21.19 +33 35.6 3.101 3.875 136.6 10.0 17.8
2000 01 17 10 17.34 +35 00.1 3.076 3.925 145.3 8.2 17.9
2000 01 27 10 11.80 +36 19.9 3.077 3.976 152.3 6.6 17.9
2000 02 06 10 05.04 +37 29.3 3.107 4.027 155.8 5.8 18.0
2000 02 16 09 57.73 +38 23.7 3.165 4.077 154.2 6.0 18.1
2000 02 26 09 50.57 +39 00.4 3.251 4.128 148.5 7.2 18.2
2000 03 07 09 44.22 +39 18.7 3.363 4.178 140.7 8.7 18.3
2000 03 17 09 39.21 +39 19.7 3.498 4.229 132.0 10.1 18.5
2000 03 27 09 35.89 +39 05.7 3.652 4.279 123.1 11.3 18.6
2000 04 06 09 34.37 +38 39.4 3.820 4.329 114.3 12.2 18.8
2000 04 16 09 34.67 +38 03.6 4.000 4.379 105.7 12.7 18.9
2000 04 26 09 36.64 +37 20.4 4.187 4.429 97.3 13.0 19.1
2000 05 06 09 40.11 +36 31.9 4.377 4.479 89.2 13.0 19.2
2000 05 16 09 44.89 +35 39.4 4.568 4.529 81.4 12.8 19.4
2000 05 26 09 50.78 +34 44.2 4.755 4.578 73.9 12.3 19.5
2000 06 05 09 57.57 +33 46.9 4.937 4.628 66.5 11.6 19.6
2000 06 15 10 05.11 +32 48.5 5.111 4.677 59.4 10.8 19.7
2000 06 25 10 13.24 +31 49.3 5.275 4.726 52.5 9.8 19.9
2000 07 05 10 21.84 +30 50.0 5.426 4.774 45.9 8.8 20.0

P/1998 QP54 Elements MPC 33650
Date TT α2000 δ2000 ∆ r ε φ m1 m2

1999 08 30 08 38.33 +29 25.8 4.071 3.276 33.4 9.8 21.3
1999 09 09 08 51.59 +28 37.0 4.043 3.330 39.7 11.1 21.3
1999 09 19 09 03.87 +27 50.4 3.999 3.384 46.3 12.4 21.4
1999 09 29 09 15.08 +27 07.0 3.942 3.437 53.2 13.5 21.4
1999 10 09 09 25.16 +26 27.9 3.872 3.491 60.5 14.4 21.5
1999 10 19 09 33.99 +25 54.5 3.791 3.544 68.2 15.1 21.5
1999 10 29 09 41.44 +25 27.6 3.701 3.596 76.2 15.6 21.5
1999 11 08 09 47.39 +25 08.4 3.604 3.648 84.7 15.7 21.5
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1999 11 18 09 51.67 +24 57.7 3.504 3.699 93.6 15.5 21.4
1999 11 28 09 54.11 +24 56.0 3.404 3.751 102.9 14.9 21.4
1999 12 08 09 54.60 +25 03.2 3.310 3.801 112.8 13.8 21.3
1999 12 18 09 53.02 +25 18.5 3.225 3.851 123.1 12.4 21.2
1999 12 28 09 49.38 +25 40.3 3.155 3.901 133.8 10.5 21.1
2000 01 07 09 43.81 +26 05.8 3.106 3.950 144.7 8.3 21.0
2000 01 17 09 36.63 +26 31.8 3.082 3.999 155.6 5.8 20.9
2000 01 27 09 28.33 +26 54.5 3.087 4.047 165.2 3.6 20.8
2000 02 06 09 19.55 +27 10.6 3.123 4.095 168.7 2.7 20.8
2000 02 16 09 10.99 +27 17.9 3.191 4.142 162.0 4.2 21.0
2000 02 26 09 03.29 +27 15.5 3.289 4.189 151.9 6.4 21.2
2000 03 07 08 56.96 +27 03.7 3.414 4.235 141.3 8.4 21.4
2000 03 17 08 52.32 +26 43.6 3.563 4.280 130.8 10.1 21.6
2000 03 27 08 49.50 +26 16.6 3.731 4.325 120.6 11.4 21.7
2000 04 06 08 48.48 +25 44.1 3.912 4.370 110.9 12.4 21.9
2000 04 16 08 49.16 +25 07.2 4.104 4.414 101.5 12.9 22.0
2000 04 26 08 51.36 +24 27.0 4.300 4.458 92.5 13.0 22.2
2000 05 06 08 54.89 +23 44.0 4.497 4.501 83.8 12.9 22.3
2000 05 16 08 59.54 +22 58.6 4.692 4.543 75.4 12.4 22.4
2000 05 26 09 05.13 +22 11.2 4.880 4.585 67.3 11.8 22.5
2000 06 05 09 11.49 +21 21.9 5.061 4.627 59.4 10.9 22.5
2000 06 15 09 18.47 +20 31.1 5.230 4.668 51.6 9.8 22.6
2000 06 25 09 25.93 +19 38.7 5.385 4.708 44.1 8.6 22.6
2000 07 05 09 33.75 +18 45.1 5.526 4.748 36.6 7.3 22.6

OPPOSITION DATA

Planet Opposition α2000 δ2000 V α̇ δ̇ φMIN MPC
1998 FN62 1999 06 28.0 18 26.05 −36 34.6 18.1 −0.99 0.0 4.2/27.6 32066
1996 VJ8 1999 06 28.1 18 26.33 −29 41.4 18.4 −1.07 − 0.2 2.3/27.9 32055
1992 EB2 1999 06 28.1 18 26.39 −15 27.8 18.6 −0.80 − 1.5 2.7/28.6 32048
1998 KJ 1999 06 28.1 18 26.49 −29 06.3 16.7 −0.94 − 4.1 2.1/27.7 35078
3249 T-1 1999 06 28.1 18 26.53 −31 06.9 17.4 −1.11 − 0.3 3.1/27.9 32343
1992 YU2 1999 06 28.2 18 26.69 −18 50.1 18.8 −0.97 + 0.1 1.5/28.4 31787
(8522) 1999 06 28.2 18 26.78 −26 26.7 15.8 −1.07 0.0 1.6/28.1 31501

4529 P-L 1999 06 28.2 18 27.00 −30 29.4 18.5 −0.90 − 0.4 2.5/28.0 22694
1998 DG10 1999 06 28.3 18 27.06 −15 09.0 17.3 −1.05 − 0.4 3.5/28.6 35435
1996 TR 1999 06 28.3 18 27.32 −11 22.3 18.3 −1.00 − 1.0 5.0/28.8 35429
1981 DP 1999 06 28.3 18 27.36 −13 10.3 17.9 −1.02 + 2.8 4.8/28.4 35276
1996 QH 1999 06 28.3 18 27.46 −29 58.1 18.1 −1.21 + 0.6 2.7/28.2 32054
1981 EZ24 1999 06 28.4 18 27.45 −01 21.0 18.1 −0.85 − 1.3 9.1/29.7 35415
1991 AJ3 1999 06 28.4 18 27.49 −28 15.8 16.7 −0.93 + 3.7 1.7/28.5 35062
1989 OM 1999 06 28.4 18 27.70 −52 13.7 16.5 −1.22 − 4.9 12.7/24.3 31582
(8734) 1999 06 28.5 18 27.83 −23 34.9 17.4 −0.91 − 1.7 0.1/28.5 31695

(11048) 1999 06 28.5 18 27.90 −06 08.4 17.4 −0.83 − 1.8 5.5/29.4 35224
1989 AR 1999 06 28.5 18 28.08 −23 16.0 18.3 −0.97 − 2.4 0.0/28.6 31950
1998 FY43 1999 06 28.5 18 28.15 −39 03.5 19.9 −1.16 − 0.3 5.2/28.0 32258
1997 YF3 1999 06 28.5 18 28.26 −21 21.2 17.1 −1.04 − 0.3 0.8/28.7 31796
1995 TC 1999 06 28.6 18 28.34 −24 07.0 17.7 −0.91 − 0.4 0.3/28.6 32053
1996 XS5 1999 06 28.6 18 28.40 −23 06.7 18.1 −0.84 − 1.9 0.0/28.6 32311
1998 BZ18 1999 06 28.7 18 28.92 −24 36.9 18.9 −1.03 + 0.2 0.5/28.7 31798
1995 UJ31 1999 06 28.7 18 29.05 −25 38.3 17.4 −0.89 − 0.7 0.7/28.7 31970
1998 FD49 1999 06 28.8 18 29.37 −43 31.1 18.7 −1.23 − 0.1 7.0/28.0 32065

1996 YP3 1999 06 28.9 18 29.56 −37 15.7 17.2 −1.15 − 6.4 5.7/27.3 31794
1993 FG5 1999 06 28.9 18 29.65 −25 42.2 18.0 −0.91 − 1.3 0.8/28.8 32049
(8338) 1999 06 28.9 18 29.80 −24 41.4 14.7 −1.04 − 7.6 0.8/28.8 31351

(11015) 1999 06 28.9 18 29.80 −10 26.1 15.9 −0.87 − 0.5 6.1/29.4 35215
1992 EP4 1999 06 29.0 18 29.94 −22 50.6 16.6 −1.12 − 2.5 0.2/29.0 35422
5125 T-2 1999 06 29.0 18 30.01 −28 48.4 16.4 −0.93 + 4.0 2.3/29.1 31826
1992 DQ7 1999 06 29.0 18 30.04 −25 37.5 17.3 −0.88 − 1.5 0.8/28.9 32304
4094 T-2 1999 06 29.0 18 30.24 −21 34.2 19.2 −0.86 − 1.0 0.5/29.2 29130
1994 AX10 1999 06 29.1 18 30.53 −28 57.5 19.7 −1.14 − 0.7 2.3/28.9 28074
(10311) 1999 06 29.1 18 30.69 −26 14.3 17.5 −0.93 − 1.3 1.1/29.0 34139
1998 DV13 1999 06 29.1 18 30.74 +04 43.8 18.5 −0.76 − 1.4 9.2/01.1 35317
1991 VY12 1999 06 29.2 18 30.85 −19 12.1 17.2 −0.94 + 0.5 1.5/29.3 32304
1997 AU2 1999 06 29.2 18 31.09 −21 28.8 18.8 −0.85 − 3.8 0.5/29.4 31982
1989 KF 1999 06 29.2 18 31.13 −29 38.2 15.9 −1.00 − 7.0 2.4/28.5 35059
1993 FX2 1999 06 29.3 18 31.15 −21 39.9 17.6 −0.90 − 1.7 0.6/29.4 32306
(8381) 1999 06 29.3 18 31.15 −13 11.3 17.8 −0.98 + 0.6 3.9/29.6 31361

1990 VZ6 1999 06 29.3 18 31.17 −34 21.0 18.4 −0.90 − 1.0 3.0/28.7 32302
1996 RC 1999 06 29.3 18 31.35 −18 12.7 18.6 −1.05 − 1.5 2.2/29.6 28596
1997 YK2 1999 06 29.3 18 31.63 −26 27.8 16.8 −1.12 + 2.3 1.7/29.4 35433
1993 WB 1999 06 29.4 18 31.56 −25 39.1 18.5 −1.10 − 0.5 0.9/29.3 32307
1997 AX6 1999 06 29.4 18 31.64 −08 48.2 18.3 −0.78 − 3.0 4.4/30.6 32312
1987 SN12 1999 06 29.4 18 31.74 −21 05.0 16.2 −0.95 − 1.3 1.0/29.6 35417
1994 CD9 1999 06 29.4 18 31.88 −59 33.1 17.8 −1.85 − 1.0 12.5/26.5 32051
(8394) 1999 06 29.4 18 31.93 −20 42.8 17.5 −1.10 − 1.7 1.0/29.6 31364

1401 T-2 1999 06 29.4 18 31.93 −25 30.4 17.5 −0.97 + 0.5 1.2/29.4 24237
1998 FR 1999 06 29.4 18 32.02 −20 57.5 20.0 −0.90 − 1.7 0.8/29.6 32684
(8445) 1999 06 29.5 18 32.00 −26 30.1 17.3 −0.91 − 1.3 1.1/29.3 31483

1998 DU11 1999 06 29.5 18 32.10 −23 48.1 16.3 −0.86 − 1.6 0.2/29.5 35076
(11093) 1999 06 29.5 18 32.36 +16 36.8 17.8 −0.88 − 0.2 12.8/03.1 35235
1998 FO74 1999 06 29.6 18 32.46 −09 40.1 18.3 −0.87 − 2.5 5.1/30.6 35326
1998 AD3 1999 06 29.6 18 32.56 −26 38.0 17.4 −1.07 − 0.1 1.5/29.5 31287
1979 MC3 1999 06 29.6 18 32.81 −19 28.0 18.4 −0.95 − 1.1 1.7/29.9 30778
1993 FF35 1999 06 29.6 18 32.82 −21 11.9 17.8 −0.87 − 1.2 0.6/29.8 32306
4096 T-2 1999 06 29.7 18 32.96 −08 31.6 18.3 −0.80 − 1.3 5.0/30.5 32093
(8493) 1999 06 29.8 18 33.26 −20 35.4 17.6 −1.01 0.0 0.9/29.9 31494
(8368) 1999 06 29.8 18 33.36 −21 53.6 16.9 −1.07 − 1.4 0.5/29.9 31358

1981 EL8 1999 06 29.8 18 33.54 −42 50.4 21.0 −1.03 + 0.6 5.3/29.1 26916
1998 FV42 1999 06 29.8 18 33.60 −22 04.0 17.3 −0.91 − 0.4 0.4/29.9 35077
1981 EG17 1999 06 29.9 18 33.70 +06 06.0 19.6 −0.73 − 1.0 7.8/02.0 32210
1998 FG114 1999 06 29.9 18 33.76 −32 26.2 18.6 −0.94 + 0.7 2.9/29.6 32003
(8594) 1999 06 29.9 18 33.77 −25 49.0 18.3 −1.05 − 1.8 0.9/29.8 31518
(8758) 1999 06 29.9 18 33.88 −17 06.3 18.5 −0.79 − 1.4 1.8/30.3 31700

1981 ES37 1999 06 29.9 18 33.91 −18 08.5 20.1 −1.07 + 0.3 2.3/30.1 26922
2275 T-2 1999 06 30.0 18 34.26 −19 12.2 18.5 −0.82 − 0.9 1.1/30.3 32092
1990 QU7 1999 06 30.0 18 34.40 −20 36.9 18.3 −0.86 − 1.0 0.8/30.2 32301
1994 PG39 1999 06 30.0 18 34.45 −22 21.3 17.3 −0.85 − 0.6 0.3/30.1 32308
3089 T-2 1999 06 30.1 18 34.44 −22 48.9 18.0 −0.86 − 1.5 0.1/30.1 32344
1996 VW7 1999 06 30.1 18 34.63 −13 00.9 18.5 −0.91 − 0.7 3.2/30.6 34517
1995 WW2 1999 06 30.1 18 34.63 −12 49.5 17.4 −0.83 + 0.6 3.3/30.5 35427
1989 SN3 1999 06 30.1 18 34.70 −15 14.5 17.5 −0.83 − 1.0 2.8/30.6 32045
(9511) 1999 06 30.1 18 34.76 −31 23.1 17.2 −1.00 − 3.2 2.7/29.5 32656
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1992 GF2 1999 06 30.1 18 34.87 −26 54.7 16.8 −1.12 − 1.8 1.8/30.0 35064
(9126) 1999 06 30.1 18 34.93 −20 20.6 18.5 −0.98 − 0.9 1.0/30.3 32203
(8607) 1999 06 30.2 18 35.08 −16 11.3 17.3 −1.05 + 0.8 2.9/30.4 31665

1996 XW5 1999 06 30.2 18 35.14 −28 30.6 17.1 −0.93 + 1.9 1.8/30.2 35071
1996 XQ4 1999 06 30.2 18 35.23 −33 48.6 18.4 −1.13 − 0.2 4.9/29.8 32246
(8963) 1999 06 30.2 18 35.25 −22 39.1 17.0 −0.84 − 0.7 0.2/30.3 35413
(8514) 1999 06 30.2 18 35.29 −28 08.6 16.1 −1.04 + 0.6 2.3/30.1 31499

1998 FK58 1999 06 30.2 18 35.34 −36 46.0 17.9 −1.00 − 0.6 4.5/29.6 35324
(11096) 1999 06 30.3 18 35.52 +01 20.8 17.3 −0.78 − 1.4 8.2/01.6 35236
(8562) 1999 06 30.3 18 35.60 −38 45.6 17.0 −1.05 − 2.4 5.7/29.1 31510

1998 HN19 1999 06 30.3 18 35.69 −08 32.1 17.7 −0.94 + 1.0 6.0/30.7 32264
1997 YR 1999 06 30.3 18 35.76 −20 11.6 17.5 −1.06 − 2.7 1.2/30.6 31283
1996 RC1 1999 06 30.4 18 35.95 −19 56.3 17.4 −1.02 − 2.3 1.7/30.7 35428
1997 AK4 1999 06 30.5 18 36.19 −23 16.1 17.8 −0.85 − 0.3 0.0/30.5 32312
1991 TQ6 1999 06 30.5 18 36.38 −23 54.5 17.5 −0.96 + 0.5 0.3/30.5 35063
1995 UH4 1999 06 30.5 18 36.39 −28 45.9 18.3 −0.90 + 0.9 1.7/30.4 29319
1996 SJ6 1999 06 30.5 18 36.41 −36 11.5 17.8 −1.22 − 2.0 5.7/29.6 31973
1995 UZ3 1999 06 30.5 18 36.47 −53 05.2 17.8 −1.25 − 3.0 9.4/27.6 32053
1995 TF1 1999 06 30.5 18 36.57 −07 06.6 16.6 −0.91 + 6.5 7.6/29.9 35427
1995 SM54 1999 06 30.6 18 36.65 −22 49.2 17.0 −0.91 − 2.0 0.1/30.7 35427
1997 CB5 1999 06 30.6 18 36.67 −25 34.5 19.4 −1.00 − 1.9 0.8/30.5 29927
1991 TD4 1999 06 30.6 18 36.69 +09 05.5 16.6 −0.82 − 1.2 14.9/01.8 35421
1998 FO 1999 06 30.6 18 36.70 −35 06.3 18.4 −1.05 − 1.1 3.9/29.9 32316
1993 FF41 1999 06 30.6 18 36.85 −07 03.6 19.5 −0.81 − 1.6 5.5/01.8 33685
1996 TX28 1999 06 30.7 18 36.91 −26 34.9 18.9 −1.05 − 3.1 1.3/30.4 32055
1996 YD2 1999 06 30.7 18 37.02 −40 38.2 17.4 −1.02 − 0.5 5.2/29.8 32312
1998 FF70 1999 06 30.7 18 37.19 −18 42.8 17.8 −0.82 − 1.8 1.4/01.1 32323
(8684) 1999 06 30.9 18 37.99 −20 51.3 17.3 −1.12 − 1.0 1.1/01.1 31683

(11104) 1999 06 30.9 18 38.14 −12 11.0 16.9 −0.87 + 2.5 3.9/01.1 35238
1996 TT5 1999 07 01.0 18 38.24 −23 30.4 17.5 −1.26 + 7.7 0.2/01.0 28864
5061 T-2 1999 07 01.0 18 38.46 −29 02.6 16.1 −1.11 + 4.0 3.3/01.0 35125
1998 DQ13 1999 07 01.0 18 38.48 −22 34.0 17.8 −0.86 − 1.5 0.2/01.1 35076
1997 YL14 1999 07 01.0 18 38.64 −20 15.4 17.9 −1.06 − 0.1 1.2/01.2 34888
(8813) 1999 07 01.1 18 38.73 −24 38.2 15.7 −0.98 − 7.6 0.5/30.9 35413

1998 FV43 1999 07 01.1 18 38.82 −37 58.2 18.0 −1.02 − 0.2 5.3/30.4 32319
1996 XL5 1999 07 01.2 18 39.09 −25 18.1 17.1 −1.02 − 5.5 0.8/31.0 32311
1998 DD13 1999 07 01.2 18 39.09 −41 27.2 17.8 −1.06 − 1.5 6.2/30.1 31801
1998 HS24 1999 07 01.2 18 39.18 −12 01.3 18.9 −0.82 − 3.4 3.6/02.3 32327
1998 FW61 1999 07 01.2 18 39.44 −15 44.9 17.9 −0.99 − 0.1 2.7/01.6 35437
4584 P-L 1999 07 01.2 18 39.46 −13 38.5 17.9 −1.04 − 1.6 4.0/01.8 35479
(8728) 1999 07 01.3 18 39.48 −21 48.0 17.1 −1.09 − 2.4 0.6/01.4 31694

1996 XT5 1999 07 01.3 18 39.59 −25 39.3 17.3 −0.92 + 1.4 0.8/01.3 31590
1998 ED21 1999 07 01.3 18 39.75 −10 47.2 18.7 −0.99 − 2.7 4.8/02.3 35436
(11103) 1999 07 01.3 18 39.88 −20 08.6 16.7 −0.89 − 0.9 1.1/01.6 35238
1996 XT10 1999 07 01.3 18 39.90 −35 15.9 19.3 −1.14 − 1.6 5.8/30.5 28606
1996 VV5 1999 07 01.4 18 39.89 −13 51.0 17.0 −0.95 + 0.1 3.8/01.8 35430
1998 FF28 1999 07 01.4 18 39.99 −11 30.1 16.7 −1.05 − 0.8 5.7/02.0 35437
1990 TP7 1999 07 01.4 18 40.10 −25 12.0 18.1 −0.88 − 0.8 0.6/01.3 35061
1998 AB6 1999 07 01.4 18 40.20 −27 29.8 16.5 −0.99 − 0.9 2.3/01.2 31797
1993 FR41 1999 07 01.4 18 40.25 −21 22.8 16.9 −0.85 − 1.0 0.7/01.6 35424
1998 HJ94 1999 07 01.4 18 40.29 −04 08.7 18.1 −0.77 + 1.2 5.5/02.2 35439

(8701) 1999 07 01.5 18 40.71 −12 47.6 16.6 −0.80 − 0.2 3.7/02.1 35413
1986 QU2 1999 07 01.6 18 40.78 −28 49.7 17.1 −0.99 − 1.2 2.2/01.3 35058
1998 BA3 1999 07 01.6 18 40.84 −21 09.0 16.7 −1.02 − 0.1 1.0/01.7 31397
(8747) 1999 07 01.6 18 41.03 −04 14.1 16.2 −0.79 − 0.1 6.6/02.6 31698

1166 T-1 1999 07 01.7 18 41.08 −38 38.9 18.7 −1.00 − 0.3 4.9/30.9 32343
1981 EV10 1999 07 01.7 18 41.18 −17 37.0 19.5 −1.07 + 0.5 2.3/01.9 22270
(8762) 1999 07 01.7 18 41.32 −21 18.0 16.7 −0.95 − 0.4 0.7/01.9 31701

1995 VV13 1999 07 01.8 18 41.66 −18 09.8 19.2 −0.85 − 1.8 1.8/02.2 31544
1981 EL44 1999 07 01.8 18 41.73 −27 21.8 20.3 −1.18 + 1.5 1.8/01.7 26923
1994 JJ5 1999 07 01.8 18 41.85 −32 25.6 17.1 −1.02 − 3.0 3.8/01.0 32234
1998 HK19 1999 07 01.9 18 41.90 −10 55.4 18.2 −0.94 + 0.6 4.4/02.4 35332
1989 VJ1 1999 07 01.9 18 41.91 −09 13.6 19.0 −1.00 − 1.4 6.0/02.7 28297
1995 QK1 1999 07 01.9 18 42.24 −14 08.0 18.3 −0.88 − 1.9 3.5/02.6 26403
1998 FY54 1999 07 01.9 18 42.35 −23 30.7 18.3 −0.89 − 1.1 0.1/02.0 32320
3286 T-1 1999 07 01.9 18 42.35 −42 57.3 18.9 −1.16 − 0.5 6.6/30.8 32092
1989 SJ3 1999 07 02.0 18 42.70 −22 45.8 18.1 −0.84 − 1.4 0.1/02.1 30447
1994 PT19 1999 07 02.0 18 42.77 −20 05.6 16.8 −0.83 − 0.9 1.2/02.3 35426
1998 FG74 1999 07 02.1 18 42.81 −17 22.3 19.0 −0.84 + 1.6 1.9/02.3 34913
1998 FU62 1999 07 02.1 18 42.96 −24 13.4 17.6 −0.95 − 0.5 0.4/02.1 32322
2728 P-L 1999 07 02.1 18 42.98 −39 19.1 18.9 −1.04 − 1.0 5.4/01.1 32343
(8502) 1999 07 02.1 18 43.10 −13 23.6 16.4 −0.86 + 1.9 3.5/02.5 31496
(8983) 1999 07 02.2 18 43.11 −07 51.2 16.8 −0.80 − 1.0 4.7/03.2 32170
(8658) 1999 07 02.2 18 43.17 −20 18.9 16.7 −0.89 − 1.0 1.0/02.4 31677

1993 FN40 1999 07 02.2 18 43.18 −26 30.6 16.8 −0.91 − 1.6 1.3/02.0 35065
1990 WN5 1999 07 02.2 18 43.30 −34 25.9 16.1 −0.97 − 3.4 3.9/01.1 31785
1990 BJ 1999 07 02.2 18 43.33 −30 27.9 16.1 −1.40 + 7.2 3.0/02.4 29657
1996 VX4 1999 07 02.2 18 43.37 −25 58.5 16.4 −1.08 − 0.5 1.4/02.1 35430
1994 PA31 1999 07 02.2 18 43.49 −04 28.0 17.9 −0.74 − 1.7 5.6/03.7 32747
2200 T-2 1999 07 02.2 18 43.52 −23 33.9 17.1 −0.99 − 0.9 0.2/02.2 35125
(11059) 1999 07 02.3 18 43.53 +02 51.1 16.2 −0.81 − 2.5 12.1/04.6 35227
1981 DV 1999 07 02.3 18 43.71 −02 00.6 18.0 −0.88 + 0.7 7.6/03.3 35415
1998 FD33 1999 07 02.3 18 43.87 −20 58.5 17.3 −0.92 − 1.7 0.8/02.5 32318
1981 DL 1999 07 02.4 18 44.21 −13 14.1 18.3 −0.80 + 0.5 2.9/03.0 31944
2282 T-3 1999 07 02.4 18 44.42 −11 54.7 19.9 −0.97 − 0.4 4.0/03.2 32093
(8605) 1999 07 02.5 18 44.50 −18 28.8 15.9 −0.98 + 5.0 2.0/02.5 31665
(8455) 1999 07 02.5 18 44.78 −21 52.3 18.1 −0.98 + 0.4 0.4/02.6 31485

1995 WZ17 1999 07 02.5 18 44.80 −14 29.3 19.6 −0.81 + 0.6 2.7/03.0 32946
(8609) 1999 07 02.6 18 44.97 −16 15.5 16.8 −1.05 − 3.8 2.6/03.0 31665

1997 YD3 1999 07 02.6 18 45.12 −17 32.8 17.5 −1.00 − 3.4 2.1/03.2 35074
(8716) 1999 07 02.6 18 45.18 −06 08.2 18.2 −0.77 + 0.2 4.9/03.7 31691

1995 WT 1999 07 02.7 18 45.22 −18 45.7 17.4 −0.83 + 0.4 1.2/02.9 35069
1998 FG63 1999 07 02.7 18 45.37 −20 51.7 18.1 −0.84 − 1.4 0.7/02.9 32322
1998 HO42 1999 07 02.7 18 45.45 −23 18.9 17.9 −0.92 − 3.7 0.1/02.7 34917
(8586) 1999 07 02.7 18 45.47 −20 56.3 16.3 −0.82 − 1.3 0.8/02.9 31516

1998 FG10 1999 07 02.7 18 45.67 −23 45.0 18.3 −0.93 − 0.3 0.3/02.8 32317
1993 FJ48 1999 07 02.9 18 46.06 −20 51.7 18.3 −0.88 − 1.0 0.8/03.1 32050
5077 T-2 1999 07 02.9 18 46.28 −25 53.5 18.4 −1.08 + 1.8 1.3/02.9 28881
1992 EX25 1999 07 02.9 18 46.31 −23 01.5 18.0 −0.83 − 1.5 6.6/23.0 32304
4320 T-1 1999 07 03.1 18 46.84 −28 07.1 17.8 −1.15 − 2.0 2.2/02.7 25341
1981 DB3 1999 07 03.1 18 46.88 −12 20.4 17.3 −0.96 + 1.8 4.4/03.4 35415
1997 CF17 1999 07 03.1 18 47.04 −23 22.9 18.4 −0.82 − 0.2 0.1/03.1 32058
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1996 XF6 1999 07 03.1 18 47.17 −25 36.8 18.4 −0.84 − 1.1 0.7/03.0 32056
1993 FZ44 1999 07 03.1 18 47.21 −20 28.6 18.3 −0.88 − 1.3 0.8/03.4 32306
1998 AH6 1999 07 03.1 18 47.33 −24 58.3 17.6 −0.91 − 0.9 0.7/03.1 32059
1992 PU 1999 07 03.2 18 47.27 −18 43.2 17.2 −1.03 − 0.3 1.9/03.4 35422
(8548) 1999 07 03.2 18 47.56 −15 36.6 17.7 −0.94 − 2.6 2.4/03.9 31507

2202 T-1 1999 07 03.2 18 47.59 −16 51.0 16.6 −0.82 − 2.6 2.7/03.9 31294
(8245) 1999 07 03.2 18 47.63 −24 40.5 16.5 −1.05 − 0.5 0.8/03.2 31206

1997 VB4 1999 07 03.3 18 47.76 −31 53.5 17.9 −1.16 − 3.9 3.8/02.4 35432
1988 CW1 1999 07 03.3 18 47.85 −28 12.6 18.7 −0.98 + 1.1 1.7/03.1 31713
1989 UZ1 1999 07 03.3 18 48.10 −09 34.8 16.8 −1.08 + 6.1 7.1/02.9 35280
(8730) 1999 07 03.3 18 48.11 −22 01.5 16.6 −1.10 − 0.7 0.4/03.4 31694

1981 EK31 1999 07 03.4 18 48.15 −38 41.7 19.1 −1.15 + 0.1 6.0/02.4 26921
1996 TY64 1999 07 03.4 18 48.55 −23 00.9 19.7 −1.00 − 1.1 0.0/03.5 32055
(8633) 1999 07 03.5 18 48.48 −35 12.6 18.1 −0.93 − 0.5 3.5/02.7 31671

(11121) 1999 07 03.5 18 48.55 −15 46.1 16.9 −0.97 − 1.6 3.8/04.0 35243
1977 DR2 1999 07 03.5 18 48.89 −34 20.3 17.0 −1.18 + 0.8 5.3/03.1 31134
1998 FQ70 1999 07 03.5 18 48.95 −31 25.0 18.1 −1.00 − 1.8 2.9/02.9 32068
1981 EF5 1999 07 03.6 18 48.98 −09 49.1 18.5 −0.91 + 0.4 4.2/04.3 32042
(10737) 1999 07 03.7 18 49.36 +20 30.4 16.9 −0.85 − 5.0 24.5/13.8 34754
(9066) 1999 07 03.8 18 49.94 −18 04.7 17.4 −0.87 − 1.6 1.5/04.2 32189

1998 FX14 1999 07 03.9 18 50.29 −30 40.3 18.9 −0.93 − 0.3 2.5/03.4 32317
1988 RA12 1999 07 03.9 18 50.57 −17 17.2 18.2 −1.02 − 1.6 2.2/04.4 32741
1995 QP 1999 07 04.0 18 50.55 −33 54.2 17.8 −1.08 − 0.5 4.0/03.2 29664
1996 VN 1999 07 04.0 18 50.55 −30 39.6 19.0 −1.01 − 0.8 2.4/03.5 32055
1999 KL6 1999 07 04.0 18 50.64 +24 00.2 15.8 −0.62 + 4.7 25.9/02.3 35471
(9372) 1999 07 04.0 18 50.69 −26 17.5 17.7 −0.93 − 1.5 1.2/03.8 32623

1995 SW19 1999 07 04.0 18 50.69 −24 11.8 18.7 −0.83 − 1.1 0.4/03.9 34512
1998 EM9 1999 07 04.0 18 50.71 −35 08.6 17.8 −1.17 − 2.1 4.8/03.0 34906
1991 VU2 1999 07 04.0 18 50.73 −30 43.6 16.9 −1.06 − 6.0 3.0/03.0 35063
1998 FY61 1999 07 04.0 18 50.88 −19 18.5 18.4 −0.92 − 0.3 1.3/04.3 32066
1979 MQ6 1999 07 04.0 18 51.02 −21 34.3 16.9 −1.10 + 1.6 0.7/04.1 30779
1996 XS25 1999 07 04.1 18 51.05 −22 55.7 16.0 −0.91 −10.0 0.0/04.1 35430
1981 EZ37 1999 07 04.1 18 51.29 −12 10.7 18.6 −0.79 − 1.0 3.4/05.0 31781
(8534) 1999 07 04.1 18 51.31 −25 26.2 16.7 −0.91 − 1.8 0.9/04.0 31504

1993 FR58 1999 07 04.1 18 51.43 −21 50.1 17.6 −0.90 − 0.9 0.4/04.3 35065
(11001) 1999 07 04.2 18 51.38 −11 36.0 16.1 −0.94 − 4.8 6.0/05.7 35212
(8695) 1999 07 04.3 18 52.08 −25 59.4 18.0 −0.92 − 1.8 1.1/04.1 31686

1986 QC3 1999 07 04.3 18 52.08 −35 48.0 17.5 −1.26 − 0.5 5.5/03.5 31782
4125 T-3 1999 07 04.3 18 52.15 −38 58.7 18.0 −1.16 − 4.0 6.8/02.3 27124
1998 FZ119 1999 07 04.3 18 52.27 −23 51.7 16.4 −0.94 + 0.3 0.4/04.3 35438
1995 JK 1999 07 04.4 18 52.22 −16 15.9 17.3 −0.96 − 5.2 3.1/05.2 25335
1990 VE6 1999 07 04.4 18 52.35 −07 34.5 17.9 −0.80 − 0.4 4.9/05.5 35061
(8501) 1999 07 04.4 18 52.52 −37 01.9 16.7 −0.99 − 2.7 4.8/03.1 31496

1998 HQ115 1999 07 04.4 18 52.65 −15 40.8 17.9 −0.91 − 3.4 2.3/05.2 32271
1996 UA3 1999 07 04.5 18 53.08 −32 00.9 18.3 −1.12 − 6.0 4.3/03.4 31390
1995 SR26 1999 07 04.6 18 53.14 −20 12.4 17.3 −0.89 − 1.0 1.0/04.8 35068
1994 BM 1999 07 04.6 18 53.20 −28 31.8 17.4 −1.12 + 0.5 2.2/04.3 31788
4068 T-2 1999 07 04.6 18 53.29 −27 12.8 19.3 −0.97 − 2.0 1.5/04.3 32093
1997 XY3 1999 07 04.7 18 53.61 −18 20.6 17.4 −0.89 − 2.5 1.6/05.2 32314
4209 T-2 1999 07 04.7 18 53.68 −30 37.5 18.4 −0.92 − 2.0 2.7/04.0 32734
(11161) 1999 07 04.7 18 53.93 −25 00.8 16.9 −1.07 − 2.7 0.9/04.6 35253

1992 SY9 1999 07 04.7 18 53.93 −21 35.6 19.9 −1.01 − 1.5 0.5/04.9 34579
(8971) 1999 07 04.8 18 53.87 −22 16.0 18.2 −0.82 − 1.2 0.2/04.9 31939

1993 FN10 1999 07 04.8 18 53.92 −24 49.8 17.0 −0.92 − 2.3 0.7/04.6 32306
1995 SH4 1999 07 04.8 18 54.03 −45 09.2 19.7 −1.41 + 2.6 7.7/03.6 26746
(8399) 1999 07 04.8 18 54.04 −24 47.9 18.2 −1.06 − 1.3 0.7/04.7 31365

1992 EW15 1999 07 04.8 18 54.10 −20 10.6 18.2 −0.82 − 1.0 0.8/05.1 34184
1995 ST48 1999 07 04.8 18 54.13 −23 09.1 17.9 −0.89 − 2.1 0.1/04.8 32053
1991 UL4 1999 07 04.8 18 54.20 −26 20.4 18.1 −1.01 − 2.9 1.3/04.5 29135
(11128) 1999 07 04.8 18 54.27 −27 25.1 16.2 −1.01 − 2.5 2.2/04.5 35245
1981 EU39 1999 07 04.9 18 54.65 −38 13.6 18.8 −1.13 − 0.7 5.7/03.8 32739
1994 PL9 1999 07 04.9 18 54.68 −34 27.4 17.1 −0.95 + 0.5 3.7/04.2 31789
1994 PW17 1999 07 04.9 18 54.73 −22 06.1 17.2 −0.85 − 1.4 0.3/05.1 35067
1999 NB 1999 07 05.0 18 54.69 −27 32.5 16.7 −1.07 − 1.2 2.0/04.6 35395
(11076) 1999 07 05.0 18 54.71 −47 12.5 16.8 −1.34 − 6.1 10.9/30.8 35231
1998 EJ6 1999 07 05.0 18 54.71 −15 36.7 17.7 −1.02 − 1.6 2.8/05.6 35076
1998 BC41 1999 07 05.0 18 54.74 −28 28.4 14.5 −1.09 + 6.0 2.5/05.1 31798
(8802) 1999 07 05.0 18 54.78 −09 21.9 18.0 −0.79 − 2.0 4.3/06.3 31899

2301 T-1 1999 07 05.0 18 54.86 −34 00.2 17.1 −1.24 − 2.5 5.0/03.9 32343
1993 FH5 1999 07 05.0 18 54.95 −26 29.4 18.0 −0.92 − 1.7 1.2/04.7 32049
1274 T-1 1999 07 05.1 18 55.18 −31 14.2 16.9 −1.01 − 1.1 3.4/04.4 35479
1989 SJ5 1999 07 05.1 18 55.19 −33 29.9 16.1 −1.14 − 3.5 4.8/04.0 31582
1998 HY18 1999 07 05.1 18 55.21 −31 47.7 18.9 −1.03 − 1.0 2.9/04.4 32077
(8899) 1999 07 05.1 18 55.47 −27 53.4 16.5 −1.06 − 6.4 2.0/04.5 31923
(8976) 1999 07 05.1 18 55.52 −22 22.7 17.9 −0.82 − 1.5 0.1/05.2 31941

1992 ER25 1999 07 05.2 18 55.92 −25 14.6 17.4 −0.91 − 2.0 0.9/05.1 34184
1981 EH37 1999 07 05.2 18 55.94 −14 37.4 20.6 −0.97 − 0.7 2.8/05.9 26922
1995 YY2 1999 07 05.2 18 55.96 −23 33.1 16.5 −0.88 − 4.6 0.3/05.2 35428
1995 WQ2 1999 07 05.3 18 55.93 −35 57.0 18.9 −0.95 − 4.5 3.9/03.6 30784
1998 DV34 1999 07 05.3 18 56.06 −18 12.0 17.9 −0.90 − 2.1 1.7/05.8 35076
1979 MN7 1999 07 05.3 18 56.07 −14 56.2 18.5 −0.98 − 2.7 3.0/06.1 30779
1996 TD 1999 07 05.3 18 56.21 −23 33.1 17.6 −1.14 + 0.3 0.3/05.3 35070
6526 P-L 1999 07 05.4 18 56.33 +03 09.9 18.8 −0.75 − 1.8 8.3/07.9 35479
5721 T-3 1999 07 05.4 18 56.40 −20 14.0 17.9 −0.91 − 4.1 1.0/05.7 31777
1998 FL64 1999 07 05.4 18 56.68 −26 55.2 17.7 −0.92 − 2.0 1.5/05.1 32067
(8577) 1999 07 05.4 18 56.72 −09 23.6 15.2 −0.89 + 0.4 7.1/06.3 35413

1995 GB 1999 07 05.5 18 56.75 −21 00.4 16.7 −0.97 − 3.5 0.9/05.7 35426
1978 VG4 1999 07 05.5 18 56.77 −26 39.2 18.0 −0.97 − 2.1 1.4/05.1 32738
1981 EP1 1999 07 05.5 18 56.84 −38 56.8 17.9 −0.99 − 0.2 4.8/04.4 32298
1998 FX111 1999 07 05.5 18 56.86 −14 46.5 16.8 −0.85 + 0.8 2.6/06.0 35438
1998 FE30 1999 07 05.5 18 56.96 −23 23.1 16.7 −0.94 − 0.1 0.2/05.5 32318
1993 FX81 1999 07 05.5 18 57.14 −26 03.0 17.1 −0.90 − 2.8 1.0/05.2 35065
1998 FK74 1999 07 05.6 18 57.32 −25 23.7 19.4 −1.17 − 1.6 1.2/05.4 33267
1993 UF7 1999 07 05.6 18 57.51 −17 25.0 17.5 −1.08 − 3.0 2.3/06.2 35066
3286 T-3 1999 07 05.6 18 57.64 −41 03.7 18.4 −1.11 − 2.4 6.7/03.8 31777
1981 ET40 1999 07 05.7 18 57.59 −25 16.6 18.2 −0.99 − 0.3 1.0/05.5 31947
1997 XH11 1999 07 05.7 18 57.80 −32 46.5 17.3 −1.05 − 4.2 3.6/04.6 34883
1995 EY8 1999 07 05.7 18 58.01 −33 21.5 17.4 −1.18 + 0.2 5.0/05.2 35068
(8342) 1999 07 05.7 18 58.07 −24 48.3 16.5 −1.13 − 3.4 0.9/05.6 31352

1989 TR3 1999 07 05.8 18 58.18 −09 53.3 17.9 −0.77 − 2.2 4.2/07.2 31783
1994 PV 1999 07 05.9 18 58.41 −15 51.0 16.8 −0.81 − 2.7 2.5/06.6 35067
1988 CG7 1999 07 05.9 18 58.47 −11 34.6 18.2 −0.89 + 0.1 3.8/06.7 32300



1999 JULY 28 M.P.C. 35503

1997 XV8 1999 07 06.0 18 58.83 −27 59.0 16.8 −1.14 + 1.4 2.2/05.7 35073
1996 VJ30 1999 07 06.0 18 58.87 −16 12.7 16.2 −1.01 + 1.3 3.0/06.3 35071
1974 RX1 1999 07 06.0 18 58.95 −19 50.5 16.7 −1.09 − 0.6 1.3/06.2 35414
1996 VA6 1999 07 06.0 18 58.95 −30 05.0 17.3 −1.07 − 6.1 2.7/05.0 35071
1997 YC15 1999 07 06.0 18 59.19 −23 50.6 17.3 −1.05 − 1.7 0.5/06.0 35310
(11004) 1999 07 06.1 18 59.37 −46 45.1 16.6 −1.12 + 0.6 8.1/04.1 35212
1998 FP126 1999 07 06.1 18 59.41 −12 32.4 19.3 −0.79 − 2.5 3.4/07.3 32754
1996 WC 1999 07 06.1 18 59.49 −29 03.1 18.9 −1.01 − 1.8 2.0/05.6 32311
1998 FC63 1999 07 06.2 18 59.67 −20 55.8 17.7 −0.82 − 1.3 0.6/06.4 35077
1996 TL29 1999 07 06.2 18 59.73 −16 15.6 17.8 −1.03 − 0.8 2.5/06.7 35070
1998 FH105 1999 07 06.2 18 59.97 −17 36.4 17.9 −0.90 − 0.1 1.7/06.7 35438
1997 XT11 1999 07 06.3 19 00.09 −21 54.3 16.9 −0.98 − 7.1 0.3/06.4 31796
(10994) 1999 07 06.3 19 00.22 −19 41.8 17.0 −0.87 − 1.7 1.1/06.6 35210
(8252) 1999 07 06.3 19 00.43 −22 05.8 17.2 −1.11 − 0.1 0.2/06.4 31208

1996 SM7 1999 07 06.3 19 00.52 −23 08.6 16.0 −0.99 + 2.9 0.2/06.4 35299
(8370) 1999 07 06.4 19 00.45 −12 54.3 16.6 −0.93 − 6.1 4.0/08.0 31359

1993 FJ23 1999 07 06.4 19 00.67 −02 53.2 18.0 −0.82 − 0.4 6.9/08.0 35423
1991 PH10 1999 07 06.4 19 00.72 −22 08.0 17.0 −0.98 − 2.0 0.2/06.5 35420
1981 EJ42 1999 07 06.5 19 00.97 −06 30.0 19.3 −0.77 − 1.7 5.0/08.3 32043
(11026) 1999 07 06.5 19 01.22 −15 51.3 16.1 −1.04 − 0.6 3.6/07.1 35218
1996 VG2 1999 07 06.5 19 01.29 −19 30.9 17.5 −1.05 − 1.5 1.3/06.9 35070
(11088) 1999 07 06.5 19 01.31 −22 19.8 15.9 −1.00 − 2.0 0.2/06.6 35234
(8491) 1999 07 06.6 19 01.57 −24 05.0 17.7 −1.05 − 1.0 0.5/06.5 31494

(11012) 1999 07 06.7 19 01.73 −22 08.6 17.0 −0.94 − 3.5 0.2/06.8 35214
1981 EP37 1999 07 06.7 19 01.82 −21 08.3 18.9 −0.99 − 0.5 0.6/06.9 21562
(11075) 1999 07 06.7 19 01.88 −25 13.4 16.9 −1.06 − 3.9 1.2/06.4 35231
(11045) 1999 07 06.7 19 01.94 −02 53.9 16.1 −0.81 − 5.4 8.9/09.8 35223
1992 EG16 1999 07 06.7 19 01.95 −20 23.6 18.1 −0.81 − 1.3 0.6/07.0 28847
(11016) 1999 07 06.7 19 02.01 −11 56.8 17.4 −1.02 − 1.8 4.3/07.7 35215
1981 EP40 1999 07 06.7 19 02.02 −07 09.5 16.1 −0.87 − 0.5 8.4/07.9 35416
1994 AA1 1999 07 06.8 19 02.27 −17 40.8 17.8 −1.01 − 2.7 1.9/07.4 34581
1996 XS19 1999 07 06.8 19 02.36 −22 05.2 17.6 −0.94 + 1.6 0.2/06.9 35071
1981 EO10 1999 07 06.8 19 02.52 +00 34.4 18.3 −0.88 − 0.7 8.7/08.9 32042
1981 ET18 1999 07 06.9 19 02.55 −27 49.5 19.7 −1.01 − 0.8 1.7/06.5 32298
1998 FK113 1999 07 06.9 19 02.60 −18 47.0 18.9 −0.85 + 0.2 1.2/07.2 32261
6514 P-L 1999 07 06.9 19 02.75 −45 45.1 17.7 −1.24 − 0.7 9.0/04.6 34267
1998 HX38 1999 07 07.0 19 02.91 −25 46.7 19.5 −0.91 − 1.3 1.0/06.7 33267
(8406) 1999 07 07.0 19 03.03 −21 14.4 16.2 −1.01 − 2.5 0.7/07.2 31367

4155 T-1 1999 07 07.0 19 03.13 −25 10.3 18.0 −0.95 − 2.3 0.9/06.8 35124
(8402) 1999 07 07.0 19 03.22 −05 08.4 17.6 −0.91 − 1.0 6.0/08.8 31366

1981 DL3 1999 07 07.1 19 03.38 −22 28.8 16.7 −1.13 + 1.6 0.1/07.1 26914
1996 YD3 1999 07 07.2 19 03.77 −36 24.2 17.4 −1.00 + 0.1 4.9/06.1 32057
1993 FX20 1999 07 07.2 19 03.87 −19 41.7 17.0 −0.87 − 1.5 1.1/07.5 32306
1996 XH18 1999 07 07.2 19 03.96 −17 49.5 17.7 −0.89 − 4.0 1.6/07.8 35071
1996 XB25 1999 07 07.2 19 04.15 −26 11.7 18.4 −1.04 − 3.5 1.4/06.9 31735
(8882) 1999 07 07.2 19 04.21 +01 59.0 16.9 −0.96 − 6.0 8.6/10.9 31918

(11133) 1999 07 07.3 19 04.38 −28 55.8 16.9 −0.97 − 5.3 2.4/06.5 35246
1994 PN13 1999 07 07.3 19 04.53 −23 33.3 18.0 −0.85 − 1.1 0.3/07.3 29302
(11034) 1999 07 07.3 19 04.54 +17 31.0 18.1 −0.97 + 2.1 15.0/08.0 35220
1998 FC69 1999 07 07.3 19 04.54 −27 14.1 18.5 −1.00 − 1.2 1.6/07.0 32323
1978 VM9 1999 07 07.4 19 04.58 −26 17.0 19.1 −1.07 − 3.4 1.4/07.0 34481

1995 SK51 1999 07 07.4 19 04.65 −25 53.1 17.7 −0.90 − 1.2 1.1/07.1 35068
1998 DK15 1999 07 07.4 19 04.72 −26 19.8 19.0 −1.09 − 2.2 1.4/07.1 31801
(8917) 1999 07 07.4 19 04.74 −14 33.4 16.6 −0.78 + 1.5 2.2/07.9 31927

1998 FR117 1999 07 07.4 19 04.77 −12 41.4 17.2 −0.83 + 0.2 3.1/08.2 35438
1998 FD38 1999 07 07.5 19 04.99 −34 03.6 18.1 −1.21 − 0.3 4.7/06.6 32064
1994 RN 1999 07 07.5 19 05.25 −09 48.8 18.4 −0.77 − 2.5 4.2/09.1 31727
(8941) 1999 07 07.5 19 05.29 −12 37.0 16.4 −0.76 − 3.5 3.1/08.8 31932

1995 SO26 1999 07 07.5 19 05.32 −07 58.6 18.1 −0.80 − 1.2 4.6/09.0 35068
(8863) 1999 07 07.5 19 05.40 −38 17.4 16.5 −1.18 − 6.3 6.3/05.0 31914

1991 VZ8 1999 07 07.5 19 05.41 −30 28.4 17.8 −1.02 − 3.5 3.0/06.6 35063
1998 FD113 1999 07 07.6 19 05.44 +09 08.4 17.7 −0.79 + 2.3 11.0/09.5 35438
(8523) 1999 07 07.6 19 05.55 −15 46.9 17.1 −1.01 − 2.8 3.0/08.0 31501
(8344) 1999 07 07.7 19 05.95 −22 10.5 18.1 −1.06 − 1.8 0.2/07.8 31353

1999 MC 1999 07 07.7 19 05.97 −28 59.1 17.8 −0.89 − 1.9 2.1/07.1 35393
(8504) 1999 07 07.7 19 06.02 −24 26.2 16.8 −1.14 − 3.0 0.8/07.5 31497
(9455) 1999 07 07.7 19 06.19 −28 37.0 17.3 −0.96 − 2.1 2.2/07.1 32642

2125 T-1 1999 07 07.8 19 06.42 −37 21.7 17.6 −1.15 − 1.8 6.3/06.3 33998
1097 T-3 1999 07 07.8 19 06.46 −14 03.9 17.5 −0.92 + 0.6 3.0/08.4 32344
(8619) 1999 07 07.8 19 06.51 −15 23.1 17.4 −0.79 − 2.3 2.1/08.7 31668

4619 P-L 1999 07 07.8 19 06.62 −25 41.7 18.4 −1.15 − 1.6 1.3/07.6 30914
1997 AS16 1999 07 07.9 19 06.62 −25 37.4 17.6 −0.87 − 1.7 1.0/07.6 35071
1998 FT53 1999 07 07.9 19 06.86 −41 45.3 16.3 −1.21 + 0.7 8.1/06.3 35437
1992 WZ3 1999 07 07.9 19 06.96 −05 45.2 18.2 −0.92 + 0.4 5.9/09.3 35423
1992 DO6 1999 07 07.9 19 07.01 −21 06.5 17.6 −0.84 − 2.3 0.5/08.1 35063
1998 BU 1999 07 08.0 19 07.14 −29 35.8 17.3 −1.07 − 0.8 2.8/07.4 31592
1996 VS4 1999 07 08.0 19 07.19 −27 27.7 16.5 −0.97 − 2.7 1.9/07.5 35430
1996 XQ11 1999 07 08.0 19 07.31 −25 16.7 18.8 −0.94 − 2.3 0.9/07.8 31793
4014 P-L 1999 07 08.0 19 07.39 −31 33.1 17.9 −1.24 − 0.6 3.8/07.3 32091
1997 AA18 1999 07 08.1 19 07.68 −21 23.1 16.8 −0.85 − 4.2 0.4/08.3 35431
1998 DD12 1999 07 08.2 19 08.01 −14 08.5 18.7 −0.97 − 3.4 3.2/09.2 34530
1997 BO1 1999 07 08.2 19 08.15 −25 10.1 17.0 −0.89 − 2.0 0.9/08.0 35431
(9105) 1999 07 08.2 19 08.22 −25 56.3 17.4 −0.93 − 1.6 1.2/07.9 32198

1990 WD1 1999 07 08.2 19 08.29 −29 55.3 18.0 −0.91 − 5.0 2.4/07.2 35061
1998 FV64 1999 07 08.3 19 08.47 −20 32.9 18.4 −0.88 − 1.4 0.7/08.5 32260
1323 T-2 1999 07 08.3 19 08.72 −09 59.7 18.6 −0.91 − 2.9 5.8/09.8 35480
1996 VE8 1999 07 08.4 19 08.66 −17 47.3 16.9 −1.00 + 0.3 1.9/08.8 35071
1998 FL109 1999 07 08.4 19 08.95 −08 12.6 17.7 −0.82 − 0.1 4.9/09.8 35438
1997 AC8 1999 07 08.4 19 09.08 −24 13.9 18.6 −0.92 + 0.8 0.6/08.4 30786
1994 PG5 1999 07 08.4 19 09.12 −30 31.2 17.7 −0.94 + 0.8 2.9/07.9 32747
1988 PN1 1999 07 08.5 19 09.17 −18 08.0 16.7 −1.00 − 2.7 2.0/09.0 35417
1994 BH4 1999 07 08.5 19 09.18 −19 09.4 20.0 −1.01 − 1.9 1.2/08.9 32666
1998 FV56 1999 07 08.5 19 09.32 −32 27.7 16.5 −1.08 − 2.4 4.5/07.4 32321
6584 P-L 1999 07 08.5 19 09.41 −27 49.1 17.0 −0.99 − 1.8 2.0/08.0 35479
1998 FJ70 1999 07 08.5 19 09.52 −21 41.3 17.3 −0.96 − 2.5 0.3/08.7 35438
1993 FB44 1999 07 08.6 19 09.66 −20 15.2 17.4 −0.89 − 1.3 0.8/08.9 35424
1981 ES7 1999 07 08.6 19 09.80 −14 17.1 18.4 −0.99 − 0.4 4.1/09.4 26916
(8638) 1999 07 08.6 19 09.81 −30 06.4 17.2 −0.99 − 1.6 2.5/07.9 31672

3358 T-3 1999 07 08.6 19 09.83 −27 00.8 18.7 −1.06 − 1.7 1.6/08.2 23989
(11166) 1999 07 08.6 19 09.88 −14 10.6 15.8 −0.97 − 4.4 3.9/09.7 35254
1998 DL15 1999 07 08.7 19 10.19 −34 27.3 17.8 −1.21 − 1.6 4.8/07.5 34903
(8348) 1999 07 08.7 19 10.21 −26 07.4 15.2 −1.63 +12.1 1.9/08.9 31354
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1992 VR 1999 07 08.7 19 10.28 −19 39.5 17.6 −1.02 − 1.9 1.1/09.1 35423
1998 BR33 1999 07 08.7 19 10.37 −38 03.5 18.4 −1.19 − 1.1 6.2/07.3 31798
1990 WM1 1999 07 08.8 19 10.35 −16 53.2 18.5 −0.83 − 2.8 1.7/09.5 32302
(8915) 1999 07 08.8 19 10.53 −19 11.0 17.2 −0.69 − 0.7 0.9/09.2 31926

1996 WS2 1999 07 08.8 19 10.71 −19 32.7 18.2 −1.11 − 1.6 1.2/09.2 30786
(8691) 1999 07 08.8 19 10.73 −26 06.5 16.8 −1.10 + 0.4 1.5/08.6 35413

1983 LD 1999 07 08.9 19 10.73 +08 30.1 18.0 −1.21 + 8.5 16.3/08.4 35277
4111 T-1 1999 07 08.9 19 10.74 −28 32.2 18.4 −0.89 − 2.1 2.1/08.2 32343
1993 FC51 1999 07 08.9 19 10.80 −23 32.0 18.1 −0.92 − 1.2 0.4/08.8 32050
1999 MF 1999 07 08.9 19 10.83 −28 12.4 17.7 −1.14 − 2.6 2.6/08.3 35393
1998 AL7 1999 07 08.9 19 11.17 −20 59.6 17.9 −1.04 − 1.5 0.6/09.1 35310
1988 RK 1999 07 09.0 19 11.24 −01 17.1 16.9 −0.93 − 2.8 9.2/11.4 35417
1996 TD13 1999 07 09.0 19 11.28 −26 24.9 18.2 −1.04 − 1.7 1.3/08.6 32954
1992 CZ1 1999 07 09.0 19 11.34 −25 27.7 17.1 −0.86 − 0.7 0.9/08.8 35421
(8591) 1999 07 09.0 19 11.41 −23 47.3 16.3 −0.85 − 2.2 0.5/08.9 31517

1978 VX8 1999 07 09.0 19 11.47 −23 53.9 19.4 −0.82 − 1.6 0.4/08.9 29315
1998 FK35 1999 07 09.1 19 11.59 −25 36.3 19.1 −1.09 − 1.5 1.2/08.8 33078
1991 TE4 1999 07 09.1 19 11.62 −47 10.7 17.7 −1.29 − 2.9 9.5/05.4 32048
1988 VE7 1999 07 09.1 19 11.87 −16 57.5 17.8 −0.96 − 3.2 1.9/09.8 35059
1993 HJ3 1999 07 09.1 19 11.93 −22 34.1 17.4 −0.88 − 2.5 0.1/09.2 35424
1992 RG4 1999 07 09.2 19 11.99 −11 18.0 18.0 −0.98 − 3.4 5.1/10.5 35422
1999 MG 1999 07 09.2 19 12.03 −29 14.4 18.5 −0.99 − 5.4 2.3/08.2 35394
1992 YD 1999 07 09.2 19 12.31 −27 10.2 16.9 −1.01 − 6.9 1.7/08.5 35423
1989 YC5 1999 07 09.2 19 12.38 −33 11.8 16.3 −1.05 + 3.0 3.9/08.7 35418
1992 DN8 1999 07 09.3 19 12.62 −10 21.0 18.1 −0.78 − 2.4 3.8/10.8 32304
(9025) 1999 07 09.3 19 12.62 −20 40.9 17.3 −0.81 − 2.0 0.6/09.6 35414

1998 DW5 1999 07 09.3 19 12.72 −47 49.4 18.3 −1.30 + 5.7 9.6/09.2 32059
(8357) 1999 07 09.3 19 12.76 −22 13.1 15.6 −1.04 − 0.6 0.1/09.4 31356

1995 UB47 1999 07 09.4 19 12.84 −08 13.8 17.8 −0.81 − 0.7 4.5/10.8 34583
1364 T-2 1999 07 09.4 19 13.18 −12 42.1 18.0 −0.89 − 1.4 3.7/10.5 32092
1995 WR7 1999 07 09.5 19 13.39 −17 24.0 17.4 −0.83 + 0.6 1.6/10.0 35427
1997 CY16 1999 07 09.5 19 13.47 −08 53.3 18.6 −0.75 − 2.1 3.8/11.2 32751
1991 OR 1999 07 09.6 19 13.57 +01 55.3 16.7 −1.14 −17.3 12.0/16.0 35285
(8641) 1999 07 09.7 19 14.02 −27 15.8 17.3 −0.89 − 4.8 1.5/09.0 31673

1999 LE19 1999 07 09.7 19 14.43 −36 23.0 17.8 −0.96 − 3.6 4.9/07.8 35045
(8824) 1999 07 09.8 19 14.42 −23 03.4 17.6 −0.93 0.0 0.2/09.7 31905

2056 P-L 1999 07 09.8 19 14.43 −03 37.0 18.0 −0.82 − 1.1 6.4/12.0 35479
1988 CY3 1999 07 09.8 19 14.49 −10 03.8 17.7 −0.89 − 0.1 4.4/10.9 35059
(8612) 1999 07 09.8 19 14.60 −29 13.0 18.5 −1.13 − 1.3 2.5/09.1 31666

1977 EU1 1999 07 09.8 19 14.83 −19 55.2 17.6 −0.95 − 2.2 0.9/10.2 35414
(11107) 1999 07 09.9 19 14.79 −09 40.0 16.7 −0.83 + 0.3 4.4/11.0 35239
(8850) 1999 07 09.9 19 14.94 −19 07.6 16.8 −0.85 − 5.0 1.1/10.4 31911

3449 T-3 1999 07 09.9 19 15.17 −32 21.4 17.1 −0.92 − 2.4 3.5/08.7 35481
(8774) 1999 07 09.9 19 15.21 −29 07.1 16.5 −0.94 + 1.0 2.4/09.4 31704

1991 PJ11 1999 07 10.0 19 15.39 −18 21.8 15.8 −0.93 − 0.2 1.8/10.4 35420
(11017) 1999 07 10.0 19 15.47 −18 53.6 15.6 −0.92 − 7.3 1.3/10.6 35216
(8980) 1999 07 10.0 19 15.60 −31 43.5 18.2 −0.98 − 3.1 2.9/08.8 31942
(9341) 1999 07 10.1 19 15.61 −23 18.1 17.5 −0.98 − 2.4 0.4/10.0 35414

5112 T-3 1999 07 10.1 19 15.61 −21 27.0 17.5 −0.90 − 5.5 0.3/10.2 34000
1997 XV4 1999 07 10.1 19 15.65 −20 53.8 17.8 −1.09 − 2.9 0.6/10.3 32058
1998 FK51 1999 07 10.1 19 15.77 −45 49.4 18.6 −1.12 − 0.6 7.6/07.8 32320

1998 EN11 1999 07 10.1 19 15.84 +10 15.0 18.3 −0.76 − 6.9 11.1/17.6 32754
(8962) 1999 07 10.1 19 15.84 −28 38.8 17.2 −0.86 − 1.9 1.9/09.4 31937

1992 EH10 1999 07 10.1 19 15.84 −21 26.7 19.0 −0.83 − 1.6 0.3/10.2 32226
1989 TO15 1999 07 10.1 19 16.04 −18 01.4 18.8 −1.08 − 1.8 1.7/10.6 32045
(9357) 1999 07 10.1 19 16.07 −21 11.8 17.2 −0.89 − 1.4 0.4/10.3 32619

4326 T-3 1999 07 10.1 19 16.09 −28 16.4 17.6 −1.09 − 4.3 2.5/09.4 35481
1991 LV 1999 07 10.2 19 16.30 +06 50.2 16.7 −1.26 + 7.6 14.6/09.9 35284
1993 LX 1999 07 10.3 19 16.65 −26 37.3 18.4 −0.95 + 1.6 1.4/10.0 35424
1998 FG69 1999 07 10.3 19 16.67 −05 58.6 16.6 −0.80 − 1.4 5.9/12.2 35438
1992 UF1 1999 07 10.3 19 16.84 −36 11.1 16.9 −1.20 − 3.5 5.9/08.4 32305
1993 TL5 1999 07 10.3 19 16.91 −25 41.7 17.4 −1.14 − 0.3 1.6/10.1 35066
1996 YU 1999 07 10.4 19 16.91 −19 37.6 17.9 −0.89 − 3.0 0.9/10.8 32312
1981 EB21 1999 07 10.4 19 16.94 −22 50.5 19.4 −0.83 − 1.1 0.2/10.4 29653
1994 CJ2 1999 07 10.4 19 17.24 −17 03.3 17.4 −0.94 − 5.3 2.1/11.3 35425
1981 EN18 1999 07 10.5 19 17.43 −14 22.2 19.8 −0.79 − 1.5 2.3/11.5 32298
(9122) 1999 07 10.5 19 17.50 −20 55.4 18.0 −0.87 − 2.5 0.4/10.7 32202

1997 XT10 1999 07 10.5 19 17.51 −28 03.4 17.8 −0.96 + 1.2 1.7/10.1 35433
(8742) 1999 07 10.5 19 17.55 −22 01.9 16.5 −1.11 − 3.5 0.1/10.6 31697

1998 HW133 1999 07 10.5 19 17.65 −23 57.1 19.2 −0.96 − 3.0 0.6/10.4 34590
1996 SG4 1999 07 10.5 19 17.71 −21 07.2 19.6 −0.97 − 1.0 0.4/10.7 32054
(8811) 1999 07 10.5 19 17.73 −20 39.4 17.5 −0.94 − 0.6 0.5/10.8 31901

(11008) 1999 07 10.6 19 17.88 −00 59.7 17.3 −0.88 − 1.1 7.7/12.9 35213
1998 FW29 1999 07 10.6 19 18.10 −29 24.6 17.5 −1.15 + 0.1 2.9/10.0 35437
1998 FP121 1999 07 10.6 19 18.13 −13 46.0 17.5 −0.87 − 2.2 3.0/11.7 35330
1981 ET2 1999 07 10.7 19 18.08 −14 24.9 20.6 −0.80 − 0.3 2.2/11.5 30779
1989 WZ2 1999 07 10.7 19 18.38 −42 20.5 17.3 −1.03 − 2.0 6.4/08.0 35418
1998 FK3 1999 07 10.7 19 18.45 −06 57.6 18.7 −0.89 − 4.7 5.2/13.1 32062
1995 UP11 1999 07 10.7 19 18.50 −11 12.1 19.0 −0.88 − 1.3 4.2/12.0 30784
1998 FM100 1999 07 10.8 19 18.66 −04 52.9 18.6 −0.89 − 0.3 5.8/12.7 35077
1991 FY 1999 07 10.8 19 18.86 −15 10.2 17.0 −1.00 − 5.2 2.8/11.9 35420
1984 JR 1999 07 10.9 19 19.00 −22 46.9 16.9 −0.93 − 4.3 0.3/10.8 35416
1987 OO 1999 07 10.9 19 19.04 −06 41.9 16.3 −0.91 + 4.8 7.7/11.4 35278
1981 EJ38 1999 07 10.9 19 19.15 −07 16.0 17.5 −0.88 − 2.1 5.8/13.0 35416
(10995) 1999 07 10.9 19 19.21 −22 38.1 17.4 −0.88 − 1.8 0.2/10.9 35210
1994 VW1 1999 07 11.0 19 19.44 −21 40.4 17.5 −1.30 − 9.8 0.2/11.1 35426
1997 AT21 1999 07 11.0 19 19.49 −32 24.7 17.6 −1.02 − 6.3 3.6/09.3 34872
(8608) 1999 07 11.0 19 19.56 −32 29.4 17.6 −1.18 − 6.0 4.1/09.4 35413
(8588) 1999 07 11.0 19 19.59 −08 46.5 17.2 −1.03 − 2.0 5.8/12.6 31517

1998 FN107 1999 07 11.0 19 19.60 −21 03.1 19.2 −0.93 − 0.1 0.4/11.2 31766
1998 FH58 1999 07 11.0 19 19.75 −22 52.0 18.3 −0.85 − 1.6 0.2/11.0 35437
1994 PN17 1999 07 11.1 19 19.93 −27 14.9 18.2 −0.88 − 0.7 1.7/10.6 31966
1996 SH4 1999 07 11.1 19 20.07 −63 01.5 19.0 −1.77 − 4.1 13.8/03.2 35070
1997 YJ11 1999 07 11.2 19 20.27 −28 44.9 17.4 −1.04 − 1.1 2.8/10.5 35433
1997 AR2 1999 07 11.2 19 20.45 −21 41.4 17.8 −0.80 − 2.0 0.1/11.3 35431
(8443) 1999 07 11.2 19 20.56 −06 39.5 16.3 −0.87 − 3.5 5.7/13.7 31374

1985 QW1 1999 07 11.3 19 20.66 −10 47.2 17.5 −1.02 − 0.3 4.8/12.4 31712
1996 VD2 1999 07 11.3 19 20.86 −33 39.4 17.9 −1.08 − 3.9 4.1/09.7 32311
1994 PE 1999 07 11.3 19 20.97 −24 47.6 17.7 −0.92 + 1.7 0.9/11.2 32234
(8584) 1999 07 11.4 19 20.99 −23 33.2 15.8 −0.92 + 1.5 0.5/11.3 31516

1998 KK 1999 07 11.4 19 21.03 −17 02.3 17.6 −0.80 − 0.8 1.4/12.0 35078
1991 GY3 1999 07 11.4 19 21.18 −26 54.6 18.6 −1.09 − 1.9 1.9/10.9 31274
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1994 NR1 1999 07 11.4 19 21.30 −15 27.9 17.1 −0.81 − 3.8 1.9/12.4 35426
4603 P-L 1999 07 11.4 19 21.35 −24 01.4 18.1 −0.81 − 2.1 0.5/11.2 32343
1978 UR4 1999 07 11.5 19 21.37 −23 41.2 19.1 −1.08 − 1.4 0.6/11.3 32041
1995 OU 1999 07 11.5 19 21.39 −33 07.6 16.2 −0.97 − 0.2 5.6/10.4 35427
1998 BJ2 1999 07 11.5 19 21.49 −18 52.6 17.9 −1.02 − 2.6 1.3/11.9 35434
(8622) 1999 07 11.5 19 21.64 −18 37.2 16.5 −0.85 − 0.4 1.3/11.9 31669

1998 FH23 1999 07 11.6 19 21.90 −21 36.0 16.7 −1.00 − 3.6 0.2/11.7 35437
(11094) 1999 07 11.6 19 22.03 −20 25.1 16.5 −0.84 − 0.7 0.7/11.8 35236
1981 EB14 1999 07 11.7 19 22.17 −16 56.2 18.7 −0.82 − 0.6 1.5/12.3 31224
1993 YG 1999 07 11.7 19 22.34 −21 52.7 17.8 −1.10 − 1.0 0.1/11.8 35425
1981 EA41 1999 07 11.7 19 22.35 −13 14.5 18.6 −0.78 − 2.0 2.7/12.9 35416
1989 AM3 1999 07 11.7 19 22.40 −25 09.2 18.1 −1.03 + 1.1 1.0/11.5 35280
1993 FB35 1999 07 11.7 19 22.57 −20 53.3 20.9 −0.87 − 2.1 0.3/11.9 32306
1989 UU5 1999 07 11.8 19 22.61 −00 33.7 18.1 −0.74 − 1.3 6.3/14.6 32301
1998 EX1 1999 07 11.8 19 22.65 −23 07.8 17.4 −1.02 − 2.2 0.4/11.7 35318
1987 SC1 1999 07 11.8 19 22.79 −17 41.0 17.6 −0.98 − 3.5 1.6/12.4 35058
1998 FN8 1999 07 11.8 19 22.96 −30 54.2 21.4 −1.01 − 2.0 2.8/10.8 31568
3460 T-3 1999 07 11.9 19 22.97 −22 01.7 17.2 −0.85 − 1.5 0.0/11.9 35481
1990 FQ 1999 07 11.9 19 23.00 −30 09.6 18.0 −1.05 − 5.2 2.7/10.7 35060
1981 EX9 1999 07 11.9 19 23.07 −28 46.0 18.3 −0.92 + 0.4 2.2/11.3 24557
1994 PM13 1999 07 11.9 19 23.16 −07 49.8 19.2 −0.76 − 3.2 4.3/14.0 31965
5056 T-2 1999 07 11.9 19 23.23 −37 08.8 19.7 −1.21 + 0.6 5.1/10.6 31609
1998 DG6 1999 07 12.0 19 23.36 −41 20.9 17.6 −1.19 + 2.0 8.9/10.4 31990
1998 DM23 1999 07 12.0 19 23.46 −23 33.4 18.1 −1.06 + 0.8 0.6/11.9 35436
1998 HW 1999 07 12.0 19 23.48 −01 43.2 17.8 −0.83 − 2.3 6.3/14.8 35439
1989 TP14 1999 07 12.0 19 23.58 −41 18.3 19.6 −0.99 − 1.4 5.0/09.5 33224
1999 ND 1999 07 12.0 19 23.65 −23 09.6 16.3 −0.92 − 9.2 0.4/11.8 35396
1998 BX12 1999 07 12.1 19 23.78 −22 48.6 17.1 −1.02 − 3.9 0.3/12.0 35434
(11097) 1999 07 12.1 19 23.83 −24 50.6 17.6 −0.86 − 2.0 0.9/11.7 35236
1991 RC27 1999 07 12.1 19 23.94 −44 28.7 16.9 −1.22 − 3.1 8.8/08.5 35063
1998 FJ61 1999 07 12.1 19 24.10 −24 20.5 18.1 −1.06 − 1.8 0.8/11.9 35324
1996 UB4 1999 07 12.1 19 24.11 −10 43.8 19.2 −1.01 − 2.3 5.0/13.5 28599
(9244) 1999 07 12.2 19 24.23 −20 49.1 16.8 −0.88 − 1.6 0.4/12.4 32433

1986 TH3 1999 07 12.2 19 24.30 +01 27.1 17.9 −0.88 − 1.4 7.9/14.7 35278
(8621) 1999 07 12.2 19 24.38 −15 29.6 17.0 −0.81 − 1.0 2.4/13.0 31668

1991 PD6 1999 07 12.2 19 24.48 −24 11.6 17.7 −1.02 − 1.5 0.9/12.0 35285
1998 HN95 1999 07 12.3 19 24.63 −00 33.2 16.8 −0.81 + 0.8 7.3/14.3 35440
(11245) 1999 07 12.3 19 25.01 −18 22.8 17.3 −0.97 − 3.4 1.6/13.0 35274
1998 HL43 1999 07 12.3 19 25.03 −07 49.0 17.6 −0.79 − 1.5 4.4/14.2 35334
1998 DA24 1999 07 12.3 19 25.07 −04 35.4 17.5 −0.89 − 2.7 6.2/14.9 35317
1998 BL11 1999 07 12.4 19 25.11 −23 07.8 17.1 −1.03 − 3.8 0.5/12.3 35312
1998 BZ3 1999 07 12.4 19 25.14 −21 39.6 17.8 −1.00 − 0.4 0.1/12.5 35434
(8967) 1999 07 12.4 19 25.21 −08 45.0 16.6 −0.79 − 3.1 4.6/14.4 31938

1992 OO 1999 07 12.4 19 25.28 −09 41.8 15.0 −1.00 −21.9 5.8/16.2 35422
(8801) 1999 07 12.4 19 25.33 −17 41.7 17.3 −0.82 − 0.8 1.4/13.0 35413

1997 AD14 1999 07 12.4 19 25.37 −22 09.1 16.8 −0.97 + 0.4 0.1/12.5 35302
1996 VQ4 1999 07 12.5 19 25.46 −01 09.0 16.5 −0.89 + 3.2 10.6/14.0 35429
(8865) 1999 07 12.5 19 25.55 −12 13.2 18.1 −0.80 − 1.0 2.7/13.7 35413

1998 HD2 1999 07 12.5 19 25.80 +01 43.5 18.0 −0.75 − 0.7 7.2/15.7 35332
(11036) 1999 07 12.6 19 25.85 −23 09.6 17.7 −0.96 − 2.9 0.4/12.5 35221
1979 QZ9 1999 07 12.6 19 26.02 −24 23.5 15.2 −1.08 + 0.2 1.2/12.4 35276

1981 ER8 1999 07 12.6 19 26.19 −25 27.4 18.9 −1.00 − 0.8 1.2/12.3 31708
(8956) 1999 07 12.7 19 26.27 −13 39.8 18.4 −0.99 − 1.2 2.8/13.6 31936

1998 FS13 1999 07 12.7 19 26.48 −30 10.4 18.6 −1.15 − 3.8 3.2/11.6 34590
1996 XX30 1999 07 12.7 19 26.55 −17 40.0 17.9 −0.96 − 1.2 1.5/13.0 32056
1996 TP34 1999 07 12.7 19 26.61 −43 26.7 16.9 −1.27 − 4.0 10.3/09.0 34199
1998 DU33 1999 07 12.8 19 26.75 −24 58.8 18.2 −1.06 − 2.4 1.1/12.4 35436
1997 AQ7 1999 07 12.9 19 27.23 −23 51.9 17.6 −1.09 − 1.4 0.8/12.7 35302
1998 EB9 1999 07 12.9 19 27.36 −24 17.3 17.1 −0.97 − 6.6 1.1/12.5 35436
1981 EB33 1999 07 13.0 19 27.66 −36 42.4 17.0 −1.15 + 4.0 6.8/12.2 31580
1998 AS4 1999 07 13.0 19 27.87 −26 37.7 16.2 −1.16 + 2.4 1.9/12.8 35310
1995 SV16 1999 07 13.0 19 27.88 −21 32.8 18.3 −0.89 − 1.9 0.1/13.1 35427
(8771) 1999 07 13.0 19 27.89 −33 41.7 17.7 −1.14 − 2.1 4.7/11.6 31704

1999 JH81 1999 07 13.0 19 27.92 −02 51.0 16.1 −0.91 + 2.8 8.5/14.6 35464
1241 T-2 1999 07 13.1 19 27.84 −35 24.9 17.9 −0.97 − 0.9 4.8/11.5 32292
1998 BK19 1999 07 13.1 19 27.94 −16 44.6 17.9 −1.01 − 5.5 2.2/14.0 35312
(8453) 1999 07 13.1 19 28.07 −38 39.9 16.6 −0.98 − 0.9 5.9/11.1 31485

1989 UC5 1999 07 13.1 19 28.23 −10 14.8 20.1 −0.52 − 0.9 2.3/14.8 18118
1983 RT3 1999 07 13.2 19 28.31 −34 43.7 17.4 −1.19 + 1.1 5.0/12.0 22076
1981 EW2 1999 07 13.2 19 28.57 −33 51.2 17.5 −1.15 + 3.9 5.1/12.6 31579
1993 FC9 1999 07 13.2 19 28.59 −22 06.5 17.5 −0.88 − 3.1 0.1/13.2 35423
(11069) 1999 07 13.2 19 28.68 −14 49.5 16.9 −0.81 − 4.6 2.4/14.4 35229
1999 MS1 1999 07 13.3 19 28.71 −20 22.4 17.3 −1.02 − 0.9 0.8/13.5 35395
1999 MQ 1999 07 13.3 19 28.86 −20 15.1 17.5 −1.11 + 1.9 0.8/13.5 35394
1998 DS20 1999 07 13.3 19 28.95 −00 31.5 19.3 −0.74 − 3.9 7.1/17.2 32315
(11115) 1999 07 13.4 19 29.14 −30 05.2 18.9 −0.88 − 2.2 2.4/12.3 35241
1996 VA7 1999 07 13.4 19 29.45 −15 33.1 17.8 −0.94 − 1.9 2.4/14.3 35430
1999 MT 1999 07 13.4 19 29.46 −18 52.3 16.2 −0.85 − 0.9 1.6/13.8 35394
1981 EV13 1999 07 13.5 19 29.60 −05 40.8 17.0 −0.76 − 1.2 6.0/15.7 35415
1994 PD38 1999 07 13.5 19 29.66 −13 53.1 17.4 −0.80 − 3.9 2.8/14.8 35426
1989 RV2 1999 07 13.5 19 29.79 −32 12.2 16.4 −1.12 − 4.4 5.1/11.9 35060
1995 FN17 1999 07 13.5 19 29.91 −20 22.2 17.9 −1.02 − 5.4 0.7/13.8 35294
1998 DZ5 1999 07 13.6 19 29.92 −16 03.8 18.2 −0.95 − 3.0 2.0/14.4 35435
1996 VG30 1999 07 13.6 19 29.99 −13 42.4 17.8 −0.89 − 0.7 2.5/14.6 35430
1991 SR 1999 07 13.6 19 30.02 −11 57.3 17.2 −0.90 − 7.0 3.6/15.4 35421
(11032) 1999 07 13.6 19 30.05 −20 29.1 16.1 −0.88 − 4.8 0.7/13.9 35220
1994 PL33 1999 07 13.6 19 30.14 −15 18.3 18.7 −0.78 − 2.3 1.8/14.6 35426
(11125) 1999 07 13.6 19 30.31 −26 35.0 16.7 −1.16 + 0.2 2.3/13.2 35244
(8529) 1999 07 13.7 19 30.37 −12 50.0 17.1 −0.99 − 1.0 3.7/14.7 31502

1998 FW116 1999 07 13.7 19 30.38 −08 27.7 17.1 −0.84 + 0.5 4.9/15.1 35329
1996 XP13 1999 07 13.7 19 30.39 −28 04.1 19.6 −1.00 − 3.2 1.9/12.8 30690
(11148) 1999 07 13.7 19 30.53 −23 18.6 17.7 −1.02 − 3.8 0.6/13.5 35250
1998 HV39 1999 07 13.7 19 30.65 −25 47.8 17.7 −0.90 − 2.3 1.3/13.2 35439
(8642) 1999 07 13.7 19 30.67 −30 37.8 15.9 −0.93 − 1.6 3.6/12.6 35413

1003 T-2 1999 07 13.8 19 30.87 −20 50.3 18.4 −0.81 − 1.7 0.3/14.0 32092
1981 ED7 1999 07 13.8 19 31.01 −01 10.5 19.2 −0.77 − 0.4 7.1/16.5 26916
1996 CP 1999 07 13.8 19 31.03 −36 08.6 19.3 −0.94 − 3.8 4.3/11.5 32243
1981 EN2 1999 07 13.9 19 31.17 −14 40.6 20.0 −0.81 − 0.3 2.0/14.7 22429
1995 UZ8 1999 07 13.9 19 31.33 −34 20.6 17.8 −0.91 − 1.5 3.4/12.2 32053
1999 LX7 1999 07 13.9 19 31.37 −26 15.5 16.8 −1.09 + 3.1 2.1/13.6 35387
1995 SO 1999 07 13.9 19 31.47 −07 19.4 19.3 −0.78 − 2.2 4.4/16.1 35427
1991 RE 1999 07 13.9 19 31.50 −22 15.7 17.1 −1.02 − 0.6 0.2/13.9 35286
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1995 DF 1999 07 13.9 19 31.54 −20 56.8 17.7 −1.09 − 4.6 0.3/14.1 35426
1996 YA1 1999 07 14.0 19 31.96 −22 38.2 17.9 −0.88 − 3.0 0.3/14.0 35430
1998 FL63 1999 07 14.0 19 31.97 −19 10.6 18.4 −0.96 − 3.2 1.0/14.5 32322
1998 FA10 1999 07 14.1 19 31.92 −44 35.6 18.6 −1.24 + 0.5 8.1/11.6 32316
1998 FF30 1999 07 14.1 19 31.99 −10 00.4 18.7 −0.96 − 2.4 4.4/15.7 35437
1995 SD24 1999 07 14.1 19 32.08 −14 53.4 17.4 −0.87 − 3.3 2.7/15.2 35427
1998 FW42 1999 07 14.2 19 32.32 −12 19.5 18.2 −0.97 − 2.5 3.5/15.5 35437
1981 SD2 1999 07 14.2 19 32.37 −32 45.4 16.9 −1.14 − 3.2 4.7/12.6 32043
1998 FX62 1999 07 14.2 19 32.45 −41 45.9 18.8 −1.17 − 0.9 6.7/11.7 32066
1998 HB57 1999 07 14.2 19 32.53 −10 54.3 17.1 −0.81 − 1.7 3.7/15.7 35334
1352 T-2 1999 07 14.2 19 32.57 −20 51.6 17.5 −1.02 − 2.2 0.3/14.4 35403
1998 FH15 1999 07 14.2 19 32.57 −39 55.5 17.0 −1.14 + 0.3 7.1/12.1 32317
1998 FV53 1999 07 14.2 19 32.58 −28 13.0 19.5 −1.06 − 0.9 2.4/13.5 32685
1995 UG11 1999 07 14.2 19 32.62 −12 54.1 19.4 −0.87 − 1.7 3.4/15.4 30784
1995 SR 1999 07 14.2 19 32.72 +31 50.1 17.1 −0.69 + 5.5 26.9/30.6 35427
1990 GS 1999 07 14.2 19 32.73 −40 28.3 17.2 −1.20 + 0.1 7.8/12.1 32046
1981 EJ4 1999 07 14.2 19 32.76 −07 01.1 18.0 −0.78 − 1.0 4.7/16.2 35415
1995 FV 1999 07 14.3 19 32.79 −15 41.3 16.5 −0.99 − 4.5 2.7/15.3 35426
1999 JG81 1999 07 14.3 19 32.82 −11 47.0 15.9 −0.84 − 6.2 5.4/16.2 35377
1996 AY1 1999 07 14.3 19 32.93 −17 28.2 18.5 −0.80 − 6.0 1.3/15.1 35428
1999 NC2 1999 07 14.3 19 33.03 −00 05.1 17.9 −0.83 − 5.0 8.5/18.3 35396
(11043) 1999 07 14.3 19 33.12 −21 29.1 17.4 −1.03 − 4.0 0.1/14.4 35222
1996 RZ20 1999 07 14.4 19 33.15 −34 23.7 18.5 −1.23 + 0.1 5.9/13.0 31791
(8533) 1999 07 14.4 19 33.17 −29 24.2 16.9 −1.01 + 0.1 2.6/13.6 31503
(8966) 1999 07 14.4 19 33.35 −20 44.2 18.5 −0.83 − 1.8 0.3/14.6 31938

1998 FS51 1999 07 14.4 19 33.58 −14 38.7 18.4 −0.87 − 4.0 2.7/15.6 31752
1997 YD2 1999 07 14.5 19 33.56 −20 59.9 17.2 −1.15 − 0.1 0.3/14.6 35308
1993 RK5 1999 07 14.5 19 33.57 −17 45.5 18.3 −1.08 − 2.2 1.8/15.0 35424
(8678) 1999 07 14.5 19 33.59 −29 01.8 16.9 −0.87 − 3.0 2.6/13.4 31682

1994 PB26 1999 07 14.5 19 33.71 −21 30.2 18.7 −0.78 − 2.4 0.1/14.6 25219
1991 TH14 1999 07 14.5 19 33.78 −19 59.7 17.5 −0.97 − 5.0 0.8/14.8 35287
1982 VF5 1999 07 14.5 19 33.83 −12 35.5 17.1 −0.90 − 1.6 3.7/15.7 35416
(8668) 1999 07 14.5 19 33.86 −38 03.9 16.5 −1.13 − 5.4 7.2/11.7 31679

1996 YC2 1999 07 14.5 19 33.92 −23 47.3 17.0 −1.16 + 0.8 0.9/14.4 35431
1998 BU45 1999 07 14.6 19 34.09 −23 00.9 18.4 −1.07 − 1.8 0.5/14.5 35435
1993 KF 1999 07 14.6 19 34.09 −29 34.8 16.7 −0.90 − 4.5 2.5/13.3 35424
(8733) 1999 07 14.6 19 34.13 −24 37.5 17.2 −0.94 − 1.5 1.0/14.3 31695

1997 AK2 1999 07 14.6 19 34.28 −23 19.4 19.0 −0.84 − 2.0 0.5/14.4 29667
(8685) 1999 07 14.7 19 34.35 −20 52.6 16.7 −1.09 − 2.0 0.4/14.8 31683

1995 WT15 1999 07 14.7 19 34.44 −25 07.1 17.5 −0.91 − 2.1 1.2/14.2 35428
(11181) 1999 07 14.7 19 34.47 −22 11.9 16.8 −0.87 − 0.8 0.2/14.7 35258
1997 BE7 1999 07 14.7 19 34.50 −13 27.9 17.9 −0.94 − 1.7 2.9/15.8 31392
(11136) 1999 07 14.7 19 34.57 −27 19.5 16.4 −1.04 − 6.8 2.6/13.7 35247
(8698) 1999 07 14.7 19 34.69 −24 01.0 17.0 −0.91 − 1.8 0.8/14.5 31686

1998 FV48 1999 07 14.7 19 34.71 −10 13.2 19.2 −0.95 − 2.5 4.2/16.4 32258
1998 FH64 1999 07 14.7 19 34.72 −19 50.9 18.4 −0.82 − 2.5 0.6/15.0 35438
(8276) 1999 07 14.7 19 34.73 −20 28.6 16.3 −1.05 − 1.9 0.5/14.9 31213

1991 PL16 1999 07 14.8 19 34.78 −41 49.8 16.6 −1.19 + 1.9 9.3/12.7 32047
(11144) 1999 07 14.8 19 34.84 −19 33.3 18.0 −0.86 − 2.8 0.7/15.1 35249
1981 EB22 1999 07 14.8 19 34.91 −21 40.6 19.1 −0.82 − 2.3 0.0/14.8 32298
1981 EF19 1999 07 14.8 19 34.91 −24 06.4 19.7 −0.99 − 1.6 0.8/14.5 22429

(11049) 1999 07 14.8 19 34.95 −17 18.8 16.6 −1.06 − 3.1 2.1/15.4 35224
1998 HW35 1999 07 14.8 19 35.13 −20 28.1 17.7 −0.93 − 2.9 0.4/15.0 35333
(8889) 1999 07 14.9 19 35.42 −31 22.7 15.8 −0.99 + 0.9 3.2/13.9 35413

1995 WT4 1999 07 14.9 19 35.59 −15 28.4 18.5 −0.96 + 0.3 2.4/15.6 35296
1998 FD35 1999 07 15.0 19 35.56 −18 02.9 17.7 −0.84 − 2.3 1.2/15.5 35323
1997 YP10 1999 07 15.0 19 35.57 −30 25.5 17.7 −1.20 − 1.5 3.8/13.9 31285
1996 RJ2 1999 07 15.0 19 35.65 −11 34.5 18.3 −1.00 − 3.2 4.1/16.5 35428
1998 FQ23 1999 07 15.0 19 35.82 −23 39.4 19.5 −1.03 − 3.0 0.7/14.8 32317
1997 AO2 1999 07 15.0 19 35.97 −27 22.6 17.4 −0.88 − 4.8 1.8/14.1 35431
1996 VF1 1999 07 15.0 19 36.00 −27 43.0 19.5 −1.09 − 2.6 2.3/14.2 32311
(9047) 1999 07 15.1 19 35.95 −52 14.1 16.8 −1.36 − 7.8 14.1/06.2 32184

1996 XE32 1999 07 15.1 19 36.09 −32 03.8 19.2 −0.87 − 1.6 2.8/13.7 29308
1993 LD1 1999 07 15.1 19 36.45 −34 22.8 17.3 −1.00 + 1.0 4.7/13.8 31585
(8395) 1999 07 15.2 19 36.48 −22 01.5 17.2 −1.09 − 3.3 0.2/15.2 31364

1981 EM46 1999 07 15.2 19 36.48 −19 53.9 17.8 −1.07 − 1.9 0.7/15.4 35277
1998 HZ26 1999 07 15.2 19 36.53 −28 41.3 17.8 −0.94 − 3.5 2.7/14.1 35333
1998 BQ42 1999 07 15.2 19 36.70 −19 01.2 19.3 −1.04 − 3.2 1.0/15.6 34590
1996 XX2 1999 07 15.2 19 36.78 −25 25.4 17.5 −1.03 − 2.4 1.4/14.7 35430
1998 FU58 1999 07 15.3 19 37.16 −11 53.4 18.2 −0.97 − 3.5 3.9/16.8 35437
1989 TC 1999 07 15.3 19 37.19 −68 05.4 16.8 −2.79 + 4.1 23.0/09.5 35060
1998 FY62 1999 07 15.3 19 37.21 −00 00.6 17.7 −0.87 − 3.1 7.9/18.9 35325
1981 EP45 1999 07 15.3 19 37.23 −39 32.7 17.9 −1.04 + 1.4 6.5/13.6 31711
1981 EA10 1999 07 15.4 19 37.20 −41 44.8 18.9 −1.06 + 0.6 6.1/13.1 32509
1989 TP16 1999 07 15.4 19 37.21 −24 06.6 17.3 −0.84 − 2.2 0.8/15.0 26167
1998 EX8 1999 07 15.4 19 37.47 −37 45.1 19.1 −1.07 − 2.6 5.1/13.1 32316
(8489) 1999 07 15.4 19 37.60 −16 22.2 17.5 −0.80 − 3.6 1.8/16.3 31493

1996 UG 1999 07 15.5 19 37.62 −35 51.8 17.3 −1.21 − 4.1 6.3/13.1 31792
1991 TS6 1999 07 15.6 19 38.01 −04 33.1 18.3 −0.85 − 1.8 5.5/18.1 35421
(8396) 1999 07 15.6 19 38.46 −11 06.3 16.8 −1.01 − 4.5 4.4/17.4 31364

1994 PZ26 1999 07 15.7 19 38.46 −13 44.4 17.9 −0.76 − 3.9 2.2/17.0 35426
(8913) 1999 07 15.7 19 38.51 −22 17.8 17.7 −0.70 − 1.3 0.2/15.6 31926

1998 BV25 1999 07 15.7 19 38.56 −15 39.3 17.6 −1.01 − 5.6 2.5/16.8 35313
1998 FA43 1999 07 15.7 19 38.61 −19 56.2 17.6 −0.86 − 1.8 0.6/16.0 35437
1998 FN75 1999 07 15.7 19 38.71 −46 01.7 18.1 −1.25 − 2.1 8.6/11.8 32324
1995 GW 1999 07 15.7 19 38.74 −35 17.8 16.9 −1.20 − 2.9 5.4/13.8 31420
2134 T-3 1999 07 15.7 19 38.76 −29 19.3 18.1 −0.98 − 1.0 2.4/14.7 23534
(11102) 1999 07 15.8 19 38.94 −16 48.7 17.2 −0.94 − 2.2 1.9/16.5 35238
1981 EW22 1999 07 15.8 19 39.03 −17 27.1 20.9 −0.78 − 2.0 1.0/16.4 26919
1999 LW2 1999 07 15.8 19 39.10 −20 31.4 17.6 −0.79 − 2.5 0.3/16.0 35385
1981 EW28 1999 07 15.8 19 39.26 −20 56.2 18.6 −1.09 − 1.0 0.2/16.0 26920
1999 LB6 1999 07 15.9 19 39.42 +23 46.1 16.9 −1.06 − 3.2 21.9/26.0 35386
(11185) 1999 07 15.9 19 39.46 −18 15.9 17.9 −0.81 − 2.4 1.0/16.4 35259
1999 MO 1999 07 15.9 19 39.55 −26 10.6 16.6 −0.99 − 1.9 2.3/15.3 35474
1998 FN78 1999 07 15.9 19 39.65 −41 39.2 18.4 −1.14 − 2.6 6.6/12.8 32070
1999 NS18 1999 07 15.9 19 39.66 −26 16.9 16.7 −1.08 − 0.8 2.3/15.4 35399
1998 FR63 1999 07 15.9 19 39.67 −18 45.7 19.2 −0.99 − 3.3 1.0/16.4 32322
1995 VR12 1999 07 16.0 19 39.61 −19 33.4 19.8 −0.87 − 3.0 0.7/16.3 28860
1997 AG1 1999 07 16.0 19 39.80 −25 38.4 17.0 −0.91 + 0.2 1.4/15.6 35301
(8891) 1999 07 16.0 19 39.83 −07 25.7 16.9 −0.79 − 2.1 4.6/18.0 31921

1998 FP118 1999 07 16.1 19 40.02 −23 19.2 17.9 −0.92 − 1.0 0.6/15.9 32324
(11126) 1999 07 16.1 19 40.09 −29 18.4 17.0 −0.97 − 6.3 3.1/14.6 35244
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5585 P-L 1999 07 16.1 19 40.30 −24 03.4 19.4 −0.89 − 2.1 0.9/15.8 31824
1981 EP6 1999 07 16.1 19 40.44 −39 23.8 18.7 −1.06 + 1.6 5.6/14.4 25972
5123 T-3 1999 07 16.2 19 40.71 −22 34.8 17.5 −1.01 − 5.3 0.4/16.1 35405
(11031) 1999 07 16.3 19 40.90 −31 04.2 16.5 −1.06 − 4.0 4.4/14.7 35220
1998 DK23 1999 07 16.3 19 40.94 −28 44.9 16.3 −1.06 + 1.8 3.0/15.7 35436
1989 TR7 1999 07 16.3 19 41.03 −35 03.4 20.1 −0.93 − 3.2 4.2/14.0 33224
3051 T-2 1999 07 16.4 19 41.24 −16 05.8 20.1 −0.98 − 3.8 1.9/17.2 32733
1998 BT6 1999 07 16.4 19 41.33 −18 56.1 18.4 −1.02 − 2.5 1.0/16.8 35311
1993 FU25 1999 07 16.4 19 41.35 −19 29.0 17.4 −0.90 − 1.6 0.7/16.7 35424
1992 DO7 1999 07 16.4 19 41.53 −22 11.2 18.5 −0.82 − 3.0 0.3/16.3 32304
(11139) 1999 07 16.5 19 41.70 −20 33.8 15.7 −1.04 + 0.1 0.4/16.6 35247
(11056) 1999 07 16.5 19 41.77 −26 38.5 16.2 −1.01 − 6.4 2.3/15.5 35226
(8653) 1999 07 16.5 19 41.77 +02 47.9 16.6 −0.85 − 3.0 9.4/20.5 35413

1981 EN20 1999 07 16.5 19 41.92 −18 51.5 19.3 −1.07 − 3.4 1.0/16.9 32043
(8449) 1999 07 16.5 19 41.93 −25 27.5 16.5 −0.88 − 2.5 1.5/15.9 31484

1997 YO18 1999 07 16.5 19 41.99 −31 17.2 17.3 −1.11 + 0.6 4.4/15.5 35433
6114 P-L 1999 07 16.5 19 42.04 −39 19.0 17.6 −1.18 + 1.3 6.9/14.8 31608
1993 TZ46 1999 07 16.5 19 42.04 −20 10.4 17.7 −0.99 − 4.9 0.7/16.8 35292
1998 EG12 1999 07 16.6 19 42.05 −23 44.9 16.8 −1.05 − 6.7 1.1/16.2 35319
1998 HE121 1999 07 16.6 19 42.27 −29 39.8 16.9 −0.90 − 4.9 2.7/15.1 35440
1998 EX14 1999 07 16.6 19 42.29 −11 38.6 16.8 −0.94 − 3.3 4.1/18.2 35436
(10902) 1999 07 16.6 19 42.31 −25 57.6 15.6 −1.04 − 7.8 2.1/15.7 34797
1981 EY4 1999 07 16.6 19 42.44 −26 33.9 17.1 −1.06 + 1.8 2.2/16.2 35277
1998 FH69 1999 07 16.7 19 42.60 −22 28.6 17.7 −0.84 − 2.1 0.4/16.6 32323
1999 NE48 1999 07 16.7 19 42.68 −10 40.5 16.1 −0.82 − 9.9 4.7/19.3 35401
1998 HE2 1999 07 16.8 19 43.31 −33 07.7 18.2 −0.91 − 3.6 3.6/14.9 32075
1979 UC4 1999 07 16.9 19 43.32 −26 42.4 17.9 −1.03 − 2.3 1.8/16.1 35415
1981 EN30 1999 07 16.9 19 43.36 −23 54.0 16.4 −0.85 − 2.5 1.0/16.5 35415
1996 VM 1999 07 16.9 19 43.44 −38 22.7 16.6 −1.09 − 7.3 7.0/13.4 31421
1997 WJ21 1999 07 16.9 19 43.67 −11 23.2 18.5 −1.06 − 2.8 4.1/18.5 35432
1997 CP28 1999 07 17.0 19 43.76 −28 19.0 17.3 −0.94 + 0.1 2.2/16.2 35431
1998 FD130 1999 07 17.0 19 43.86 +00 12.2 17.3 −0.80 − 2.4 9.2/20.6 35331
1997 BH8 1999 07 17.1 19 44.15 −29 06.9 16.0 −1.10 + 2.7 3.4/16.4 35431
1998 FZ53 1999 07 17.1 19 44.23 −12 15.0 17.1 −1.04 − 1.1 4.2/18.0 35437
1996 AY3 1999 07 17.1 19 44.36 −10 41.3 16.2 −0.80 − 6.1 3.3/19.2 35428
1105 T-1 1999 07 17.2 19 44.71 −11 28.2 17.9 −0.87 − 2.8 3.3/18.8 35479
(8970) 1999 07 17.3 19 44.92 −21 35.0 18.3 −0.83 − 2.1 0.1/17.3 31939
(8690) 1999 07 17.3 19 45.27 −24 14.6 18.4 −1.07 − 2.9 1.2/16.9 31684

1998 BB15 1999 07 17.4 19 45.26 −15 26.4 18.9 −1.06 − 3.5 2.3/18.3 35434
1996 VA31 1999 07 17.4 19 45.35 −30 33.6 19.0 −1.04 − 2.7 3.2/16.0 32056
(8839) 1999 07 17.4 19 45.70 −13 48.2 17.0 −0.81 − 1.8 2.4/18.6 31908
(9243) 1999 07 17.5 19 45.65 −21 12.8 17.8 −0.84 − 2.1 0.0/17.5 32433

(11143) 1999 07 17.5 19 45.69 −21 56.1 17.6 −0.85 − 2.0 0.2/17.4 35248
6705 P-L 1999 07 17.5 19 45.79 −32 52.0 19.5 −1.15 − 2.5 4.3/15.8 34617
1981 EF3 1999 07 17.5 19 45.85 −12 06.2 18.3 −1.04 − 0.7 3.9/18.7 31415
(11122) 1999 07 17.6 19 46.10 −22 07.5 16.9 −1.05 − 1.9 0.4/17.5 35243
1996 RH25 1999 07 17.6 19 46.14 −27 32.5 19.2 −1.10 − 1.8 2.3/16.7 32054
1998 FN76 1999 07 17.6 19 46.21 −19 00.8 17.5 −0.98 − 4.8 0.9/18.0 35326
(9396) 1999 07 17.6 19 46.27 −24 12.8 16.9 −0.87 − 2.0 1.1/17.2 32628

1998 FD69 1999 07 17.6 19 46.43 −23 46.2 18.3 −1.06 − 2.2 0.9/17.3 35438
1993 TJ24 1999 07 17.6 19 46.48 −20 32.3 17.9 −1.09 − 4.1 10.7/28.0 35425

1998 FF83 1999 07 17.7 19 46.96 −20 11.0 16.5 −1.02 − 5.3 0.4/18.0 35438
1998 HF87 1999 07 17.8 19 46.86 −13 22.5 18.1 −0.82 − 1.2 2.6/18.9 35439
(11155) 1999 07 17.9 19 47.32 −15 30.2 16.7 −1.07 − 0.9 2.3/18.6 35251
1990 EU 1999 07 17.9 19 47.36 −17 54.4 15.8 −0.97 + 3.2 1.6/18.2 19027
1996 RC12 1999 07 17.9 19 47.41 −17 18.2 18.4 −1.03 − 4.8 1.6/18.6 31729
1998 KY30 1999 07 17.9 19 47.56 −35 57.8 19.0 −0.88 − 3.4 3.8/15.3 32277
1989 TO 1999 07 17.9 19 47.70 −47 09.9 17.3 −1.53 + 1.2 8.9/14.7 28613
1998 FG 1999 07 18.0 19 47.78 −12 07.4 19.1 −1.00 − 0.5 3.6/19.2 35319
1997 XY8 1999 07 18.0 19 47.79 −22 33.1 18.8 −1.02 − 2.9 0.5/17.8 32058
1992 DM8 1999 07 18.0 19 48.06 −01 40.5 18.8 −0.74 − 4.2 5.9/22.0 32514
1998 AY 1999 07 18.0 19 48.07 −23 14.0 20.6 −1.04 − 3.9 0.8/17.7 32255
1989 SC4 1999 07 18.1 19 48.09 +08 44.7 18.0 −0.72 − 2.8 8.6/24.0 35418
(8834) 1999 07 18.1 19 48.15 −22 44.5 17.9 −0.79 − 3.3 0.4/17.8 31907
(9456) 1999 07 18.1 19 48.16 −22 20.2 16.6 −0.86 − 3.6 0.5/17.9 32643

1981 DY1 1999 07 18.1 19 48.22 −33 15.0 18.2 −1.01 + 2.4 4.5/17.0 26914
1994 BP3 1999 07 18.1 19 48.32 −10 48.4 15.0 −0.77 −12.9 5.5/21.0 35425
1998 FJ21 1999 07 18.1 19 48.40 −28 11.0 18.2 −1.03 − 1.9 2.6/17.1 35322
1998 GN7 1999 07 18.1 19 48.51 −14 18.5 15.0 −0.87 − 9.4 2.9/19.7 35439
1996 XM13 1999 07 18.2 19 48.74 −24 32.9 17.1 −0.94 − 3.6 1.4/17.7 35430
1998 FN123 1999 07 18.2 19 48.82 −25 08.2 18.3 −1.10 − 1.6 1.7/17.7 35439
1996 TG13 1999 07 18.3 19 48.88 −23 35.4 18.7 −1.02 − 2.1 0.9/17.9 35429
1992 PY 1999 07 18.3 19 48.93 −33 28.9 16.8 −1.54 + 6.2 5.5/17.6 29660
1981 EC43 1999 07 18.3 19 49.00 −10 22.7 16.3 −0.86 − 3.3 5.6/20.1 35416
1981 EK30 1999 07 18.3 19 49.31 −14 21.8 18.2 −1.03 + 0.7 3.2/19.2 35415
1999 NL48 1999 07 18.4 19 49.46 −06 14.7 17.9 −0.78 − 4.1 5.3/21.2 35401
1981 EK15 1999 07 18.4 19 49.46 −32 33.2 18.9 −0.93 − 0.5 3.3/16.8 29297
1981 EJ6 1999 07 18.4 19 49.46 +01 37.2 19.7 −0.76 − 1.6 6.4/22.0 26915
1992 EG31 1999 07 18.5 19 50.10 −09 07.7 17.2 −0.78 − 4.4 4.1/20.8 35422
1994 PC12 1999 07 18.6 19 50.08 −30 16.1 17.3 −0.99 + 1.8 3.3/17.6 35426
(8665) 1999 07 18.6 19 50.18 −11 37.8 17.8 −0.99 − 2.6 3.7/20.1 31679

1999 MB1 1999 07 18.6 19 50.30 −12 55.8 19.2 −0.89 − 2.5 2.8/19.9 35394
(8441) 1999 07 18.6 19 50.34 −23 45.8 16.0 −1.12 − 5.4 1.2/18.2 31374

1991 BP2 1999 07 18.6 19 50.50 −27 12.5 15.9 −1.35 + 4.9 2.4/18.3 35283
1997 AN17 1999 07 18.6 19 50.51 −12 07.3 15.3 −1.42 +13.4 4.5/18.3 35431
1981 EL2 1999 07 18.7 19 50.63 −02 18.1 16.9 −0.87 + 0.6 8.3/21.1 35415
1991 SR1 1999 07 18.7 19 50.66 +01 18.0 16.5 −0.87 − 1.2 9.2/22.0 35421
1992 RR5 1999 07 18.7 19 50.75 −23 52.2 17.9 −1.01 − 3.7 1.0/18.3 35289
(11182) 1999 07 18.7 19 50.80 −25 39.4 17.0 −0.93 − 6.7 1.7/17.8 35258
4062 T-2 1999 07 18.8 19 50.89 −03 01.3 18.5 −0.83 − 3.9 5.9/22.2 35480
4221 T-1 1999 07 18.8 19 51.01 −15 30.2 18.3 −0.80 − 3.0 1.8/19.8 32343
1995 UN2 1999 07 18.8 19 51.06 −19 34.9 19.4 −0.81 − 2.5 0.4/19.1 30472
1997 YZ17 1999 07 18.8 19 51.11 −24 26.9 17.4 −1.15 − 0.5 1.7/18.4 35433
(8727) 1999 07 18.9 19 51.30 −21 51.5 16.4 −1.03 − 5.2 0.4/18.7 31693

1999 LF32 1999 07 18.9 19 51.32 −21 13.2 18.0 −1.04 − 3.8 0.1/18.9 35393
(11114) 1999 07 18.9 19 51.33 −08 02.4 17.7 −0.80 − 0.5 4.3/20.8 35241
1998 HZ20 1999 07 18.9 19 51.41 −27 46.5 16.5 −1.06 − 4.9 3.2/17.7 35439
(11179) 1999 07 18.9 19 51.54 −26 09.6 17.3 −1.03 − 1.1 1.9/18.2 35258
(11099) 1999 07 19.0 19 51.97 −40 08.2 15.7 −0.96 − 6.4 10.0/14.5 35237
1998 FD71 1999 07 19.0 19 52.07 −23 24.3 18.5 −1.01 − 2.3 0.8/18.7 35438
1991 RP17 1999 07 19.1 19 52.20 −42 26.9 16.3 −1.10 + 4.9 11.3/17.4 35421
1995 QF1 1999 07 19.1 19 52.35 −17 07.0 17.5 −0.85 − 3.2 1.8/19.8 30455
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1998 GK10 1999 07 19.1 19 52.42 −07 24.7 18.7 −0.78 − 1.4 3.9/21.3 35439
1977 CP 1999 07 19.2 19 52.56 −22 45.1 17.4 −1.08 − 2.8 0.7/18.9 35276
(9402) 1999 07 19.2 19 52.79 −06 24.0 17.0 −0.74 − 1.4 4.4/21.6 32630

1980 FK4 1999 07 19.2 19 52.81 −09 21.7 20.0 −0.85 − 3.5 3.7/21.3 32738
1996 RO4 1999 07 19.2 19 52.86 −20 59.4 19.1 −1.04 − 3.3 0.0/19.3 35428
1998 BK33 1999 07 19.3 19 52.92 −26 17.0 17.6 −1.03 − 5.7 2.2/18.3 35313
1992 HN 1999 07 19.3 19 52.99 −27 49.4 17.3 −1.15 − 4.4 3.0/18.2 35422
1988 KB 1999 07 19.3 19 53.08 −44 01.7 15.9 −1.27 −16.8 10.7/12.3 35417
1995 UE15 1999 07 19.3 19 53.21 −15 47.1 17.9 −0.81 − 1.7 1.6/20.2 35427
1993 FQ73 1999 07 19.3 19 53.22 −21 04.5 18.1 −0.88 − 2.0 0.1/19.3 26743
(11105) 1999 07 19.3 19 53.22 −17 39.3 17.0 −0.97 − 0.2 1.4/19.8 35239
1997 EE7 1999 07 19.4 19 53.29 +00 00.5 18.2 −0.75 − 3.7 6.9/23.4 35431
1991 NS2 1999 07 19.4 19 53.42 −07 06.1 16.0 −0.82 − 4.3 6.4/22.1 35420
1998 MO44 1999 07 19.5 19 53.80 −23 00.7 17.6 −0.58 − 5.3 0.4/19.1 35440
1998 BC44 1999 07 19.5 19 54.02 −25 38.3 18.4 −1.06 − 4.5 1.8/18.7 31430
(11142) 1999 07 19.5 19 54.15 −26 51.5 17.5 −0.87 − 5.7 2.1/18.4 35248
1997 AY5 1999 07 19.6 19 54.41 −17 41.1 19.0 −0.97 − 1.0 1.1/20.1 34871
1996 TF5 1999 07 19.6 19 54.54 −13 36.6 19.1 −1.03 − 3.1 3.1/20.8 35429
1998 HX147 1999 07 19.7 19 54.49 −32 24.4 18.5 −0.74 − 2.5 3.0/17.6 32025
(11071) 1999 07 19.7 19 54.54 −21 36.2 16.9 −0.85 − 0.8 0.3/19.6 35230
1998 HR35 1999 07 19.7 19 54.61 −19 49.1 17.1 −0.86 − 3.5 0.4/19.9 35439
5149 T-2 1999 07 19.7 19 54.71 −08 27.0 18.4 −0.81 − 0.7 4.0/21.6 33059
1998 GQ8 1999 07 19.7 19 54.76 −24 18.1 17.0 −0.82 − 7.8 1.2/19.0 35439
1998 EQ1 1999 07 19.7 19 54.78 +00 07.9 18.5 −0.84 − 3.6 7.0/23.8 35318
(11081) 1999 07 19.8 19 55.04 −18 17.9 17.1 −0.86 − 2.8 0.9/20.3 35232
1998 HK8 1999 07 19.9 19 55.31 −21 41.8 18.1 −0.87 − 2.3 0.3/19.8 35439
1999 NC 1999 07 19.9 19 55.54 −16 42.2 17.5 −0.94 − 6.9 1.9/20.8 35395
1994 CJ17 1999 07 20.0 19 55.79 −20 30.9 17.6 −1.00 − 6.2 0.1/20.1 35425
1995 UX44 1999 07 20.0 19 56.15 −23 38.9 17.7 −0.87 − 2.3 0.9/19.6 35427
1998 FR124 1999 07 20.0 19 56.18 −18 29.8 17.1 −0.87 − 3.3 0.8/20.5 35439
(11089) 1999 07 20.1 19 56.25 −20 17.6 17.2 −0.52 − 2.2 0.1/20.2 35234
1994 PQ14 1999 07 20.1 19 56.45 −14 37.0 17.7 −0.80 − 2.6 2.1/21.2 35426
1996 XJ11 1999 07 20.1 19 56.53 −17 48.0 17.9 −0.89 − 5.0 1.4/20.8 35430
(11176) 1999 07 20.1 19 56.54 −20 48.0 17.9 −0.85 − 2.6 0.0/20.2 35257
1998 HA15 1999 07 20.2 19 56.58 −22 11.1 19.4 −1.05 − 3.6 0.5/20.0 35439
1998 MA11 1999 07 20.2 19 56.72 +00 53.5 17.6 −0.49 − 1.3 3.9/24.3 35339
1998 FH71 1999 07 20.2 19 56.72 −04 55.1 17.0 −0.79 − 2.1 5.6/23.0 35438
1999 NF23 1999 07 20.2 19 56.75 −17 22.6 17.5 −1.02 − 2.7 1.5/20.8 35399
1994 AK16 1999 07 20.2 19 56.78 −09 49.9 17.7 −0.97 − 2.5 4.1/22.0 35425
1992 DS5 1999 07 20.2 19 56.78 −21 46.9 18.5 −0.82 − 2.7 0.3/20.1 35063
(8623) 1999 07 20.3 19 56.96 −13 33.4 18.4 −0.79 − 2.3 2.2/21.5 31669
(8596) 1999 07 20.3 19 57.18 −12 58.5 17.4 −1.02 − 4.5 3.2/21.7 31518

1998 FX61 1999 07 20.3 19 57.21 −22 14.4 19.1 −0.94 − 1.8 0.5/20.1 35437
(8634) 1999 07 20.3 19 57.26 −42 14.0 18.0 −1.16 − 2.6 7.3/16.7 31671

1993 FE43 1999 07 20.3 19 57.29 −17 46.2 18.6 −0.88 − 3.4 1.0/20.9 34580
(8600) 1999 07 20.3 19 57.29 −24 03.5 18.0 −1.02 − 3.4 1.2/19.8 31519

1997 AT17 1999 07 20.3 19 57.30 −23 05.7 20.7 −0.81 − 2.4 0.6/20.0 32249
1998 FD117 1999 07 20.3 19 57.33 +01 28.8 16.4 −0.97 + 0.4 10.6/23.0 35438
1998 FE112 1999 07 20.3 19 57.37 +00 48.1 16.5 −0.91 − 0.1 8.1/23.5 35328
1999 LA7 1999 07 20.3 19 57.39 −18 42.2 18.0 −1.02 − 2.8 0.8/20.7 35386
5090 T-3 1999 07 20.4 19 57.31 −29 38.4 18.6 −0.94 − 4.7 3.0/18.7 32344

3141 T-2 1999 07 20.4 19 57.52 −26 04.6 17.3 −0.95 − 2.2 2.7/19.6 35480
(8890) 1999 07 20.4 19 57.55 −19 53.3 18.1 −0.79 − 2.4 0.2/20.6 31920

1998 BH25 1999 07 20.5 19 57.77 −24 25.3 17.4 −1.02 − 3.6 1.5/19.9 35435
1998 DD14 1999 07 20.5 19 57.89 −01 51.9 17.0 −0.74 − 2.6 7.2/24.0 35317
1993 VF2 1999 07 20.5 19 57.98 −25 36.1 17.9 −1.14 − 4.9 2.2/19.7 35425
1999 NP3 1999 07 20.5 19 58.13 −09 05.6 17.2 −0.91 − 0.8 3.8/22.3 35397
1998 EF2 1999 07 20.6 19 58.20 −17 33.2 17.7 −0.84 − 3.0 1.1/21.2 35436
1998 FU64 1999 07 20.6 19 58.29 −05 27.1 17.9 −0.78 − 3.6 5.0/23.6 35325
1990 QN5 1999 07 20.6 19 58.37 −31 21.4 16.9 −1.04 − 0.7 3.9/19.0 35419
1998 HJ32 1999 07 20.7 19 58.59 +03 11.1 16.8 −0.87 − 1.7 10.4/24.5 35333
1981 EM39 1999 07 20.7 19 58.62 −29 27.6 18.5 −1.14 − 1.2 4.0/19.5 26922
1998 FG72 1999 07 20.7 19 58.83 −23 37.9 17.7 −0.96 − 2.0 1.1/20.3 35326
(8912) 1999 07 20.9 19 59.33 −17 53.7 16.6 −0.82 − 2.6 1.0/21.4 31926

1996 TA8 1999 07 20.9 19 59.79 −20 12.8 19.3 −1.07 − 3.0 0.2/21.1 33496
1999 MG1 1999 07 21.0 20 00.06 −10 21.5 16.4 −0.92 + 1.9 4.1/22.3 35474
6833 P-L 1999 07 21.1 20 00.15 −22 59.3 18.3 −0.89 − 2.1 0.8/20.7 32343
1996 VO8 1999 07 21.1 20 00.16 −24 27.5 17.5 −1.07 − 3.9 1.5/20.4 35430
1997 EY34 1999 07 21.1 20 00.33 −21 13.1 18.1 −0.87 − 3.5 0.2/21.0 35303
(8286) 1999 07 21.1 20 00.35 −28 14.3 15.2 −1.18 + 1.0 3.8/20.2 31215

1989 SA10 1999 07 21.1 20 00.50 −32 56.2 18.2 −1.19 − 1.6 5.0/19.3 32301
(11058) 1999 07 21.3 20 01.14 +15 04.3 16.2 −0.92 −13.9 17.3/03.3 35226
1998 FP70 1999 07 21.3 20 01.29 −22 03.5 18.7 −0.81 − 2.6 0.4/21.1 35438
(8420) 1999 07 21.3 20 01.30 −22 27.5 16.3 −1.08 + 2.2 0.8/21.2 31370

4245 T-3 1999 07 21.4 20 01.55 −30 45.5 17.6 −1.08 − 4.5 3.9/19.5 35481
1992 RC1 1999 07 21.4 20 01.64 −24 50.7 16.9 −1.00 − 2.0 2.2/20.8 35289
(8587) 1999 07 21.4 20 01.71 −20 00.5 17.2 −1.08 − 0.7 0.2/21.6 31517

1981 EW8 1999 07 21.4 20 01.72 −14 56.0 20.1 −0.93 − 2.6 1.8/22.4 21966
1251 T-2 1999 07 21.5 20 01.92 −19 30.1 18.5 −0.80 − 2.5 0.3/21.7 35480
1998 FT26 1999 07 21.5 20 01.98 −40 54.5 18.9 −1.16 + 0.4 7.5/18.7 32317
1991 PK3 1999 07 21.5 20 02.17 −24 12.2 16.9 −0.97 − 3.4 1.6/20.9 35420
(11042) 1999 07 21.6 20 02.11 −24 10.5 18.0 −1.03 − 6.1 1.5/20.9 35222
1998 FL58 1999 07 21.6 20 02.19 −20 03.8 18.1 −1.10 − 3.2 0.2/21.7 35437
1998 FX64 1999 07 21.6 20 02.21 −29 27.0 17.2 −1.08 − 2.3 3.6/20.1 35438
1998 EZ12 1999 07 21.6 20 02.27 −35 55.9 17.4 −1.05 − 1.2 6.0/19.2 32316
1996 YG 1999 07 21.6 20 02.28 −24 12.8 18.2 −0.87 − 1.5 1.1/21.0 35430
1998 HE84 1999 07 21.6 20 02.41 −00 00.1 17.4 −0.72 − 3.0 7.3/25.7 35334
(8458) 1999 07 21.6 20 02.60 −20 29.9 18.0 −1.09 − 1.8 0.0/21.7 31486

1981 EA27 1999 07 21.8 20 02.92 −21 40.4 20.7 −0.80 − 2.6 0.3/21.6 34824
(8524) 1999 07 21.8 20 03.04 −30 31.7 16.9 −1.13 + 0.5 4.7/20.5 31501

1998 DH35 1999 07 21.8 20 03.19 −39 47.8 18.4 −1.20 + 0.1 7.0/19.1 32315
1990 SO7 1999 07 21.8 20 03.21 −12 56.0 17.8 −0.82 − 5.2 2.9/23.4 35419
1976 UB16 1999 07 21.8 20 03.28 −41 21.7 17.0 −1.05 − 3.5 8.5/17.5 35056
1998 FE3 1999 07 21.8 20 03.34 −23 33.8 18.3 −0.94 − 4.1 1.1/21.3 32316
1162 T-2 1999 07 21.9 20 03.29 −25 08.4 18.2 −0.96 − 2.7 1.8/21.1 35403
(11067) 1999 07 21.9 20 03.31 −17 58.4 17.2 −0.84 − 3.0 0.8/22.4 35229
1998 FA1 1999 07 21.9 20 03.66 −24 43.7 17.6 −0.95 − 3.8 1.7/21.2 35320
1997 AJ19 1999 07 21.9 20 03.75 −17 53.0 17.8 −0.88 − 2.2 0.9/22.4 35431
1998 BM25 1999 07 21.9 20 03.80 −27 23.7 18.1 −1.14 − 1.4 2.7/21.0 35435
1972 AU 1999 07 22.0 20 03.89 −36 40.6 16.2 −1.20 + 1.8 7.0/19.9 35414
1997 AN14 1999 07 22.0 20 03.89 −13 17.6 17.7 −0.83 − 1.1 2.3/23.2 35431
(8610) 1999 07 22.1 20 04.17 −25 43.4 17.4 −1.04 − 3.8 1.9/21.1 31666
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1987 QW 1999 07 22.1 20 04.21 +03 45.3 16.8 −0.79 − 3.3 11.2/27.5 35279
1998 FL36 1999 07 22.2 20 04.50 −11 59.9 16.4 −0.83 − 4.9 3.4/23.9 35437
4283 T-1 1999 07 22.2 20 04.50 −34 01.5 18.1 −1.20 − 3.1 5.6/19.8 32092
1993 FG33 1999 07 22.2 20 04.66 −21 58.7 17.8 −0.88 − 3.5 0.6/21.9 31961
1149 T-1 1999 07 22.2 20 04.70 −12 45.8 19.0 −0.87 − 3.4 2.8/23.7 34338
1993 DJ 1999 07 22.2 20 04.91 −01 30.0 16.0 −1.06 −20.6 8.9/28.5 35423
1994 PV5 1999 07 22.2 20 04.94 −18 32.6 17.8 −0.83 − 2.3 0.6/22.6 29620
1981 EZ23 1999 07 22.2 20 04.95 −15 24.4 18.7 −0.91 − 2.8 1.9/23.2 32043
1998 HH33 1999 07 22.3 20 05.17 −26 58.7 18.7 −1.08 − 2.3 2.4/21.3 32265
1995 GO2 1999 07 22.3 20 05.22 −21 19.9 17.8 −0.58 − 2.3 0.2/22.2 33248
1981 ER33 1999 07 22.3 20 05.24 −11 11.1 19.2 −1.00 − 3.4 3.9/24.0 26921
1998 DR15 1999 07 22.4 20 05.41 −29 52.3 17.6 −1.16 − 1.6 4.0/20.9 35436
1991 RT26 1999 07 22.4 20 05.42 +02 16.9 16.2 −0.83 − 3.4 9.5/26.8 35421
2261 T-2 1999 07 22.4 20 05.49 −23 04.3 17.6 −1.05 − 2.6 1.1/22.0 35480
1990 BM1 1999 07 22.4 20 05.62 −19 25.9 17.0 −1.06 −11.6 0.3/22.7 35418
(8606) 1999 07 22.5 20 05.87 −01 36.1 15.8 −0.82 − 1.8 6.5/25.9 31665

1995 PF 1999 07 22.5 20 06.03 −12 02.6 17.9 −1.04 + 3.9 3.8/23.0 35295
1994 PF9 1999 07 22.6 20 06.29 −19 23.3 18.5 −0.78 − 2.6 0.2/22.8 32308
1998 FC107 1999 07 22.6 20 06.43 −12 03.0 19.3 −0.98 − 2.3 2.9/24.1 31766
1998 BL26 1999 07 22.6 20 06.47 −18 17.5 18.3 −0.88 − 3.7 0.7/23.1 35435
1990 VU3 1999 07 22.6 20 06.52 −19 26.8 17.8 −0.83 − 2.8 0.2/22.8 35419
1997 AQ2 1999 07 22.7 20 06.51 −25 06.9 17.1 −1.03 0.0 1.8/22.0 30786
1979 MB6 1999 07 22.7 20 06.57 −16 28.8 17.1 −0.98 − 5.3 1.9/23.0 35414
(8583) 1999 07 22.7 20 06.76 −22 07.5 18.4 −0.82 − 2.6 0.6/22.4 31516

1992 AM3 1999 07 22.7 20 06.94 −17 56.1 18.0 −0.97 + 0.9 0.7/23.0 35421
1998 CU3 1999 07 22.8 20 07.00 −22 59.3 18.3 −1.04 − 3.0 1.0/22.3 31799
(9205) 1999 07 22.8 20 07.09 −20 20.0 17.3 −0.80 − 2.5 6.5/03.0 32425

1988 RT12 1999 07 22.8 20 07.11 −11 52.8 18.3 −0.54 − 1.9 1.8/24.5 35417
1992 EY8 1999 07 22.8 20 07.12 −21 36.6 18.4 −0.81 − 4.0 0.4/22.6 35288
1995 KF 1999 07 22.8 20 07.23 −13 40.5 15.6 −0.87 −23.3 3.1/25.2 35427
1998 FX113 1999 07 22.8 20 07.33 −19 58.6 18.9 −1.04 − 1.8 8.2/03.0 35438
(11138) 1999 07 22.9 20 07.33 −15 07.5 16.9 −0.99 + 1.5 2.3/23.5 35247
1995 SL2 1999 07 22.9 20 07.40 −05 54.9 17.3 −0.86 − 6.0 5.3/26.0 35427
1999 NO 1999 07 22.9 20 07.45 −24 01.3 18.5 −0.88 − 2.9 1.3/22.2 35396
1981 EB35 1999 07 22.9 20 07.61 −11 15.7 18.0 −0.99 − 4.3 3.7/24.7 35415
1981 ER29 1999 07 23.0 20 07.82 −00 44.4 18.8 −0.85 − 3.7 6.4/27.0 32299
1979 YQ 1999 07 23.0 20 07.95 −28 53.0 16.7 −1.03 − 6.2 3.3/21.1 35415
(11186) 1999 07 23.0 20 08.10 −10 30.9 17.3 −0.89 − 6.7 3.4/25.2 35259
(8313) 1999 07 23.1 20 08.17 −23 08.9 15.6 −0.92 −10.4 1.2/22.3 31221
(9134) 1999 07 23.1 20 08.25 −18 58.4 17.8 −0.85 − 3.5 0.4/23.4 32204
(9460) 1999 07 23.1 20 08.28 −36 16.0 17.4 −1.04 − 5.7 5.5/19.5 32644

1998 FN40 1999 07 23.1 20 08.32 −20 47.8 16.8 −1.06 − 1.4 0.3/23.1 35323
(11244) 1999 07 23.1 20 08.42 −22 37.3 17.6 −1.02 − 4.5 0.9/22.7 35274
(8809) 1999 07 23.2 20 08.86 −02 17.6 16.6 −0.87 − 2.4 7.0/26.3 31901

1981 EN15 1999 07 23.3 20 08.92 −19 01.5 18.6 −1.07 − 2.3 0.4/23.5 35415
1998 HS37 1999 07 23.3 20 08.94 −17 49.4 17.5 −0.90 − 2.1 0.8/23.7 35333
1997 YF11 1999 07 23.3 20 09.09 −23 25.6 17.2 −1.01 − 7.0 1.4/22.6 35309
1997 GO24 1999 07 23.3 20 09.17 −01 35.1 17.5 −0.54 − 1.0 4.0/27.0 35432
3024 T-1 1999 07 23.4 20 09.38 −19 28.4 17.9 −0.99 − 3.2 0.2/23.5 35479
1998 FT109 1999 07 23.4 20 09.64 −17 48.9 17.3 −1.10 − 1.0 0.9/23.8 35438
(11171) 1999 07 23.4 20 09.66 +09 43.7 15.6 −0.64 − 5.1 14.7/31.6 35255

1996 UE 1999 07 23.5 20 09.77 −30 24.7 15.8 −0.92 − 4.8 6.0/21.2 35429
1998 KX3 1999 07 23.5 20 09.78 −18 21.7 18.2 −0.79 − 3.4 0.5/23.9 35440
(8205) 1999 07 23.5 20 09.85 −19 09.1 17.4 −0.77 − 2.7 0.3/23.7 32041

1978 VL8 1999 07 23.5 20 10.06 −41 52.2 18.8 −1.01 − 6.2 7.2/18.0 32439
1998 KT28 1999 07 23.5 20 10.08 −05 55.0 18.0 −0.77 − 2.4 4.4/26.3 35440
1998 KK31 1999 07 23.6 20 10.09 −27 00.7 19.3 −0.82 − 3.9 1.8/22.2 32277
(8745) 1999 07 23.6 20 10.15 −20 16.3 16.6 −0.95 − 1.6 0.1/23.6 35413

1999 NZ5 1999 07 23.6 20 10.31 −05 02.5 15.7 −0.76 −11.7 7.6/27.9 35398
1998 HZ127 1999 07 23.6 20 10.34 −18 34.5 18.0 −0.80 − 2.6 0.5/23.9 35440
1998 GO9 1999 07 23.6 20 10.45 −20 08.4 16.7 −0.77 − 8.9 0.0/23.7 35331
1994 FP 1999 07 23.7 20 10.75 −52 18.1 19.7 −1.53 − 0.5 10.1/17.8 29944
5491 T-2 1999 07 23.7 20 10.76 −29 36.3 17.4 −0.96 + 0.5 3.1/22.4 35480
1998 FY65 1999 07 23.7 20 10.80 −19 14.0 17.9 −0.95 − 2.5 0.3/23.9 35438
(9022) 1999 07 23.8 20 10.85 +06 39.7 17.0 −0.83 + 2.0 9.4/27.3 32179

1998 FP53 1999 07 23.8 20 10.99 −09 49.2 19.3 −1.01 − 3.7 3.7/25.7 32320
1999 NB28 1999 07 23.8 20 11.02 −26 53.5 16.9 −0.93 − 5.2 2.9/22.4 35400
1998 FK105 1999 07 23.8 20 11.27 −04 34.9 17.6 −0.78 − 2.0 5.3/26.9 35328
1998 FV14 1999 07 23.9 20 11.32 −03 46.5 18.3 −0.75 − 3.3 5.8/27.4 35321
1988 RH11 1999 07 23.9 20 11.51 −17 46.5 19.6 −0.55 − 1.8 0.5/24.4 15713
1999 KF4 1999 07 24.0 20 11.70 +16 31.4 15.8 −0.86 + 6.3 15.8/28.3 35383
1998 FO109 1999 07 24.1 20 12.46 −21 20.0 17.1 −1.09 − 0.3 0.6/24.0 35328
1981 EK42 1999 07 24.1 20 12.47 −13 02.5 19.9 −0.77 − 2.8 2.0/25.5 26922
1994 PL25 1999 07 24.2 20 12.66 −14 09.3 17.7 −0.77 − 5.8 1.9/25.6 35426
1998 GA 1999 07 24.2 20 12.89 −26 33.1 18.1 −1.05 − 3.0 2.4/23.1 35439
(9461) 1999 07 24.4 20 13.29 −19 43.2 17.0 −0.91 − 2.4 0.1/24.4 35414

1987 DO 1999 07 24.4 20 13.37 −18 11.9 18.5 −1.00 − 4.1 0.6/24.8 32300
1992 SC4 1999 07 24.4 20 13.47 −23 24.2 20.1 −1.06 − 3.6 1.4/23.8 29300
1998 FD2 1999 07 24.4 20 13.50 −17 45.2 18.4 −0.93 − 4.4 0.8/24.9 35320
1998 HX45 1999 07 24.4 20 13.56 −24 16.4 17.1 −0.93 − 2.9 1.7/23.6 35334
4309 T-3 1999 07 24.4 20 13.58 −14 41.1 18.5 −0.86 − 4.9 2.1/25.6 32506
1995 VV 1999 07 24.4 20 13.69 −37 12.3 17.8 −0.97 − 2.9 5.8/21.0 32309
1999 NU3 1999 07 24.5 20 13.79 −14 57.2 16.1 −0.81 −11.7 2.1/25.9 35397
(8821) 1999 07 24.5 20 13.88 −16 22.9 17.5 −0.80 − 4.0 1.1/25.3 31904

(11184) 1999 07 24.5 20 14.03 −05 40.8 16.9 −0.76 − 5.3 4.9/27.8 35259
1995 QQ 1999 07 24.5 20 14.07 −25 56.7 17.0 −1.12 + 3.8 2.6/24.0 35427
(8327) 1999 07 24.5 20 14.08 −17 27.0 16.9 −0.91 − 3.1 1.0/25.1 31349

1999 NV27 1999 07 24.6 20 14.14 −22 54.4 16.9 −0.59 0.0 0.6/24.1 35400
1997 AP14 1999 07 24.6 20 14.38 −19 08.6 17.8 −0.93 − 3.3 0.3/24.8 35431
4809 P-L 1999 07 24.7 20 14.44 −25 23.2 19.8 −1.09 − 3.7 2.3/23.7 34265
1988 QY 1999 07 24.7 20 14.64 +18 15.8 17.4 −0.54 − 0.6 7.4/02.7 32300
1981 EP3 1999 07 24.7 20 14.68 −07 10.4 20.5 −0.77 − 2.0 3.6/27.2 26915
1999 MH1 1999 07 24.7 20 14.89 −22 52.6 16.2 −0.86 −10.8 1.3/24.0 35395
1998 DT33 1999 07 24.8 20 14.84 −14 04.5 18.6 −0.95 − 5.2 2.2/26.0 35436
(8943) 1999 07 24.8 20 14.91 −11 15.2 19.1 −0.82 − 3.9 2.6/26.6 31933

1999 NT27 1999 07 24.8 20 14.97 −21 56.5 17.0 −0.80 − 3.0 0.7/24.4 35400
(8625) 1999 07 24.8 20 14.98 −22 30.4 17.6 −0.98 − 1.7 1.0/24.4 35413

1997 YC14 1999 07 24.8 20 15.31 −22 27.1 15.4 −1.06 + 2.5 1.4/24.6 35433
1981 EQ4 1999 07 24.9 20 15.25 −08 00.2 19.1 −0.76 − 2.0 3.3/27.2 31945
1991 RK16 1999 07 24.9 20 15.47 −24 16.8 16.6 −0.94 − 3.8 1.9/24.1 35421
1992 DG7 1999 07 24.9 20 15.49 −14 54.3 17.6 −0.79 − 5.3 1.7/26.0 35421
(8677) 1999 07 24.9 20 15.58 −15 11.9 16.7 −0.79 − 6.2 1.6/26.0 31681
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1988 XL 1999 07 24.9 20 15.69 −14 03.9 16.3 −0.92 − 2.6 2.6/26.0 35417
1994 CD14 1999 07 25.0 20 15.61 −22 22.4 18.9 −0.96 − 4.7 1.0/24.5 34582
1981 EK47 1999 07 25.0 20 15.67 −17 25.2 19.8 −0.65 − 2.0 0.5/25.5 32215
1991 BX 1999 07 25.0 20 15.81 −14 52.8 17.7 −0.77 − 2.1 1.4/26.0 35420
1998 JC4 1999 07 25.0 20 15.84 −06 23.3 17.5 −0.77 − 2.4 4.1/27.6 35440
1999 MY1 1999 07 25.0 20 15.90 −01 54.4 16.7 −1.30 + 7.7 8.4/26.4 35474
1996 TO10 1999 07 25.0 20 15.90 −26 00.3 16.4 −1.09 − 6.7 2.8/23.7 35429
1998 EZ2 1999 07 25.0 20 15.92 −31 54.2 16.4 −0.98 − 3.4 5.6/22.6 35436
1981 DU2 1999 07 25.1 20 16.09 −24 36.8 16.7 −1.08 + 5.1 2.3/24.7 35276
1993 TV34 1999 07 25.1 20 16.34 −20 47.5 17.6 −1.09 − 3.9 0.4/25.0 35425
1999 MB2 1999 07 25.1 20 16.36 −18 07.3 15.9 −1.00 − 6.9 0.7/25.5 35395
(8754) 1999 07 25.1 20 16.37 −20 48.3 16.4 −0.87 − 2.4 0.4/25.0 35413
(9463) 1999 07 25.1 20 16.38 −18 41.1 17.7 −0.85 − 2.6 0.4/25.4 32644
(9142) 1999 07 25.1 20 16.43 −14 20.1 16.8 −0.53 − 3.5 1.2/26.4 32206

1996 XJ6 1999 07 25.1 20 16.43 −27 01.1 18.1 −1.04 − 5.3 2.6/23.6 35430
1995 ED8 1999 07 25.1 20 16.52 −54 57.5 17.0 −1.88 + 7.5 15.7/24.0 35426
1999 MK 1999 07 25.2 20 16.62 −07 10.2 17.3 −0.93 + 0.7 6.7/27.1 35394
1998 HU1 1999 07 25.2 20 16.67 −26 08.1 17.8 −1.03 − 4.7 2.9/23.9 35439
1998 FD58 1999 07 25.2 20 16.67 −19 44.7 18.2 −1.01 − 2.9 0.0/25.3 35324
1994 PN36 1999 07 25.2 20 16.75 −11 41.9 19.1 −0.76 − 4.7 2.4/27.1 32308
1998 FB54 1999 07 25.2 20 16.80 −20 09.0 17.4 −0.94 − 2.2 0.2/25.2 35323
2176 T-2 1999 07 25.2 20 16.86 −41 18.0 17.7 −1.18 + 0.3 8.6/21.6 34271
1997 YA8 1999 07 25.3 20 16.79 −02 53.3 16.6 −1.01 − 0.4 6.9/28.2 35433
(8806) 1999 07 25.3 20 16.99 −06 25.0 17.2 −0.83 − 3.2 4.5/28.0 31900

1998 FS103 1999 07 25.3 20 17.14 −09 28.8 17.6 −0.98 − 2.2 4.1/27.2 35438
1993 SO7 1999 07 25.3 20 17.15 −18 59.9 18.1 −1.08 − 4.3 0.3/25.5 35424
1986 QF1 1999 07 25.4 20 17.23 −29 15.3 16.9 −1.17 − 2.5 4.4/23.7 35416
(8957) 1999 07 25.4 20 17.29 −19 35.8 17.2 −1.08 − 2.3 0.0/25.4 31936

1997 AK13 1999 07 25.4 20 17.44 −28 50.8 17.5 −0.82 − 4.7 2.5/23.4 35431
(10672) 1999 07 25.5 20 17.59 −11 22.0 15.5 −0.92 + 2.2 3.0/26.6 34737
1998 KT26 1999 07 25.5 20 17.83 −22 53.0 17.8 −0.78 − 6.5 0.9/24.8 35337
2725 P-L 1999 07 25.5 20 17.85 −17 47.5 19.6 −0.90 − 3.1 0.6/25.9 29668
1995 UC9 1999 07 25.5 20 17.99 −23 17.5 18.4 −0.87 − 2.8 1.2/24.9 35427
1991 TL13 1999 07 25.5 20 18.00 −36 07.0 17.3 −1.10 − 1.5 6.9/22.5 35063
(8828) 1999 07 25.6 20 18.03 −03 11.4 15.7 −0.90 − 5.7 7.3/29.2 35413

1998 FX55 1999 07 25.6 20 18.08 −20 26.1 16.8 −1.04 − 5.8 0.4/25.5 35437
1998 HA91 1999 07 25.6 20 18.20 −17 54.0 17.4 −0.99 − 5.2 0.7/26.0 35439
(8640) 1999 07 25.6 20 18.42 −21 16.9 16.3 −0.89 − 5.2 0.6/25.3 31673

1997 YZ12 1999 07 25.7 20 18.40 −22 29.5 17.5 −0.98 − 7.5 1.4/25.0 35309
(8848) 1999 07 25.7 20 18.44 −24 34.1 16.5 −0.91 − 2.8 1.8/24.8 31910

1998 FC111 1999 07 25.7 20 18.45 −12 04.5 16.0 −0.86 0.0 2.7/26.9 35438
1997 XH5 1999 07 25.7 20 18.57 −23 56.0 18.6 −1.09 − 2.3 1.7/25.0 31796
(8647) 1999 07 25.7 20 18.68 −20 59.2 16.5 −1.12 − 1.8 0.6/25.5 31674

1981 EP30 1999 07 25.7 20 18.70 +03 59.2 17.8 −0.72 − 5.6 7.2/31.7 35415
1981 DT2 1999 07 25.8 20 18.78 −30 52.1 16.9 −1.14 + 1.1 4.1/24.2 35415
1996 TY46 1999 07 25.8 20 18.84 −19 24.6 17.5 −1.00 − 3.1 0.1/25.9 35429
1989 SB4 1999 07 25.8 20 18.84 −19 43.3 18.0 −1.01 − 4.7 0.0/25.8 35418
1996 VM30 1999 07 25.8 20 19.25 −37 32.3 16.3 −1.18 − 5.5 8.4/21.6 31793
1990 TV12 1999 07 25.9 20 19.18 +08 50.0 17.9 −0.54 − 0.1 5.6/31.8 35419
(8946) 1999 07 25.9 20 19.21 −17 02.3 16.6 −0.85 − 3.3 0.9/26.4 31934

1996 YT1 1999 07 25.9 20 19.23 −16 41.1 16.2 −1.07 + 2.8 1.2/26.3 35301

1997 XD5 1999 07 25.9 20 19.38 −19 14.6 17.8 −0.94 − 6.3 0.1/26.0 35307
1997 YF10 1999 07 25.9 20 19.39 −24 56.4 18.0 −1.09 − 3.7 1.9/24.9 35308
1993 HQ1 1999 07 25.9 20 19.44 −55 31.4 18.0 −1.93 + 4.4 17.5/22.0 23539
1998 FX60 1999 07 25.9 20 19.54 −25 21.5 17.7 −0.93 − 2.3 2.2/24.9 35324
1981 EN45 1999 07 25.9 20 19.55 −19 48.8 17.9 −1.13 − 2.0 0.1/25.9 28882
1981 EM3 1999 07 25.9 20 19.57 −11 17.2 18.1 −1.04 − 1.5 3.5/27.4 35415
1978 UL6 1999 07 25.9 20 19.65 −16 38.8 18.8 −1.03 − 2.9 1.3/26.5 28882
1998 HR150 1999 07 26.0 20 19.76 −00 34.8 17.9 −0.83 − 3.0 6.1/29.9 35440
6104 P-L 1999 07 26.0 20 19.82 −14 14.5 18.6 −0.77 − 2.8 1.6/27.1 35479
1990 VL6 1999 07 26.0 20 19.97 +04 42.9 16.6 −0.52 − 1.5 5.1/31.5 35419
1997 CU28 1999 07 26.0 20 19.98 −19 53.4 17.5 −0.95 − 2.3 0.1/26.0 35431
1998 HU123 1999 07 26.0 20 20.00 −11 58.0 17.2 −0.88 − 7.4 2.6/27.9 35440
1998 FP63 1999 07 26.1 20 20.08 −19 26.6 17.6 −0.81 − 3.8 0.0/26.1 35437
1998 DN5 1999 07 26.1 20 20.17 −10 13.0 18.7 −0.96 − 2.3 3.4/28.0 31800
(8546) 1999 07 26.2 20 20.63 −15 01.8 16.6 −1.00 − 1.9 1.8/27.0 31506
(8763) 1999 07 26.2 20 20.64 −21 53.4 17.1 −0.93 − 2.4 0.9/25.8 31702

1998 DA34 1999 07 26.2 20 20.78 −27 31.1 17.5 −1.04 − 2.0 3.2/24.8 35436
(11006) 1999 07 26.2 20 20.79 −16 26.2 15.3 −0.99 − 2.6 1.6/26.9 35213
2191 T-3 1999 07 26.3 20 20.99 −23 28.4 20.1 −0.93 − 2.1 1.3/25.6 31436
1999 NE30 1999 07 26.3 20 21.10 −20 26.4 17.6 −0.86 − 5.7 0.3/26.2 35400
1995 SX53 1999 07 26.3 20 21.19 −29 18.0 18.9 −1.21 + 3.0 3.4/25.2 29923
1996 VF3 1999 07 26.4 20 21.23 −33 37.1 17.8 −1.14 − 4.1 5.1/23.4 32311
(8851) 1999 07 26.4 20 21.26 −31 47.8 16.7 −0.88 − 4.1 3.7/23.7 31911
(9382) 1999 07 26.4 20 21.47 −13 07.4 16.9 −1.04 − 4.6 3.0/27.7 32625

1994 EV6 1999 07 26.4 20 21.61 −26 57.8 18.6 −1.02 − 4.1 2.7/25.0 31964
1998 HT50 1999 07 26.5 20 21.57 −39 18.2 19.0 −1.09 − 1.8 6.4/22.7 33267
(8939) 1999 07 26.5 20 21.70 −22 04.1 17.5 −0.86 − 2.7 0.8/26.0 31932
(8311) 1999 07 26.5 20 21.71 −15 00.1 17.3 −0.98 − 5.3 1.9/27.5 31220

1991 UV3 1999 07 26.5 20 21.82 −07 06.0 19.5 −0.86 − 1.9 3.9/28.9 33229
1998 FM64 1999 07 26.6 20 21.96 −18 22.2 17.7 −0.81 − 3.1 0.4/26.8 35438
1998 FO72 1999 07 26.6 20 21.96 −28 07.8 17.9 −0.93 − 2.1 3.0/25.0 32323
(8846) 1999 07 26.6 20 22.16 −20 23.4 17.9 −0.86 − 3.4 0.3/26.5 31910

1994 AR1 1999 07 26.6 20 22.26 −09 23.7 17.6 −1.03 − 0.4 3.7/28.3 35425
1998 HV121 1999 07 26.6 20 22.28 −21 24.5 16.4 −0.81 − 6.5 0.7/26.2 35336
2164 T-3 1999 07 26.6 20 22.38 −07 28.6 18.8 −0.85 − 2.8 3.9/29.0 32093
3285 T-1 1999 07 26.7 20 22.34 −12 32.8 19.1 −0.93 − 3.8 2.3/28.1 32786
1995 VA1 1999 07 26.7 20 22.40 −19 45.2 18.6 −0.90 − 2.6 0.1/26.7 26423
1999 JK81 1999 07 26.7 20 22.57 −09 12.7 15.6 −0.71 − 7.6 4.6/29.5 35377
1993 FU52 1999 07 26.7 20 22.74 −17 41.3 18.2 −0.87 − 4.6 0.6/27.2 28588
1996 VE2 1999 07 26.7 20 22.76 −36 38.7 18.7 −1.07 − 4.7 5.8/22.9 32311
1244 T-2 1999 07 26.8 20 22.88 +00 42.0 19.3 −0.82 − 4.3 6.7/31.4 32343
(8547) 1999 07 26.8 20 22.92 −20 17.3 18.2 −1.03 − 2.9 0.3/26.7 31506

1985 VF1 1999 07 26.8 20 22.93 −18 17.7 17.6 −1.05 − 3.1 0.4/27.0 35416
1999 NL4 1999 07 26.8 20 23.15 −22 58.3 17.7 −0.95 − 3.2 1.4/26.2 35397
1998 HM114 1999 07 26.9 20 23.50 −27 50.8 16.9 −0.84 − 5.9 2.9/24.9 35335
6044 P-L 1999 07 27.0 20 23.52 −19 51.5 16.7 −0.87 − 2.5 0.2/26.9 35479
1981 ER11 1999 07 27.0 20 23.54 −18 26.3 18.7 −0.94 − 2.4 0.3/27.2 35415
1981 EB3 1999 07 27.0 20 23.56 −07 17.9 20.1 −0.76 − 2.2 3.4/29.5 30779
1998 MQ11 1999 07 27.0 20 23.61 −09 57.7 16.9 −0.53 − 5.7 1.9/29.5 35339
1996 XZ2 1999 07 27.0 20 23.82 −27 48.6 18.5 −0.82 − 5.3 2.4/25.1 32311
5002 T-3 1999 07 27.0 20 23.94 −25 02.7 18.0 −0.90 − 5.1 2.0/25.8 35481
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1981 EN25 1999 07 27.1 20 23.91 −15 00.2 18.6 −1.01 − 4.5 1.7/28.0 31710
1990 SF1 1999 07 27.1 20 23.94 −15 45.5 17.5 −0.89 − 2.1 1.2/27.8 35419
1981 EM20 1999 07 27.1 20 24.00 −29 28.0 21.0 −0.71 − 1.5 2.3/25.1 29910
1996 TQ 1999 07 27.1 20 24.04 −22 22.1 18.8 −1.04 − 4.4 1.1/26.5 32751
1996 VY1 1999 07 27.1 20 24.06 −09 57.8 19.0 −0.90 − 1.0 2.9/28.8 29140
1997 AN12 1999 07 27.1 20 24.27 −07 12.3 18.0 −0.88 − 3.5 4.5/29.7 35431
1997 CH9 1999 07 27.2 20 24.45 −24 35.4 17.7 −0.97 − 1.6 2.0/26.3 35431
1997 HC3 1999 07 27.2 20 24.45 −13 06.2 18.6 −0.64 − 2.5 1.5/28.6 30691
9547 P-L 1999 07 27.2 20 24.45 −05 42.6 17.1 −0.84 − 4.4 6.4/30.2 35479
1995 TP2 1999 07 27.2 20 24.50 −37 36.2 19.0 −0.98 − 2.6 5.2/23.4 30784
1997 XX4 1999 07 27.2 20 24.57 −18 26.0 19.1 −0.97 − 6.7 0.3/27.5 35433
2129 T-2 1999 07 27.2 20 24.61 −30 14.8 17.4 −1.04 − 2.1 5.1/25.2 35403
1993 SQ5 1999 07 27.2 20 24.69 −24 34.9 17.4 −1.14 − 2.5 2.4/26.3 31276
1989 SC8 1999 07 27.3 20 24.91 −18 11.4 16.9 −1.10 − 1.4 0.5/27.5 35418
(11135) 1999 07 27.3 20 24.92 −19 04.5 17.3 −0.85 − 3.6 0.1/27.4 35246
(11095) 1999 07 27.3 20 24.96 −22 08.7 18.0 −0.81 − 2.6 0.9/26.8 35236
1996 TX62 1999 07 27.3 20 25.09 −27 48.8 19.3 −1.12 − 3.0 3.5/25.8 34200
1996 XP19 1999 07 27.4 20 25.08 −16 42.4 17.2 −1.02 − 4.5 1.1/27.9 35301
(8933) 1999 07 27.4 20 25.18 −19 19.9 16.9 −0.85 − 3.9 0.0/27.4 35413

1981 EL37 1999 07 27.4 20 25.33 −01 31.2 17.7 −0.74 − 2.9 6.5/31.3 35416
1999 LO7 1999 07 27.4 20 25.53 −16 06.1 15.7 −0.85 − 7.3 1.6/28.0 35386
1992 PP6 1999 07 27.4 20 25.54 −17 09.3 16.4 −0.93 − 8.6 0.9/28.0 35422
(9039) 1999 07 27.5 20 25.53 −10 59.6 16.9 −0.83 − 0.9 2.5/29.0 32183

1997 XZ4 1999 07 27.5 20 25.91 −19 18.9 17.7 −1.07 − 4.1 0.0/27.6 35306
1999 NQ4 1999 07 27.6 20 25.95 −21 52.6 17.6 −0.87 − 3.6 1.1/27.1 35397
(8620) 1999 07 27.6 20 26.12 −17 33.0 17.3 −0.85 − 0.7 0.6/28.0 35413

1998 HH97 1999 07 27.6 20 26.34 −05 42.5 17.7 −0.90 − 3.0 4.9/30.4 35440
1998 FA123 1999 07 27.7 20 26.65 −19 33.7 17.5 −0.79 − 3.9 0.1/27.7 35330
(11173) 1999 07 27.8 20 26.76 −22 45.1 17.3 −0.97 − 4.4 1.6/27.1 35256
1993 XM1 1999 07 27.8 20 27.07 −29 13.0 16.8 −0.60 − 4.3 2.3/25.4 35425
1998 BE4 1999 07 27.8 20 27.13 −22 08.4 17.6 −1.09 − 1.6 1.3/27.4 35434
1991 RV4 1999 07 27.9 20 27.08 −14 50.4 18.0 −0.91 − 2.8 1.7/28.8 28846
1998 HL45 1999 07 28.0 20 27.48 −21 46.7 17.9 −0.93 − 1.9 0.9/27.5 35439
(10705) 1999 07 28.0 20 27.52 −03 57.7 15.8 −0.74 − 3.9 8.2/31.5 34745
(11055) 1999 07 28.0 20 27.54 +04 11.4 15.5 −0.75 − 5.6 11.5/03.7 35226
(8954) 1999 07 28.1 20 27.87 −10 19.4 17.6 −1.01 − 3.5 3.5/29.8 31935

1981 EO16 1999 07 28.1 20 27.90 −02 06.3 17.7 −0.91 − 1.7 8.6/31.3 35415
1996 VY8 1999 07 28.1 20 28.30 −27 20.7 17.1 −1.07 − 5.2 3.5/26.4 35430
1998 HU80 1999 07 28.2 20 28.33 −28 49.9 18.7 −0.99 − 2.9 3.2/26.2 32016
1998 FN15 1999 07 28.2 20 28.47 +02 31.0 20.6 −0.84 − 2.8 6.9/02.1 35322
1997 CY2 1999 07 28.2 20 28.54 −19 26.9 19.0 −0.77 − 3.4 0.1/28.2 32057
1997 CC6 1999 07 28.3 20 28.74 −18 48.2 21.4 −0.76 − 3.8 0.1/28.4 30786
1998 HJ100 1999 07 28.3 20 28.80 −06 39.8 18.2 −0.81 − 3.9 3.9/31.1 35440
3560 P-L 1999 07 28.3 20 28.88 −37 37.2 16.5 −1.01 0.0 5.9/24.9 29948
1982 DU 1999 07 28.4 20 29.04 −36 01.2 17.8 −1.00 − 0.2 4.6/25.4 28883
1997 AW5 1999 07 28.5 20 29.53 −19 39.6 18.1 −0.79 − 3.3 0.2/28.4 35431
1989 TW4 1999 07 28.5 20 29.54 −30 53.9 18.2 −1.13 − 5.0 5.1/25.9 35418
1989 SP3 1999 07 28.5 20 29.73 +10 39.8 19.3 −0.89 − 4.6 8.9/05.0 32301
1996 UD 1999 07 28.6 20 29.97 −30 05.9 17.0 −1.12 − 4.5 4.5/26.2 35429
1975 SC2 1999 07 28.6 20 29.97 −06 42.4 17.6 −0.69 − 3.3 3.3/31.4 35414
1998 GD7 1999 07 28.7 20 30.44 −31 28.2 17.5 −0.87 − 6.6 4.1/25.6 35331

1998 HB143 1999 07 28.7 20 30.47 −43 31.3 18.2 −1.00 − 2.0 7.6/23.4 32084
1998 FJ107 1999 07 28.7 20 30.52 −23 21.8 17.7 −1.09 − 0.7 1.7/28.0 32002
1981 DH1 1999 07 28.8 20 30.60 −13 53.0 16.8 −0.87 − 0.8 1.8/29.7 35415
1999 JN17 1999 07 28.8 20 30.85 −08 42.1 14.9 −0.81 − 3.1 5.6/31.1 35452
1998 EP1 1999 07 28.8 20 30.89 −14 28.2 18.1 −1.02 − 4.2 1.8/29.8 35436
1981 EV23 1999 07 28.8 20 31.04 −28 03.4 18.6 −1.02 − 2.1 3.0/27.1 32043
1996 VC 1999 07 28.8 20 31.05 −49 53.5 18.1 −1.62 − 0.7 10.8/22.1 29666
1981 ER42 1999 07 28.9 20 31.17 −21 08.1 18.2 −0.83 − 2.8 0.7/28.5 32043
1991 GN9 1999 07 28.9 20 31.19 −20 44.0 18.8 −1.03 − 4.2 0.7/28.6 32047
1998 FU36 1999 07 28.9 20 31.31 −28 04.4 17.4 −1.19 − 2.6 3.9/27.2 35437
1999 LM7 1999 07 29.0 20 31.58 −17 18.8 16.0 −0.49 −13.2 0.9/29.6 35386
1996 WS1 1999 07 29.0 20 31.63 −14 08.0 17.8 −0.94 − 2.2 1.8/30.0 35430
1993 FL82 1999 07 29.0 20 31.64 −15 06.5 18.4 −0.83 − 4.3 1.3/29.9 32306
(10998) 1999 07 29.0 20 31.70 +02 39.7 17.5 −0.75 − 2.9 6.9/03.2 35211
1998 FK12 1999 07 29.0 20 31.80 −17 07.2 16.9 −0.84 − 3.0 0.6/29.5 35321
1998 DD10 1999 07 29.1 20 31.87 −12 03.9 16.9 −1.06 − 1.6 2.9/30.3 35435
(8986) 1999 07 29.1 20 32.08 −20 42.8 16.5 −0.84 − 2.7 0.7/28.8 32171

1996 VV4 1999 07 29.1 20 32.13 −17 09.8 17.9 −1.06 − 3.1 0.7/29.5 28601
1998 BB7 1999 07 29.2 20 32.16 −26 06.4 17.7 −1.09 − 1.1 3.0/27.9 35434
1999 NF6 1999 07 29.2 20 32.27 −16 17.0 17.2 −0.83 − 3.3 0.9/29.8 35398
1998 BL39 1999 07 29.2 20 32.28 −21 00.7 16.2 −1.09 + 3.0 1.1/28.9 35314
1993 EM 1999 07 29.2 20 32.37 +07 25.7 17.8 −1.27 + 4.7 12.7/01.5 35423
1990 HY 1999 07 29.2 20 32.38 −35 26.2 16.2 −1.00 − 8.5 6.4/24.7 35418
1995 UB1 1999 07 29.2 20 32.47 −06 53.0 17.6 −0.81 − 1.8 3.9/31.7 35427
1998 FU101 1999 07 29.2 20 32.47 −14 11.1 16.6 −0.96 − 1.8 2.1/30.1 35327
1998 HJ14 1999 07 29.2 20 32.50 −19 44.1 17.1 −0.78 − 7.1 0.3/29.0 35439
1997 AN16 1999 07 29.2 20 32.59 −35 12.4 18.2 −0.97 0.0 6.2/26.4 34201
1999 KQ4 1999 07 29.2 20 32.59 +29 48.6 15.8 −1.10 +20.0 25.1/18.3 35470
2266 T-3 1999 07 29.3 20 32.54 +05 37.7 18.4 −0.81 − 3.3 8.7/04.0 32344
1999 KK6 1999 07 29.3 20 32.92 +31 32.4 16.2 −1.03 + 1.7 25.1/13.3 35383
1989 TY10 1999 07 29.4 20 33.00 −09 10.2 16.6 −0.96 − 4.0 4.7/31.4 35418
1998 HB113 1999 07 29.4 20 33.01 −33 49.3 17.6 −0.88 − 4.4 4.6/25.9 32329
1981 EZ5 1999 07 29.4 20 33.10 −09 34.0 20.7 −0.62 − 1.8 2.0/31.5 26915
1991 AB2 1999 07 29.4 20 33.37 −13 32.1 17.2 −1.00 − 4.8 2.0/30.6 35420
1998 GL9 1999 07 29.4 20 33.39 −17 06.6 17.2 −0.84 − 7.7 0.5/29.9 35439
(10105) 1999 07 29.5 20 33.40 −18 22.4 17.7 −0.80 − 3.1 0.1/29.6 33883
1981 ET43 1999 07 29.5 20 33.61 +16 09.8 19.2 −0.72 − 4.7 9.6/08.9 32043
1998 FW96 1999 07 29.5 20 33.76 −01 59.0 19.9 −0.86 − 4.2 5.3/02.5 32071
1981 EM18 1999 07 29.6 20 33.82 −24 24.3 17.2 −1.13 − 1.4 2.3/28.6 35415
(8528) 1999 07 29.7 20 34.11 −08 25.5 16.4 −0.98 − 2.3 4.3/31.7 35413

1024 T-1 1999 07 29.7 20 34.39 −29 07.5 18.2 −0.57 − 1.2 1.9/27.5 28892
1994 CG14 1999 07 29.7 20 34.46 −31 16.5 16.7 −1.05 − 3.8 5.4/27.0 35425
1998 HV122 1999 07 29.8 20 34.52 −26 54.6 16.3 −0.82 − 6.7 3.0/27.6 35440
1997 HT5 1999 07 29.8 20 34.79 −00 17.1 19.4 −0.70 − 4.3 4.9/03.4 32253
1998 FQ79 1999 07 29.9 20 34.91 −21 19.7 17.0 −0.85 − 5.5 1.0/29.3 35327
2140 T-3 1999 07 29.9 20 35.00 +03 02.2 18.2 −0.51 − 1.7 4.4/04.2 35480
(10835) 1999 07 29.9 20 35.04 −23 17.7 17.9 −1.02 − 6.7 1.9/28.8 34779
(8585) 1999 07 29.9 20 35.07 −30 59.7 17.1 −0.93 − 0.8 4.1/27.6 31516

1998 FN5 1999 07 29.9 20 35.16 −05 27.6 18.8 −0.92 − 0.8 4.5/01.5 35320
4087 T-2 1999 07 29.9 20 35.20 −19 19.2 17.9 −0.79 − 3.9 0.3/29.8 35480
(11183) 1999 07 29.9 20 35.27 −28 10.0 15.7 −0.90 −10.2 3.8/27.2 35259
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1998 DZ33 1999 07 30.0 20 35.45 −06 32.8 18.3 −0.86 − 6.6 4.2/02.1 32060
1992 SU21 1999 07 30.0 20 35.47 −27 30.1 17.3 −0.70 − 2.1 2.0/28.1 35423
1998 HT97 1999 07 30.0 20 35.57 −29 20.3 18.5 −0.89 − 2.3 3.3/27.8 32329
2081 T-2 1999 07 30.0 20 35.60 −18 40.2 18.8 −1.00 − 2.8 0.0/30.1 32292
1998 FP30 1999 07 30.1 20 35.71 +01 55.7 17.8 −0.74 − 7.2 7.5/05.1 35322
1990 DZ1 1999 07 30.1 20 35.74 −20 18.8 17.3 −1.03 − 1.5 0.6/29.8 35418
1999 MC1 1999 07 30.1 20 35.97 −07 24.8 18.4 −0.95 − 5.0 4.5/01.7 35395
1998 CW2 1999 07 30.1 20 36.07 −17 51.2 17.3 −0.96 − 5.3 0.3/30.4 35315
1993 YL 1999 07 30.1 20 36.12 −22 46.5 17.4 −1.02 − 4.6 1.7/29.3 35425
1999 JL81 1999 07 30.2 20 36.07 +02 17.2 15.7 −0.86 + 4.7 11.2/01.5 35377
2231 P-L 1999 07 30.2 20 36.10 −16 55.4 19.8 −0.89 − 3.1 0.5/30.6 34263
1998 FP111 1999 07 30.2 20 36.18 +14 17.0 19.2 −0.91 − 3.2 10.2/07.4 32324
5175 T-3 1999 07 30.2 20 36.22 −25 31.2 18.8 −0.99 − 6.6 2.4/28.6 31826
(8871) 1999 07 30.2 20 36.46 −13 23.8 16.9 −0.76 − 6.5 1.7/31.6 31916

1999 MV 1999 07 30.3 20 36.74 −06 55.2 17.0 −1.79 +20.6 6.9/29.7 35394
1997 CC7 1999 07 30.4 20 36.88 −18 57.2 17.6 −0.78 − 5.9 0.1/30.3 35431
(8299) 1999 07 30.4 20 36.97 −12 43.5 17.1 −0.97 − 6.4 2.8/31.8 35413

1998 DR5 1999 07 30.4 20 37.00 −20 27.2 15.6 −1.14 + 5.0 0.9/30.2 35435
7081 P-L 1999 07 30.4 20 37.19 −24 33.6 18.9 −1.15 − 2.4 2.4/29.3 32092
1988 RN11 1999 07 30.5 20 37.23 −17 16.2 18.3 −0.52 − 2.1 0.2/30.8 35417
1992 SN2 1999 07 30.5 20 37.37 −18 33.5 17.2 −1.00 − 5.0 0.0/30.5 35423
1996 VR7 1999 07 30.5 20 37.40 −25 45.1 17.7 −1.01 − 4.9 2.8/28.9 31792
1994 GG1 1999 07 30.5 20 37.50 −12 42.6 16.9 −0.85 − 8.6 2.1/01.1 35425
1162 T-1 1999 07 30.5 20 37.51 −29 28.4 18.2 −0.95 − 0.4 3.6/28.5 31825
1995 VT 1999 07 30.5 20 37.67 −05 33.7 17.0 −0.77 − 2.4 4.0/02.4 35427
4288 T-3 1999 07 30.6 20 37.87 −18 14.9 17.2 −0.85 − 5.7 0.1/30.7 35481
1988 RY10 1999 07 30.6 20 38.04 −19 14.6 17.8 −0.54 − 2.3 0.2/30.5 35417
3224 T-3 1999 07 30.6 20 38.07 −14 32.5 17.8 −1.02 − 5.5 1.8/31.6 35480
1993 FF76 1999 07 30.7 20 38.12 −16 38.9 18.3 −0.85 − 3.1 0.6/31.1 35424
(8914) 1999 07 30.7 20 38.31 −29 43.1 16.8 −0.87 − 5.8 3.8/27.9 35413

1989 UX4 1999 07 30.7 20 38.34 −16 23.0 16.1 −0.91 − 6.0 1.0/31.3 35280
1996 YJ2 1999 07 30.8 20 38.42 −21 45.2 17.7 −0.85 − 5.6 1.0/30.0 35431
1982 FN 1999 07 30.8 20 38.45 +14 26.0 17.7 −0.84 −10.0 11.7/11.5 35416
1981 DA3 1999 07 30.8 20 38.48 −13 24.4 20.4 −0.64 − 1.5 1.2/31.9 26914
(8646) 1999 07 30.8 20 38.76 −08 52.8 16.7 −0.90 − 3.6 4.4/02.0 31674

1996 TX14 1999 07 30.8 20 38.80 −27 59.1 17.9 −1.16 − 2.3 3.9/29.0 35429
1998 FA65 1999 07 30.8 20 38.84 −10 08.0 17.0 −0.91 − 4.1 3.6/01.7 35438
(11063) 1999 07 30.9 20 38.83 −25 54.5 14.9 −0.75 − 9.1 3.5/28.7 35228
1998 AX4 1999 07 31.0 20 39.19 −44 31.3 16.9 −1.38 −16.6 11.5/21.7 32059
1997 AA7 1999 07 31.0 20 39.25 −17 42.2 18.6 −0.96 − 4.7 0.3/31.2 35071
1996 VY29 1999 07 31.1 20 39.61 −12 56.3 15.8 −0.87 − 4.7 2.8/01.4 35430
1988 TQ1 1999 07 31.2 20 39.99 −24 43.1 17.4 −1.06 − 2.1 2.4/30.0 31714
1988 RY11 1999 07 31.2 20 40.05 −00 22.9 19.9 −0.48 − 3.9 3.3/05.1 15892
1999 KJ15 1999 07 31.2 20 40.06 −08 23.4 16.3 −0.68 −12.5 3.9/03.5 35385
(8729) 1999 07 31.3 20 40.39 −13 43.4 18.0 −0.96 − 3.6 1.8/01.3 35413

1981 EZ12 1999 07 31.3 20 40.55 −14 07.4 17.4 −1.07 − 1.9 1.8/01.1 35415
1998 FK26 1999 07 31.3 20 40.80 −15 56.6 17.9 −0.99 − 5.5 0.9/31.9 32317
(8932) 1999 07 31.4 20 40.84 −16 19.4 17.2 −0.82 − 3.2 0.6/31.9 31930

1997 BN3 1999 07 31.4 20 40.90 −22 14.4 17.5 −0.83 − 3.2 1.2/30.6 35431
1998 FM113 1999 07 31.4 20 41.02 −14 05.0 17.9 −1.02 − 1.7 1.6/01.3 35329
(8699) 1999 07 31.5 20 41.25 −18 06.7 17.2 −0.85 − 3.2 0.1/31.6 35413

1981 DW 1999 07 31.5 20 41.26 −16 54.4 18.8 −0.99 − 0.4 0.5/31.8 26914
1999 NK42 1999 07 31.5 20 41.35 −20 16.2 17.3 −1.00 − 2.5 0.8/31.1 35401
1988 RO10 1999 07 31.5 20 41.36 −02 37.0 18.7 −0.49 − 4.3 3.0/04.9 35417
1998 HU39 1999 07 31.5 20 41.44 −15 33.8 17.6 −0.87 − 3.9 1.0/01.2 35439
1998 DF14 1999 07 31.5 20 41.47 −19 27.2 19.8 −0.79 − 3.2 0.3/31.3 32315
1993 UD7 1999 07 31.5 20 41.52 −20 22.1 17.8 −1.06 − 6.0 0.9/31.1 35292
(11111) 1999 07 31.6 20 41.52 −20 11.2 16.8 −0.83 − 4.4 0.7/31.2 35240
(8793) 1999 07 31.6 20 41.59 −16 58.9 17.1 −0.96 − 2.8 0.5/31.9 31897

1145 T-1 1999 07 31.6 20 41.78 −19 08.3 19.0 −1.00 − 2.5 0.3/31.5 32343
(11180) 1999 07 31.6 20 41.90 −22 00.0 17.1 −0.95 − 1.8 1.4/30.9 35258
1998 HU94 1999 07 31.6 20 41.93 −19 54.2 16.4 −0.79 − 2.9 0.6/31.3 35439
1981 EF31 1999 07 31.7 20 41.97 −14 01.4 17.9 −0.98 − 5.7 1.8/01.7 35415
(9816) 1999 07 31.7 20 42.14 −50 15.4 18.1 −1.37 + 0.7 10.8/25.2 33215
(8544) 1999 07 31.7 20 42.20 −17 37.0 17.3 −1.01 − 4.3 0.2/31.9 31506

1999 NP37 1999 07 31.8 20 42.51 −16 56.5 17.2 −0.88 − 0.6 0.4/01.1 35400
1988 RT4 1999 07 31.8 20 42.68 −17 06.9 17.5 −0.81 − 3.7 0.4/01.1 35417
1981 EM41 1999 07 31.8 20 42.72 −23 31.6 17.3 −0.90 − 1.6 1.9/30.8 35416
2115 T-2 1999 07 31.8 20 42.78 −21 38.4 18.2 −1.09 − 3.7 1.4/31.2 35480
1994 CZ17 1999 07 31.9 20 42.67 −13 13.4 18.2 −0.88 − 8.5 1.9/02.3 31725
1994 AG 1999 07 31.9 20 43.11 −15 49.2 17.9 −1.03 − 4.2 0.9/01.5 32051
1998 DG12 1999 08 01.0 20 43.06 −12 28.0 17.6 −0.78 − 9.1 2.8/02.6 35316
1994 EG7 1999 08 01.0 20 43.26 −19 42.5 18.2 −0.96 − 6.4 0.6/31.7 35425
1994 PP39 1999 08 01.0 20 43.28 −22 39.7 17.8 −0.89 − 0.9 1.4/31.2 35426
1998 HN68 1999 08 01.0 20 43.47 −15 03.2 17.7 −0.79 − 2.2 1.1/01.8 35439
1998 FO104 1999 08 01.0 20 43.48 +00 53.8 18.0 −0.92 − 3.5 6.5/05.5 35327
1990 TL7 1999 08 01.1 20 43.46 −16 21.1 18.6 −0.83 − 3.2 0.6/01.5 35061
(11129) 1999 08 01.1 20 43.59 +05 12.1 16.6 −0.89 − 1.6 8.9/06.4 35245
1993 TY24 1999 08 01.1 20 43.77 −13 39.0 18.6 −1.02 − 5.1 2.1/02.0 23125
1998 HJ80 1999 08 01.2 20 43.85 −26 31.6 18.2 −0.84 − 2.5 2.7/30.3 35439
1996 VX30 1999 08 01.2 20 43.98 −33 06.8 19.4 −1.04 − 3.7 4.8/28.8 32311
1997 BM3 1999 08 01.2 20 44.02 −24 31.6 17.6 −0.94 − 2.0 2.0/30.9 35431
1998 FJ1 1999 08 01.2 20 44.02 −07 42.7 19.1 −1.00 − 3.0 4.2/03.4 35320
1996 YQ1 1999 08 01.2 20 44.06 −19 27.0 16.9 −0.95 − 6.6 0.5/31.9 29633
1991 GP6 1999 08 01.2 20 44.28 −14 45.4 18.3 −0.97 − 4.4 1.4/02.0 35420
1998 FO11 1999 08 01.2 20 44.29 −01 52.8 17.6 −0.82 − 6.4 5.8/05.6 35436
1998 HF22 1999 08 01.2 20 44.31 −19 12.1 18.7 −0.95 − 3.6 0.4/01.1 34916
1998 FF49 1999 08 01.3 20 44.42 −19 17.6 19.7 −1.02 − 3.3 0.4/01.1 34019
1992 KC 1999 08 01.3 20 44.55 −12 14.0 16.7 −0.97 − 5.7 2.7/02.8 35288
6680 P-L 1999 08 01.3 20 44.55 −09 06.0 19.0 −0.94 − 5.3 3.6/03.5 32730
1981 EO14 1999 08 01.3 20 44.69 −32 55.1 17.1 −1.19 + 3.9 6.7/30.4 31780
1998 DQ4 1999 08 01.3 20 44.70 −10 42.4 17.9 −0.91 − 7.2 3.1/03.3 35435
1989 SM4 1999 08 01.4 20 44.72 −19 26.6 17.2 −0.81 − 4.0 0.5/01.1 35418
1991 AW2 1999 08 01.4 20 44.91 −17 28.9 18.1 −0.75 − 6.1 0.2/01.6 35283
1998 FO66 1999 08 01.4 20 45.03 −16 09.8 17.6 −1.02 − 4.6 0.8/01.9 35438
1998 DM13 1999 08 01.5 20 45.30 +04 39.3 17.0 −0.87 − 1.3 9.3/06.6 35316
(8687) 1999 08 01.5 20 45.33 −13 29.3 17.5 −0.97 − 4.2 2.0/02.6 35413
(8541) 1999 08 01.5 20 45.36 −18 28.2 17.2 −1.03 − 5.7 0.2/01.5 35413

1988 RS12 1999 08 01.5 20 45.42 −13 37.3 20.3 −0.51 − 1.9 0.8/02.7 22431
1995 GT 1999 08 01.5 20 45.56 −60 46.7 17.1 −1.98 + 6.4 18.9/29.3 28318
1995 US11 1999 08 01.6 20 45.45 −41 55.4 16.6 −1.07 + 1.7 12.0/27.7 32053
1993 FQ24 1999 08 01.6 20 45.46 −05 10.4 17.2 −0.80 − 4.0 4.9/04.7 35423
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4134 T-3 1999 08 01.6 20 45.63 −23 07.4 17.9 −0.93 − 4.3 1.8/31.5 12802
(9079) 1999 08 01.6 20 45.77 −10 36.6 17.0 −0.75 − 6.4 2.5/03.7 35414

1996 XY11 1999 08 01.6 20 45.84 −22 07.3 18.8 −0.87 − 3.9 1.4/31.7 31793
1998 FR74 1999 08 01.6 20 45.87 −19 15.2 19.6 −0.99 − 4.3 0.5/01.4 34531
(8569) 1999 08 01.7 20 45.96 −19 45.6 16.1 −1.05 − 1.4 0.9/01.4 35413

1988 CL4 1999 08 01.7 20 45.99 −06 56.3 18.4 −0.83 − 2.7 3.4/04.2 35417
1998 HC146 1999 08 01.7 20 46.13 −22 08.1 18.0 −0.78 − 4.9 1.3/31.7 35440
1997 AL6 1999 08 01.7 20 46.22 −02 25.7 18.6 −1.06 + 3.4 5.8/04.0 35302
(8481) 1999 08 01.7 20 46.22 −09 24.0 18.0 −0.81 − 2.9 2.7/03.8 31491

1989 SL2 1999 08 01.8 20 46.23 −21 06.8 17.4 −0.98 − 6.6 1.5/01.0 35280
1996 XD20 1999 08 01.8 20 46.64 −23 19.5 18.1 −0.97 − 6.6 2.2/31.5 35430
1996 XY18 1999 08 01.9 20 46.59 −13 12.6 17.8 −0.96 − 3.5 1.7/02.9 35430
1996 VK4 1999 08 01.9 20 46.84 −12 41.6 18.8 −0.87 − 3.2 1.6/03.1 32311
1998 FB90 1999 08 01.9 20 46.87 −25 40.8 17.8 −1.08 − 5.9 3.2/31.1 35327
1996 SS4 1999 08 01.9 20 46.90 −11 28.8 18.1 −0.96 − 4.5 2.7/03.5 35429
1981 EC7 1999 08 01.9 20 46.95 −17 38.6 19.3 −0.66 − 1.4 5.0/22.0 26916
1995 QC2 1999 08 01.9 20 47.04 −34 18.0 16.3 −1.25 + 5.2 7.6/31.0 35427
1981 EM5 1999 08 02.0 20 47.18 −10 14.5 19.0 −0.80 − 1.5 2.3/03.7 35415
(8249) 1999 08 02.0 20 47.20 −23 05.2 17.9 −1.02 − 5.9 2.0/31.8 31207
(8555) 1999 08 02.0 20 47.34 −06 51.5 17.4 −0.94 − 4.1 4.6/04.6 31508

1987 BA2 1999 08 02.1 20 47.54 −03 05.2 17.1 −0.82 − 1.3 4.5/05.3 35417
1999 NH37 1999 08 02.2 20 47.73 −18 55.6 17.4 −0.90 − 0.7 0.3/02.0 35400
9560 P-L 1999 08 02.2 20 47.75 −21 32.6 16.7 −1.00 − 6.3 1.7/01.3 35479
1998 FY66 1999 08 02.2 20 47.96 −08 57.2 17.2 −0.88 − 6.5 3.6/04.5 35438
1998 BJ26 1999 08 02.3 20 48.11 −20 32.0 19.4 −1.01 − 3.7 1.0/01.7 32314
(9023) 1999 08 02.3 20 48.19 −02 59.7 17.2 −0.49 − 4.5 2.9/06.5 32179

1998 KD46 1999 08 02.3 20 48.26 −22 20.9 17.9 −0.66 − 3.9 1.1/01.2 35337
(8826) 1999 08 02.3 20 48.34 −18 37.4 16.2 −0.80 − 3.1 0.3/02.2 31905

1981 EH8 1999 08 02.3 20 48.39 −20 54.5 18.3 −1.13 − 1.2 1.2/01.8 34823
1998 HB115 1999 08 02.3 20 48.48 −13 26.9 16.8 −0.85 − 8.1 1.5/03.6 35440
1981 EU42 1999 08 02.4 20 48.58 −16 33.7 17.6 −0.81 − 3.3 0.5/02.7 35416
1994 LJ1 1999 08 02.4 20 48.74 −31 07.6 17.1 −0.96 − 5.5 4.3/30.1 35426
1998 FH118 1999 08 02.4 20 48.90 −24 03.1 16.9 −1.07 − 1.8 2.6/01.2 35438
1998 FP125 1999 08 02.5 20 48.91 +03 31.3 17.6 −0.82 − 4.1 8.3/08.1 35439
(9194) 1999 08 02.5 20 48.92 −18 04.0 17.2 −0.96 − 8.2 0.1/02.4 32422

1998 FE118 1999 08 02.5 20 49.09 −03 05.1 17.1 −0.83 − 3.2 5.0/06.0 35438
1998 FQ69 1999 08 02.5 20 49.28 +01 42.3 16.1 −0.76 − 7.4 9.5/08.2 35325
1998 KA 1999 08 02.5 20 49.28 −12 38.2 18.8 −0.77 − 2.9 1.5/03.8 35336
1988 RB11 1999 08 02.5 20 49.34 −16 59.1 18.0 −0.80 − 3.4 0.2/02.8 35417
1998 HY124 1999 08 02.6 20 49.39 −44 47.6 17.6 −0.96 − 6.4 8.3/25.5 32272
1998 FA56 1999 08 02.6 20 49.43 −01 46.2 17.5 −0.82 − 8.0 5.9/07.2 35437
1998 FX98 1999 08 02.6 20 49.50 −10 53.2 17.6 −1.02 − 1.9 2.7/04.0 35438
1996 XP5 1999 08 02.6 20 49.50 −23 47.4 17.0 −1.01 − 4.4 2.9/01.2 35301
(8955) 1999 08 02.7 20 49.76 −23 12.2 17.7 −0.90 − 4.7 1.9/01.4 35413

1979 QJ1 1999 08 02.7 20 49.80 −13 26.8 17.4 −0.98 − 7.6 1.7/03.8 35415
1997 CQ11 1999 08 02.7 20 49.85 −18 36.7 17.8 −0.86 − 3.0 0.3/02.5 32313
1996 TN35 1999 08 02.7 20 49.89 −21 32.6 18.5 −1.00 − 5.5 1.5/01.8 31731
1996 XB2 1999 08 02.7 20 49.95 +16 39.8 17.2 −1.16 + 5.6 14.0/06.4 35430
1992 SV11 1999 08 02.7 20 49.99 −28 03.9 17.4 −1.05 − 1.2 4.9/31.7 32227
1999 NC7 1999 08 02.7 20 50.13 −11 47.1 17.8 −1.12 + 1.2 2.4/03.8 35398
1998 EU8 1999 08 02.8 20 50.12 −18 28.0 19.7 −1.00 − 3.6 0.3/02.7 33266

1992 OJ8 1999 08 02.8 20 50.27 −15 21.8 15.7 −1.05 + 1.2 1.2/03.2 35422
1992 ST2 1999 08 02.8 20 50.49 +20 18.3 17.5 −0.85 − 6.0 15.3/15.0 35423
1989 CS1 1999 08 02.8 20 50.51 −29 05.2 17.4 −1.06 − 0.3 3.8/31.7 35418
(11127) 1999 08 02.9 20 50.45 −25 24.9 16.4 −1.06 − 6.9 3.5/31.9 35244
1981 DK2 1999 08 02.9 20 50.63 −18 19.0 19.4 −0.97 − 2.0 0.2/02.8 31579
1994 PN21 1999 08 02.9 20 50.73 −16 48.3 17.8 −0.79 − 3.7 0.3/03.2 35426
1998 HD99 1999 08 02.9 20 50.76 −20 04.7 18.1 −0.79 − 3.7 0.7/02.4 35440
2069 P-L 1999 08 02.9 20 50.76 −13 50.3 19.0 −0.91 − 3.2 1.4/03.8 23680
1998 HM100 1999 08 02.9 20 50.84 −19 10.4 17.9 −0.84 − 4.3 0.5/02.6 35440
1991 TX2 1999 08 02.9 20 50.86 −14 31.5 18.3 −0.90 − 3.2 1.1/03.7 35421
1996 SU4 1999 08 02.9 20 50.87 −28 36.1 18.3 −1.08 − 2.9 4.2/31.6 35429
(11169) 1999 08 03.0 20 50.91 −10 53.5 16.2 −0.82 − 4.8 3.3/04.7 35255
(8661) 1999 08 03.0 20 50.92 −33 50.1 17.2 −0.92 − 2.9 5.0/30.2 31678

1998 HR115 1999 08 03.0 20 50.95 −12 58.7 16.4 −0.75 − 7.5 1.7/04.3 35440
1997 AR8 1999 08 03.0 20 51.11 −13 53.2 17.8 −1.04 + 2.6 1.7/03.6 35302
1991 GY7 1999 08 03.0 20 51.17 −18 12.4 17.4 −0.98 − 2.8 0.3/03.0 35284
1979 OV4 1999 08 03.0 20 51.28 −17 48.6 17.5 −0.84 − 3.1 0.1/03.1 27553
1998 FO70 1999 08 03.0 20 51.29 −14 02.9 17.9 −0.97 − 5.3 1.4/04.0 35438
1999 NR36 1999 08 03.1 20 51.39 −28 11.7 16.5 −0.99 − 8.2 4.6/31.2 35400
1981 EL35 1999 08 03.1 20 51.42 −02 00.9 19.2 −0.77 − 2.2 5.1/07.0 26921
1981 ET20 1999 08 03.1 20 51.53 −28 39.1 18.8 −1.04 − 1.4 3.9/32.0 32043
1998 FT102 1999 08 03.1 20 51.58 +06 23.1 18.3 −0.83 − 4.2 8.7/09.7 32071
1991 FD 1999 08 03.1 20 51.58 +06 00.9 17.4 −0.89 −10.4 8.1/10.7 35420
1981 EW6 1999 08 03.1 20 51.61 −12 17.1 20.1 −1.05 − 2.2 2.1/04.3 26916
1998 FE114 1999 08 03.2 20 51.61 −15 13.2 17.6 −1.08 − 1.8 1.0/03.7 35329
(10258) 1999 08 03.2 20 51.83 −18 05.6 16.4 −0.75 − 6.6 0.1/03.1 34126
(11018) 1999 08 03.2 20 51.84 −19 20.2 17.9 −1.04 − 2.0 0.6/02.9 35216
(8526) 1999 08 03.2 20 51.87 −13 29.0 15.7 −0.84 − 7.9 1.9/04.4 35413

1998 FO49 1999 08 03.2 20 51.95 −28 56.9 16.9 −1.16 − 1.2 5.0/01.0 35437
1998 FO8 1999 08 03.3 20 52.22 −41 51.8 17.0 −1.06 − 0.2 7.9/29.4 32316
1988 RG10 1999 08 03.4 20 52.38 −20 01.9 17.6 −0.55 − 1.8 0.5/02.8 35417
1992 WT3 1999 08 03.4 20 52.61 −24 54.3 18.1 −1.01 − 6.3 2.7/01.6 35423
(9127) 1999 08 03.4 20 52.71 −20 40.8 17.4 −0.79 − 3.9 1.1/02.7 32203

1997 AM22 1999 08 03.4 20 52.79 −17 26.8 17.6 −0.99 − 5.3 0.0/03.5 35431
1998 FE117 1999 08 03.4 20 52.85 −19 03.6 17.4 −1.07 − 2.3 0.6/03.2 35438
(11160) 1999 08 03.5 20 53.00 −15 23.1 16.4 −1.00 − 4.7 1.0/04.0 35252
1989 BZ 1999 08 03.5 20 53.00 −24 52.0 16.5 −1.07 + 0.4 2.7/02.2 35418
1993 KB2 1999 08 03.5 20 53.03 +02 51.4 16.1 −0.70 − 8.0 7.1/10.0 35424
1998 FU60 1999 08 03.5 20 53.08 −12 48.7 19.0 −0.86 − 4.4 1.5/04.7 32321
1978 VS3 1999 08 03.5 20 53.14 −09 05.6 20.6 −0.98 − 3.4 3.1/05.4 33218
1995 GN 1999 08 03.5 20 53.16 −23 28.8 17.1 −0.98 − 5.5 3.0/02.1 35295
1998 BX24 1999 08 03.5 20 53.17 −14 38.0 18.5 −0.91 − 5.7 1.0/04.3 32314
1994 CP18 1999 08 03.6 20 53.34 −25 40.1 17.7 −0.98 − 3.9 3.5/01.7 31725
(11023) 1999 08 03.6 20 53.46 −19 19.4 15.3 −0.89 − 7.6 0.9/03.2 35217
(8737) 1999 08 03.6 20 53.55 −29 46.8 16.0 −0.95 0.0 4.3/01.3 31696

1981 EZ31 1999 08 03.7 20 53.55 −10 36.3 20.9 −0.80 − 1.8 1.9/05.2 26921
1998 FP98 1999 08 03.7 20 53.58 −08 35.5 19.3 −0.88 − 2.8 2.8/05.8 31814
1995 WM7 1999 08 03.7 20 53.85 −30 04.7 18.0 −0.87 − 5.3 4.3/31.4 35427
(8777) 1999 08 03.8 20 53.96 −15 10.5 17.6 −0.83 − 6.6 0.8/04.4 35413

1996 SC1 1999 08 03.8 20 54.06 −14 19.5 17.7 −0.97 − 5.1 1.5/04.6 35299
1993 FH19 1999 08 03.8 20 54.07 −23 13.8 18.5 −0.88 − 5.2 1.9/02.4 32306
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1998 DD11 1999 08 03.8 20 54.10 −13 40.0 18.1 −0.84 − 7.5 1.4/04.9 35316
1995 WH17 1999 08 03.8 20 54.11 −34 51.1 16.9 −0.98 − 7.2 7.2/29.6 30784
1999 ND39 1999 08 03.8 20 54.16 −19 56.5 17.2 −1.01 − 6.7 1.0/03.2 35401
1987 BW1 1999 08 03.8 20 54.17 −11 04.3 18.7 −1.00 − 3.5 2.4/05.2 35417
(11178) 1999 08 03.9 20 54.31 +02 42.5 17.2 −0.78 − 4.9 7.8/09.5 35257
1981 EX35 1999 08 03.9 20 54.40 −05 16.0 19.5 −0.98 − 2.8 5.4/06.6 26921
1998 BV18 1999 08 03.9 20 54.48 −22 02.8 19.8 −0.85 − 3.8 1.4/02.8 31798
1981 EC4 1999 08 03.9 20 54.53 −00 36.6 18.8 −0.88 − 2.7 6.0/07.8 26915
4071 P-L 1999 08 03.9 20 54.68 −07 25.0 17.1 −0.89 − 5.1 4.6/06.5 35479
1991 RP23 1999 08 03.9 20 54.74 −41 16.5 16.8 −1.22 + 0.9 9.7/30.4 32303
(8711) 1999 08 04.0 20 54.79 −04 48.9 17.5 −0.81 −11.9 4.1/08.1 31690

(11131) 1999 08 04.0 20 54.91 −10 58.4 15.7 −1.00 − 2.6 3.1/05.4 35245
(8749) 1999 08 04.0 20 54.97 −19 58.2 17.5 −1.10 − 3.2 1.0/03.5 35413

1982 UQ10 1999 08 04.0 20 55.09 −22 22.5 18.3 −0.94 − 3.5 1.6/02.9 31415
1998 EB12 1999 08 04.0 20 55.10 −28 54.3 16.0 −1.09 − 4.6 5.7/01.3 35436
1993 FE26 1999 08 04.0 20 55.11 −06 03.0 19.4 −0.83 − 4.0 3.6/06.8 32306
1998 FV63 1999 08 04.1 20 55.20 −28 07.9 16.5 −1.10 − 4.8 4.9/01.5 35437
1998 FC34 1999 08 04.1 20 55.43 −10 43.3 18.7 −0.95 − 4.8 2.3/05.8 35437
1998 FO34 1999 08 04.3 20 55.98 −31 50.8 17.8 −1.22 − 0.1 5.6/01.6 35322
(8945) 1999 08 04.3 20 56.28 −22 01.0 17.8 −0.88 − 0.8 1.4/03.4 35413
(8940) 1999 08 04.4 20 56.24 −19 40.2 16.5 −0.83 − 4.3 0.8/03.8 35413

1994 EB 1999 08 04.4 20 56.32 −10 13.8 17.8 −0.90 − 5.7 2.6/06.2 35425
1993 FF21 1999 08 04.4 20 56.34 −20 44.7 17.9 −0.89 − 2.9 1.2/03.6 35423
1991 RV2 1999 08 04.4 20 56.41 −12 25.0 16.4 −0.85 − 0.9 2.4/05.5 35286
1996 XO19 1999 08 04.4 20 56.54 −17 24.2 17.7 −0.90 − 5.2 0.0/04.4 32246
1998 DY9 1999 08 04.4 20 56.59 −16 27.4 16.7 −1.11 − 2.9 0.4/04.6 35435
1981 EQ11 1999 08 04.4 20 56.70 −10 20.6 18.0 −1.00 − 1.9 3.3/05.9 26917
1998 FK116 1999 08 04.5 20 56.62 −04 56.0 19.0 −0.84 − 4.0 4.2/07.6 32324
1998 BA7 1999 08 04.5 20 56.67 −20 30.1 17.8 −0.98 − 5.1 1.3/03.7 35311
1998 HE1 1999 08 04.5 20 56.78 −28 18.0 17.2 −0.87 − 1.8 3.8/02.1 35439
(8799) 1999 08 04.5 20 57.01 −12 07.6 17.8 −0.89 − 5.0 1.9/05.8 31899

1997 YR11 1999 08 04.6 20 57.37 −28 21.9 17.2 −1.16 − 2.3 5.0/02.3 35433
1981 EP18 1999 08 04.7 20 57.41 −06 50.3 18.8 −0.74 − 4.7 3.2/07.5 35415
1994 JQ6 1999 08 04.7 20 57.48 −14 05.2 18.6 −0.85 − 4.3 1.3/05.5 23679
1998 FO69 1999 08 04.7 20 57.53 −14 17.5 18.6 −0.94 − 5.0 1.0/05.4 32323
1995 UP2 1999 08 04.7 20 57.57 −32 54.3 17.9 −0.93 − 2.3 4.8/01.0 35427
1999 NG5 1999 08 04.7 20 57.66 −19 08.3 16.3 −0.76 −10.4 0.8/04.2 35397
1993 TA15 1999 08 04.7 20 57.68 −26 08.2 18.5 −1.14 − 3.9 3.6/02.7 32307
1981 EV15 1999 08 04.8 20 58.02 −27 48.9 18.6 −1.06 − 0.5 3.9/02.8 35415
(8829) 1999 08 04.8 20 58.16 −15 57.9 18.0 −0.75 − 3.8 0.3/05.2 31906

1992 DK6 1999 08 04.9 20 58.35 −21 44.4 17.4 −0.86 − 3.8 1.6/03.8 35421
1998 ED3 1999 08 04.9 20 58.44 −22 38.2 18.1 −0.95 − 6.1 2.0/03.5 35319
1998 BK1 1999 08 04.9 20 58.47 −20 35.0 17.6 −1.00 − 5.1 1.3/04.1 31427
1997 EL6 1999 08 05.0 20 58.74 −22 22.8 17.5 −0.81 − 2.7 1.6/03.8 35431
1996 WA3 1999 08 05.0 20 58.84 −33 50.4 17.3 −1.13 − 5.6 8.1/31.4 35301
5415 T-2 1999 08 05.1 20 59.17 −13 43.4 18.2 −1.11 − 1.7 1.4/05.8 35480
(11118) 1999 08 05.2 20 59.53 −21 43.3 17.2 −1.05 − 3.2 1.9/04.2 35242
1999 NT 1999 08 05.2 20 59.56 −13 52.7 15.1 −1.04 + 3.0 1.6/05.7 35396
1991 CR1 1999 08 05.2 20 59.59 −21 15.7 17.3 −0.77 − 5.1 1.3/04.1 35420
1996 YM 1999 08 05.2 20 59.60 −21 48.1 16.4 −0.98 − 5.8 2.1/04.1 35430
1994 AV1 1999 08 05.3 20 59.69 −15 14.5 17.9 −1.01 − 2.4 0.6/05.7 35425

1987 BB2 1999 08 05.3 20 59.75 −13 45.4 18.3 −1.01 − 4.1 1.2/06.1 31782
1981 EL17 1999 08 05.3 20 59.82 +03 05.2 18.6 −0.81 − 6.4 7.4/11.2 32298
1998 FU108 1999 08 05.3 20 59.83 −18 15.7 16.4 −1.08 − 0.7 0.6/05.1 35328
1997 AM21 1999 08 05.3 21 00.13 −21 50.7 17.7 −0.85 − 6.3 1.5/04.1 35431
(8705) 1999 08 05.4 21 00.44 −07 52.7 17.2 −0.93 − 5.6 3.6/07.8 31688

1990 QR1 1999 08 05.5 21 00.61 −17 06.5 16.9 −0.85 − 4.1 0.0/05.5 35419
1998 FM34 1999 08 05.5 21 00.89 −07 47.2 17.8 −0.92 − 5.0 3.5/07.9 32064
1993 FS29 1999 08 05.5 21 00.89 −14 29.7 17.7 −0.87 − 2.4 0.9/06.2 35424
(8947) 1999 08 05.6 21 00.87 −21 19.3 16.7 −0.86 − 7.6 1.7/04.4 35413

(11168) 1999 08 05.6 21 00.94 −19 57.8 18.2 −1.00 − 3.5 1.1/04.9 35255
3176 T-2 1999 08 05.6 21 01.17 −23 52.0 18.5 −1.02 − 3.5 2.6/04.1 35480
1998 BP24 1999 08 05.6 21 01.25 −14 53.1 17.0 −1.11 + 1.3 0.9/06.0 35434
1998 BK8 1999 08 05.7 21 01.56 −21 40.0 18.0 −1.03 − 5.3 1.9/04.6 35434
9567 P-L 1999 08 05.8 21 01.64 −31 29.4 17.8 −0.88 − 2.4 4.6/02.3 35479
(8814) 1999 08 05.8 21 01.69 −09 22.3 16.3 −0.76 − 3.6 2.6/07.7 31902

1998 DD 1999 08 05.8 21 01.76 −28 15.0 18.4 −1.07 − 4.5 3.9/03.1 31739
1998 HV93 1999 08 05.8 21 01.80 −18 59.6 17.7 −0.83 − 2.5 0.7/05.4 35439
(8589) 1999 08 05.8 21 01.85 −19 50.8 17.2 −1.09 − 2.8 1.3/05.2 31517

1998 BS33 1999 08 05.8 21 01.92 −19 50.5 17.8 −0.94 − 6.2 1.1/05.1 35435
1998 FA5 1999 08 05.8 21 01.94 −32 25.1 19.4 −1.10 − 1.4 5.4/02.6 35320
1998 FB116 1999 08 05.8 21 01.97 +06 42.2 16.7 −0.88 0.0 10.3/10.9 35329
1998 HW6 1999 08 05.9 21 02.35 −36 25.2 17.1 −0.95 − 5.4 6.6/31.5 32326
1996 XW2 1999 08 06.0 21 02.77 −33 56.5 18.5 −0.97 − 5.2 5.4/01.5 35430
3135 T-3 1999 08 06.0 21 02.79 −12 29.1 17.8 −0.84 − 4.3 1.5/07.2 32344
1997 GV18 1999 08 06.0 21 02.83 −11 05.0 18.4 −0.74 − 3.4 1.6/07.5 30788
1981 EV29 1999 08 06.1 21 03.01 +04 31.4 18.8 −0.82 − 5.1 8.2/12.3 35415
1999 NW7 1999 08 06.1 21 03.05 −10 50.0 17.8 −1.00 + 0.5 2.7/07.3 35398
1978 VM8 1999 08 06.1 21 03.05 −06 58.4 19.1 −0.95 − 3.8 3.5/08.5 31944
1990 AE 1999 08 06.1 21 03.12 −23 11.9 17.8 −1.06 − 5.8 2.4/04.6 35281
1996 VZ8 1999 08 06.2 21 03.24 −16 02.5 16.7 −0.95 − 5.6 0.4/06.4 35430
1998 FK49 1999 08 06.2 21 03.48 −13 29.2 18.2 −0.89 − 4.3 1.2/07.1 35437
1998 FG40 1999 08 06.3 21 03.68 −18 10.3 18.3 −0.98 − 3.9 0.5/06.0 35437
1998 FO5 1999 08 06.3 21 03.93 −16 41.0 17.8 −0.88 − 5.7 0.0/06.4 35321
1988 SJ3 1999 08 06.4 21 03.93 −34 51.5 19.5 −0.58 − 3.6 3.3/01.1 30469
1998 HN98 1999 08 06.4 21 04.03 −25 19.0 18.3 −0.95 − 3.5 2.8/04.4 35440
(8287) 1999 08 06.4 21 04.08 −19 06.1 16.1 −1.02 − 5.8 1.1/05.8 35412

1992 RL7 1999 08 06.4 21 04.15 −18 31.5 18.0 −1.00 − 5.5 0.7/06.0 35422
(8298) 1999 08 06.4 21 04.23 −22 00.9 17.6 −1.12 − 3.3 2.1/05.3 31218
(8508) 1999 08 06.5 21 04.49 −12 40.2 17.1 −1.03 − 3.3 1.5/07.5 31498
(8838) 1999 08 06.5 21 04.54 −00 49.2 16.7 −0.72 − 4.0 4.8/10.8 31908

1998 BN25 1999 08 06.5 21 04.62 −17 00.5 16.2 −1.05 − 3.8 0.1/06.5 35435
1994 TX12 1999 08 06.5 21 04.65 −17 34.8 16.8 −0.79 − 3.1 0.3/06.4 35426
1998 HD85 1999 08 06.5 21 04.71 −10 37.3 18.5 −0.75 − 4.2 2.0/08.2 32754
1991 FS 1999 08 06.5 21 04.78 −24 38.6 18.3 −1.06 − 4.0 2.8/04.7 35420
1981 EJ21 1999 08 06.6 21 04.77 −10 01.3 20.0 −0.60 − 3.9 1.5/08.5 26919
1998 HZ117 1999 08 06.6 21 05.13 −13 02.7 18.1 −0.87 − 6.1 1.2/07.7 35335
1981 EL31 1999 08 06.7 21 05.15 −10 58.1 18.4 −0.96 − 6.7 2.3/08.2 26921
1989 DK 1999 08 06.7 21 05.20 −11 13.0 16.7 −0.98 − 0.5 1.9/07.8 35418
1999 KG4 1999 08 06.8 21 05.58 −12 46.9 15.1 −0.67 −11.6 2.0/08.1 35470
1978 VH4 1999 08 06.8 21 05.66 −14 00.8 18.5 −0.97 − 4.2 0.9/07.5 32298
1981 EA6 1999 08 06.8 21 05.69 −08 25.8 18.6 −0.79 − 2.3 2.7/08.8 32209
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1988 RD12 1999 08 06.8 21 05.69 −18 59.2 18.5 −0.54 − 1.9 0.5/06.3 23246
1996 TQ54 1999 08 06.8 21 05.69 −13 14.3 17.9 −0.98 − 4.7 1.5/07.7 32751
1998 HG51 1999 08 06.9 21 06.01 +01 56.6 17.5 −0.87 − 4.1 6.8/11.7 35439
1998 BH36 1999 08 06.9 21 06.28 −31 08.6 17.6 −1.07 − 6.2 6.4/03.2 35313
1989 GM2 1999 08 07.0 21 06.22 −07 18.7 18.5 −0.84 − 4.0 2.9/09.4 35418
1995 YE5 1999 08 07.0 21 06.25 −20 12.2 18.5 −0.82 − 4.4 1.3/06.1 31972
1999 KM15 1999 08 07.0 21 06.29 +01 35.8 16.7 −0.90 − 1.9 7.2/11.4 35385
1981 EW39 1999 08 07.0 21 06.34 −28 53.1 19.6 −0.92 − 0.9 4.1/04.3 21967
1998 KQ51 1999 08 07.0 21 06.39 −08 23.1 17.9 −0.75 − 6.0 2.5/09.3 32335
1998 CO 1999 08 07.1 21 06.82 −13 36.6 18.2 −0.97 − 7.8 1.2/08.0 35314
1995 ST54 1999 08 07.1 21 06.84 −15 16.5 18.0 −0.97 − 0.9 0.4/07.4 35296
1997 CA20 1999 08 07.1 21 06.85 −13 47.3 17.7 −0.73 − 5.7 0.8/07.9 35431
(8794) 1999 08 07.1 21 06.87 −07 47.2 16.1 −0.98 + 0.4 4.6/08.8 31898

1981 ET11 1999 08 07.1 21 06.97 −23 43.1 21.1 −1.06 − 1.4 2.4/05.7 26917
1999 NO39 1999 08 07.2 21 07.11 −20 01.9 16.3 −1.03 + 1.2 1.6/06.6 35401
1996 VM1 1999 08 07.2 21 07.13 −28 05.5 17.1 −1.02 − 4.4 4.2/04.3 35429
1997 CC29 1999 08 07.2 21 07.26 −16 40.0 18.5 −0.76 − 3.3 0.0/07.2 35431
1978 VE7 1999 08 07.2 21 07.36 −15 22.4 15.9 −0.86 − 4.3 0.6/07.6 35414
1991 VU4 1999 08 07.2 21 07.44 −17 06.5 16.4 −0.88 − 6.1 0.3/07.1 35421
1999 NU7 1999 08 07.3 21 07.49 −11 59.3 17.3 −0.78 − 3.5 1.7/08.5 35398
1981 EC35 1999 08 07.3 21 07.49 −11 42.0 18.2 −0.86 − 8.3 2.3/08.7 26921
1992 QS1 1999 08 07.3 21 07.62 −29 38.7 16.0 −1.02 − 7.0 5.5/03.6 35422
1998 FE47 1999 08 07.3 21 07.81 −23 16.3 18.8 −1.08 − 2.2 2.6/05.9 32064
1998 HH27 1999 08 07.4 21 07.91 −17 47.9 17.9 −0.85 − 5.3 0.5/07.1 35439
1997 AW2 1999 08 07.4 21 07.98 −23 11.3 18.4 −0.82 − 3.2 1.9/05.8 32312
2187 T-2 1999 08 07.4 21 08.10 −18 02.7 18.6 −0.98 − 3.6 0.5/07.1 32344
1988 RR10 1999 08 07.5 21 08.28 −05 41.3 18.8 −0.49 − 4.1 2.1/10.7 35417
1995 UZ 1999 08 07.5 21 08.39 −22 36.2 18.3 −0.90 − 3.7 2.3/06.0 35427
1996 TC16 1999 08 07.6 21 08.51 −09 05.9 19.4 −1.03 − 3.2 3.0/09.3 28309
1991 GU3 1999 08 07.6 21 08.80 −04 35.2 16.6 −0.87 − 6.0 5.3/10.9 35420
(8832) 1999 08 07.6 21 08.86 −05 57.8 17.9 −0.85 − 5.6 3.5/10.5 31907

1999 NJ40 1999 08 07.7 21 08.89 −18 43.3 18.0 −0.87 − 6.3 1.0/07.1 35401
1988 RN10 1999 08 07.7 21 09.07 −09 47.3 19.3 −0.49 − 4.0 1.2/09.7 30288
1997 BG9 1999 08 07.7 21 09.10 −16 42.8 17.4 −0.85 − 3.4 0.1/07.7 35431
1996 XG9 1999 08 07.8 21 09.31 −30 54.0 17.0 −0.95 − 4.1 5.2/04.1 35430
(8892) 1999 08 07.8 21 09.39 −18 09.0 16.7 −0.82 − 3.7 0.6/07.4 31921

1981 EB4 1999 08 07.8 21 09.39 −14 23.8 19.8 −0.83 − 1.4 0.6/08.3 30779
1222 T-3 1999 08 07.8 21 09.45 −18 45.7 17.6 −0.84 − 1.9 0.8/07.3 35404
1991 FC4 1999 08 07.8 21 09.57 −12 51.2 18.5 −0.99 − 4.1 1.3/08.7 35420
1997 XD9 1999 08 07.9 21 09.70 −13 55.4 18.5 −0.82 − 6.4 0.7/08.6 35433
1996 XJ31 1999 08 07.9 21 09.96 −23 33.9 17.5 −0.86 − 6.4 2.4/05.9 35430
(8648) 1999 08 07.9 21 09.97 −09 48.3 16.6 −1.03 − 4.9 2.8/09.5 31675

(11014) 1999 08 07.9 21 10.01 −04 28.1 16.1 −0.88 − 2.6 4.7/10.8 35215
1998 EK8 1999 08 08.0 21 10.04 −09 34.0 17.0 −1.00 − 2.3 2.8/09.5 35319
1998 HO116 1999 08 08.0 21 10.10 +00 02.2 18.1 −0.83 − 6.5 5.6/12.7 35335
1999 NN8 1999 08 08.0 21 10.29 −11 01.5 17.7 −1.02 − 2.9 2.3/09.3 35398
6079 P-L 1999 08 08.0 21 10.35 −40 15.2 17.9 −1.02 − 0.4 6.3/02.3 30285
1998 HX88 1999 08 08.0 21 10.39 −18 56.3 17.2 −0.78 − 3.3 0.9/07.4 35439
1998 DL14 1999 08 08.1 21 10.42 −20 38.0 18.4 −1.02 − 3.7 1.7/07.1 35436
1994 AB8 1999 08 08.1 21 10.44 −19 11.2 19.4 −0.99 − 4.1 1.1/07.4 32307
1998 BQ26 1999 08 08.1 21 10.52 −26 54.1 17.5 −0.96 − 7.4 4.9/05.1 35313

1167 T-2 1999 08 08.1 21 10.76 −14 05.6 18.8 −0.88 − 3.8 0.8/08.7 35480
1998 CA2 1999 08 08.1 21 10.81 −38 16.4 18.9 −1.05 − 4.6 7.0/02.2 32059
(8870) 1999 08 08.2 21 10.81 −19 37.1 16.1 −0.85 − 3.6 1.2/07.4 31916

1992 US 1999 08 08.2 21 11.06 −32 05.5 16.7 −1.13 − 4.6 6.8/04.0 35423
1998 CY 1999 08 08.2 21 11.19 −09 01.6 17.7 −0.95 − 3.9 2.9/10.1 35314
1996 XK29 1999 08 08.2 21 11.26 −31 24.5 17.3 −1.08 − 5.7 5.9/04.1 35430
1981 EN24 1999 08 08.3 21 11.27 −13 25.6 18.0 −1.03 − 4.2 1.1/09.0 35415
(8579) 1999 08 08.3 21 11.27 −13 06.0 15.4 −0.84 − 4.7 1.5/09.1 35413

1981 EW12 1999 08 08.3 21 11.37 −18 00.2 19.2 −1.09 − 1.1 0.8/08.0 26917
1994 PZ28 1999 08 08.3 21 11.39 −18 56.5 17.3 −0.79 − 5.4 1.0/07.6 35426
(8505) 1999 08 08.3 21 11.50 −13 52.2 17.8 −1.01 − 5.2 0.9/09.0 31497

(11109) 1999 08 08.3 21 11.51 −16 16.6 16.9 −0.85 − 3.3 0.0/08.4 35240
1998 DC35 1999 08 08.4 21 11.87 −13 12.9 17.6 −0.95 − 6.3 1.1/09.3 35317
1994 PG27 1999 08 08.4 21 11.89 −16 19.0 17.8 −0.78 − 3.8 0.0/08.4 34506
1996 WG 1999 08 08.4 21 11.95 −06 43.2 18.2 −0.93 − 3.9 3.7/10.8 31733
1992 OP5 1999 08 08.5 21 12.08 −11 12.0 16.6 −0.90 − 6.0 2.3/09.9 35422
1981 EF48 1999 08 08.5 21 12.31 −13 45.7 18.3 −0.64 − 2.9 0.6/09.2 35416
1995 FA7 1999 08 08.5 21 12.33 −15 30.5 17.1 −0.92 − 7.4 0.3/08.8 35426
2527 P-L 1999 08 08.5 21 12.34 +02 06.2 17.2 −0.73 − 6.0 6.2/13.8 35479
1998 FA61 1999 08 08.6 21 12.42 −38 16.3 17.1 −1.20 + 1.3 9.2/04.0 32259
1995 YT20 1999 08 08.6 21 12.43 −14 54.8 19.5 −0.82 − 4.9 0.4/08.9 31545
(8961) 1999 08 08.6 21 12.44 −17 49.7 18.4 −0.77 − 3.4 0.5/08.2 31937

1998 KW7 1999 08 08.6 21 12.50 −02 29.4 17.2 −0.75 − 3.6 4.1/12.3 35440
1998 DE14 1999 08 08.6 21 12.70 −37 21.7 16.9 −0.97 − 1.1 8.2/03.3 32060
1998 FU10 1999 08 08.6 21 12.70 −26 53.8 17.1 −0.99 − 0.5 4.4/06.4 35436
1998 HQ97 1999 08 08.7 21 13.06 −18 51.0 17.2 −0.85 − 3.3 1.0/08.1 35335
1998 FH60 1999 08 08.7 21 13.13 −10 54.7 16.8 −0.94 − 6.5 2.6/10.2 35437
1997 AH 1999 08 08.8 21 13.20 −23 39.5 16.9 −0.97 − 6.6 3.0/06.7 35431
2049 P-L 1999 08 08.8 21 13.24 −17 13.1 18.5 −1.03 − 3.0 0.4/08.6 32342
1981 DW1 1999 08 08.8 21 13.33 −07 57.3 19.9 −0.92 − 2.8 3.0/10.8 26914
1976 UP2 1999 08 08.9 21 13.49 −26 29.5 16.9 −1.08 − 3.5 5.2/06.3 35414
1995 UQ18 1999 08 08.9 21 13.54 +01 28.3 19.1 −0.79 − 5.9 6.3/14.1 32749
(8525) 1999 08 08.9 21 13.56 −20 03.9 17.9 −0.98 − 4.9 1.4/07.9 31502

1988 RL13 1999 08 08.9 21 13.68 −36 00.2 19.2 −0.61 − 2.6 3.9/03.2 30469
1992 PQ1 1999 08 08.9 21 13.71 −14 32.3 17.2 −1.01 − 0.6 0.7/09.3 35288
1997 YQ11 1999 08 08.9 21 13.72 −27 57.2 17.1 −1.00 − 6.9 5.5/05.7 31425
1995 SE4 1999 08 08.9 21 13.81 +02 14.4 16.7 −0.95 + 0.7 7.2/12.7 35427
1994 PT13 1999 08 08.9 21 13.83 −08 42.4 17.3 −0.74 − 6.5 2.4/11.1 35426
(8568) 1999 08 08.9 21 13.87 −17 56.4 17.1 −1.01 − 4.4 0.9/08.5 31512

1981 ES24 1999 08 09.0 21 13.99 −20 40.9 18.2 −1.12 − 1.7 1.9/08.0 31781
1995 UL 1999 08 09.0 21 14.03 −21 26.2 16.7 −0.92 − 2.4 2.1/07.8 35427
1981 EL32 1999 08 09.0 21 14.21 −26 31.6 17.7 −1.11 + 1.2 4.2/07.1 31781
1991 SO 1999 08 09.1 21 14.33 −30 07.4 17.9 −1.09 − 5.7 5.8/05.1 35421
1998 DP10 1999 08 09.1 21 14.43 −10 58.6 18.8 −1.01 − 5.2 2.1/10.4 31559
1999 OC 1999 08 09.1 21 14.59 −12 30.2 17.0 −0.78 − 9.8 1.4/10.3 35402
1994 RN28 1999 08 09.1 21 14.64 −17 54.5 18.1 −0.83 − 3.3 0.7/08.7 35426
1998 FL121 1999 08 09.2 21 14.69 −15 35.7 17.5 −0.88 − 4.8 0.2/09.3 35439
(8869) 1999 08 09.2 21 14.78 −17 59.7 17.7 −0.79 − 3.9 0.6/08.7 31915

1998 HQ114 1999 08 09.2 21 14.81 −29 44.1 18.2 −0.83 − 5.8 4.4/05.3 32329
1992 EK7 1999 08 09.2 21 15.02 −25 53.3 18.8 −0.83 − 3.3 2.9/06.7 32304
1998 HC21 1999 08 09.2 21 15.05 −24 13.8 17.5 −1.08 − 5.1 3.5/07.2 35333
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1996 XA18 1999 08 09.3 21 15.06 −25 23.0 19.0 −0.95 − 4.2 3.2/06.9 35430
1996 XK6 1999 08 09.3 21 15.11 −13 52.3 18.4 −0.96 − 4.5 0.8/09.8 28606
1993 FF82 1999 08 09.3 21 15.26 −23 19.7 17.6 −0.90 − 3.3 2.5/07.5 35424
1994 PU4 1999 08 09.3 21 15.36 −15 46.5 18.8 −0.80 − 4.4 0.0/09.4 32308
2722 P-L 1999 08 09.4 21 15.45 +01 53.7 18.2 −0.77 − 8.7 6.7/15.3 35479
1998 FP60 1999 08 09.4 21 15.56 −22 14.5 19.3 −1.00 − 3.6 2.2/07.9 32321
1999 KS7 1999 08 09.4 21 15.58 +03 28.1 16.4 −0.89 − 2.6 7.5/14.4 35383
1998 HO23 1999 08 09.4 21 15.60 −11 45.5 18.4 −0.78 − 5.7 1.2/10.6 32077
1998 BO 1999 08 09.4 21 15.70 −24 27.0 17.7 −1.04 − 6.2 3.5/07.2 35311
1994 PZ27 1999 08 09.4 21 15.81 −16 38.0 18.3 −0.77 − 4.2 0.2/09.3 35426
1981 ED10 1999 08 09.5 21 16.03 −16 02.2 19.3 −1.05 − 3.7 0.1/09.5 26916
1997 AP12 1999 08 09.5 21 16.07 −07 40.9 18.2 −0.91 − 1.0 2.7/11.4 35431
1997 AT16 1999 08 09.6 21 16.25 −20 54.6 17.3 −0.97 − 5.5 2.1/08.3 35303
1998 DV11 1999 08 09.6 21 16.35 −11 54.6 18.5 −0.86 − 5.5 1.3/10.7 35436
1995 WY 1999 08 09.6 21 16.58 −30 00.3 17.3 −0.85 − 4.4 4.2/05.8 35427
1996 XJ19 1999 08 09.7 21 16.53 −11 07.5 17.3 −0.85 − 4.2 1.6/10.9 35430
1998 FO48 1999 08 09.7 21 16.53 −15 05.1 17.7 −0.95 − 3.1 0.3/09.9 32320
(9096) 1999 08 09.7 21 16.55 −25 21.1 16.8 −0.80 − 4.1 2.9/07.1 32196

1989 CQ2 1999 08 09.7 21 16.64 −03 36.1 18.1 −0.65 − 4.4 3.3/13.2 35418
1998 GF1 1999 08 09.7 21 16.93 −11 58.3 18.2 −1.06 − 3.3 1.6/10.7 35439
1998 BD42 1999 08 09.7 21 16.99 −24 11.1 19.4 −1.04 − 6.0 3.1/07.6 31799
1991 RP9 1999 08 09.8 21 16.92 −42 35.9 17.4 −1.15 − 3.9 9.5/02.1 32303
1996 VY38 1999 08 09.8 21 16.95 −16 39.8 17.8 −0.98 − 5.4 0.4/09.6 35430
1988 EA2 1999 08 09.8 21 17.15 −13 31.8 17.3 −0.98 − 6.3 0.9/10.5 35417
1996 TL9 1999 08 09.8 21 17.23 −23 45.5 16.3 −0.85 − 6.6 4.0/07.6 35429
(8637) 1999 08 09.9 21 17.50 −12 57.5 18.6 −0.93 − 5.3 1.0/10.7 31672

1168 T-1 1999 08 09.9 21 17.50 −04 16.4 21.4 −0.72 − 3.9 2.8/13.1 33997
1982 SO5 1999 08 09.9 21 17.52 −18 29.1 16.3 −0.82 − 2.7 1.4/09.3 35416
1995 YO 1999 08 09.9 21 17.60 −22 53.1 17.7 −0.77 − 5.9 2.2/07.9 35428
1998 FR70 1999 08 09.9 21 17.60 −26 20.8 19.3 −1.05 − 3.3 3.7/07.4 32323
1995 YH 1999 08 10.0 21 17.69 −01 57.7 16.2 −0.80 − 2.0 5.0/13.4 35428
1998 AR4 1999 08 10.0 21 17.82 −13 28.9 16.2 −1.09 + 0.8 1.1/10.5 35310
1989 UO5 1999 08 10.0 21 17.99 −35 55.0 18.5 −0.61 − 1.7 3.8/04.4 28316
1989 SQ4 1999 08 10.1 21 18.10 −18 58.7 18.2 −0.99 − 5.5 1.2/09.3 35418
1998 FH78 1999 08 10.1 21 18.17 −01 52.3 18.2 −0.79 − 8.0 5.0/14.4 35438
1978 VP1 1999 08 10.1 21 18.28 −07 15.6 17.6 −0.77 − 3.0 2.6/12.3 35414
1993 DV 1999 08 10.2 21 18.58 −12 23.2 18.0 −0.90 − 3.7 1.1/11.1 35423
1981 EK3 1999 08 10.2 21 18.61 −05 50.4 18.4 −0.88 − 3.7 3.6/12.8 35415
1991 YU 1999 08 10.2 21 18.77 −15 27.4 17.3 −0.82 − 5.6 0.1/10.3 35421
1998 HD95 1999 08 10.2 21 18.81 −23 14.7 16.9 −0.88 − 5.2 3.1/08.2 35439
1997 AE 1999 08 10.2 21 18.83 −14 18.9 16.1 −0.95 − 0.4 0.6/10.6 35431
1998 BG4 1999 08 10.2 21 18.86 −17 33.8 17.4 −1.00 − 4.3 0.8/09.8 31592
1995 WJ2 1999 08 10.3 21 19.04 −20 47.5 17.1 −0.88 − 4.7 1.9/09.0 35296
(10997) 1999 08 10.3 21 19.16 −16 31.3 16.3 −0.99 − 1.4 0.4/10.2 35211
1998 EP9 1999 08 10.3 21 19.26 −18 01.9 18.2 −0.96 − 5.5 0.9/09.8 31804
1998 FN10 1999 08 10.5 21 19.64 −14 43.3 21.4 −0.98 − 3.9 0.3/10.7 32684
1998 FN32 1999 08 10.5 21 19.70 −29 51.9 18.2 −1.12 + 0.4 5.2/07.7 32318
4223 T-2 1999 08 10.5 21 19.83 −05 07.3 19.0 −0.87 − 7.9 3.8/13.7 32093
1995 VG13 1999 08 10.5 21 19.90 −17 54.4 18.2 −0.83 − 5.0 0.8/09.9 35427
(8902) 1999 08 10.5 21 19.96 −30 42.6 17.4 −0.89 − 3.2 4.6/06.6 31923

1996 VJ2 1999 08 10.6 21 19.94 −06 01.3 16.8 −0.87 − 6.2 4.7/13.3 35429

1996 TN12 1999 08 10.6 21 20.17 −13 10.4 18.4 −0.98 − 4.4 0.9/11.2 35429
1996 VH8 1999 08 10.6 21 20.23 −28 35.4 16.7 −1.13 − 3.2 5.8/07.4 35430
1996 UH4 1999 08 10.6 21 20.25 −24 56.0 17.7 −0.99 − 4.7 5.0/08.1 32954
1981 ER2 1999 08 10.7 21 20.63 +07 50.5 19.5 −0.69 − 5.3 5.8/18.1 26915
(9075) 1999 08 10.7 21 20.71 +12 45.9 19.2 −0.85 − 5.7 8.1/19.5 32191

4620 P-L 1999 08 10.8 21 20.71 −24 22.4 17.4 −1.03 − 2.2 4.5/08.8 35402
1978 UL4 1999 08 10.8 21 20.73 +07 10.9 16.9 −0.82 − 3.9 9.2/17.0 35414
1999 NS8 1999 08 10.8 21 20.77 −16 32.4 15.9 −0.84 −10.8 0.4/10.5 35399
1992 WG2 1999 08 10.8 21 20.84 −14 16.3 17.4 −0.96 − 4.2 0.5/11.1 35290
1999 NM9 1999 08 10.8 21 20.97 −13 26.1 17.1 −1.02 − 5.1 0.9/11.4 35399
3509 P-L 1999 08 10.8 21 21.03 −55 05.5 17.5 −2.26 + 8.1 19.3/05.8 29668
1058 T-2 1999 08 10.9 21 21.12 −08 03.6 18.1 −0.75 − 4.1 2.2/12.9 26761
1988 VA 1999 08 10.9 21 21.30 +06 13.2 17.0 −0.89 − 3.8 9.1/16.6 35279
1988 SP2 1999 08 10.9 21 21.48 −06 37.4 18.1 −0.50 − 4.1 1.9/13.7 35417
1998 HZ118 1999 08 11.0 21 21.57 −37 33.4 17.0 −0.87 − 5.5 7.5/04.2 32272
3434 T-3 1999 08 11.0 21 21.64 −10 57.2 20.0 −0.85 − 4.2 1.5/12.0 29669
1005 T-2 1999 08 11.0 21 21.64 −12 06.8 17.5 −0.79 − 4.0 1.1/11.9 35480
1992 ER13 1999 08 11.0 21 21.71 −09 02.5 20.3 −0.75 − 4.3 1.8/12.8 33231
1981 EV6 1999 08 11.0 21 21.80 −07 54.2 17.3 −0.82 − 1.6 2.6/12.9 35415
1988 SG3 1999 08 11.0 21 21.87 −36 10.5 19.1 −0.60 − 3.5 4.1/04.7 15892
1993 OX11 1999 08 11.1 21 22.23 −13 49.5 17.0 −0.80 − 2.9 0.5/11.6 35424
1021 T-3 1999 08 11.2 21 22.31 −17 26.7 17.1 −0.96 − 1.4 0.8/10.8 35480
1998 FR76 1999 08 11.2 21 22.50 −16 35.1 17.9 −0.91 − 6.1 0.4/10.9 35438
1998 GA1 1999 08 11.2 21 22.52 −19 37.0 19.0 −0.94 − 4.6 1.5/10.2 32325
1998 HS4 1999 08 11.3 21 22.59 −05 05.7 19.2 −0.75 − 4.2 3.3/14.2 34218
(11106) 1999 08 11.3 21 22.65 +06 10.6 17.4 −0.81 − 2.1 6.7/16.9 35239
1998 FF62 1999 08 11.3 21 22.82 −27 52.1 17.4 −1.04 − 0.5 4.7/08.6 35437
(11188) 1999 08 11.4 21 23.24 −03 03.7 17.1 −0.67 − 5.5 3.7/15.2 35260
1981 EL30 1999 08 11.4 21 23.32 −11 54.4 19.8 −0.84 − 1.3 1.1/12.3 30779
1993 XH 1999 08 11.4 21 23.35 −15 42.2 17.7 −1.01 − 7.4 0.2/11.4 32232
(11113) 1999 08 11.4 21 23.39 +00 43.9 16.7 −0.98 + 1.9 6.1/14.5 35241
1998 HZ132 1999 08 11.5 21 23.37 −14 14.0 18.4 −0.83 − 3.2 8.3/32.0 32273
1998 BM17 1999 08 11.5 21 23.65 −17 34.4 17.0 −0.88 − 5.6 1.1/10.9 35312
2035 T-3 1999 08 11.5 21 23.69 −18 22.6 17.5 −0.58 − 1.7 0.7/10.8 35480
1995 UW12 1999 08 11.5 21 23.72 −18 11.9 18.8 −0.87 − 3.5 1.0/10.8 32946
1996 XU26 1999 08 11.5 21 23.75 −19 12.6 17.2 −1.14 − 1.1 1.7/10.8 35430
(8958) 1999 08 11.6 21 23.76 −17 15.7 16.6 −0.90 − 3.1 0.8/11.1 31936

1993 FO8 1999 08 11.6 21 23.93 −20 55.5 17.7 −0.87 − 4.9 1.9/10.1 35423
1981 UE28 1999 08 11.6 21 23.96 −18 03.9 17.0 −0.90 − 2.5 1.1/11.0 35416
1994 AX6 1999 08 11.6 21 24.04 −15 06.5 16.5 −0.87 − 4.6 11.8/32.0 35425
1981 EH48 1999 08 11.7 21 24.15 −05 00.3 18.1 −0.87 − 4.1 3.5/14.4 35416
1998 HV4 1999 08 11.7 21 24.25 −18 24.1 17.9 −0.84 − 3.6 1.1/10.9 35439
1998 DF8 1999 08 11.7 21 24.51 −22 48.0 18.0 −1.08 − 5.0 3.3/09.8 31558
(9465) 1999 08 11.7 21 24.53 −02 27.7 17.7 −0.72 − 6.3 4.3/15.7 35414

1990 BC2 1999 08 11.8 21 24.57 −05 59.3 17.4 −0.90 − 5.4 3.4/14.3 35418
(8462) 1999 08 11.8 21 24.68 −12 53.3 18.5 −0.87 − 5.0 0.8/12.5 31487

1995 XJ1 1999 08 11.8 21 24.86 −04 26.2 16.0 −0.81 − 2.0 3.5/14.6 35428
2085 P-L 1999 08 11.9 21 25.32 −14 07.7 17.9 −0.82 − 3.7 0.3/12.3 32785
(8978) 1999 08 12.0 21 25.31 −15 26.3 18.6 −0.76 − 3.5 0.1/11.9 31941

1998 HF148 1999 08 12.0 21 25.32 −12 36.3 17.7 −0.75 − 4.1 0.8/12.7 35440
1982 SM2 1999 08 12.0 21 25.48 −21 32.4 15.8 −1.02 0.0 3.4/10.7 35416
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2382 T-3 1999 08 12.0 21 25.70 −14 35.7 18.4 −0.88 − 3.3 0.2/12.2 33061
1981 EQ13 1999 08 12.2 21 26.17 −21 53.5 19.6 −1.03 − 1.1 2.2/10.7 32298
1981 EA15 1999 08 12.3 21 26.38 −19 25.9 18.7 −0.87 − 1.2 1.4/11.3 26917
1989 AZ6 1999 08 12.3 21 26.59 −15 16.5 18.1 −0.87 − 5.7 0.1/12.3 31950
1998 BC15 1999 08 12.3 21 26.60 −07 38.2 17.1 −1.04 − 2.4 3.3/14.1 35434
1992 DL6 1999 08 12.3 21 26.63 −16 21.6 18.7 −0.78 − 4.4 0.4/12.0 33229
1981 DT 1999 08 12.3 21 26.76 −19 29.1 17.9 −0.90 − 0.4 1.3/11.4 35415
1996 TX7 1999 08 12.3 21 26.76 −13 44.4 17.0 −0.90 − 7.7 0.6/12.8 35429
1990 YY 1999 08 12.4 21 26.86 −19 41.2 18.2 −0.50 − 2.4 0.8/11.1 30781
1998 KC2 1999 08 12.4 21 26.88 +15 50.7 20.8 −0.90 − 4.4 9.1/21.9 32275
(8654) 1999 08 12.4 21 26.92 −25 40.3 17.2 −0.90 − 8.2 3.6/09.2 31676

1981 ES19 1999 08 12.4 21 27.00 −20 26.8 19.1 −1.09 − 2.5 2.3/11.2 31781
4652 P-L 1999 08 12.4 21 27.12 −19 45.5 18.1 −0.64 − 2.2 1.0/11.2 35479
(9026) 1999 08 12.4 21 27.14 −18 10.4 17.0 −0.77 − 4.0 1.1/11.6 35414

1994 PK9 1999 08 12.4 21 27.18 −09 20.0 17.6 −0.73 − 7.3 2.0/14.3 35426
(9107) 1999 08 12.4 21 27.20 −17 11.8 17.9 −0.79 − 5.1 0.6/11.9 32198

1989 TS2 1999 08 12.5 21 27.22 −12 28.7 18.5 −0.49 − 3.7 0.5/13.3 35418
1996 SW2 1999 08 12.5 21 27.24 −17 33.7 18.6 −1.05 − 4.4 1.0/11.9 32244
1996 TC8 1999 08 12.5 21 27.33 −11 17.7 17.6 −0.98 − 5.4 1.6/13.5 35429
(8779) 1999 08 12.5 21 27.46 −18 53.0 16.3 −0.77 − 4.3 1.4/11.5 31894

1995 ON4 1999 08 12.6 21 27.60 −15 16.4 17.2 −0.89 − 5.5 0.1/12.5 35427
1998 FW99 1999 08 12.6 21 27.88 −06 57.4 19.1 −0.95 − 4.1 2.8/14.8 31815
1981 EP47 1999 08 12.7 21 27.92 −01 47.6 18.5 −0.72 − 6.2 4.4/16.7 31225
1998 HS34 1999 08 12.7 21 28.03 −18 15.1 18.1 −0.94 − 5.4 1.2/11.8 35439
(8867) 1999 08 12.7 21 28.05 −18 40.6 17.7 −0.85 − 3.8 1.2/11.7 35413

3090 P-L 1999 08 12.7 21 28.09 +06 46.6 17.9 −0.75 − 2.9 6.4/18.6 35479
1998 HD148 1999 08 12.7 21 28.15 +05 47.4 17.5 −0.87 − 3.0 7.6/18.2 35440
4101 T-3 1999 08 12.7 21 28.22 −45 33.2 18.4 −0.70 − 1.1 5.4/03.5 34276
1980 DS4 1999 08 12.8 21 28.52 −09 52.5 16.3 −0.92 − 7.1 2.2/14.3 35415
1998 FF3 1999 08 12.8 21 28.55 −15 13.4 17.5 −1.01 − 1.7 0.1/12.8 35436
1998 BQ8 1999 08 12.9 21 29.00 −16 42.3 18.5 −0.93 − 7.1 0.7/12.5 31798
1995 YB3 1999 08 13.0 21 29.10 −17 34.0 17.6 −0.79 − 4.2 0.8/12.3 35428
1998 JF4 1999 08 13.0 21 29.28 −18 05.4 19.1 −0.88 − 5.2 1.0/12.2 32755
1995 YQ 1999 08 13.0 21 29.32 −21 49.7 16.5 −0.77 − 7.6 2.4/10.9 35428
(8703) 1999 08 13.1 21 29.62 −12 59.6 17.2 −0.93 − 6.9 0.7/13.7 31688

1988 RE12 1999 08 13.1 21 29.64 −03 37.8 20.4 −0.50 − 4.4 2.4/16.7 15560
1995 WZ6 1999 08 13.2 21 29.78 −31 22.0 17.4 −0.87 − 4.6 5.3/08.3 35427
(8822) 1999 08 13.2 21 30.14 −21 17.3 15.9 −0.85 − 4.7 3.2/11.4 31904

(10988) 1999 08 13.2 21 30.15 −32 41.1 16.4 −0.96 −18.8 7.9/06.3 35209
1999 KP4 1999 08 13.2 21 30.22 −22 56.5 15.4 −0.99 −30.0 3.7/09.9 35383
1998 FF75 1999 08 13.3 21 30.22 −27 28.2 16.5 −1.09 − 3.1 5.3/10.1 35438
(8659) 1999 08 13.3 21 30.47 −12 39.2 15.6 −0.94 0.0 0.9/13.8 31677

1998 HA39 1999 08 13.3 21 30.54 −06 23.4 18.0 −0.98 − 5.3 3.4/15.6 35439
1998 KJ52 1999 08 13.3 21 30.55 −04 38.6 17.3 −0.70 − 5.6 3.0/16.4 35440
1989 YV4 1999 08 13.4 21 30.69 −17 19.0 18.2 −0.98 − 4.5 0.9/12.8 35418
1993 FY12 1999 08 13.4 21 30.79 −08 33.4 16.6 −0.77 − 6.9 2.1/15.3 35423
1998 FK57 1999 08 13.4 21 30.85 −18 24.4 19.2 −0.94 − 3.4 1.3/12.5 32321
1988 RM11 1999 08 13.5 21 30.92 −14 40.6 18.1 −0.51 − 2.9 0.0/13.5 35417
1997 AV7 1999 08 13.5 21 30.97 −10 56.9 20.3 −0.86 − 3.4 1.3/14.5 30786
1998 JV1 1999 08 13.6 21 31.39 −18 09.2 17.2 −0.75 − 5.7 1.1/12.6 35440
1978 SC7 1999 08 13.6 21 31.46 −30 36.9 17.3 −1.11 − 1.1 5.8/09.8 35414

1998 BJ19 1999 08 13.6 21 31.57 −13 21.0 17.4 −0.99 − 6.2 0.6/14.0 35312
1998 FQ109 1999 08 13.6 21 31.61 −06 49.2 18.6 −0.87 − 3.5 2.8/15.7 35438
1998 HH77 1999 08 13.6 21 31.66 −16 02.3 18.6 −0.97 − 4.3 0.5/13.3 34301
(8693) 1999 08 13.6 21 31.69 −17 34.5 14.8 −0.85 − 9.0 1.3/12.8 31685

1999 NT10 1999 08 13.6 21 31.70 −07 33.3 16.1 −1.00 + 2.4 3.7/15.1 35399
2799 P-L 1999 08 13.7 21 31.66 +19 21.8 18.7 −0.63 −11.0 12.0/28.0 29948
1981 EB32 1999 08 13.7 21 31.72 −02 40.3 19.6 −0.76 − 2.9 3.6/17.0 26921
1995 XT 1999 08 13.7 21 31.78 −16 05.8 17.4 −0.77 − 4.2 0.4/13.3 35428
1981 EF12 1999 08 13.7 21 31.89 −06 39.6 18.4 −1.01 − 3.4 3.4/15.8 35415
1981 EZ16 1999 08 13.7 21 32.02 −20 53.5 18.9 −1.02 − 2.0 2.3/12.3 26918
1998 FE65 1999 08 13.7 21 32.04 −18 45.5 17.7 −1.05 − 3.3 1.6/12.8 35325
3163 T-3 1999 08 13.8 21 32.40 −42 22.2 18.5 −1.00 − 1.1 7.9/06.5 25437
1981 ER45 1999 08 13.9 21 32.61 −05 39.0 19.7 −0.95 − 6.4 3.4/16.5 32299
1350 T-2 1999 08 13.9 21 32.65 −11 57.5 18.4 −0.78 − 4.0 0.9/14.7 32732
(8597) 1999 08 14.1 21 33.17 −31 08.0 16.3 −1.10 + 0.9 6.7/10.6 31519

1998 DC33 1999 08 14.1 21 33.21 −28 47.5 18.5 −1.15 − 1.0 5.5/11.0 35436
(8916) 1999 08 14.1 21 33.24 −46 18.9 17.4 −1.11 − 4.6 11.2/03.3 31927
(8702) 1999 08 14.1 21 33.34 −05 57.8 16.7 −1.01 − 4.4 3.6/16.3 35413

1998 FG43 1999 08 14.1 21 33.50 +02 27.3 18.0 −0.76 − 8.5 5.9/19.9 35323
1989 WU2 1999 08 14.1 21 33.59 −18 31.8 16.9 −0.81 − 4.5 1.3/13.1 35418
1998 FB14 1999 08 14.3 21 33.99 −04 16.4 16.4 −0.69 −11.0 4.3/18.0 35437
1996 XM21 1999 08 14.3 21 34.11 −21 51.1 19.3 −0.98 − 2.8 2.5/12.5 32056
1996 GE19 1999 08 14.3 21 34.22 +21 50.6 17.3 −0.49 − 2.9 6.5/27.6 35428
1998 CC3 1999 08 14.4 21 34.32 −16 23.3 16.7 −1.08 − 2.4 0.9/14.0 35435
1998 HC122 1999 08 14.4 21 34.47 −18 23.5 16.5 −0.76 − 7.6 1.3/13.2 35336
1998 BH4 1999 08 14.4 21 34.49 −15 17.2 18.4 −1.01 − 4.1 0.3/14.2 31797
2508 P-L 1999 08 14.4 21 34.62 −25 56.0 16.9 −1.02 − 0.8 6.0/11.7 32091
2204 T-3 1999 08 14.4 21 34.68 −03 27.0 18.6 −0.91 − 4.9 4.3/17.5 29321
1981 EQ34 1999 08 14.5 21 34.67 −08 57.9 17.2 −0.76 − 7.8 2.4/16.2 32212
1995 WX1 1999 08 14.5 21 34.67 +07 04.8 18.0 −0.73 − 3.1 5.9/20.9 35427
1981 EW7 1999 08 14.5 21 34.93 +00 55.9 18.5 −0.81 − 7.2 5.5/19.5 32298
1995 YW4 1999 08 14.5 21 34.98 −11 45.1 18.3 −0.80 − 4.4 0.9/15.3 35428
1991 GY2 1999 08 14.5 21 35.03 −06 46.9 18.8 −0.93 − 6.1 2.9/16.7 35420
1981 EV24 1999 08 14.6 21 35.04 −17 35.4 19.7 −0.94 − 3.7 1.1/13.8 21967
3227 T-2 1999 08 14.6 21 35.27 −26 01.3 18.4 −0.93 − 3.9 4.3/11.5 32344
1995 SA2 1999 08 14.6 21 35.45 −06 51.3 19.5 −0.84 − 5.3 2.5/16.8 29664
(8575) 1999 08 14.7 21 35.87 −09 50.1 15.2 −0.89 + 0.1 2.5/15.8 35413

4369 T-3 1999 08 14.8 21 36.19 −09 57.4 19.1 −0.49 − 3.5 0.8/16.2 25341
2611 P-L 1999 08 14.9 21 36.20 −08 57.8 17.0 −0.72 − 5.1 1.7/16.5 35479
1998 FT51 1999 08 14.9 21 36.31 −15 13.4 18.0 −1.00 − 7.0 0.4/14.7 32320
1992 GQ 1999 08 14.9 21 36.39 −23 04.2 18.1 −0.76 − 4.9 2.4/12.4 32304
1988 SL3 1999 08 14.9 21 36.43 −24 28.2 17.4 −0.53 − 5.6 2.0/11.6 35417
1996 TT14 1999 08 15.0 21 36.70 −16 58.8 15.4 −0.86 − 7.7 1.4/14.2 35429
1998 KX60 1999 08 15.0 21 36.82 −24 59.4 17.6 −0.80 − 6.2 3.2/11.7 35337
1991 GZ4 1999 08 15.1 21 36.95 −17 23.5 17.1 −0.97 − 4.3 1.4/14.3 35284
(9080) 1999 08 15.1 21 37.17 −04 20.0 17.1 −0.73 − 4.7 3.1/18.0 32192

1998 FW19 1999 08 15.1 21 37.20 −16 30.0 17.0 −1.03 − 1.7 1.0/14.6 35437
1992 UE4 1999 08 15.1 21 37.37 −19 49.8 16.9 −0.99 − 6.5 2.5/13.6 35423
1996 AH1 1999 08 15.2 21 37.32 −06 43.9 18.3 −0.84 − 0.8 2.3/17.0 30784
1998 FO78 1999 08 15.2 21 37.33 −22 56.4 17.6 −0.90 − 4.6 3.1/12.8 31763
4265 T-1 1999 08 15.2 21 37.40 −17 11.3 18.3 −1.01 − 5.8 1.2/14.4 35480
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1998 KE41 1999 08 15.2 21 37.55 +11 28.0 19.0 −0.75 − 2.8 7.2/23.0 32334
(8868) 1999 08 15.2 21 37.66 −17 54.6 16.7 −0.74 − 8.0 1.3/14.1 31915

1998 CR1 1999 08 15.2 21 37.69 −11 22.8 16.8 −0.82 − 7.6 1.2/16.1 35314
1981 EO5 1999 08 15.3 21 37.85 −02 44.2 19.0 −0.95 − 4.5 4.9/18.5 26915
1995 TG2 1999 08 15.3 21 37.98 −09 19.7 17.8 −0.79 − 4.4 2.1/16.7 32670
1997 AN21 1999 08 15.4 21 38.33 −09 36.3 17.4 −1.04 + 0.1 1.7/16.4 35431
1991 YT 1999 08 15.4 21 38.39 +03 33.2 17.1 −0.91 − 1.0 6.7/19.7 35421
1996 VC9 1999 08 15.5 21 38.46 −27 07.1 16.5 −1.02 − 7.0 5.9/11.5 35430
1991 PT10 1999 08 15.5 21 38.66 −09 32.9 17.0 −0.82 − 1.7 2.3/16.7 28886
1997 CP1 1999 08 15.5 21 38.77 −12 49.7 18.9 −0.93 − 6.9 0.5/15.9 31737
(8879) 1999 08 15.5 21 38.79 −11 55.1 17.4 −0.87 − 3.9 0.8/16.2 31918

1996 XP1 1999 08 15.6 21 38.99 −04 08.5 18.5 −0.95 − 4.1 3.6/18.2 32311
1998 DU13 1999 08 15.6 21 39.20 −22 39.6 19.6 −1.08 − 2.5 3.4/13.6 32315
1998 FN57 1999 08 15.6 21 39.25 −06 22.9 18.8 −0.94 − 6.2 2.8/17.9 32065
(9125) 1999 08 15.7 21 39.51 −13 55.2 16.1 −1.04 − 3.9 0.0/15.8 32202

1997 AO5 1999 08 15.7 21 39.62 −24 12.2 15.8 −0.91 − 6.1 4.5/12.7 35431
2114 T-1 1999 08 15.8 21 39.55 −01 29.6 18.8 −0.78 − 7.4 3.9/19.8 32343
1981 EG11 1999 08 15.8 21 39.57 −05 35.4 20.6 −0.86 − 4.8 2.6/18.2 23535
1996 AB 1999 08 15.8 21 39.83 −12 24.7 17.6 −0.77 − 3.3 0.5/16.3 35428
1998 FN116 1999 08 15.8 21 39.95 −03 39.0 16.5 −0.88 − 4.3 4.7/18.7 35329
1995 QQ3 1999 08 15.9 21 40.21 −15 27.3 16.7 −0.83 − 7.6 0.6/15.5 35427
(9123) 1999 08 16.0 21 40.33 −17 53.9 17.9 −1.02 − 1.3 1.3/15.1 32202

1998 FQ118 1999 08 16.0 21 40.68 −03 19.9 18.7 −0.93 − 4.8 4.1/19.0 31769
1991 EA4 1999 08 16.1 21 40.87 −14 12.2 18.1 −0.76 − 3.7 0.1/16.1 35420
1981 DE3 1999 08 16.1 21 40.96 −12 58.4 18.7 −0.99 − 1.3 0.3/16.4 26914
1981 DU 1999 08 16.2 21 41.06 −00 42.3 16.9 −0.92 − 2.6 6.5/19.7 26914
1995 QB10 1999 08 16.2 21 41.23 −11 21.6 17.9 −1.03 0.0 0.9/16.8 35427
(8712) 1999 08 16.2 21 41.33 −16 21.9 15.7 −0.76 − 4.6 0.9/15.5 31690

1998 AU9 1999 08 16.2 21 41.34 −15 08.4 16.7 −0.79 − 3.8 0.4/15.9 35434
4221 T-3 1999 08 16.2 21 41.36 −05 58.9 17.5 −0.78 − 6.2 2.4/18.7 35481
1994 CN13 1999 08 16.3 21 41.41 −21 26.4 16.1 −0.86 − 4.7 3.6/14.1 35425
1978 VW2 1999 08 16.4 21 41.88 −14 10.4 18.9 −0.73 − 4.0 0.1/16.3 30684
1998 DA33 1999 08 16.4 21 41.90 −19 15.2 18.6 −0.93 − 3.1 1.9/15.0 32315
1998 KN24 1999 08 16.4 21 42.06 −39 33.7 16.5 −0.93 − 2.4 8.1/08.8 32333
1997 AK18 1999 08 16.4 21 42.08 −17 33.4 18.7 −0.98 − 4.4 1.5/15.5 29125
1996 XE9 1999 08 16.5 21 42.23 −04 49.6 18.4 −0.99 − 3.3 3.7/18.8 30786
(8666) 1999 08 16.5 21 42.25 −17 00.4 17.8 −0.99 − 6.5 1.2/15.6 31679
(8808) 1999 08 16.5 21 42.28 −17 57.7 17.4 −0.89 − 3.0 1.5/15.4 31901

1991 VJ1 1999 08 16.5 21 42.41 −16 44.4 16.8 −0.86 − 6.2 1.4/15.7 35421
1998 HM146 1999 08 16.5 21 42.51 −13 26.8 17.5 −0.82 − 5.0 0.1/16.7 35440
1996 TU11 1999 08 16.6 21 42.57 −28 01.0 17.9 −1.05 − 6.1 5.9/12.4 35429
1990 QB8 1999 08 16.7 21 43.11 −12 20.5 17.7 −0.80 − 6.2 0.4/17.2 35419
1981 ED26 1999 08 16.7 21 43.16 −07 20.6 18.2 −0.94 − 7.0 2.6/18.6 26919
6653 P-L 1999 08 16.8 21 43.32 −14 54.1 18.2 −0.85 − 5.7 0.4/16.5 35050
1998 HT98 1999 08 16.9 21 43.77 −16 40.4 17.9 −0.85 − 4.3 1.0/16.1 35440
1996 VR5 1999 08 16.9 21 44.02 −11 46.4 17.8 −0.94 − 5.4 0.7/17.5 35300
1996 SH6 1999 08 16.9 21 44.05 −02 33.5 17.1 −0.91 − 7.2 4.3/20.3 35429
1998 FZ40 1999 08 17.0 21 44.03 −13 22.9 17.5 −0.90 − 4.6 0.1/17.1 35437
1991 ED2 1999 08 17.0 21 44.05 −11 01.1 17.3 −0.95 − 6.9 1.0/17.8 35420
(8769) 1999 08 17.0 21 44.09 −09 54.0 16.7 −0.83 − 5.3 1.4/18.1 31703

1998 EF12 1999 08 17.0 21 44.10 −21 49.0 18.3 −1.05 − 4.3 3.0/14.8 35436

1994 AP 1999 08 17.0 21 44.19 −24 13.3 17.1 −1.01 − 6.2 4.0/13.9 35293
1995 OS1 1999 08 17.0 21 44.35 −14 58.0 17.5 −0.96 − 3.5 0.5/16.7 35427
1998 KN56 1999 08 17.0 21 44.46 −16 42.6 17.0 −0.83 − 2.8 1.1/16.3 35440
1996 XX29 1999 08 17.1 21 44.47 −17 23.2 20.0 −0.95 − 5.1 1.3/16.1 30786
1997 CL28 1999 08 17.1 21 44.48 −12 03.6 17.9 −0.88 − 5.5 0.6/17.6 29928
1998 EL5 1999 08 17.1 21 44.52 −16 59.3 18.0 −0.92 − 7.7 1.3/16.1 32316
1992 FZ 1999 08 17.1 21 44.80 −21 02.4 16.8 −0.84 − 2.1 2.1/15.2 35422
1998 GH8 1999 08 17.2 21 44.83 −34 11.0 15.9 −0.82 − 7.8 8.3/09.9 35331
(11158) 1999 08 17.2 21 44.98 −17 11.2 17.0 −1.06 − 3.9 1.6/16.3 35252
1995 GA 1999 08 17.2 21 45.05 −15 24.6 17.9 −0.92 − 9.9 0.8/16.7 35426
1981 EB15 1999 08 17.2 21 45.17 −09 37.2 19.3 −0.89 − 4.2 1.3/18.4 32298
(8270) 1999 08 17.3 21 45.33 −19 44.5 14.5 −1.05 − 1.3 3.2/15.9 31212

1998 FL125 1999 08 17.3 21 45.59 +05 27.3 17.1 −0.81 − 7.1 6.7/23.7 35439
1994 FE 1999 08 17.4 21 45.53 −07 34.0 18.3 −0.81 −11.4 2.1/19.5 31725
(11167) 1999 08 17.4 21 45.56 −12 42.8 17.3 −0.94 − 7.6 0.3/17.6 35254
1981 EY2 1999 08 17.4 21 45.70 +01 23.6 17.9 −0.73 − 4.3 5.0/21.9 31944
1994 CA1 1999 08 17.4 21 45.72 −06 56.9 17.7 −0.89 − 6.3 2.7/19.4 32051
(8751) 1999 08 17.4 21 45.82 −13 06.7 18.1 −0.79 − 5.0 0.1/17.6 31699

1998 ES3 1999 08 17.4 21 45.85 −33 51.7 17.3 −1.10 − 1.0 7.4/12.5 32316
(8349) 1999 08 17.5 21 46.04 −11 57.1 16.7 −0.95 − 8.3 0.6/18.0 31354

1993 FT11 1999 08 17.5 21 46.20 −34 31.9 15.8 −1.10 − 1.3 8.0/11.9 26564
(8506) 1999 08 17.6 21 46.37 −17 52.9 16.9 −1.05 − 3.7 1.8/16.5 31497

1995 YK 1999 08 17.6 21 46.67 −25 19.0 17.1 −0.81 − 7.0 4.0/13.8 35428
(11040) 1999 08 17.7 21 46.76 −15 36.1 16.8 −0.84 − 4.4 1.2/17.1 35222
1993 OM10 1999 08 17.7 21 46.91 −12 52.9 17.9 −0.75 − 4.5 0.2/17.9 32306
1989 GS4 1999 08 17.8 21 47.10 −11 10.0 16.9 −0.82 − 5.3 0.8/18.5 32045
1998 HF122 1999 08 17.8 21 47.18 −11 37.1 17.4 −0.72 − 7.6 0.5/18.4 35336
4317 T-3 1999 08 17.8 21 47.18 −07 44.6 18.8 −0.50 − 3.9 1.1/19.6 23351
(8792) 1999 08 17.9 21 47.39 −21 01.5 17.3 −0.89 − 5.0 2.9/15.7 31897

1993 GL 1999 08 18.0 21 48.07 −17 48.0 16.6 −0.84 − 4.1 1.5/16.8 35424
1993 FB47 1999 08 18.0 21 48.11 −16 29.1 18.2 −0.89 − 3.9 1.2/17.2 26402
1991 EY1 1999 08 18.0 21 48.11 −12 15.2 17.7 −1.04 − 3.1 0.4/18.3 35420
1998 FY71 1999 08 18.0 21 48.11 −19 55.2 17.8 −1.12 − 2.9 3.0/16.4 35438
1998 GJ1 1999 08 18.1 21 48.14 −15 22.0 16.8 −0.89 − 7.6 0.9/17.5 32325
1990 XU 1999 08 18.1 21 48.22 −16 53.1 16.9 −0.75 − 7.6 1.2/16.9 35420
1996 XK12 1999 08 18.1 21 48.55 −28 10.8 19.3 −0.82 − 6.4 4.7/13.4 32311
1998 HQ24 1999 08 18.2 21 48.65 −07 00.1 18.3 −0.82 − 4.4 2.0/20.0 35439
1997 AG21 1999 08 18.3 21 49.07 −11 16.3 16.9 −0.93 − 4.9 0.7/18.9 35431
1997 AQ11 1999 08 18.3 21 49.16 −08 13.3 19.4 −0.84 − 3.5 1.7/19.7 30786
1998 AF6 1999 08 18.4 21 49.40 −10 59.9 18.7 −0.92 − 7.6 0.8/19.1 32314
1992 EH18 1999 08 18.4 21 49.64 −03 32.8 18.2 −0.76 − 5.7 3.0/21.4 30782
1993 FH27 1999 08 18.5 21 49.69 −15 55.8 16.2 −0.93 − 1.8 1.1/17.8 34501
1998 HY44 1999 08 18.5 21 49.97 −12 21.9 17.4 −0.85 − 4.3 0.3/18.8 34532
4035 T-3 1999 08 18.5 21 50.04 −35 40.6 19.0 −0.62 − 1.5 4.1/11.7 27124
1994 GE10 1999 08 18.6 21 50.03 −14 34.4 17.0 −0.93 − 5.2 0.6/18.2 35425
1996 AE4 1999 08 18.6 21 50.22 −13 03.6 17.5 −0.74 − 4.4 0.0/18.7 35428
1981 EN4 1999 08 18.6 21 50.41 +01 54.7 17.7 −0.76 − 3.1 4.5/23.0 35415
1996 VM5 1999 08 18.7 21 50.43 −20 15.2 18.1 −0.94 − 5.7 2.6/16.6 35430
(8543) 1999 08 18.7 21 50.76 −04 06.3 15.3 −0.82 − 5.9 4.5/21.5 31506

1998 MB16 1999 08 18.8 21 50.74 −18 17.5 18.2 −0.81 − 4.5 1.6/17.3 32756
1997 AD1 1999 08 18.8 21 50.78 −16 13.8 17.3 −0.91 − 6.6 1.3/17.9 32312
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1994 JQ 1999 08 18.8 21 50.93 −17 03.1 18.1 −0.92 − 4.4 1.5/17.7 32307
3224 T-1 1999 08 18.8 21 51.14 −21 24.3 18.3 −1.12 − 2.4 3.4/16.8 35479
1988 RL6 1999 08 18.9 21 51.11 −09 18.2 16.4 −0.77 − 9.7 1.7/20.2 32045
1988 RW3 1999 08 18.9 21 51.40 −15 24.0 17.1 −0.77 − 3.6 0.8/18.3 35417
(9020) 1999 08 18.9 21 51.43 −08 52.4 17.0 −0.85 − 6.8 1.4/20.2 32178
(8907) 1999 08 18.9 21 51.48 −13 36.6 16.6 −0.80 − 3.7 0.2/18.8 31925

1981 EN6 1999 08 18.9 21 51.48 −00 56.7 17.7 −0.94 − 2.3 6.0/22.2 26915
1991 GL7 1999 08 19.0 21 51.65 −05 48.2 17.5 −0.96 − 4.4 2.9/21.0 35420
1988 TM1 1999 08 19.0 21 51.74 −09 46.9 16.8 −0.93 − 5.2 1.3/20.0 35417
1981 EQ23 1999 08 19.0 21 51.86 −08 29.3 18.0 −0.73 − 5.7 1.4/20.5 32043
(8768) 1999 08 19.0 21 51.90 −05 51.2 17.0 −0.90 − 5.3 2.5/21.1 31703

1981 EL5 1999 08 19.1 21 51.91 +02 08.3 18.6 −0.76 − 3.3 4.6/23.5 25078
1996 TS10 1999 08 19.1 21 51.93 −24 18.4 17.0 −1.09 − 4.3 5.2/16.0 35429
1998 HK52 1999 08 19.1 21 52.12 −28 43.0 18.9 −0.82 − 3.8 4.4/14.5 32328
2053 P-L 1999 08 19.1 21 52.13 −07 44.6 17.9 −0.86 − 4.9 1.8/20.7 35479
1992 ST17 1999 08 19.1 21 52.13 −07 04.4 18.6 −0.89 − 7.1 2.2/20.9 33232
1995 SQ2 1999 08 19.1 21 52.20 +05 42.5 18.2 −0.87 − 2.5 7.5/24.5 35427
(9360) 1999 08 19.1 21 52.22 −11 23.7 17.0 −0.78 − 4.2 0.5/19.6 32620

1981 EO29 1999 08 19.2 21 52.25 −07 16.6 20.4 −0.62 − 2.9 1.3/20.9 30755
1998 ER6 1999 08 19.2 21 52.30 −14 22.8 18.3 −1.04 − 3.5 0.6/18.8 32316
1996 YV1 1999 08 19.2 21 52.30 −13 08.1 18.0 −0.90 − 4.2 0.1/19.2 32056
1994 SE7 1999 08 19.2 21 52.39 −15 14.3 19.8 −0.75 − 3.8 0.6/18.6 33244
1995 UG 1999 08 19.2 21 52.46 −04 54.3 16.3 −0.84 − 3.4 3.9/21.4 30784
1996 VW 1999 08 19.2 21 52.58 −06 23.8 17.5 −0.97 − 5.5 2.8/21.1 32311
1998 FX133 1999 08 19.2 21 52.63 −12 48.7 19.3 −0.81 − 4.6 0.0/19.3 32325
1993 BN 1999 08 19.2 21 52.68 −11 04.1 17.1 −0.93 − 2.1 0.6/19.8 35423
1981 EH5 1999 08 19.3 21 52.62 +01 40.4 18.2 −0.75 − 3.7 4.7/23.6 31945
9073 P-L 1999 08 19.3 21 52.62 −15 40.2 16.5 −0.82 − 2.4 1.0/18.5 35479
(8632) 1999 08 19.3 21 52.67 −01 07.3 16.6 −0.74 −10.1 4.7/23.5 31671

1996 AG2 1999 08 19.3 21 52.68 −07 25.7 16.7 −0.85 − 0.8 1.7/20.7 35428
1999 NK56 1999 08 19.3 21 52.74 +06 49.1 15.8 −0.90 − 2.1 7.6/24.9 35401
1998 HK39 1999 08 19.3 21 52.86 −20 56.6 17.3 −0.90 − 3.4 2.9/17.1 35334
1990 OB5 1999 08 19.3 21 52.86 +08 46.5 16.3 −0.84 − 0.9 9.4/25.4 35419
1991 FM2 1999 08 19.4 21 53.02 −00 12.8 20.8 −0.69 − 6.3 2.9/23.5 30781
1981 DT3 1999 08 19.4 21 53.05 −02 51.3 17.2 −0.84 − 1.2 3.5/22.0 26914
1998 FL71 1999 08 19.4 21 53.14 −18 44.7 17.7 −1.03 − 3.2 2.2/17.9 35438
3163 T-1 1999 08 19.4 21 53.26 −16 01.2 18.8 −0.54 − 2.4 0.6/18.5 19879
1998 GT6 1999 08 19.4 21 53.31 −27 13.8 17.8 −0.90 − 7.0 4.5/15.0 32325
1991 PG7 1999 08 19.5 21 53.67 −17 31.5 17.4 −0.71 − 1.9 1.2/18.2 35285
3474 T-3 1999 08 19.6 21 53.72 −18 22.2 18.2 −0.98 − 4.9 2.0/18.1 35481
1998 DT11 1999 08 19.6 21 53.77 −12 30.8 17.8 −0.87 − 6.6 0.1/19.7 35316
1996 XH31 1999 08 19.6 21 54.07 −10 17.4 17.1 −0.97 − 4.6 1.0/20.4 35430
(8398) 1999 08 19.7 21 54.36 −06 59.0 18.7 −0.94 − 6.8 2.1/21.5 31365

1998 FY58 1999 08 19.7 21 54.44 −22 27.9 19.9 −0.98 − 3.1 3.3/17.2 32321
1988 RP12 1999 08 19.7 21 54.46 −11 38.6 18.8 −0.48 − 3.0 0.2/20.1 28085
1070 T-2 1999 08 19.8 21 54.64 −05 33.4 17.6 −0.86 − 7.3 2.9/22.1 32092
1998 EF 1999 08 19.8 21 54.70 −18 54.8 17.5 −0.90 − 9.0 2.4/17.8 31598
1998 BM10 1999 08 19.8 21 54.74 −26 26.3 21.1 −0.96 − 9.1 4.0/15.4 32314
(8636) 1999 08 19.8 21 54.81 −19 01.1 16.2 −0.95 − 5.2 2.8/18.1 35413

1993 FZ24 1999 08 19.9 21 54.94 −14 23.8 17.5 −0.88 − 2.9 0.6/19.5 35424
1999 NM2 1999 08 19.9 21 55.02 +08 05.5 16.9 −0.74 − 5.5 9.3/27.0 35396

(8804) 1999 08 19.9 21 55.17 −32 49.3 16.8 −0.88 − 2.7 6.1/14.1 31900
1998 CP2 1999 08 20.0 21 55.29 −10 32.0 17.0 −0.97 − 6.1 0.8/20.6 35435
1996 VB1 1999 08 20.0 21 55.37 −01 54.4 17.9 −0.94 − 5.2 4.3/23.1 32311
1981 ED42 1999 08 20.0 21 55.37 −10 10.8 19.8 −0.74 − 5.2 0.7/20.8 26922
1998 FG117 1999 08 20.0 21 55.48 +08 54.4 16.4 −0.71 − 6.9 9.2/27.8 35329
1993 CA1 1999 08 20.1 21 55.61 −10 27.7 17.1 −0.98 − 1.0 0.7/20.6 35423
1998 FJ78 1999 08 20.1 21 55.98 −19 35.8 17.0 −0.99 − 7.1 3.2/18.1 32324
1997 AT 1999 08 20.2 21 56.01 −23 28.8 15.0 −0.75 −10.2 5.1/16.2 35431
1988 SW1 1999 08 20.3 21 56.45 −33 56.5 18.9 −0.62 − 1.6 4.0/13.7 21972
1994 EL2 1999 08 20.3 21 56.46 −25 42.3 18.4 −1.08 − 1.2 4.6/17.2 35425
1998 HA118 1999 08 20.3 21 56.65 −18 13.6 19.2 −0.81 − 6.4 1.8/18.6 32271
1998 KX54 1999 08 20.4 21 56.70 −34 46.9 18.6 −0.80 − 6.9 6.0/12.7 32336
1998 JO1 1999 08 20.4 21 56.73 −15 58.1 17.2 −0.76 − 4.0 1.1/19.4 35440
1990 OG4 1999 08 20.4 21 56.91 +09 02.3 15.8 −0.81 + 1.8 10.6/25.8 35419
1992 GZ4 1999 08 20.4 21 56.91 −16 09.5 17.7 −0.76 − 4.2 1.1/19.4 32048
1986 RW5 1999 08 20.4 21 57.02 −04 51.0 15.9 −0.85 − 5.5 3.9/22.7 32300
1994 EO2 1999 08 20.5 21 57.11 −41 09.0 17.7 −1.56 + 0.9 10.7/13.3 29944
1992 UN2 1999 08 20.5 21 57.40 −18 19.6 17.5 −0.99 − 5.1 2.5/18.9 32049
1978 QF1 1999 08 20.7 21 57.79 −05 39.4 16.6 −0.85 − 7.4 3.2/22.8 35414
1995 VO 1999 08 20.7 21 57.83 −29 11.2 17.3 −0.87 − 3.2 5.0/15.8 35427
(8815) 1999 08 20.7 21 57.83 −13 30.3 16.2 −0.95 − 8.3 0.4/20.4 31902

1998 FZ102 1999 08 20.7 21 57.93 −12 58.6 17.9 −1.04 − 2.9 0.2/20.6 35438
1998 KO6 1999 08 20.7 21 58.08 −28 36.1 17.0 −0.83 − 4.9 5.1/15.7 35440
(8723) 1999 08 20.7 21 58.26 −21 57.0 17.9 −1.08 − 3.9 3.7/18.2 31693
(8836) 1999 08 20.8 21 58.24 −03 18.2 17.4 −0.71 − 6.1 2.7/23.8 31908

3502 T-3 1999 08 20.8 21 58.30 −15 30.3 18.4 −1.04 − 5.3 1.3/20.0 31826
1989 SV2 1999 08 20.8 21 58.49 −28 25.7 18.2 −0.86 − 3.1 4.8/16.2 35418
(8876) 1999 08 21.0 21 59.16 −12 45.5 15.8 −0.97 − 4.1 0.2/20.9 35413

1998 ML4 1999 08 21.0 21 59.27 −15 01.5 16.8 −0.68 −11.9 0.8/20.1 35338
1981 EH22 1999 08 21.0 21 59.27 −09 14.8 18.1 −0.86 − 5.2 1.1/22.0 32509
(8650) 1999 08 21.0 21 59.33 −11 41.6 16.7 −1.06 − 3.0 0.3/21.2 31675

1993 FZ20 1999 08 21.0 21 59.35 −10 33.0 18.9 −0.84 − 5.1 0.6/21.6 30291
1994 PT32 1999 08 21.1 21 59.33 −02 35.9 18.4 −0.72 − 7.1 3.2/24.3 31386
1988 SK2 1999 08 21.1 21 59.38 −11 52.8 18.7 −0.49 − 2.8 0.1/21.3 28613
1991 PZ14 1999 08 21.2 22 00.08 −03 11.6 16.3 −0.82 − 7.3 3.7/24.2 35420
(8460) 1999 08 21.3 22 00.10 −10 19.9 16.8 −0.92 − 7.0 0.8/21.9 31487

1988 TE 1999 08 21.3 22 00.46 −09 45.2 15.5 −0.84 − 4.0 1.2/22.0 35059
1997 EQ25 1999 08 21.4 22 00.63 −03 23.9 17.8 −0.65 − 7.0 2.6/24.4 32313
1998 DK1 1999 08 21.4 22 00.67 −14 37.8 17.4 −1.07 − 4.5 1.0/20.8 31800
1998 HV129 1999 08 21.5 22 01.12 −15 01.7 19.9 −1.00 − 4.7 1.0/20.8 32330
1997 JM11 1999 08 21.6 22 01.28 −15 00.2 18.9 −0.61 − 3.5 0.6/20.7 30672
1996 TQ7 1999 08 21.6 22 01.28 −19 32.0 19.0 −0.97 − 6.7 2.9/19.4 32054
1998 FP106 1999 08 21.6 22 01.43 −04 45.5 19.3 −0.88 − 4.7 2.5/23.8 32754
1998 HY114 1999 08 21.7 22 01.57 −12 20.6 17.8 −0.74 − 7.5 7.2/11.0 32329
1981 ES12 1999 08 21.7 22 01.65 +04 40.0 18.3 −0.71 − 5.6 4.8/27.2 32298
1993 FD51 1999 08 21.7 22 01.69 −11 11.7 16.0 −0.84 − 4.3 10.3/02.0 35424
1998 BT24 1999 08 21.7 22 01.82 −17 38.0 16.8 −1.08 − 2.3 2.5/20.4 35312
(8901) 1999 08 21.7 22 01.92 −29 56.8 16.7 −0.87 − 3.2 5.4/16.5 31923

1993 FF19 1999 08 21.8 22 02.08 −12 09.4 17.5 −0.80 − 7.6 8.1/02.0 33683
1993 FZ57 1999 08 21.8 22 02.14 −08 24.6 17.6 −0.83 − 4.9 1.4/22.9 32050
1990 DT2 1999 08 21.9 22 02.27 −09 22.6 18.7 −0.92 − 4.9 0.9/22.7 34178
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(9458) 1999 08 21.9 22 02.35 −05 01.8 17.4 −0.90 − 4.6 2.5/24.0 32643
1998 BO26 1999 08 21.9 22 02.67 −11 49.1 21.3 −0.96 − 4.3 7.2/11.0 31798
1998 KD22 1999 08 22.0 22 02.71 −16 07.3 16.9 −0.77 − 4.3 1.3/20.8 35440
1991 TG2 1999 08 22.0 22 02.77 −23 29.7 16.6 −1.01 − 4.9 4.9/18.6 23518
1993 FT10 1999 08 22.0 22 02.94 −09 58.7 19.9 −0.80 − 5.5 0.6/22.7 26564
(9430) 1999 08 22.0 22 02.99 −11 55.0 17.1 −0.50 − 2.6 0.0/22.1 32637

1998 FE115 1999 08 22.1 22 03.02 +05 48.1 18.1 −0.82 − 5.4 5.8/27.9 32324
1992 HY6 1999 08 22.1 22 03.28 −20 40.1 17.1 −0.99 − 6.5 4.0/19.6 35422
1996 FP1 1999 08 22.1 22 03.32 −14 38.5 18.9 −0.62 − 2.9 0.6/21.4 32751
2064 P-L 1999 08 22.1 22 03.35 −09 16.4 18.2 −0.74 − 3.4 0.7/23.0 24409
1994 EQ 1999 08 22.2 22 03.35 −32 01.6 17.5 −1.11 − 0.2 8.0/17.3 35425
1991 RA1 1999 08 22.2 22 03.55 −09 31.0 16.1 −1.09 + 2.6 1.1/22.7 35420
1994 CO16 1999 08 22.2 22 03.61 −15 49.5 17.4 −0.91 − 7.9 1.5/21.0 33240
1997 EQ41 1999 08 22.3 22 03.97 −05 55.1 17.7 −0.72 − 6.8 1.8/24.3 33344
1991 GE2 1999 08 22.3 22 04.10 −32 32.4 15.6 −0.84 − 9.4 9.2/14.8 35420
(8651) 1999 08 22.3 22 04.12 −07 38.2 15.5 −0.86 − 3.0 2.3/23.6 31675

1981 EN43 1999 08 22.4 22 04.17 −22 51.0 19.5 −0.91 − 1.5 3.7/19.5 26923
1152 T-2 1999 08 22.4 22 04.26 −19 22.2 16.4 −0.97 − 1.7 3.6/20.5 31825
1998 KN55 1999 08 22.4 22 04.28 −05 12.0 18.6 −0.77 − 6.6 2.1/24.6 32755
1175 T-2 1999 08 22.4 22 04.40 −10 27.1 18.6 −0.94 − 5.2 0.5/22.9 32092
1993 BX2 1999 08 22.5 22 04.51 −08 55.9 16.7 −0.95 − 1.8 0.9/23.3 35290
1998 FS72 1999 08 22.5 22 04.52 −23 54.2 19.1 −0.96 − 5.0 4.3/18.9 32069
1998 HL30 1999 08 22.5 22 04.63 −21 28.5 18.2 −1.03 − 5.4 3.7/19.7 32327
1991 VU5 1999 08 22.5 22 04.67 +03 59.4 16.8 −0.71 − 8.4 6.7/28.1 35421
1996 VH4 1999 08 22.5 22 04.84 −32 01.4 17.9 −0.93 − 5.0 6.3/16.2 35429
1994 WG 1999 08 22.6 22 04.81 +08 50.2 17.0 −0.71 − 2.8 5.9/29.0 35426
1997 AD8 1999 08 22.6 22 04.95 −08 06.8 18.3 −0.85 − 4.3 1.5/23.7 31984
(8942) 1999 08 22.6 22 05.10 −11 18.4 17.1 −0.80 − 6.3 0.2/22.8 31933

1998 KW3 1999 08 22.7 22 05.53 −07 22.4 17.6 −0.72 − 5.5 1.3/24.2 35440
1990 KD1 1999 08 22.7 22 05.56 +00 08.2 17.8 −0.81 − 8.0 4.0/26.8 32301
(8719) 1999 08 22.7 22 05.58 +10 59.3 16.3 −0.72 − 5.4 9.8/30.8 31691

1990 UH4 1999 08 22.8 22 05.75 −41 45.8 17.9 −1.05 − 3.6 10.3/12.3 26397
1981 EW5 1999 08 22.8 22 05.80 +09 45.0 17.5 −0.83 − 5.2 8.2/29.6 35415
2029 T-3 1999 08 22.8 22 05.85 −18 34.8 18.9 −0.91 − 2.6 2.1/21.0 31609
1993 BR3 1999 08 22.8 22 05.90 −21 26.9 17.7 −0.84 − 8.0 3.2/19.6 35423
1999 NQ2 1999 08 22.8 22 05.92 −07 50.2 15.9 −0.89 − 0.4 2.1/23.8 35397
1981 EH2 1999 08 22.8 22 05.93 +02 36.2 19.9 −0.72 − 4.6 3.9/27.4 30779
1981 DR3 1999 08 22.9 22 05.95 −00 46.5 17.7 −0.95 − 1.3 4.6/25.7 26914
1995 XC 1999 08 22.9 22 06.00 +05 28.7 18.1 −0.71 − 3.4 4.4/28.3 35296
(9331) 1999 08 22.9 22 06.11 −17 13.8 17.9 −0.89 − 3.3 2.0/21.4 32613

1998 DT10 1999 08 22.9 22 06.11 −08 05.6 17.3 −0.93 − 5.0 1.3/24.0 35436
1997 AQ5 1999 08 22.9 22 06.16 −22 26.9 17.3 −0.85 − 4.4 3.5/19.7 35431
2293 T-3 1999 08 22.9 22 06.33 −23 12.4 18.6 −0.88 − 1.5 3.6/19.8 31411
(8645) 1999 08 23.0 22 06.45 −18 36.6 15.9 −1.00 − 3.2 2.8/21.1 31674
(9104) 1999 08 23.0 22 06.56 −21 45.0 18.5 −0.83 − 5.4 2.9/19.9 32197

1998 FX27 1999 08 23.0 22 06.59 −10 09.9 18.1 −1.03 − 4.7 0.6/23.5 32318
1981 EG44 1999 08 23.0 22 06.60 −22 26.0 17.6 −0.85 − 2.4 3.2/20.0 35416
1981 ET6 1999 08 23.0 22 06.64 −09 22.0 19.3 −0.65 − 2.1 0.5/23.8 26916
1993 FS27 1999 08 23.1 22 06.76 −02 23.6 17.3 −0.79 − 5.6 3.4/26.0 32050
5578 P-L 1999 08 23.1 22 06.78 −01 47.3 18.4 −0.78 − 8.1 3.9/27.0 32729
1981 EM6 1999 08 23.1 22 06.95 +10 11.4 17.3 −0.75 − 6.7 8.8/30.8 35415

1998 KE1 1999 08 23.1 22 07.04 −31 16.0 17.1 −0.87 − 3.3 6.5/17.1 32332
1997 EL 1999 08 23.2 22 07.08 −11 56.9 15.7 −0.71 − 8.5 0.1/23.1 35431
1989 SR 1999 08 23.2 22 07.16 +03 20.7 16.4 −0.76 − 4.0 5.1/27.8 32301
1978 RQ9 1999 08 23.2 22 07.21 −16 11.5 17.3 −1.07 − 2.3 1.9/22.1 35414
3169 T-2 1999 08 23.2 22 07.28 −24 58.5 18.3 −1.18 − 1.8 6.1/19.8 32293
1984 SY1 1999 08 23.3 22 07.43 +03 01.6 16.2 −0.75 − 4.5 4.7/27.9 32740
1981 EW26 1999 08 23.3 22 07.60 −02 56.8 18.5 −0.69 − 7.8 2.7/26.3 34824
1981 ER18 1999 08 23.3 22 07.66 −13 49.3 18.8 −0.93 − 3.5 0.8/22.7 22429
(8911) 1999 08 23.3 22 07.70 −23 02.0 17.1 −0.81 − 4.5 3.6/19.8 31925

1998 HT19 1999 08 23.4 22 07.87 −06 31.4 17.2 −0.96 − 6.0 2.4/24.9 32754
1998 ER3 1999 08 23.4 22 07.93 −14 44.9 19.0 −0.95 − 4.7 1.1/22.5 32316
1998 FJ22 1999 08 23.4 22 07.93 −07 05.4 18.0 −0.96 − 6.3 1.7/24.8 31748
1981 VF 1999 08 23.4 22 07.99 −22 03.0 15.3 −0.88 − 2.2 5.5/20.4 32043
1988 QZ 1999 08 23.4 22 08.21 −15 52.6 15.6 −1.13 +15.2 2.8/23.2 29912
1998 GL1 1999 08 23.5 22 08.52 −35 31.4 18.0 −1.13 − 1.1 8.4/17.0 32325
(11025) 1999 08 23.6 22 08.58 −12 47.4 16.5 −0.67 −12.6 0.6/23.1 35218
1998 BN8 1999 08 23.6 22 08.60 −15 55.7 18.3 −1.07 − 3.7 1.8/22.4 32059
1981 ES23 1999 08 23.6 22 08.70 −11 11.0 17.8 −0.87 − 5.5 0.1/23.7 32043
1997 CO19 1999 08 23.6 22 08.71 −21 11.4 18.3 −0.78 − 4.0 2.8/20.7 35431
1997 AF8 1999 08 23.6 22 08.82 −07 53.9 21.2 −0.74 − 3.9 0.9/24.7 30786
1996 AS2 1999 08 23.6 22 08.90 −14 18.2 18.6 −0.77 − 4.0 0.8/22.8 30093
(8921) 1999 08 23.7 22 09.05 −24 56.2 17.4 −0.99 − 4.5 4.6/19.8 31928

1994 EO6 1999 08 23.7 22 09.08 −20 55.4 17.1 −0.96 − 5.8 4.0/20.8 32307
1993 FU33 1999 08 23.7 22 09.10 −18 51.4 17.7 −0.86 − 4.4 2.3/21.5 32050
1981 SE9 1999 08 23.7 22 09.29 −16 00.8 15.6 −0.70 − 6.8 2.4/22.2 35416
1998 HF100 1999 08 23.8 22 09.28 −14 42.5 18.1 −0.84 − 5.7 1.0/22.8 32020
1998 HO124 1999 08 23.8 22 09.50 −10 23.1 17.8 −0.89 − 7.3 0.3/24.2 32330
1996 TS5 1999 08 23.8 22 09.52 +14 15.5 17.6 −1.17 + 0.9 9.0/30.0 35429
(8485) 1999 08 23.8 22 09.61 −15 33.9 17.3 −0.94 − 2.1 1.4/22.8 31492

1997 EJ6 1999 08 23.8 22 09.65 −28 26.7 18.5 −0.82 − 3.2 4.7/18.7 32058
1993 FA37 1999 08 23.9 22 09.65 −12 09.7 17.0 −0.85 − 6.2 0.3/23.7 35424
(9108) 1999 08 23.9 22 09.87 −10 27.9 16.8 −0.85 − 6.6 0.3/24.2 32198
(8849) 1999 08 23.9 22 09.87 −01 18.3 17.0 −0.72 − 7.3 3.4/27.4 31911

1981 EF29 1999 08 24.0 22 09.97 −11 05.8 18.0 −0.80 − 2.8 0.1/24.1 26920
1998 HE20 1999 08 24.0 22 10.05 −09 38.4 16.4 −0.78 − 5.2 0.6/24.5 35439
1994 CF10 1999 08 24.1 22 10.44 −17 05.2 16.5 −0.97 − 5.8 2.6/22.4 35293
1998 HJ115 1999 08 24.1 22 10.53 −06 32.4 16.1 −0.72 −12.3 1.8/25.9 35440
(9129) 1999 08 24.1 22 10.70 −10 25.9 16.4 −0.74 − 4.7 0.3/24.4 32203

1995 MB 1999 08 24.2 22 10.87 +34 39.2 15.9 −1.27 + 5.7 20.1/09.9 35295
1995 HP 1999 08 24.2 22 11.00 −17 57.3 16.0 −0.73 − 6.2 3.5/22.0 35426
1997 AZ21 1999 08 24.2 22 11.06 −12 30.3 17.3 −0.78 − 4.0 0.4/23.9 35431
(8791) 1999 08 24.3 22 11.17 −24 28.6 16.6 −0.89 − 5.0 5.6/20.1 31897

1991 RD7 1999 08 24.3 22 11.25 −31 12.9 16.1 −1.25 + 3.5 9.0/20.0 31785
(8872) 1999 08 24.4 22 11.48 −10 54.2 17.4 −0.73 − 4.5 0.1/24.5 31916

2317 T-3 1999 08 24.4 22 11.69 −13 49.7 18.4 −0.96 − 4.3 0.9/23.7 32293
1996 TD15 1999 08 24.4 22 11.69 +16 13.8 16.6 −0.88 − 8.9 9.8/03.2 32310
1998 HH123 1999 08 24.4 22 11.73 −00 49.9 16.7 −0.76 − 9.1 3.8/28.1 32330
(8944) 1999 08 24.4 22 11.86 −10 22.7 18.6 −0.74 − 4.3 0.2/24.7 31933

1994 CA18 1999 08 24.5 22 11.88 −16 43.9 18.5 −0.94 − 5.5 2.0/22.9 33240
1998 HV19 1999 08 24.5 22 11.91 −15 50.4 18.9 −1.08 − 3.7 2.1/23.3 34915
1998 FB111 1999 08 24.5 22 12.03 −03 38.6 17.0 −0.82 − 2.6 2.5/27.0 35438
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1996 TL5 1999 08 24.6 22 12.20 −15 29.5 19.1 −0.94 − 7.2 1.6/23.2 33343
1995 VS8 1999 08 24.6 22 12.35 −16 03.6 18.3 −0.81 − 4.3 1.6/23.1 32946
1998 FL123 1999 08 24.6 22 12.43 −09 05.2 19.8 −0.93 − 4.9 0.7/25.2 32754
1994 UH2 1999 08 24.6 22 12.45 −16 29.2 16.4 −0.78 − 4.3 1.9/23.0 32052
5161 T-2 1999 08 24.6 22 12.55 −14 05.9 17.1 −1.03 − 0.7 1.1/23.9 16038
1981 EE22 1999 08 24.7 22 12.68 −16 22.3 19.2 −0.79 − 3.3 1.5/23.2 22271
(10999) 1999 08 24.7 22 12.74 +12 36.5 15.4 −0.56 − 1.8 12.5/02.4 35211
1998 FV67 1999 08 24.7 22 12.77 −11 37.6 17.0 −0.77 − 5.8 0.2/24.6 32322
1992 RF2 1999 08 24.8 22 13.12 −05 22.9 17.4 −0.90 − 6.9 2.4/26.6 32227
1996 SA1 1999 08 24.8 22 13.17 −22 45.9 18.4 −1.16 − 2.4 4.8/21.8 32310
1995 VJ16 1999 08 24.9 22 13.66 −03 16.5 18.3 −0.78 − 4.7 3.1/27.4 30784
1981 EF27 1999 08 25.0 22 13.69 −07 04.6 18.3 −0.84 − 6.2 1.4/26.2 32043
1990 ER2 1999 08 25.1 22 14.02 −02 53.7 18.2 −0.88 − 5.4 3.0/27.6 31715
1997 AL10 1999 08 25.1 22 14.11 −10 17.2 18.7 −0.90 − 5.0 0.2/25.3 32955
1996 XT16 1999 08 25.1 22 14.12 −08 18.9 19.3 −0.94 − 5.2 0.9/25.9 32056
(8359) 1999 08 25.1 22 14.18 −24 40.0 15.6 −1.01 − 4.9 5.2/21.1 31356

1991 UL3 1999 08 25.1 22 14.30 +08 21.5 16.3 −0.71 − 6.8 8.4/32.0 35421
1998 FP77 1999 08 25.2 22 14.72 −15 49.3 16.8 −0.92 − 8.1 2.1/23.7 32001
4573 P-L 1999 08 25.3 22 15.01 −22 22.2 18.8 −0.82 − 2.6 3.3/22.0 30681
1998 HJ148 1999 08 25.3 22 15.13 −10 39.7 18.1 −0.75 − 4.7 0.1/25.4 32025
4179 T-3 1999 08 25.4 22 15.36 −17 19.9 18.4 −0.50 − 2.9 1.2/23.3 23792
1998 KV54 1999 08 25.4 22 15.41 −25 39.4 17.3 −0.74 − 8.5 4.1/20.1 32522
1998 DD36 1999 08 25.4 22 15.48 −21 15.0 17.1 −1.01 − 3.7 4.0/22.6 35436
1998 HU43 1999 08 25.4 22 15.53 −24 26.5 16.4 −1.12 − 4.0 6.0/21.6 32754
1993 OR5 1999 08 25.5 22 15.56 −10 10.2 17.2 −0.73 − 4.3 0.2/25.7 27916
(8413) 1999 08 25.5 22 15.88 −22 32.0 16.1 −1.05 − 3.5 5.3/22.4 35413

1993 FS23 1999 08 25.6 22 15.88 −10 37.7 17.5 −0.84 − 3.7 0.1/25.7 32050
1978 VZ6 1999 08 25.6 22 16.11 −07 48.3 18.2 −0.75 − 4.3 0.9/26.6 23968
3487 T-3 1999 08 25.7 22 16.22 −14 51.8 17.7 −0.88 − 3.9 1.4/24.5 26186
1998 FC68 1999 08 25.7 22 16.22 −20 27.4 18.8 −1.17 − 2.9 4.2/23.1 34912
1981 EZ15 1999 08 25.7 22 16.40 −05 48.4 18.2 −1.04 − 3.2 2.1/27.0 25078
(8404) 1999 08 25.7 22 16.57 −19 50.0 15.8 −1.55 + 3.8 4.3/24.2 31366

1998 KX48 1999 08 25.7 22 16.58 −20 31.0 16.7 −0.75 − 6.8 3.1/22.5 35440
1981 EH33 1999 08 25.9 22 17.00 −01 02.6 18.7 −0.70 − 6.5 3.0/29.2 32212
4090 P-L 1999 08 25.9 22 17.20 −11 12.6 18.1 −0.79 − 3.0 0.2/25.8 30774
(8454) 1999 08 25.9 22 17.30 −15 36.4 16.9 −0.91 − 3.9 1.8/24.5 31485

1981 EC24 1999 08 25.9 22 17.36 −08 21.1 20.2 −0.61 − 3.8 0.5/26.7 31224
1998 JC2 1999 08 26.0 22 17.36 −14 46.6 18.1 −0.80 − 5.1 1.4/24.7 35440
1978 VF5 1999 08 26.0 22 17.45 −23 36.0 18.4 −0.99 − 5.2 4.8/22.1 32298
1998 EV13 1999 08 26.0 22 17.55 −15 55.4 18.9 −0.99 − 4.9 1.9/24.5 32316
1998 HJ54 1999 08 26.1 22 17.70 +02 29.0 17.3 −0.77 − 6.3 4.9/30.5 32268
1998 KV48 1999 08 26.1 22 17.84 −26 19.1 17.6 −0.77 − 5.6 4.6/20.9 32335
1988 VM9 1999 08 26.1 22 17.88 −21 08.2 17.4 −1.02 − 3.9 3.9/23.1 32301
1128 T-3 1999 08 26.1 22 17.97 −17 58.1 17.2 −0.94 + 0.4 2.6/24.3 29669
1995 GV 1999 08 26.2 22 18.08 −06 34.1 16.9 −0.93 − 6.9 1.7/27.5 32239
1997 BD9 1999 08 26.2 22 18.33 −12 57.5 18.3 −0.72 − 4.5 0.7/25.5 32313
1998 FA12 1999 08 26.2 22 18.49 −24 01.1 18.5 −1.08 − 3.0 5.3/22.6 34908
6539 P-L 1999 08 26.3 22 18.43 −06 28.0 17.1 −0.77 − 7.9 1.5/27.7 32343
1981 EA36 1999 08 26.3 22 18.48 −09 14.5 17.7 −0.92 − 3.5 0.5/26.7 31415
1998 HK24 1999 08 26.3 22 18.77 +01 27.3 18.6 −0.72 −11.5 4.8/30.8 32972
1981 EJ8 1999 08 26.4 22 18.83 −06 06.2 19.8 −0.75 − 4.2 1.2/27.8 30649

1998 FT115 1999 08 26.4 22 19.13 −06 54.5 17.3 −0.85 − 3.7 1.2/27.5 32324
1988 TW2 1999 08 26.4 22 19.15 +36 20.1 15.9 −0.94 − 0.1 20.3/16.0 35059
(8554) 1999 08 26.5 22 19.35 −10 46.3 18.4 −0.98 − 6.5 0.1/26.4 31508

4134 P-L 1999 08 26.5 22 19.50 −13 48.2 19.2 −1.08 − 3.4 1.4/25.7 32091
(9033) 1999 08 26.5 22 19.55 −30 06.5 15.8 −0.79 − 7.4 6.3/19.3 32181

1993 FB5 1999 08 26.6 22 19.58 −16 51.5 18.1 −0.87 − 3.5 2.0/24.7 31960
1998 FJ66 1999 08 26.6 22 19.72 −21 54.8 17.4 −1.03 − 1.8 4.3/23.6 34912
1993 FA46 1999 08 26.7 22 20.26 −06 55.2 17.0 −0.82 − 5.5 1.3/27.9 32230
(8630) 1999 08 26.8 22 20.54 −14 03.3 16.9 −1.04 − 3.7 1.6/25.8 31670

1993 BD6 1999 08 26.9 22 20.87 −10 22.9 16.9 −0.88 − 3.9 9.2/16.0 32305
1981 EL28 1999 08 26.9 22 20.94 −10 06.9 18.0 −0.80 − 5.0 7.4/07.0 26418
1993 FQ2 1999 08 26.9 22 20.97 −23 05.8 17.6 −0.91 − 3.0 3.8/23.3 32306
1998 KM55 1999 08 26.9 22 21.03 +08 14.2 17.0 −0.80 − 5.6 5.9/02.1 35440
1991 YE1 1999 08 27.0 22 21.21 −30 58.1 16.4 −0.86 − 8.4 7.9/19.2 35421
1998 FU79 1999 08 27.0 22 21.22 −19 02.9 17.9 −1.04 − 5.8 3.8/24.4 32324
(8965) 1999 08 27.0 22 21.38 −10 04.6 17.2 −0.75 − 4.6 0.1/27.1 31938

1998 DK14 1999 08 27.1 22 21.37 −13 10.0 17.7 −1.01 − 3.8 1.2/26.3 31741
(8844) 1999 08 27.1 22 21.38 −10 31.6 15.8 −0.87 − 3.1 0.1/27.0 31909

1995 WO15 1999 08 27.1 22 21.49 −13 30.5 18.7 −0.85 − 4.2 1.1/26.2 32054
1995 PG 1999 08 27.1 22 21.56 −09 47.1 18.9 −1.06 − 0.6 0.2/27.3 29318
1998 FY11 1999 08 27.1 22 21.59 −08 43.3 16.6 −0.80 − 8.3 0.5/27.7 32317
1996 XE2 1999 08 27.1 22 21.66 −22 57.7 17.1 −0.97 − 5.6 4.7/23.2 35430
1997 AF4 1999 08 27.2 22 21.72 −15 14.9 17.9 −0.79 − 6.5 1.5/25.6 32519
(9505) 1999 08 27.2 22 21.79 −15 04.9 19.0 −0.77 − 4.1 1.3/25.7 32655

1998 JK3 1999 08 27.2 22 22.06 −15 34.0 16.9 −0.72 − 6.4 1.9/25.5 32332
(8908) 1999 08 27.3 22 22.27 −27 44.2 16.7 −0.85 − 3.6 5.4/21.9 31925

1998 KK54 1999 08 27.3 22 22.32 −24 34.0 17.8 −0.80 − 7.2 4.3/22.4 35440
1998 FC75 1999 08 27.3 22 22.47 +00 12.4 17.4 −0.76 − 7.3 3.7/31.0 32323
1993 FY8 1999 08 27.4 22 22.50 −17 43.8 17.3 −0.85 − 4.3 2.8/25.1 32306
1998 JR 1999 08 27.4 22 22.51 −06 09.7 17.6 −0.84 − 3.5 1.5/28.6 32331
(8477) 1999 08 27.4 22 22.56 −10 27.4 15.5 −0.83 − 7.0 0.2/27.3 31490

1981 ES15 1999 08 27.5 22 22.97 −12 06.6 18.5 −1.04 − 1.1 0.8/27.0 26918
1998 EZ8 1999 08 27.5 22 23.00 −26 54.2 17.8 −0.99 − 2.9 6.4/22.8 32061
1998 FK15 1999 08 27.5 22 23.03 −07 15.9 19.0 −0.89 − 7.2 1.0/28.5 32317
1991 TB6 1999 08 27.5 22 23.09 −39 21.6 16.0 −1.13 + 0.6 12.4/19.0 31955
(8784) 1999 08 27.6 22 23.33 −09 29.9 16.9 −0.87 − 7.0 0.2/27.8 31895

1978 PE 1999 08 27.6 22 23.34 −14 28.7 15.9 −0.67 − 9.6 2.3/26.0 35414
1998 FO121 1999 08 27.6 22 23.35 −09 58.0 18.1 −0.87 − 6.0 0.0/27.7 32325
1989 GU6 1999 08 27.6 22 23.43 −31 48.8 20.7 −0.92 − 4.1 5.7/20.9 31950
1988 RH13 1999 08 27.6 22 23.55 −31 10.8 17.3 −0.59 − 2.0 4.0/20.6 27324
1998 HK34 1999 08 27.6 22 23.58 −14 56.3 19.1 −0.94 − 5.1 1.7/26.2 32327
1995 YN4 1999 08 27.6 22 23.60 −12 40.6 16.3 −0.88 − 1.8 0.9/27.0 29665
(8960) 1999 08 27.7 22 23.75 −15 28.2 17.7 −0.81 − 4.6 1.7/26.1 31937
(8788) 1999 08 27.7 22 23.95 −07 31.6 18.4 −0.94 − 5.1 0.8/28.5 31896

1997 EM28 1999 08 27.8 22 24.00 −11 21.3 20.9 −0.73 − 4.0 0.4/27.4 29929
4035 P-L 1999 08 27.8 22 24.22 −04 57.1 17.1 −0.76 − 3.6 1.7/29.4 32343
1981 EL6 1999 08 27.9 22 24.41 +05 40.2 19.5 −0.73 − 4.6 4.7/02.1 26915
1989 TC3 1999 08 27.9 22 24.42 −07 02.4 18.2 −0.72 − 5.9 0.8/28.9 29941
(8823) 1999 08 27.9 22 24.54 +16 01.4 15.9 −0.86 − 2.7 10.9/04.9 31904

1981 EH25 1999 08 27.9 22 24.69 −07 14.3 19.2 −0.83 − 6.3 0.9/28.9 32043
1995 YZ1 1999 08 28.0 22 24.68 −17 29.8 17.9 −0.89 − 3.0 2.5/25.8 30784
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1998 JX2 1999 08 28.0 22 24.74 −06 30.1 16.6 −0.70 − 8.1 1.1/29.2 32331
1992 UD3 1999 08 28.0 22 24.99 +05 22.4 16.3 −0.88 − 5.5 6.4/01.9 35423
1998 HB51 1999 08 28.1 22 25.19 −15 34.0 17.3 −0.89 − 5.0 2.1/26.4 32328
1994 CB17 1999 08 28.1 22 25.23 −14 17.5 19.3 −0.92 − 5.7 1.5/26.8 34505
2622 P-L 1999 08 28.1 22 25.23 −09 56.9 18.3 −0.71 − 4.4 0.0/28.1 26414
(8864) 1999 08 28.1 22 25.37 +03 21.3 16.1 −0.83 − 4.4 5.4/32.0 31914

1996 TS18 1999 08 28.1 22 25.40 −11 39.4 18.6 −0.96 − 5.0 0.7/27.7 32311
1236 T-2 1999 08 28.2 22 25.44 −10 42.0 17.4 −0.92 − 4.0 0.4/28.0 32731
1988 RJ3 1999 08 28.2 22 25.47 −11 44.9 16.5 −0.94 − 3.7 0.9/27.7 31783
1986 QY2 1999 08 28.2 22 25.56 −13 17.8 14.9 −0.60 −15.7 1.5/26.8 35416
1998 KC4 1999 08 28.2 22 25.75 −26 43.5 16.8 −0.82 − 3.9 5.3/22.9 32276
1981 ET31 1999 08 28.3 22 25.84 −03 47.5 17.8 −0.74 − 6.7 1.8/30.3 27304
1991 SD1 1999 08 28.3 22 25.92 −18 11.6 17.7 −0.83 − 9.5 2.9/25.4 35421
1994 SC5 1999 08 28.3 22 26.00 −11 45.1 19.8 −0.74 − 4.1 0.5/27.8 32238
1998 HD40 1999 08 28.4 22 26.12 −23 06.6 18.6 −0.94 − 3.2 4.4/24.6 32328
1996 XP29 1999 08 28.4 22 26.13 −09 54.5 17.7 −0.82 − 6.2 0.0/28.4 32247
1991 GW 1999 08 28.4 22 26.16 −22 50.1 17.9 −1.06 − 3.5 4.9/24.8 31785
1996 XJ1 1999 08 28.4 22 26.36 −17 22.2 16.3 −0.83 − 5.2 3.6/26.1 31793
1998 BK4 1999 08 28.5 22 26.62 −14 18.1 19.9 −0.98 − 6.5 1.6/27.1 31797
(8847) 1999 08 28.5 22 26.62 −07 54.1 17.2 −0.80 − 4.9 0.6/29.1 31910

1998 MY1 1999 08 28.5 22 26.80 +07 57.8 18.4 −0.81 − 5.2 5.6/03.4 35338
1998 KC5 1999 08 28.6 22 26.88 −11 06.2 16.3 −0.77 − 5.6 0.5/28.2 32332
1994 PW29 1999 08 28.6 22 26.92 −01 19.9 17.6 −0.71 − 7.8 2.9/31.6 32747
(8952) 1999 08 28.6 22 26.92 −13 35.9 17.4 −0.89 − 4.7 1.4/27.5 31935

1996 XY28 1999 08 28.6 22 27.00 −12 43.9 18.0 −0.92 − 5.2 1.0/27.7 32312
1998 EP2 1999 08 28.6 22 27.10 −11 31.1 19.1 −0.94 − 4.7 0.6/28.1 32316
1992 PV3 1999 08 28.6 22 27.10 −16 27.3 16.6 −0.86 − 6.9 3.2/26.5 34579
1998 MH3 1999 08 28.7 22 27.46 +34 23.8 18.7 −0.86 − 3.5 14.4/16.3 32285
1994 PO25 1999 08 28.7 22 27.51 −14 05.6 18.3 −0.81 − 4.3 1.5/27.4 32308
1998 DE11 1999 08 28.7 22 27.61 −04 58.1 18.0 −1.00 − 6.4 1.9/30.2 32060
(9094) 1999 08 28.8 22 27.58 −14 18.7 17.3 −0.80 − 5.3 1.6/27.3 32195

1981 EK20 1999 08 28.8 22 27.61 −18 50.0 17.5 −1.06 0.0 3.7/26.6 32298
1994 PP34 1999 08 28.8 22 27.63 −07 52.9 18.0 −0.80 − 4.3 0.6/29.4 24570
(8920) 1999 08 28.8 22 27.65 −14 30.5 18.0 −0.95 − 6.1 1.7/27.3 31928

1993 BF3 1999 08 28.8 22 27.83 −09 18.2 17.7 −0.92 − 3.8 0.1/29.0 29136
1981 EG18 1999 08 28.9 22 27.98 −11 27.7 17.0 −1.03 − 2.7 0.8/28.4 32042
1994 PK3 1999 08 28.9 22 28.03 −09 04.6 17.9 −0.80 − 4.2 0.2/29.1 32457
1996 XU30 1999 08 28.9 22 28.04 +07 44.2 17.5 −0.92 − 4.9 6.9/03.3 32056
1998 HW125 1999 08 28.9 22 28.20 −19 11.5 18.1 −0.95 − 7.2 3.3/25.9 32522
(8759) 1999 08 28.9 22 28.29 −31 05.2 16.1 −1.09 + 1.9 9.5/23.6 31701
(8861) 1999 08 28.9 22 28.30 +05 22.2 18.0 −0.81 − 6.0 4.4/03.0 31914

1996 XC18 1999 08 29.0 22 28.35 −23 56.4 17.9 −0.98 − 4.1 5.3/24.7 31793
1996 WC2 1999 08 29.0 22 28.37 −24 03.7 17.7 −0.98 − 5.1 5.5/24.5 32056
1981 EY13 1999 08 29.0 22 28.43 +01 34.1 18.3 −0.71 − 5.9 3.7/01.8 32042
1998 FT8 1999 08 29.0 22 28.53 −24 14.6 18.2 −1.00 − 1.7 5.2/25.1 32316
(8990) 1999 08 29.0 22 28.68 −14 36.5 17.6 −0.71 − 5.7 1.4/27.4 32172
(8315) 1999 08 29.1 22 28.94 −25 06.1 15.9 −0.98 − 5.9 7.2/24.3 31221

3105 T-3 1999 08 29.1 22 29.02 −07 56.2 16.0 −0.78 − 6.9 0.7/29.7 32093
1998 KS39 1999 08 29.2 22 29.15 −09 00.7 17.7 −0.79 − 5.4 0.2/29.4 32334
1998 FK126 1999 08 29.2 22 29.29 −03 39.2 16.4 −0.96 − 5.9 2.7/31.0 35331
1998 KN32 1999 08 29.2 22 29.30 −15 02.3 18.5 −0.96 − 5.5 1.9/27.6 32687

1994 CL18 1999 08 29.3 22 29.55 −17 16.9 17.1 −0.89 − 8.3 3.2/26.7 32307
1996 VU8 1999 08 29.3 22 29.57 −00 01.2 17.4 −0.91 − 7.4 4.0/32.0 32055
1997 CD26 1999 08 29.3 22 29.77 −14 51.9 19.1 −0.73 − 7.4 1.7/27.5 32058
1989 WR 1999 08 29.4 22 29.73 −22 01.0 15.6 −1.02 − 1.0 6.4/26.0 32045
1981 EM14 1999 08 29.4 22 29.91 +02 01.8 17.9 −0.82 − 6.1 4.1/02.2 32210
1993 FF20 1999 08 29.4 22 29.92 −16 27.0 18.2 −0.83 − 5.7 2.2/27.2 29103
5124 T-2 1999 08 29.4 22 30.14 +09 32.4 17.9 −0.81 − 5.2 6.0/04.9 35480
1991 RB19 1999 08 29.5 22 30.14 −09 05.6 16.5 −1.04 − 0.1 0.1/29.6 29135
1994 EW7 1999 08 29.5 22 30.20 −22 45.1 17.8 −0.88 −10.7 4.0/24.7 32234
1992 WD8 1999 08 29.5 22 30.28 +20 38.9 17.5 −1.09 + 0.6 9.7/06.4 35423
1998 FJ105 1999 08 29.5 22 30.32 +05 04.2 17.5 −0.79 − 6.4 5.3/03.5 35438
1993 FT14 1999 08 29.5 22 30.36 −12 55.3 18.1 −0.85 − 6.4 1.1/28.4 31419
1998 HQ136 1999 08 29.5 22 30.39 −18 03.7 20.0 −1.00 − 4.0 3.1/27.1 32331
1998 GV8 1999 08 29.6 22 30.78 −23 35.1 17.4 −0.84 − 7.7 4.7/24.8 32263
1992 DM7 1999 08 29.7 22 30.94 −11 16.9 17.6 −0.77 − 5.3 0.6/29.1 33230
(8663) 1999 08 29.7 22 31.05 −17 55.9 17.2 −0.98 − 6.8 3.2/27.0 31678

1995 UZ45 1999 08 29.7 22 31.19 +01 13.9 18.6 −0.76 − 6.1 3.1/02.3 33074
1997 GX7 1999 08 29.7 22 31.21 −12 25.5 18.1 −0.75 − 4.8 0.9/28.8 30766
(9113) 1999 08 29.7 22 31.26 −02 25.7 17.6 −0.77 − 5.6 2.2/01.0 32199

1997 EO7 1999 08 29.8 22 31.25 −07 35.1 16.4 −0.85 − 1.3 0.6/30.3 35432
1981 EC30 1999 08 29.8 22 31.46 −03 07.9 19.3 −0.91 − 0.1 1.9/31.5 26920
1997 FL2 1999 08 29.9 22 31.75 −11 20.4 17.1 −0.89 − 6.9 0.8/29.3 34872
(8572) 1999 08 30.0 22 32.08 −02 10.9 15.9 −0.72 − 9.1 3.6/01.6 35413

1981 EM16 1999 08 30.0 22 32.10 −07 25.7 19.0 −0.84 − 1.8 0.6/30.5 26918
1998 FM126 1999 08 30.0 22 32.16 −04 55.4 18.1 −0.95 − 7.3 1.6/31.4 32325
1995 UM16 1999 08 30.1 22 32.31 −06 18.0 20.0 −0.78 − 6.2 1.0/31.1 29305
1996 XX22 1999 08 30.1 22 32.35 −08 58.1 19.3 −0.86 − 8.3 0.1/30.2 32955
(8686) 1999 08 30.1 22 32.47 −14 05.7 16.3 −0.88 − 9.8 2.1/28.4 31683

1992 SA4 1999 08 30.1 22 32.61 −09 34.5 17.6 −0.89 − 8.3 0.2/30.0 33483
1998 JW 1999 08 30.2 22 32.71 +08 40.2 17.9 −0.77 − 6.7 6.3/05.5 35440
1994 AE3 1999 08 30.2 22 32.75 −08 51.2 19.0 −0.97 − 4.7 0.1/30.3 32051
1995 NE 1999 08 30.2 22 32.85 −04 40.6 19.0 −0.92 − 8.5 1.8/01.0 33249
(8289) 1999 08 30.2 22 32.90 −04 15.2 16.2 −1.00 − 5.6 2.2/01.0 31216

1995 WQ3 1999 08 30.3 22 33.10 −13 51.9 18.0 −0.79 − 4.6 1.4/28.8 32946
1988 SA3 1999 08 30.3 22 33.23 −21 18.9 19.8 −0.57 − 1.3 2.2/26.5 15561
1992 OJ1 1999 08 30.3 22 33.34 +07 44.4 16.0 −1.47 + 6.0 7.8/02.3 35288
1995 SO2 1999 08 30.5 22 33.92 +00 20.4 17.4 −0.67 − 5.5 4.7/02.8 30783
1993 FZ46 1999 08 30.5 22 34.02 −12 01.3 19.4 −0.87 − 4.1 1.0/29.7 28887
(8565) 1999 08 30.6 22 34.16 −00 50.7 16.2 −0.72 − 8.3 3.1/02.5 31511

1979 QR2 1999 08 30.6 22 34.35 −08 54.1 17.7 −0.80 − 4.4 0.0/30.7 29653
(8881) 1999 08 30.6 22 34.53 −07 19.4 17.0 −0.79 − 6.6 0.6/31.2 31918

1997 EM25 1999 08 30.7 22 34.76 −15 49.2 17.3 −0.78 −10.9 2.4/28.2 31988
1998 FH117 1999 08 30.8 22 34.82 −04 46.7 17.7 −0.90 − 4.0 1.5/01.0 32324
1997 AG7 1999 08 30.8 22 34.84 −05 34.1 19.5 −0.93 − 6.4 1.3/31.9 30690
1995 KA1 1999 08 30.8 22 34.93 +10 48.4 16.4 −0.60 −19.8 8.4/09.1 29138
1994 AJ3 1999 08 30.9 22 35.18 −08 24.9 18.8 −0.58 − 4.1 0.1/31.1 27456
1978 SH7 1999 08 30.9 22 35.19 −11 11.6 15.9 −0.94 − 1.2 1.0/30.3 30778
1998 FU90 1999 08 30.9 22 35.22 −19 46.1 17.6 −0.98 − 2.9 3.8/27.9 32324
1991 VA3 1999 08 31.0 22 35.73 +14 38.2 15.9 −0.81 − 2.2 10.5/07.6 35421
(8639) 1999 08 31.0 22 35.95 +01 28.8 17.2 −0.97 − 4.6 4.6/03.1 31673

1998 FA114 1999 08 31.0 22 35.95 +00 22.1 17.6 −0.88 − 4.8 3.2/03.0 32324


