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CORRECTED OBSERVATI ONS.

The foll owi ng observati ons correct those previously published.

bj ect Dat e ur R A (1950) Decl. Ref er ence N Cbs.
1987 QE 1987 09 17.21007 23 14 09.22 -00 53 12.8 MPC12292 1 809
1987 Sz11 1987 09 17.33715 00 43 10.51 +02 59 57.7 MPCl3354 2 809
Note 1: identical with 1972 RF. 2: tinme corrected by -0.06 day; already a

correction to MPC 12918.

| DENTI FI CATI ON CHANGES.
Conti nuation to MPC 13354.
oj ect Dat e ut R A (1950) Decl. A d desig. Mag. bs.
7

1950 RO1L * 1950 09 09.23960 22 10 37. +00 11 53 1950 QG1 15.6 711
1964 VC3 * 1964 11 01.54383 00 24 12.52 +01 44 09.8 1964 TP1 330
1973 AZ4 * 1973 01 03.82882 04 09 45.46 +30 45 19.1 1973 A2 16.5 095
1977 RDO * 1977 09 09.91884 23 31 50.32 -00 52 55.3 1977 QU3 17.0 095
1982 S7Z12* 1982 09 26.99325 01 25 10.37 +10 33 50.0 1982 SP4 17.0 095
1987 EF1 * 1987 03 04.28703 12 01 50.59 +02 45 33.6 2667 17.5 688
1987 EF1 1987 03 04.35365 12 01 47.76 +02 45 51.5 2667 688
1987 SK12* 1987 09 16.14514 22 52 00.20 -10 01 08.1 1987 RS 17.6 809
1987 SK12 1987 09 16.14965 22 51 59.94 -10 01 09.7 1987 RS 809

* * * * *

OBSERVATI ONS OF COVETS.
(bservations are published here for the foll ow ng observatory codes:

026 Zimerwald. 0.4-m Schmidt. Cbserver P. Wld. Measured by P. WId
and U. Hugent obl er.

293 Burlington renpote site. bserver T. Handl ey.

372 Geisei. (Qoserver T. Seki.

400 Kitam . Cbserver K Endate. Measured by K Wt anabe.

413 Siding Spring. Uppsala Southern Schmdt. Gobserver R H MNaught.

415 Kanbah, near Canberra. Observer D. Heral d.

494 St akenbridge. Observer B. Manning.

503 Canbridge. Cbserver J. D. Shanklin.

568 Mauna Kea. 2.2-mtelescope + CCD. (bservers E M Alvarez, M J. S
Belton and K J. Meech.

657 Victoria. Qbservers J. B. Tatumand D. D. Bal am

675 Palomar. 1.6-mreflector + CCD. Observer J. G bson
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693 Lunar and Planetary Laboratory, Catalina Station. 1.5-mreflector
+ |HW CCD canera. (Observer S. Larson. Measured by S. Larson, E. S
Bus and S. J. Bus.

801 (Cak Ridge Observatory. Observers R E. McCrosky, G Schwartz and

C.-Y. Shao.
877 kutanma. 0.30-mf/3.8 hyperbol oid astrocanera. Cbserver T. Hi oki
hj ect Dat e ur R A (1950) Decl. Mag. N Qos.
Peri odi ¢ Conet Schwassmann-Wachmann 1
/1974 11 1988 08 19.64850 22 08 14.46 -07 38 48.3 15.5N 1 413
11974 11 1988 08 20.36562 22 07 54.94 -07 40 04.6 657
/1974 11| 1988 08 20.39132 22 07 54.16 -07 40 04.9 657
/1974 11 1988 08 20.70603 22 07 45.13 -07 40 35.1 15.5N 1 413
11974 11 1988 08 21.34939 22 07 27.51 -07 41 40.3 657
/1974 11 1988 08 22.36806 22 06 59.36 -07 43 27.7 657
Periodi c Conet Hall ey
/1986 11 1985 08 19.12083 06 02 37.99 +19 09 42.9 026
/1986 |11 1985 08 22.11667 06 04 09.63 +19 12 16.2 026
/1986 111 1985 09 12.06233 06 11 59.72 +19 32 10.8 026
/1986 11 1985 09 13.13611 06 12 12.77 +19 33 25.3 026
/1986 111 1985 09 17.15208 06 12 49.32 +19 38 16.2 026
/1986 111 1985 09 19.10625 06 12 58.80 +19 40 50.1 026
/1986 11 1985 09 25.12778 06 12 48.76 +19 49 49.8 026
/1986 11 1985 10 12.95000 06 03 35.64 +20 30 44.4 026
/1986 111 1985 10 14.08472 06 02 21.01 +20 34 20.8 026
/1986 111 1985 11 06.94028 04 54 51.86 +22 09 56.9 026
/1986 111 1985 12 01.78021 00 57 19.65 +13 00 36.3 026
/1986 |11 1985 12 10.84201 23 40 42.18 +06 05 38.3 026
/1986 111 1985 12 10.86042 23 40 34.48 +06 04 54.9 026
/1986 |11 1985 12 19.80035 22 53 21.43 +01 20 07.7 026
/1986 |11 1985 12 21.78194 22 45 35.12 +00 32 37.1 026
/1986 111 1986 01 04.75938 22 06 26.18 -03 24 51.9 026
/1986 111 1986 01 04.79097 22 06 22.06 -03 25 16.6 026
/1986 11 1986 03 10.19410 20 09 16.36 -20 03 47.5 026
/1986 |11 1986 03 15.19028 19 57 24.61 -22 42 32.5 026
/1986 111 1986 05 01.92500 10 51 45.83 -17 31 36.1 026
Comet Sorrells (1986n)
/ 1986n 1986 11 28.91944 03 03 52.69 +27 51 17.0 026
/1986n 1986 11 30.85417 02 50 39.90 +27 21 40.9 026
Peri odi c Conet Tenpel 2
/19879 1988 06 11.11944 15 35 05.98 +03 08 01.2 293
/1987¢g 1988 08 09.07873 15 52 37.58 -13 42 33.7 801
/19879 1988 08 16.05755 16 05 23.03 -16 19 09.6 801
/ 19879 1988 09 04.41350 16 52 06.70 -23 07 23.9 415
/1987¢g 1988 09 04.41544 16 52 07.10 -23 07 26.7 415
/19879 1988 09 05.39965 16 54 55.01 -23 26 15.0 9.0T 415
/19879 1988 09 05.40136 16 54 55.32 -23 26 17.4 415
Peri odi c Conet Kl enola
/ 1987i 1987 07 27.10486 23 58 44.72 +07 52 07.4 026

Comet Furuyama (1987f1)
/1987f 1 1987 12 21.85556 03 01 38.05 -01 09 01.2 026
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Peri odi c Conet Kopf f

/ 1988k 1988 02 11.24033 08 42 20.98 +19 20 10.5 21
/ 1988k 1988 02 11.24829 08 42 20.87 +19 20 10.9
/ 1988k 1988 02 11.25586 08 42 20.55 +19 20 12.8
/ 1988k 1988 03 19.22941 08 22 29.05 +20 41 09.9
/ 1988k 1988 03 19.24510 08 22 28.86 +20 41 09.7
/ 1988k 1988 03 19.25324 08 22 28.72 +20 41 10.3
/ 1988k 1988 03 20.23675 08 22 11.97 +20 42 17.4
/ 1988k 1988 03 20.25008 08 22 11.78 +20 42 18.6
/ 1988k 1988 03 20.25610 08 22 11.59 +20 42 19.0
/ 1988k 1988 03 22.22907 08 21 41.23 +20 44 19.0
/ 1988k 1988 03 22.24080 08 21 41.02 +20 44 18.7

N

wWww

568
568
568
568
568
568
568
568
568
568
568

Note 1: coma and fan tail to northeast; condensation one-quarter of the way

fromcoma edge to tail end. 2: bad seeing. 3: conet centrally
condensed, no obvi ous cona.

OBSERVATI ONS OF M NOR PLANETS.

The observations are |listed separately for each observatory code.

Al phabetic note codes shown with some of the observations are defined
according to the schene below. Nunerical codes are defined in the
headi ngs for the individual observatories.

earlier approximte position inferior
sense of notion anbi guous

bl ack or dark plate

bad seeing

correction to earlier position
crowded star field

decl i nati on uncertain

di ffuse i mage

at or near edge of plate

faint i mge

poor gui di ng

no gui di ng

i nvol ved with star

i nkdot neasured

nmeasurenent difficult

near edge of plate, nmeasurenent uncertain
i mage out of focus

pl ate nmeasured in one direction only
position uncertain

poor i mage

ri ght ascension uncertain
outside reference star set
poor sky

streaked i mage

time uncertain

trailed i mage

uncertain i mage

unconfirnmed i mage

very faint image

weak i nage

weak sol ution

s sS<eECTHO T XD VOOZZITTQOTMMAeOoe NT WY >
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Qbj ect Dat e uT R A (1950) Decl. Mag. N Qos.

026 Zi nmerwal d

P. Wld, Astronom sches Institut der Universitat, Sidlerstrasse 5,
CH 3012 Berne, Switzerl and

Observer P. WIid

Measurers U. Hugentobler, P. WId

0.4-m Schm dt tel escope

1953 UD 1987 11 12.76118 23 04 49.54 +00 30 42.3 17 026
1969 TR1 1986 10 23.79080 00 02 37.70 +02 12 10.2 16. 2 026
1969 TRl 1986 11 08.01510 00 03 09.28 +02 29 52.6 16. 8 026
1986 TX1 1986 10 27.90347 00 39 11.28 -05 44 51.0 026
1987 QE7 1987 08 28.05938 23 05 07.78 +05 31 48.4 T 026
1987 QE/ 1987 09 13.83889 22 54 14.50 +02 30 19.8 17 V 026
1987 QE7 1987 09 20.88333 22 49 53.50 +01 03 31.7 026
1987 SB2 1987 10 27.90660 00 47 59.56 +04 57 58.6 15 026
1987 SB2 1987 11 11.79583 00 38 27.08 +05 56 37.0 026
1987 SB2 1987 11 12.87431 00 37 59.33 +06 01 32.4 026
1987 SK13* 1987 09 20.86250 22 04 19.01 +00 24 55.5 17 026
217 1987 08 29.13333 22 52 30.46 -05 32 36.0 12. 8 026
217 1987 08 31.00208 22 51 30.63 -05 55 26.7 026
324 1987 08 31.14306 05 20 35.59 +34 18 02.6 13.5 026
356 1987 08 21.98194 21 19 19.20 -23 19 25.0 13. 8 026
356 1987 08 28.99201 21 12 47.76 -23 26 56.3 026
380 1987 04 24.99097 12 27 06.21 +06 45 22.4 14. 5 026
380 1987 05 02.00000 12 23 02.72 +06 55 06.0 14. 8 026
506 1986 11 03.90903 02 42 29.66 +43 01 26.8 14 026
506 1986 11 27.90972 02 19 18.22 +40 51 00.5 026
594 1987 04 25.03125 13 03 45.37 +42 23 57.1 15. 2 026
594 1987 05 02.08160 13 02 22.89 +43 22 12.1 026
648 1987 08 31.14306 05 09 54.44 +30 54 29.1 026
705 1987 04 17.92222 09 05 08.36 +33 48 16.7 14 026
705 1987 04 22.88628 09 07 14.44 +32 46 34.4 026
705 1987 04 23.85417 09 07 42.84 +32 34 31.2 026
715 1986 10 06.93375 01 01 28.67 -07 18 58.5 14. 2 026
715 1986 10 11.04826 00 57 25.86 -07 20 05.5 026
744 1987 04 24.99097 12 24 43.92 +07 04 04.8 15.5 026
851 1987 08 20.06528 00 35 06.16 +01 41 39.2 15. 8 026
851 1987 08 29.11667 00 31 29.44 +01 04 08.4 026
921 1987 09 20.90174 23 11 56.48 +08 55 29.2 14. 8 026
921 1987 09 22.89826 23 10 41.82 +08 36 56.4 s 026
921 1987 09 29.91458 23 06 37.56 +07 30 39.2 026
921 1987 09 30.95000 23 06 04.66 +07 20 50.8 026
926 1987 04 17.92222 09 06 58.47 +36 05 04.2 16.5 026
926 1987 04 22.88628 09 09 38.79 +35 19 39.2 026
926 1987 04 23.85417 09 10 13.99 +35 10 34.8 026
1025 1987 07 22.00764 22 33 52.883 +09 00 40.9 16 026
1025 1987 07 27.01597 22 32 25.10 +08 08 58.6 026
1025 1987 08 22.00208 22 14 38.13 +00 36 48.2 14. 8 026
1025 1987 08 29.03194 22 08 12.55 -02 06 10.0 026
1025 1987 08 30.91736 22 06 30.21 -02 51 06.9 15 026
1036 1985 07 12.01319 00 36 00.71 +44 12 00.9 12 026
1036 1985 07 14.02917 00 44 47.53 +44 41 13.0 026
1036 1985 07 23.09722 01 25 02.68 +46 14 24.5 026
1065 1984 08 19.90104 20 57 43.31 -20 52 33.9 14 026
1065 1984 08 20.93177 20 56 56.38 -20 42 48.5 T 026
1129 1987 09 29.91458 23 08 16.33 +08 41 26.1 15 026
1129 1987 09 30.95000 23 07 35.21 +08 35 33.1 026
1306 1987 08 31.14306 05 22 50.06 +31 06 57.9 16 026
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3655 1986 10 08.86740 00 02 57.90 +03 10 34.1 026
3722 1987 08 21.95347 23 13 06.11 +09 06 41.1 16. 2 026
3722 1987 08 28.06528 23 09 34.20 +08 53 48.1 14.5 026
3722 1987 08 29.00903 23 08 57.36 +08 50 37.4 15. 2 026
3726 1987 08 20.06528 00 34 03.96 -00 47 14.2 16.5 026
3726 1987 08 29.11667 00 31 01.64 -01 21 07.9 026
033 Taut enburg
S. Marx, Karl Schwarzschild Cbservatorium DDR-6901 Tautenburg,

Denocrati c Republic of Germany
Observer F. Borngen
1.3-m Schm dt tel escope
SACC
3199 1988 08 14.02500 01 25 18.81 +01 45 48.7 15.9 033
3199 1988 08 14.03194 01 25 18.76 +01 46 19.5 033
3199 1988 08 14.06250 01 25 18.49 +01 48 46.1 033
3199 1988 08 14.06944 01 25 18.55 +01 49 19.2 033
3271 1988 08 13.85069 16 45 18.78 +15 12 31.2 19.5 033
3271 1988 08 13.86181 16 45 19.95 +15 11 56.8 033
3271 1988 08 13.86806 16 45 20.50 +15 11 47.9 033
3271 1988 08 13.87917 16 45 21.77 +15 11 12.9 033
3288 1988 08 14.91458 22 07 56.40 -00 07 36.4 19.0 033
3288 1988 08 14.92569 22 07 55.35 -00 07 41.9 033
3288 1988 08 14.96667 22 07 52.24 -00 08 03.6 033
3288 1988 08 14.97778 22 07 51.26 -00 08 09.7 033
054 Brorfelde
H G Fogh A sen, Copenhagen University Qobservatory, Brorfelde,

DK- 4340 Tol | ose, Denmark
bservers K. Augustesen, P. Jensen
Measurer P. Jensen
0. 45-m Schm dt
1988 RB * 1988 09 07.93551 23 05 37.91 +18 28 57.1 15.5 054
1988 RB 1988 09 07.95287 23 05 36.95 +18 28 50.6 054
1988 RB 1988 09 08.89815 23 04 51.44 +18 23 48.7 054
1988 RB 1988 09 09.88343 23 04 03.96 +18 18 14.3 054
1988 RC * 1988 09 07.93551 23 09 12.09 +18 22 59.0 17.8 054
1988 RC 1988 09 07.95287 23 09 11.16 +18 22 52.2 054
1988 RC 1988 09 08.89815 23 08 23.06 +18 17 40.8 054
1988 RC 1988 09 09.88343 23 07 32.88 +18 12 01.4 054
1660 1988 09 07.93551 22 57 59.67 +17 01 24.3 054
1660 1988 09 07.95287 22 57 58.62 +17 01 14.1 054
1660 1988 09 08.89815 22 57 08.58 +16 53 05.4 054
1660 1988 09 09.88343 22 56 16.32 +16 44 21.1 054
071 Bul garian National Observatory
V. G Shkodrov, Dept. of Astronomny, Bul garian Acadeny of Sciences,

72 Lenin Boul evard, BG 1784 Sofia, Bulgaria
bservers V. G lvanova, V. |. Unlensky, T. R Bonev, V. G Shkodrov
3870 1988 03 21.78456 09 42 56.65 +00 33 08.7 071
3870 1988 03 21.83317 09 42 55.19 +00 33 33.8 071

095 Crinean Astrophysical Observatory

N. S. Chernykh, Crinmean Astrophysical Observatory, P.O Nauchnyj,
Crimea 334413, U S. S.R

Yu. V. Batrakov, Institute for Theoretical Astronony,
Naber ezhnaya Kutuzova 10, Leningrad 191187, U S. S. R

Observers N. S. Chernykh, L. I. Chernykh, L. G Karachkina,
T. M Smrnova, L. V. Zhuravl eva
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1982 PL 1982 09 20.78474 22 12 53.69 -12 35 50.3 17.0 095
1982 PM * 1982 08 14.87506 22 38 36.72 -07 07 38.9 17.0 E 095
1982 PM 1982 09 13.83403 22 14 26.90 -09 43 45.0 17.5 E 095
1982 PN * 1982 08 14.87506 22 42 07.47 -10 24 06.2 17.0 095
1982 PO * 1982 08 14.87506 22 44 44.25 -12 43 19.9 17.0 095
1982 PO 1982 08 16.89207 22 43 19.25 -12 54 05.1 17.5 095
1982 PP * 1982 08 14.87506 22 49 08.60 -14 35 06.9 17.0 095
1982 PP 1982 08 16.89207 22 47 33.81 -14 44 36.0 17.5 095
1982 PP 1982 09 13.83403 22 21 52.00 -16 28 16.6 17.0 095
1982 PR * 1982 08 14.87506 22 52 12.78 -08 46 23.8 16. 5 095
1982 PR 1982 08 16.89207 22 50 58.72 -08 53 54.0 16.0 095
1982 PR 1982 08 23.92017 22 46 13.54 -09 21 58.9 17.0 E 095
1982 PR 1982 09 13.83403 22 30 44.10 -10 46 49.6 16.0 095
1982 PS * 1982 08 14.87506 22 53 05.66 -10 26 46.6 16.0 095
1982 PS 1982 08 16.89207 22 51 28.19 -10 28 59.3 16. 5 095
1982 PU * 1982 08 14.94796 22 54 04.56 -05 12 23.9 17.5 095
1982 PV * 1982 08 14.94796 23 01 47.88 -02 44 13.6 17.5 095
1982 PV 1982 09 12.82988 22 39 33.52 -02 36 27.1 17.0 p 095
1982 PW * 1982 08 14.94796 23 05 16.19 -06 19 22.4 17. 8 095
1982 PW 1982 09 17.82987 22 36 53.50 -07 38 13.9 095
1982 PX * 1982 08 14.94796 23 06 50.72 -02 14 26.4 17.5 095
1982 PX 1982 08 16.96846 23 05 09.94 -02 13 39.7 17.5 095
1982 PY * 1982 08 14.94796 23 12 14.75 -00 34 52.6 17. 8 095
1982 PY 1982 08 16.96846 23 11 15.56 -00 36 41.2 17. 8 095
1982 PZ * 1982 08 14.94796 23 22 46.94 -05 34 02.5 17.5 E 095
1982 PZ 1982 08 23.92017 23 16 45.94 -05 52 56.4 17.0 E 095
1982 PA1 * 1982 08 15.82295 19 33 53.72 -26 19 55.8 16.5 P 095
1982 PB1 * 1982 08 15.89584 21 54 27.47 -09 24 58.2 16.5 E 095
1982 PC1 * 1982 08 15.89584 21 57 31.84 -06 10 55.6 16.8 E 095
1982 PD1 * 1982 08 15.89584 21 58 44.03 -05 47 23.3 16. 8 095
1982 PE1 * 1982 08 15.89584 22 02 44.10 -06 37 53.6 16. 8 095
1982 PF1 * 1982 08 15.89584 22 05 44.75 -05 43 36.9 17.0 095
1982 PGL * 1982 08 15.89584 22 07 23.88 -10 22 32.9 16. 5 095
1982 PH1 * 1982 08 15.89584 22 07 35.78 -09 21 54.1 16. 8 095
1982 PJ1 * 1982 08 15.89584 22 07 37.96 -06 38 16.1 16.0 095
1982 PK1 * 1982 08 15.89584 22 08 44.07 -10 14 00.0 16. 8 095
1982 PL1 * 1982 08 15.89584 22 11 58.50 -11 41 35.0 E 095
1982 PML * 1982 08 15.89584 22 13 07.34 -02 38 29.8 16.8 E 095
1982 PN1 * 1982 08 15.89584 22 17 50.19 -10 56 48.0 16.8 E 095
1982 POL * 1982 08 15.89584 22 20 21.50 -03 07 47.8 17.0 E 095
1982 PP1 * 1982 08 15.89584 22 23 32.42 -02 44 36.2 17.0 E 095
1982 PQL * 1982 08 15.89584 22 26 57.50 -05 43 19.8 16.5 E 095
1982 PR1 * 1982 08 15.96868 22 55 28.00 -19 21 31.7 16.5 p 095
1982 PS1 * 1982 08 15.96868 23 05 52.00 -23 33 25.5 16.5 p 095
1982 PT1 * 1982 08 15.96868 23 06 40.94 -18 39 45.7 17.0 p 095
1982 PUL * 1982 08 13.90608 22 21 19.69 -05 22 08.2 16.5 P 095
1982 PV1 * 1982 08 15.89584 22 18 52.40 -05 38 06.0 17.0 095
1982 QD 1982 08 15.89584 22 30 14.12 -03 45 44.4 16.5 E 095
1982 QD 1982 09 11.80635 22 05 05.60 -04 35 17.7 16.0 095
1982 QD 1982 09 16.78126 22 01 11.53 -04 48 41.8 16. 5 095
1982 QG 1982 08 16.96846 23 03 03.22 -03 31 50.9 16.5 095
1982 QG 1982 08 23.92017 22 58 13.91 -03 49 46.2 17.0 095
1982 QG 1982 09 12.82988 22 42 17.68 -05 02 50.2 16. 5 095
1982 QG 1982 09 17.82987 22 38 37.66 -05 21 35.4 095
1982 QG 1982 09 21.80892 22 36 01.72 -05 35 23.5 17.0 095
1982 QM 1982 08 14.87506 23 02 05.19 -06 44 25.2 17.0 E 095
1982 QM 1982 09 13.83403 22 43 03.44 -10 52 37.8 17.0 095
1982 OBl 1982 08 14.94796 23 04 38.53 -02 53 13.2 17.0 095
1982 @Bl 1982 08 16.96846 23 03 15.22 -02 49 19.0 17.0 095
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. 98584
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. 89584
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. 92358
. 80635
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. 98995
. 93776
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. 05306
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. 78474
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. 91298
. 94447
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. 94447
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. 02032
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. 98995
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. 85046
. 87836
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. 82988
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. 82988
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. 78474
. 96868
. 95495
. 98995
. 85069
. 89745
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. 87836
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. 81883
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. 85983
. 78902
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. 80912
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. 84726
. 76062
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. 80892
. 94796
. 96846
. 92017
. 99014
. 99736
. 95134
. 01043
. 82295
. 81883
. 80912
. 01043
. 02032
. 99368
. 05306
. 73953
. 74931
. 88272
. 85983
. 78902
. 75152
. 92013
. 90279
. 92008
. 92014
. 91298
. 94447
. 81258
. 80874
. 90598
. 82789
. 83473
. 02578
. 02578
. 92358
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. 94796
. 96846
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. 82988
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. 85046
. 87836
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. 89207
. 82988
. 78126
. 99014
. 92008
. 91298
. 94447
. 92358

-08
-08
-08
-09
+04
+03
+03
+03
-26
-15
-15
+10
+21
+33
+33
+33
+32
+21
+20
+19
+18
+00
+00
+00
+00
-00
-00
-02
-02

-03
-03
+35
+33
+18
+19
-01
-01
-01
-00
-10
-10

+28
+30
+31
+30

+25
+25
- 06
- 06
- 07
-07
+02
+01
+01
+00
+14

OOV OCOOOONOORPRFRPRAWRLARANNOOOOUIOOOOUIOOWNOOWOONOOONUIOONNOOOOONOUITWANOORLUINO

1988 SEPT. 25

m mmmmmmm mmim

Zmm mmmmm m

mmmmimm

m

m mmz mm

095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095
095



819
821
821
821
821
846
846
846
846
846
846
855

879
885
891
903
903
903
903
903
918
918
918
918
918
918
923
923
923
929
929
929
938
938
938
938
940
940
949
960
960
981
999
999
1032
1043
1043
1052
1060
1060
1060
1060
1062
1062
1062
1062
1068
1077

M P. C

1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1982
1982
1982
1982
1982
1982
1982
1982
1983
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982

13 518

08
09
09
09
10
08
08
09
09
09
09
08
12
10
08
08
08
08
09
09
09
08
08
08
09
09
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10
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08
08
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17.
18.
20.
26.
22.
17.
23.
16.
18.
. 92014
. 91668
. 96868
. 02032
. 02578
. 87843
. 96868
. 90608
. 89584
. 80635
. 718126
. 78103
. 90608
. 89584
. 89207
. 80635
. 78126
. 78103
. 90598
. 82789
. 83473
. 05592
. 92358
. 80273
. 95495
. 85069
. 85046
. 87836
. 81883
. 81258
. 02032
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. 82295
. 82789
. 83473
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. 93776
. 96877
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. 99368
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. 99736
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. 94796
. 96846
. 92017
. 82987
. 80892
. 99368
. 80214
. 80898
. 02032
. 83403
. 90279
. 92008
. 91298
. 94447
. 80874
. 88272
. 85983
. 78902
. 75152
. 99014
. 99368
. 94435
. 73953
. 74931
. 74931
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. 89207
. 83403
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. 80912
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. 78902
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. 80214
. 87506
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. 80273
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3782 1982 08 15.
3782 1982 09 11
3782 1982 09 16
3782 1982 09 19
3832 1982 12 24
3837 1982 09 21
3856 1982 12 23
3863 1982 11 14
3872 1982 12 24
3881 1982 09 16
3881 1982 09 19
3881 1982 09 21
400 Kitam
K. Wat anabe,
Observers K. Endate,
Measurer K. Wat anabe
0.20-mf/ 4.8 refl ector
AGK3
1988 PV 1988 08 18
1988 PV 1988 08 18
1988 PV 1988 09 07
1988 PV 1988 09 07
1988 PA1 * 1988 08 15
1988 PA1l 1988 08 15
1988 PA1l 1988 08 15
1988 PA1l 1988 08 18
1988 PA1l 1988 08 18
1988 PA1l 1988 08 18
1988 PA1l 1988 08 19
1988 PA1l 1988 08 19
1988 PA1l 1988 08 19
238 1988 08 18
238 1988 08 18
308 1988 08 15
308 1988 08 15
308 1988 08 15

413 Siding Spring
R H MNaught,
Australia
Observers C. S. Benbrick, J. Byron, R H MNaught, Q A Parker

Measurers C. S. Benbrick, R H MNaught
1.2-m Schm dt and (1)

1982
1982
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Dv2
DVv2

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Siding Spring Observatory, Coonabarabran, N S.W 2357,

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

89584 22 10 07.63 -03 05 15.4 16. 5
. 80635 21 46 30.19 -04 57 37.5 16.0
. 78126 21 43 18.69 -05 19 04.3 16. 5
. 78103 21 41 41.12 -05 31 16.1 16. 5
.02032 08 12 49.80 +21 29 01.1
.95134 01 09 10.27 +13 05 12.1 17.0
.94810 06 17 07.80 +25 35 04.5 16. 5
. 97387 05 03 45.25 +07 42 08.0 17.0
. 02032 08 16 15.60 +25 05 17.0
.85069 23 36 59.69 -07 20 07.2 16. 5
.85046 23 34 08.28 -07 34 02.3 16. 5
.87836 23 32 12.72 -07 43 06.9 16.5

9.64850 22 03 00.75 -09 36 59.
20.
10.
10.
19.
19.
20.
19.
20.
19.
20.
19.
20.
19.
20.

1988 SEPT. 25

13-23-202, 4 Chone, Atsubetsu cyuo 3 jo, Shiroishi-Kku,
M Yanai

.50069 21 40 09.98 -01 45 58.7 15

. 51597 21 40 09.18 -01 46 04.6

.45486 21 27 21.91 -03 54 14.4 15.0
. 47847 21 27 21.18 -03 54 23.8

.55243 22 19 23.56 +00 05 37.7 15.0
.57049 22 19 22.70 +00 05 26.2

. 58333 22 19 22.10 +00 05 20.8

.49340 22 17 10.23 -00 25 30.9 15.5
. 51215 22 17 09.35 -00 25 43.4

. 52431 22 17 08.89 -00 25 50.8

.51979 22 16 23.60 -00 36 31.0 15.5
.53681 22 16 22.92 -00 36 42.7

. 54931 22 16 22.10 -00 36 52.3

.50069 21 37 58.81 -01 26 50.1 12
.51597 21 37 58.09 -01 26 57.5

.53299 21 31 47.83 -09 56 03.8 11.5
.55382 21 31 46.65 -09 56 10.6

.57465 21 31 45.68 -09 56 17.1

Uppsal a Sout hern Schm dt

70603 22 02 04.73 -09 43 01
52978 20 29 48.00 -02 08 12.
58534 20 29 51.51 -02 09 44.
64155 22 08 17.82 -08 59 16.
65544 22 08 17.27 -08 59 25.
70603 22 07 34.56 -09 07 43.
64850 22 08 55.36 -07 38 13.
70603 22 07 59.38 -07 44 20.
64850 22 11 27.39 -08 36 38.
70603 22 10 34.67 -08 38 51.
64850 22 04 02.50 -07 51 38.
70603 22 03 02.22 -07 54 18.
64850 22 05 11.62 -07 00 29.
70603 22 04 16.74 -07 09 18.
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095
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095
095
095
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095
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400
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1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
26
63
89
532
1109
1109

491 Yebes

M P. C

PGL
PGL
PGL

BRIVBBIIBEI22222LRIRLELQ

*

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

13 532

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
06
06
06
06
08
08

J. Martin-Pintado,

E- 28014 WMadri d,
Observers M de Pascual, J.
1986 09 03.96232 21 38 43.70
1986 09 04.95474 21 37 59.45

3860
3860

494 St akenbri dge

B. Manni ng, Moonr akers,

Wrcs. DY10 3LS, Engl and

11.
. 65395
. 66655
. 68044
. 72571
. 73612
. 59492
. 65395
. 66655
. 68044
. 72571
. 73612
. 59492
. 65395
. 66655
. 68044
. 712571
. 73612
. 74517
. 64850
. 64850
. 70603
. 64850
. 70603
. 64850
. 70603
. 66655
. 68044
. 73091
. 66655
. 68044
. 73091
. 67350
. 73091
. 67350
. 73091
. 67350
. 73091
. 67350
. 73091
. 67350
. 73091
. 77304
. 77304
. 78023
. 79753
. 67350
. 73091

59492

Qobservatorio
Spai n

St akenbri dge,

28 55.78
28 52.70
21 24.28

20 21.66
20 21.21
30 01. 84
29 58. 62
22 15.16
22 14. 46
21 10.91
21 10. 40
30 53.38
30 49. 99
22 42.54
22 41. 65
21 35.01
21 34. 48
03 21.63
01 11.61
01 42.85
00 37.93
03 56. 67
03 04. 30
05 03.62
04 08. 05
16 18.89
16 18. 32
15 29.01
25 46. 02
25 45.52
24 45.18
18 32.72
17 41.06
21 52. 93
21 04.49
25 20. 66
24 35. 89
25 23.34
24 33.43
25 48. 04
24 48. 38
00 42.06
03 46. 53
13 56.16
15 46. 94
23 11.56
22 24.81

-02
-02
-02
-02
-02
- 07
- 07
-09
-09
-09
-09
-08
-08
-01
-01
-01
-03
-03
-03
-02
-02
-02
-02
-03
-03
-03
-03
-03
-03
-16
-16
-42
-19
-04
-04
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1988 SEPT. 25
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17

15
15

18
17

17.

18

18.

18

18.

18.

18

Astronomi co de Madrid, Al fonso Xl |

Marti n- Pi nt ado, J.

Garci a
-04 04 51.5
-04 06 59.1

Churchill,

Ki dder m nster,

3
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Observer B. Manni ng
0.26-mf/7.2 refl ector
1985 DO 1988 08 21.99098 23 52 27.19 +16 42 54.5

503 Canbri dge

J. D. Shanklin, 11 Cty Road, Canbridge, CBl1 1DP, Engl and
Observer J. D. Shanklin

0. 44-m Schm dt

1980 PA 1988 09 02.93766 22 02 38.30 +04 47 48.0

511 Haute Provence

E. W Elst, Royal Observatory, B-1180 Brussels, Bel gium
bservers E. W Elst, A Laugier, G Sause

Measurers E. W Elst, P. Van den Eynde

0. 6-m Schm dt

1981 JA2 1988 08 14.00833 22 54 15.40 -02 58 11.9
1981 JA2 1988 08 14.03125 22 54 14.32 -02 58 17.9 17.
1981 JA2 1988 08 15.98264 22 52 42.44 -03 05 40.4
1981 JA2 1988 08 16.00694 22 52 41.28 -03 05 45.9
1982 UG/ 1988 08 14.00833 22 47 42.06 -02 34 23.1
1982 UG/ 1988 08 14.03125 22 47 41.12 -02 34 28.7 16.
1982 UG/ 1988 08 15.98264 22 46 35.75 -02 41 59.7
1982 UGr 1988 08 16.00694 22 46 34.81 -02 42 05.1
1986 X2 1988 08 12.99792 22 49 30.09 -05 58 40.0 17.
1986 X2 1988 08 13.01883 22 49 29.18 -05 58 57.0
1986 X2 1988 08 13.04479 22 49 28.01 -05 59 17.8
1988 PY 1988 08 14.00833 22 48 19.91 -03 00 34.6
1988 PY 1988 08 14.03125 22 48 19.34 -03 00 35.5 17.
1988 PY 1988 08 15.98264 22 47 23.86 -03 03 42.5
1988 PY 1988 08 16.00694 22 47 23.13 -03 03 44.5
1988 PE1 * 1988 08 13.06875 23 47 32.95 -00 28 36.2 16.
1988 PE1 1988 08 13.08889 23 47 33.01 -00 28 41.5
1988 PE1 1988 08 15.05069 23 47 41.95 -00 42 21.8
1988 PE1 1988 08 15.07465 23 47 41.90 -00 42 32.5
1988 PK1 * 1988 08 13.91042 22 08 30.08 +03 28 52.6 17.
1988 PK1 1988 08 13.92986 22 08 29.15 +03 28 50.0 17.
1988 PK1 1988 08 15.92014 22 06 59.21 +03 23 45.7 17.
1988 PK1 1988 08 15.94444 22 06 58.14 +03 23 41.2 17.
1988 PML * 1988 08 12.99792 22 52 40.55 -05 37 24.4 17.
1988 PML 1988 08 13.01883 22 52 39.96 -05 37 30.9
1988 PML 1988 08 13.04479 22 52 39.12 -05 37 39.6
1988 PML 1988 08 14.06111 22 52 10.55 -05 42 47.0
1988 PML 1988 08 14.08194 22 52 09.97 -05 42 52.1
1988 PN1 * 1988 08 12.99792 22 53 22.06 -06 35 25.9 17.
1988 PN1 1988 08 13.01883 22 53 21.52 -06 35 33.1
1988 PN1 1988 08 13.04479 22 53 20.59 -06 35 41.4
1988 PN1 1988 08 14.06111 22 52 49.96 -06 41 24.3
1988 PN1 1988 08 14.08194 22 52 49.53 -06 41 28.7
1988 PP1 * 1988 08 14.00833 22 48 09.35 -02 59 13.9
1988 PP1 1988 08 14.03125 22 48 08.21 -02 59 04.9 17.
1988 PP1 1988 08 15.98264 22 46 34.39 -02 46 28.8
1988 PP1 1988 08 16.00694 22 46 33.23 -02 46 19.8
1988 PQL * 1988 08 14.00833 22 50 39.90 -03 59 42.7
1988 PQL 1988 08 14.03125 22 50 38.92 -03 59 45.3 17.
1988 PQL 1988 08 15.98264 22 49 06.83 -04 01 43.9
1988 PQL 1988 08 16.00694 22 49 05.45 -04 01 45.4
1988 PR1 * 1988 08 14.00833 22 53 37.91 -03 15 54.2
1988 PR1 1988 08 14.03125 22 53 37.08 -03 16 05.2 17.
1988 PR1 1988 08 15.98264 22 52 25.87 -03 32 02.4

OO0 O

25

494

503
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1988 PR1 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
2321 T-3 1988
150 1988
150 1988
150 1988
150 1988
1117 1988
1117 1988
1117 1988
1117 1988
1117 1988
1377 1988
1377 1988
1377 1988
1377 1988
1395 1988
1395 1988
1395 1988
1395 1988
1717 1988
1717 1988
1717 1988
1717 1988
1717 1988
2207 1988
2207 1988
2207 1988
2207 1988
2207 1988
2691 1988
2691 1988
2691 1988
2691 1988
2691 1988
547 W ocl aw

13 534

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

J. Bem Astronom ca
PL-51622 Wocl aw, Pol and

Observers J.

0.18-m f/9 astrograph
From Acta Astronomnm ca

20 1983
20 1983
31 1983
31 1983
31 1983
31 1983
44 1983
44 1983

44 1983

08.
08.
08.
08.
14.
14.
08.
08.
14.

. 00694
. 90278
. 92361
. 96042
. 98125
. 88750
. 90972
. 93681
. 95868
. 90556
. 94861
. 00833
. 03125
. 98264
. 00694
. 99792
. 01883
. 04479
. 06111
. 08194
. 90278
. 92361
. 96042
. 98125
. 91042
. 92986
. 92014
. 94444
. 99792
. 01883
. 04479
. 06111
. 08194
. 99792
. 01883
. 04479
. 06111
. 08194
. 99792
. 01883
. 04479
. 06111
. 08194

82334
83382
89958
90978
89263
90399
97067
98024
94847

01
01
01
01
01
01
02
02
01

bservat ory,

03.
. 66
.63
. 96
.93
.25
. 80
.30
.27

W ocl aw

Bem B. Szczodrowska- Kozar

07

NWWRUIOWWOOWOOWUIOORNNPRWNOOWRRFRPOOOUIOIOONP,OUIOUTWNEF

Uni versity,

+07
+07
+11
+11
+12
+12
+05
+05
+05

35.
33.
18.
21.
29.
32.
37.
35.

GQWWOOUINNO

u.

1988 SEPT. 25

17.

16.

17.
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44 1983 11 14. 95609

68 1983 11 08. 87437

80 1983 11 08. 93759

80 1983 11 08.94720

80 1983 11 14.92118

80 1983 11 14. 93225
354 1982 02 20.92846
354 1982 02 20. 93627
354 1982 02 21.87213
354 1982 02 21.88190
354 1982 02 22. 82591
354 1982 02 22.83758
532 1982 02 20. 89307
532 1982 02 20. 90066
532 1982 02 21.82854
532 1982 02 21.84181
532 1982 02 22.79983
532 1982 02 22.80829
532 1982 03 26. 78634
532 1982 03 26. 79761
532 1982 03 27.77034
532 1982 03 27.78109
556 Rei nta

F. Frevert, Dilichstrasse 1
Observer F. Seiler
0.30-mf/6 refl ector

AGK3

2444 1988 01 09. 79167
2444 1988 01 09. 79861
2444 1988 01 09. 84722
2444 1988 01 09. 85417

563 Seewal chen

F. Frevert, Dilichstrasse 1
Observer M Bressler
0.25-mf/6 refl ector

AGK3, SACC
977 1988 04 16. 91528
977 1988 04 16.92708
977 1988 04 16. 93750
977 1988 04 16. 94792
977 1988 04 16. 95972
2277 1988 05 12. 85069
2277 1988 05 12. 86111
2277 1988 05 12. 88194
2277 1988 05 12. 89236
2277 1988 05 12.90278
3431 1987 02 24. 94306
3431 1987 02 24. 95694
3431 1987 02 24.97083
3431 1987 02 24.98472
3431 1987 02 24.99861
3631 1988 04 16. 85278
3631 1988 04 16. 86458
3631 1988 04 16. 87500
3631 1988 04 16. 88542
3642 1987 02 24. 82639

3642 1987 02 24. 83681

01 56 12.76
01 27 58.07
01 59 57.28
01 59 56.85
01 56 22.64
01 56 22.22
08 52 17.53
08 52 17.18
08 51 39.70
08 51 39.23
08 51 02. 36
08 51 01.88
08 28 25.94
08 28 25.63
08 27 47.67
08 27 47.15
08 27 09. 27
08 27 08.97
08 22 42.38
08 22 42.58
08 23 06. 53
08 23 06.73

+05
+06
+12
+12
+10
+10
+16
+16
+17
+17
+17
+17
+31
+31
+31
+31
+31
+31
+32
+32
+32
+32

D- 6330 Wet zl ar

07 20 05.98
07 20 05. 44
07 20 02.25
07 20 01.69

Feder a

PRPEPNONWOPRORPENEPNOORERAN®

+20 58 08. 3
+20 58 07.1
+20 57 52.0
+20 57 48.1

D- 6330 Wet zl ar

13 52 41. 86
13 52 41. 29
13 52 40. 80
13 52 40. 30
13 52 39. 64
12 44 48. 48
12 44 48.50
12 44 48. 22
12 44 48.12
12 44 47. 80
09 48 30.97
09 48 30. 24
09 48 29. 46
09 48 28.91
09 48 28.01
13 47 54.91
13 47 54.35
13 47 53. 90
13 47 53.52
09 38 57.48
09 38 56.95

+07
+07
+07
+07
+07
+14
+14
+14
+14
+14
+07
+07
+07
+07
+07
+07
+07
+07
+07
+20
+20

Feder a

NWOITARUIOONOOONWNOIWONNNON

1988 SEPT. 25

Republ i ¢ of Gernmany

Republic of Gernmany

547
247
547
547

547
547
547

547
547
247

547
o547
247

547
247
547
547
547

556

556
556

563
563
563
563
563
563
563
563
563
563
563
563
563
563
563
563
563
563
563
563
563
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3642 1987 02 24.86667 09 38 55.61 +20 07 08.7 563
3642 1987 02 24.89792 09 38 54.17 +20 07 24.3 563
3642 1987 02 24.91181 09 38 53.50 +20 07 31.9 563

568 Mauna Kea

D. J. Tholen, Institute for Astronony, 2680 Wodl awn Drive,
Honol ul u, H 96822, U . S. A (2)

observers L. A Lebofsky, P. Onensby, D. Giep, C Kam nski,
D. J. Thol en

1980 PA 1988 07 29.55476 21 53 29.09 -06 13 48.3 16. 8V 568
1980 PA 1988 09 03.30944 22 02 52.56 +04 59 32.7 14. 4V~ 568
1980 PA 1988 09 07.53542 22 05 52.14 +07 20 04.5 568
1980 PA 1988 09 08.37847 22 06 42.53 +07 51 04.8 14.2V 568
1985 D2 1988 09 03.36950 00 13 22.68 -00 22 32.1 568
1985 D2 1988 09 04.51843 00 14 54.27 -02 02 29.9 13.4V 568
1985 D2 1988 09 08.44028 00 19 44.00 -07 37 17.0 13.1vV 568
1988 NF 1988 09 03.34615 23 48 47.31 +58 28 40.9 568
1988 NF 1988 09 04.48704 23 49 18.83 +58 42 03.6 13.9vV 568
1988 PA 1988 08 26.31319 20 51 37.52 -09 17 16.3 568
1988 PA 1988 09 03.28453 21 03 46.55 -12 13 59.8 17.2V 568

657 Victoria, Cinenhaga Qobservatory

J. B. Tatum Dept. of Physics, University of Victoria, P.O Box 1700,
Victoria, BC VBW2Y2, Canada

Qbservers J. B. Tatum D. D. Bal am

1980 FGl2 1988 06 14.40562 19 34 24.60 +22 13 50.6 657
1980 FGl2 1988 07 20.27090 19 15 46.63 +25 38 41.3 657
1980 FGl2 1988 07 20.35424 19 15 43.28 +25 38 17.1 657
1980 FGl2 1988 08 11.24278 19 06 53.15 +21 27 50.9 657
1980 FGl2 1988 08 11.28167 19 06 52.99 +21 27 13.6 | 657
1985 D2 1988 08 23.39243 23 55 09.95 +14 57 29.5 657
1985 D2 1988 08 24.42229 23 57 06.55 +13 37 40.3 657
1985 D2 1988 08 24.43965 23 57 08.37 +13 36 19.9 657
566 1988 08 21.42049 02 45 55.96 +11 02 41.2 657
3888 1988 06 14.37437 20 19 58.61 +19 09 36.5 657
3888 1988 06 14.42437 20 19 58.84 +19 10 00.0 657
3888 1988 07 19.36569 20 07 46.71 +18 31 59.7 657
3888 1988 07 19.41641 20 07 44.48 +18 31 26.4 657
3888 1988 07 20.28826 20 07 10.26 +18 21 29.6 657
675 Pal omar

J. G bson, |ITT/Federal Electric Corporation and Jet Propul sion Laboratory,
M5 238-332, Pasadena, CA 91109, U S A (1)

E. Helin, M 183-501, Jet Propul sion Laboratory, Pasadena,
CA 91109, U S A (2)

C. Shoenaker P. O Box 984, Flagstaff, AZ 86002, U S. A (3)

bservers J. Alu (2, S), R Coker (2, S), J. Gbson (1, O, E Helin (2, S
E. My kowski (2, S), C. Mkolajczak (2, S), B. Roman (2, S), C
Shoermaker (3, S), E. Shoemaker (3, S), N. G Thomas (3, S)

Measurers J. Alu (2), R Coker (2), J. Gbson (1), E. Mjkowski (2), C
M kol aj czak (2), T. Rodriquez (3), B. Ronman (2), C Shoenaker (3)

1.5-mreflector + CCD (©, 0.46- n1(S) Schm dt telescope

1974 XT 1988 08 15.18802 20 18 09.11 -23 29 30.0 16.8 3 675
1974 XT 1988 08 17.18950 20 16 11.03 -24 01 19.8 3 675
1983 XF 1988 08 22.42613 00 46 06.44 -00 48 06.3 20 V1 675
1983 XF 1988 08 22.44273 00 46 06.05 -00 48 09.5 1 675
1983 XF 1988 08 22.45300 00 46 05.86 -00 48 11.7 1 675
1985 CX 1987 09 28.27188 00 51 21.93 -20 19 09.7 17.0 3 675
1985 CX 1987 09 28.29896 00 51 20.63 -20 19 14.6 3 675
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1987
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1988
1988
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1988
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08
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05
03
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07
07
07
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08
08
08
08
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08
08
08
08
07
07
08
08
07
07
08
08
08
08
08
08
08
08
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08
08
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12.
12.
30.
30.
30.
30.
08.
08.
08.
08.
22.
22.
22.
. 17534
. 20590
. 41892
. 42778
. 20104
. 19288
. 20764
. 19896
. 27644
. 28186
. 29264
. 28316
. 30451
. 22534
. 31441
. 18837
. 18802
. 23090
. 20277
. 22812
. 18646
. 21337
. 23802
. 25556
. 41580
. 27257
. 42691
. 39705
. 22517
. 26111
. 41597
. 47500
. 39861
. 38993
. 39861
. 39722
. 38507
. 40747
. 42795
. 35017
. 39063
. 25625
. 39063
. 25625
. 25625
. 30017

38177
39931
17534
20590
17535
20590
31132
31721
33469
33978
33079
33663
34281
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1988 JB1 1988 08 09.10138 17 11 07.22 -00 24
1988 NF 1988 08 09.18690 23 28 58.49 +49 45
2321 T-3 1988 08 09.29242 22 11 44.64 -00 18
3860 1987 11 21.37419 06 23 13.88 +28 26
3868 1988 07 14.20255 17 49 44.50 -09 58

809 European Sout hern Cbservatory

20.
38.
22.
32.
05.

2
0
5
2
5

1988 SEPT.
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bservers H. Debehogne, E. W Elst, G Pizarro,

Measurers H. Debehogne, J. Dunoulin, E. W Elst,

0.4-m GPO astrograph and 1. 0- m Schmi dt telescope
1935 SP1 1987 09 24.23993 23 37 13.60 -05 41
1935 SP1 1987 09 24.24479 23 37 13.16 -05 41
1935 SP1 1987 09 24.24965 23 37 12.72 -05 41
1935 SP1 1987 09 26.35173 23 34 02.16 -05 18
1935 SP1 1987 09 26.35659 23 34 01.70 -05 18
1935 SP1 1987 09 26.36146 23 34 01.25 -05 18
1935 SP1 1987 09 27.33090 23 32 35.63 -05 08
1935 SP1 1987 09 27.33576 23 32 35.20 -05 08
1935 SP1 1987 09 27.34062 23 32 34.77 -05 08
1935 SP1 1987 09 28.12326 23 31 27.25 -04 59
1935 SP1 1987 09 28.12812 23 31 26.82 -04 59
1935 SP1 1987 09 28.13298 23 31 26.38 -04 59
1935 SP1 1987 09 30.30937 23 28 21.87 -04 36
1935 SP1 1987 09 30.31424 23 28 21.48 -04 36
1935 SP1 1987 09 30.31910 23 28 21.09 -04 36
1935 SP1 1987 09 30.99201 23 27 26.78 -04 28
1935 SP1 1987 09 30.99722 23 27 26.35 -04 28
1935 SP1 1987 10 01.00243 23 27 25.91 -04 28
1935 SP1 1987 10 02.03160 23 26 03.14 -04 17
1935 SP1 1987 10 02.03507 23 26 02.86 -04 17
1935 SP1 1987 10 02.03854 23 26 02.57 -04 17
1935 SP1 1987 10 02.09618 23 25 57.82 -04 16
1935 SP1 1987 10 02.09826 23 25 57.66 -04 16
1935 SP1 1987 10 02.10035 23 25 57.49 -04 16
1935 SP1 1987 10 03.22396 23 24 29.34 -04 04
1935 SP1 1987 10 03.22673 23 24 29.13 -04 04
1935 SP1 1987 10 03.22951 23 24 28.92 -04 04
1935 SP1 1987 10 04.06771 23 23 25.60 -03 55
1935 SP1 1987 10 04.07257 23 23 25.23 -03 55
1935 SP1 1987 10 04.07743 23 23 24.87 -03 55
1966 PK 1987 09 27.36910 00 01 01.02 -03 46
1966 PK 1987 09 27.37396 00 01 00.79 -03 46
1966 PK 1987 09 27.37882 00 01 00.56 -03 46
1966 PK 1987 10 01.27187 23 58 06.39 -04 02
1966 PK 1987 10 01.27673 23 58 06.17 -04 02
1966 PK 1987 10 01.28160 23 58 05.97 -04 02
1966 PK 1987 10 01.34201 23 58 03.16 -04 03
1966 PK 1987 10 01.34687 23 58 02.95 -04 03
1966 PK 1987 10 01.35173 23 58 02.73 -04 03
1966 PK 1987 10 02.31979 23 57 20.45 -04 06
1966 PK 1987 10 02. 32465 23 57 20.24 -04 06
1966 PK 1987 10 02.32951 23 57 20.02 -04 06
1972 RF 1987 09 17.20034 23 14 09.54 -00 52
1972 RF 1987 09 17.20521 23 14 09.38 -00 53
1972 RF 1987 09 19.19271 23 13 12.07 -01 46
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. 08854
. 23437
. 23924
. 24409
. 13784
. 14305
. 19062
. 19548
. 20034
. 15729
. 16215
. 16701
. 30798

NRPRPWNO0000OONUIOPARVOONOOUIRPNUIORARONOORANPARANEPNOOOORMOOOUIOOOOOONWNNP,PODM

1988 SEPT. 25

WWWWWWWWWWWWWWWWWWwWwWwWwWwWWWwWWwWWwWwWwWwWWwWWWwwWwWwWwWwWWWWWwWwWwwWwWwWwWwWwwWwwwwww

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



2520
2520
2520
2520
2520
2520
2520
2520
2520
2520
2520
2520
2520
2520
2520
2520
2550
2550
2550
2550
2550
2550
2550
2550
2550
2550
2550
2550
2550
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2564
2602
2602
2602
2602
2602
2602

M P. C

1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987

13 570

09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
10
10
10
09
09
09
09
09
09

. 31285
. 31771
. 24479
. 24965
. 35173
. 35659
. 36146
. 33090
. 33576
. 34062
. 12326
. 12812
. 13298
. 23715
. 24201
. 24687
. 01146
. 04479
. 04965
. 05451
. 20937
. 21423
. 21910
. 03923
. 04479
. 05035
. 04896
. 05382
. 05868
. 24271
. 24757
. 25243
. 22882
. 23368
. 23854
. 29687
. 30173
. 30660
. 07882
. 08368
. 08854
. 23437
. 23924
. 24409
. 19826
. 20451
. 20937
. 00694
. 01389
. 02083
. 01250
. 01771
. 02257
. 07743
. 16632
. 17118
. 17604
. 17465
. 17951
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. 24965
. 25451
. 25937
. 35173
. 35659
. 36146
. 11493
. 11979
. 10104
. 10590
. 11076
. 14340
. 14826
. 15312
. 21840
. 22326
. 22812
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. 11562
. 12048
. 21354
. 21840
. 22326
. 24375
. 24896
. 25382
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. 37396
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. 34201
. 34687
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. 13923
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. 32882
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. 25937
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. 35659
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. 22118
. 20799
. 21284
. 17535
. 18021
. 18507
. 17604
. 18090
. 18576
. 21771
. 22257
. 22743
. 07743
. 08229
. 08715
. 08576
. 09062
. 09549
. 10104
. 10590
. 11076
. 12812
. 13298
. 13784
. 14340
. 14826
. 15312
. 21840
. 22326
. 22812
. 11076
. 11562
. 12048
. 21354
. 21840
. 22326
. 36632
. 37118
. 11493
. 11979
. 04062
. 04548
. 05035
. 07743
. 08229
. 08715
. 10104
. 10590
. 11076
. 14340
. 14826
. 15312
. 21840

36146
20764
21215
21736
21146
21632
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. 21840
. 22326
. 11354
. 11840
. 12326
. 06910
. 07638
. 22743
. 27396
. 27882
. 28368
. 25729
. 26215
. 26701
. 25590
. 26076
. 26562
. 07743
. 08229
. 08715
. 03507
. 03993
. 04479
. 05521
. 06007
. 06562
. 08576
. 09062
. 09549
. 10104
. 10590
. 11076
. 14340
. 14826
. 15312
. 21840
. 22326
. 22812
. 11076
. 11562
. 12048
. 21354
. 21840
. 22326
. 11354
. 11840
. 12326
. 06910
. 07638
. 11146
. 11632
. 12118
. 13090

22326
22812
11076
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01.
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23.
. 27187
. 27673
. 28160
. 33923
. 34410
. 34896
. 35243
. 35729
. 36215
. 27187
. 27673
. 28160
. 32673
. 33160
. 33646
. 31979
. 32465
. 32951
. 02673
. 07118

13437
13784
11007
00729
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03646
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04618
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3725 1987 09 16.11285 22 21 58.84 -11 36 11.8 3 809
3725 1987 09 16.11771 22 21 58.57 -11 36 11.0 3 809
3725 1987 09 16.12257 22 21 58.30 -11 36 10.1 3 809
3725 1987 09 17.09236 22 21 07.34 -11 33 08.9 3 809
3725 1987 09 17.09757 22 21 07.06 -11 33 07.7 3 809
3725 1987 09 17.10278 22 21 06.77 -11 33 06.7 3 809
3725 1987 09 18.13368 22 20 13.83 -11 29 48.2 3 809
3725 1987 09 18.13854 22 20 13.59 -11 29 47.1 3 809
3725 1987 09 18.14340 22 20 13.33 -11 29 46.3 3 809
3729 1987 09 23.12766 00 10 06.27 -00 46 42.0 3 809
3729 1987 09 23.13264 00 10 05.90 -00 46 41.5 3 809
3729 1987 09 23.13762 00 10 05.56 -00 46 41.1 3 809
3729 1987 09 24.25729 00 08 50.82 -00 44 56.8 16.0 3 809
3729 1987 09 24. 26215 00 08 50.49 -00 44 56.2 3 809
3729 1987 09 24.26701 00 08 50.16 -00 44 55.9 3 809
3729 1987 09 24.28715 00 08 48.76 -00 44 53.9 3 809
3729 1987 09 24.29201 00 08 48.38 -00 44 53.4 3 809
3729 1987 09 24.29687 00 08 48.06 -00 44 53.0 3 809
3729 1987 10 01.25590 00 01 11.16 -00 33 40.3 3 809
3729 1987 10 01. 26076 00 01 10.82 -00 33 39.5 3 809
3729 1987 10 01. 26562 00 01 10.49 -00 33 39.1 3 809
3729 1987 10 02.30451 00 00 04.27 -00 31 52.2 3 809
3729 1987 10 02.30937 00 00 03.96 -00 31 51.6 3 809
3729 1987 10 02. 31424 00 00 03.67 -00 31 51.5 3 809
3740 1987 09 16.31493 00 04 27.86 +01 02 42.0 16.9 3 809
3740 1987 09 16.31979 00 04 27.58 +01 02 41.8 3 809
3740 1987 09 16.32465 00 04 27.30 +01 02 41.6 3 809
3740 1987 09 18.32465 00 02 35.95 +01 01 11.9 3 809
3740 1987 09 18.32951 00 02 35.69 +01 01 11.6 3 809
3740 1987 09 18.33437 00 02 35.40 +01 01 11.5 3 809
3740 1987 09 19.33368 00 01 38.56 +01 00 21.3 3 809
3740 1987 09 19.33854 00 01 38.27 +01 00 21.0 3 809
3740 1987 09 19.34340 00 01 37.98 +01 00 20.9 3 809
3740 1987 09 24.20799 23 56 53.88 +00 55 34.8 3 809
3740 1987 09 24.21284 23 56 53.59 +00 55 34.4 3 809
3740 1987 09 24.21771 23 56 53.29 +00 55 33.9 3 809
3740 1987 09 27.28160 23 53 51.12 +00 52 17.1 3 809
3740 1987 09 27.28646 23 53 50.83 +00 52 16.8 3 809
3740 1987 09 27.29132 23 53 50.54 +00 52 16.5 3 809
3740 1987 09 28.25174 23 52 53.77 +00 51 14.3 3 809
3740 1987 09 28. 25660 23 52 53.47 +00 51 14.0 3 809
3740 1987 10 01.20451 23 50 01.13 +00 48 10.1 3 809
3740 1987 10 01.20937 23 50 00.85 +00 48 09.7 3 809
3740 1987 10 01. 21423 23 50 00.57 +00 48 09.4 3 809
3740 1987 10 02.18646 23 49 04.73 +00 47 12.0 3 809
3740 1987 10 02.18993 23 49 04.53 +00 47 11.7 3 809
3740 1987 10 02.19340 23 49 04.33 +00 47 11.5 3 809
3790 1987 09 13.01146 22 25 32.23 -09 36 03.5 3 809
3831 1988 02 12.18403 09 33 51.69 +13 13 16.3 17.5 4 809
3831 1988 02 12.20000 09 33 50.50 +13 13 22.0 4 809
3831 1988 02 13.12778 09 32 51.11 +13 19 54.5 17.5 4 809
3831 1988 02 13.13819 09 32 50.31 +13 20 00.1 4 809
3831 1988 02 14.10903 09 31 47.63 +13 26 52.9 4 809
3831 1988 02 14.11944 09 31 48.38 +13 26 48.4 17.5 4 809

870 Canpi nas
G G Vieira, OQbservatorio do Val ongo, Universidade Federal Ri o de
Janeiro, BR-20080 Ri o de Janeiro, Brazil
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bservers J. A S Canpos, J. A Fernandes, R V. Nader, F. A Vieira
Measurers G G Vieira, J. Caldeira, J. Canpos, E. R Netto, F. A Vieira
0.40-m f/5 astrograph

1987 KB 1987 05 23.00694 16 23 46.66 -21 10 19.2 15.5 870
1987 KB 1987 05 23.02083 16 23 46.14 -21 10 11.5 870
1987 KB 1987 05 23.03472 16 23 45.26 -21 10 04.4 870
1987 KB 1987 05 23.04861 16 23 44.43 -21 09 52.1 870
1987 KB 1987 05 23.06250 16 23 43.56 -21 09 43.0 870
1987 KB 1987 05 24.02778 16 22 50.58 -20 59 18.3 15.5 870
1987 KB 1987 05 26.10278 16 20 54.11 -20 36 36.1 870
1987 KB 1987 05 26.11667 16 20 53.29 -20 36 26.3 870
1987 KB 1987 05 26.13056 16 20 52.47 -20 36 16.7 870
1987 KB 1987 05 26.14444 16 20 51.61 -20 36 07.7 870
1987 KB 1987 05 26.15833 16 20 50.78 -20 35 59.3 870
1987 KB 1987 05 26.18403 16 20 48.98 -20 35 41.4 870
1987 KB 1987 05 26.19792 16 20 48.30 -20 35 34.5 870
1987 KB 1987 05 26.21181 16 20 47.42 -20 35 25.2 870
1987 KB 1987 05 26.22569 16 20 46.64 -20 35 15.6 870
1987 KB 1987 05 26.23958 16 20 45.82 -20 35 05.4 870
1987 KB 1987 05 26.25347 16 20 45.03 -20 34 55.5 870
1987 KB 1987 05 30.15278 16 17 01.74 -19 51 10.0 15.5 870
1987 KB 1987 05 30.16667 16 17 00.96 -19 51 01.8 870
1987 KB 1987 05 30.23958 16 16 56.41 -19 50 11.3 870
1987 KB 1987 05 31.01042 16 16 12.87 -19 41 25.9 15.5 870
1987 KB 1987 05 31.02153 16 16 12.13 -19 41 21.1 870
1987 KB 1987 05 31.03264 16 16 11.55 -19 41 10.6 870
1987 KB 1987 06 02.04514 16 14 15.36 -19 18 10.3 15.5 870
1987 KB 1987 06 02.21181 16 14 05.26 -19 16 17.0 870
1987 KB 1987 06 03.07986 16 13 16.09 -19 06 20.6 15.5 870
1987 KB 1987 06 03.09375 16 13 15.22 -19 06 10.9 870
1987 KB 1987 06 03.10764 16 13 14.39 -19 06 01.5 870
1987 KB 1987 06 03.12153 16 13 13.52 -19 05 52.6 870
1987 KB 1987 06 03.13542 16 13 12.72 -19 05 42.4 870
1987 KB 1987 06 03.14931 16 13 11.85 -19 05 32.5 870
1987 KB 1987 06 03.17708 16 13 10.15 -19 05 14.1 870
1987 KB 1987 06 03.19097 16 13 09.45 -19 05 03.3 870
1987 KB 1987 06 03.20486 16 13 08.63 -19 04 53.8 870
1987 KB 1987 06 03.21875 16 13 07.86 -19 04 44.3 870
1987 KB 1987 06 03.23264 16 13 06.99 -19 04 34.8 870
1987 KB 1987 06 05.19444 16 11 15.98 -18 42 05.7 15.5 870
1987 KB 1987 06 05.20556 16 11 15.55 -18 41 57.9 870
1987 KB 1987 06 05.21667 16 11 14.76 -18 41 49.8 870
940 1987 05 23.00694 16 27 03.59 -21 13 36.5 870
940 1987 05 23.02083 16 27 02.90 -21 13 36.6 870
940 1987 05 23.03472 16 27 02.12 -21 13 36.3 870
940 1987 05 23.04861 16 27 01.50 -21 13 36.1 870
940 1987 05 23.06250 16 27 00.87 -21 13 36.3 870
940 1987 05 23.07639 16 27 00.09 -21 13 36.2 870
940 1987 05 26.08889 16 24 33.52 -21 12 49.4 870
940 1987 05 26.10278 16 24 32.92 -21 12 49.5 870
940 1987 05 26.11667 16 24 32.16 -21 12 48.2 870
940 1987 05 26.13056 16 24 31.50 -21 12 48.0 870
940 1987 05 26.14444 16 24 30.74 -21 12 48.1 870
940 1987 05 26.15833 16 24 30.06 -21 12 48.2 870
940 1987 05 26.18403 16 24 28.76 -21 12 48.8 870
940 1987 05 26.19792 16 24 28.06 -21 12 49.6 870
940 1987 05 26.21181 16 24 27.41 -21 12 48.3 870
940 1987 05 26.22569 16 24 26.71 -21 12 47.8 870
940 1987 05 26.23958 16 24 25.96 -21 12 48.6 870
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39 1986 06 23.92537 15 54 30.53 -04 58 11.8 975
39 1986 06 23.92922 15 54 30.47 -04 58 12.0 975
39 1986 06 30.91080 15 51 04.73 -05 12 21.2 975
39 1986 06 30.91366 15 51 04.70 -05 12 21.3 975
40 1986 05 12.91421 15 24 49.35 -13 29 53.0 975
40 1986 05 12.91771 15 24 49.12 -13 29 52.6 975
40 1986 05 12.92182 15 24 48.87 -13 29 51.6 975
40 1986 06 02.91685 15 04 15.25 -12 52 53.0 975
40 1986 06 02.92104 15 04 15.05 -12 52 52.9 975
40 1986 06 02.92509 15 04 14.80 -12 52 52.4 975
40 1986 06 03.90014 15 03 27.44 -12 52 10.6 975
40 1986 06 03.90433 15 03 27.24 -12 52 09.6 975
40 1986 06 03.90801 15 03 27.06 -12 52 09.3 975
40 1986 06 11.91208 14 57 51.94 -12 50 32.7 975
40 1986 06 11.91616 14 57 51.50 -12 50 32.4 975
40 1986 06 12.91771 14 57 16.93 -12 50 56.9 975
40 1986 06 12.92173 14 57 16.76 -12 50 57.0 975
40 1986 06 23.91565 14 52 54.28 -13 03 49.1 975
40 1986 06 30.90023 14 52 01.95 -13 19 58.0 975
40 1986 06 30.90323 14 52 02.02 -13 19 59.7 975
* * * * *

ORBI TAL ELEMENTS OF ONE- OPPCSI TI ON M NOR PLANETS.

The columms headed Arc and O give the tine span in days covered by
t he observations and the nunmber of observations utilized in the conputation
(O =10 or nore). In the note colum N, D neans that there are double (or
other nmultiple) designations, E neans that the value of the eccentricity
was assunmed, F neans both; the designations are listed at the end.

The orbit conputers (colum C) are B=C. M Bardwell, F=1. A
Filippova, G=D. W E. Geen, K=G R Kastel’, M= B. G Mrsden, N =
S. Nakano, V = T. A Vinogradova.

Pl anet H Epoch M Peri. Node Incl. e a Arc ONC
1982 OF 13.5 820819 346.39 45.85 302.99 3.83 0.2277 2.4344 57 6 N
1982 PR 12.5 820829 342.30 331.91 31.66 1.05 0.1960 3.1035 30 4 F
1982 (DO 14.4 820908 328.63 96.02 293.19 4.15 0.2380 2.2257 320 V
1982 G 13.5 820819 7.29 24.16 300.68 2.28 0.1985 2.6641 36 9 G
1982 QM 13.5 820819 342.76 210.74 151.10 6.20 0.2113 2.7009 34 6 D G
1982 QGL 14.0 820730 355.47 184.47 145.77 7.19 0.2550 2.6919 4 6 EG
1982 Qvyl 12.5 820829 337.93 134.90 243.81 6.99 0.1253 2.6479 29 0 V
1982 QP3 14.2 820908 13.15 96.51 230.34 5.41 0.2342 2.2979 23 4 K
1982 RD 14.0 820908 334.46 204.30 184.95 2.33 0.2495 2.5944 77 G
1982 RE 13.5 820908 326.29 256.19 148.94 4.07 0.2855 2.7921 56 G
1982 RF 14.0 820908 350.85 188.19 173.88 2.36 0.2262 2.4357 90 G
1982 RR 13.9 820918 358.34 185.99 173.53 14.26 0.3017 2.5834 37 0 V
1982 RGL 14.0 820908 14.29 121.88 204.99 1.75 0.2220 2.5806 78 G
1982 ROL 15.0 820908 337.94 144.76 238.93 2.69 0.1510 2.2414 127 G
1982 RW 13.5 820908 334.66 19.49 6.60 8.19 0.1548 2.6349 6 9 G
1982 SC 13.5 820819 0.44 353.26 348.09 9.99 0.2454 2.6411 359 G
1982 SC1 13.5 820908 336.35 48.14 349.33 5.73 0.2204 2.5338 75 G
1982 SGL 11.5 820908 239.74 278.96 224.21 5.48 0.1406 2.9549 8 4 E M
1982 SL1 14.8 820928 346.58 181.82 192.47 4.68 0.1708 2.1960 29 9 V
1982 SO1L 13.0 820908 20.97 150.45 181.57 14.19 0.1561 2.5791 10 9 E M
1982 SM2 15.0 820908 8.55 354.80 348.24 5.41 0.1953 2.2762 105 G
1982 SX2 14.5 820908 326.24 23.48 9.59 4.60 0.1422 2.1491 76 G
1982 Sy2 13.5 820928 65.20 238.94 37.11 3.08 0.1740 2.2146 36 7 G
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1987 SN12 14.5 870922 13.96 186.37 144.29 1.53 0.2111 2.5552 12 O
1987 SO12 14.5 870922 335.77 230.30 156.58 6.21 0.1762 2.3659 15 0
1987 SP12 13.5 870922 348.81 187.55 185.68 2.76 0.2628 3.1128 11 O
1987 SQ12 17.0 870902 329.18 74.11 336.73 1.10 0.3877 2.1758 8 0 E
1987 SR12 14.5 870922 47.64 113.67 176.91 4.36 0.1628 2.2914 12 0O
1987 SA13 13.5 870922 15.64 158.07 173.19 9.14 0.2626 3.2207 8 0 E
1987 SG13 14.0 870922 304.72 43.08 19.69 5.51 0.0853 2.2732 50
1988 CT5 14.0 880209 328.63 221.10 318.26 6.70 0.1184 2.5981 5 9 E
1988 Jv  11.5 880608 191.43 320.04 90.90 14.93 0.1509 2.6198 70 7
1988 NA 14.0 880628 8. 89 77.76 170.95 29.43 0.3614 2.6105 2 6 E
1988 NC 14.5 880718 148.26 32.23 110.91 26.47 0.0586 1.8769 29 8
1988 ND 13.5 880807 278.34 267.66 134.24 26.40 0.0936 1.9396 34 6
1988 Nv 12.0 880718 357.32 18.84 273.80 12.30 0.1283 3.0555 26 4 E
1988 NwW 12.5 880718 1.60 350.98 303.67 13.27 0.1787 2.6478 31 4
1988 NX 12.0 880718 237.70 163.31 281.44 4.99 0.1400 2.2570 28 4
1988 NY 14.5 880718 16.46 163.29 110.41 24.05 0.1830 2.3547 29 4
1988 PK  14.0 880807 346.33 183.35 162.75 4.39 0.2449 2.4809 8 7
1988 PL 14.5 880807 338.42 148.21 204.16 2.04 0.1398 2.2078 9 8
1988 PP 12.0 880718 83. 95 90.51 130.90 12.50 0.0898 2.6265 26 4
1988 PQ 15.5 880807 14. 55 5.28 298.71 3.83 0.1492 2.3627 97
1988 PR 14.0 880807 239.82 287.11 166.88 8.58 0.0862 2.3871 9 6
1988 PV  12.5 880827 354.58 115.30 222.88 5.18 0.2120 2.2655 30 O
1988 PX 16.5 880807 355.25 322.02 9.12 6.38 0.3875 2.4650 6 3 E
1988 PY 10.0 880807 356.10 32.21 309.84 7.17 0.1061 5.1785 5 7E
1988 PA1 12.0 880807 4.34 147.54 174.64 12.92 0.0527 2.3363 4 9 E
1988 PD1 14.5 880827 342.77 180.70 171.84 25.60 0.2279 2.3555 25 4
1988 PGl 13.5 880807 356.47 18.52 314.44 11.98 0.1986 2. 7038 9 6
1988 PH1L 11.0 880807 349.12 26.55 320.36 19.82 0.2175 3.1945 9 6
1988 PJ1 14.0 880807 21.23 346.27 316.03 14.06 0.1106 2.5599 96
1988 QC 17.0 880807 346.52 212.86 151.26 8.40 0.4465 2.6817 4 0
1988 @D 15.5 880807 8.14 142.34 159.63 24.55 0.2803 2.4203 3 4
1988 Qe 10.0 880807 357.85 86.35 241.71 7.70 0.0110 5. 1494 54 E
1988 RB 12.5 880827 20. 37 60. 65 252.91 11.87 0.2208 2.5713 2 4
1988 RC 13.5 880827 74.56 7.85 249.70 13.97 0.1428 2.6381 2 4

1982 QV = 1982 SL2 (T. Furuta, JAM 1969)
1982 SG4 = 1982 SP4 (S. Nakano)
1987 RR = 1987 ST3 (C. M Bardwel |, MPC 12936)

* * * * *
ORBI TAL ELEMENTS BY T. A. VI NOGRADOVA, | NSTI TUTE FOR THEORETI CAL ASTRONOW.
The identifications are by T. A Vinogradova unl ess ot herw se stated.

1982 PL = 1971 TD2 = 1980 FML
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 23. 85544 (1950. 0) P Q

n 0.17780073 Peri. 334.27576 +0. 96020953 +0. 27923072

a 3.1321823 Node 9.51448 -0. 25039122 +0. 86910183

e 0. 2609331 I ncl . 1. 83015 -0.12370086 +0. 40827957

P 5.54 H 12.9 G 0.25

Resi dual s in seconds of arc

711013 095 0.5+ 0.3+ 800316 809 0.0 0. 4+ 820814 095 0.6- 0.1+
711014 095( 0.7- 5.0+) 800316 809 0.0 0.1+ 820816 095 0.8+ O0.5-
711015 095( 2.6- 3.6+) 800317 809 0.5- 0.1- 820913 095 0.0 0.7+
711020 095 0.0 0.0 800317 809 0.0 0.0 820920 095 0.3- 0.0
800316 809 0.1+ 0.4+ 800317 809 0.0 0.2+

800316 809 0.1- O0.1- 800317 809 0.9+ 0.1+
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1982 SJ1 = 1985 JC
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 104. 79071 (1950. 0) P Q

n 0.22772887 Peri. 235.76461 +0. 65689603 -0. 75382988

a 2.6557712 Node 173. 11180 +0. 72652821 +0. 62749485

e 0. 2141768 I ncl . 7. 23460 +0. 20160447 +0. 19491209

P 4.33 H 13.4 G 0.25

Resi dual s in seconds of arc

820916 046 4.2+ 0.6+ 820917 046 0.9- 1.2- 820924 095 0.7+ 0.2+
820916 046 5.1+ 1.3+ 820918 046 5.2- 2.7- 820927 095 3.0+ 1.0-
820917 046 0.2- 0. 3- 820918 046 3.9- 0. 6- 850510 046 1.5+ 2.3+
820917 046 1.7+ 2.1+ 820919 095 1.6- O.6- 850511 046 1.5- 2.4-
820917 095 1.3- 4. 3- 820919 046 2.6- 2.5+

820917 046 0.6- 1.1- 820919 046 1.7+ 5.1+

1982 SB6 = 1952 HT2 = 1952 HD4 = 1953 RV = 1971 VF = 1976 QA1 = 1980 DP5

= 1980 FN10 = 1986 GS
The doubl e designation 1980 DP5 = 1980 FN10 was suggested by N. S.
Chernykh. The identification 1983 TS1 = 1986 GS (MPC 13154) is therefore
presumably invalid, and the identification 1983 TS1 = 1978 YCl is
unsupported; the orbit of 1983 TS1 should therefore be replaced by the
one- opposi tion determ nati on on MPC 8380.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 70. 95480 (1950. 0) P Q
n 0.17244623 Peri. 163.82626 +0. 36306925 +0. 93122422
a 3.1966880 Node 127. 45173 -0. 85919187 +0. 34774397
e 0. 1155184 I ncl . 2. 28539 -0. 36051358 +0. 10906686
P 5.72 H 11.6 G 0.25
Resi dual s i n seconds of arc
520426 711 0.8- 1.0+ 711110 029 1.2- 0.7- 820926 095 2.7+ 0.5-
520426 760(81.3-75.8+)X 760826 095 3.0- 0.7- 821015 095 0.9- 0.6+
530901 024(94. 2+57.9+) X 800221 095 0.4+ 0. 3- 821022 095 0.7- 0.7-
530901 024 0.7- 0.2+ 800316 095 0.8+ 2.7- 860409 688 0.9- 0.0
530906 024 3.0+ 0.7- 820916 095 0.3- 0.9+ 860409 688 0.4- O0.6-
711110 029 0.7- 0.2- 820920 095 2.8+ 0. 8-

* * * * *

ORBI TAL ELEMENTS BY B. G MARSDEN, SM THSONI AN ASTROPHYSI CAL OBSERVATORY
The identifications are by B. G Mrsden unl ess ot herw se st at ed.

1966 PK = 1982 SB4 = 1987 WF3
The key identification 1966 PK = 1982 SB4 is b
10938). The identification 1966 PK = 1987 WF3 is b
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
P

y T. Kobayashi (MPC
y S. Nakano.

M 59.16017 (1950. 0) Q

n 0.19112771 Peri. 298.53971 +0. 98896641 -0. 14375445

a 2.9848406 Node 69. 74433 +0. 14571791 +0. 90050436

e 0.2189830 I ncl . 2.18562 +0. 02667827 +0. 41039805

P 5.16 H 13.0 G 0.25

Resi dual s in seconds of arc

660807 074 0.9- 1.5+ 660812 074 0.2- O0.4- 870823 675 0.0 0. 3+
660807 074 1.6- 0.8+ 660812 074 1.3+ O0.2- 870823 675 1.1+ 0.9+
660808 074 1.1+ 0.2+ 660816 074 (7.8- 2.0-) 870828 675 1.1+ 0. 8-
660808 074 1.7- 0.9- 820917 095 1.7+ 0.8+ 870828 675 0.6+ 0. 6-
660809 074 1.0+ 0.1+ 820920 095 1.0+ 0.8+ 870921 688 0.0 0.1-
660810 074 0.6+ 0.2+ 820926 095 2.3- 1.5- 870921 688 0.8- 0. 8-



M P. C. 13 584 1988 SEPT. 25
870926 801 2.8- 1.4- 871001 809 0.2- O0.3- 871002 809 0.6+ 0.1-
870927 809 0.5+ O0.1- 871001 809 0.3+ O0.1- 871024 801 0.9- 1.7+
870927 809 0.4+ O0.1- 871001 809 0.1- 0.0 871117 010 2.2- 1.1+
870927 809 0.3+ 0.1- 871001 809 0.3+ O0.1- 871117 010 0.8+ 0.9+
871001 809 0.1- O0.2- 871002 809 0.6+ 0.1+ 871120 010 1.9- O0.5-
871001 809 0.7+ O0.2- 871002 809 0.7+ 0.0 871120 010 0.7+ 0.3+
1975 RP = 1964 VU = 1969 OD1 = 1981 RC4 = 1987 SH1
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 93. 39454 (1950. 0) P Q

n 0. 16875751 Peri. 117.78891 +0. 66986068 +0. 74247686

a 3.2431087 Node 194. 26945 - 0. 68655624 +0. 61742152

e 0.1433019 I ncl . 0. 89351 -0.28271398 +0. 25984374

P 5.84 H 12.0 G 0.25

Residual s in seconds of arc (or two decimals in units of degrees)

641106 760(0.08+ 0.06-)X 870918 809 0.7+ 0.2+ 870928 809 0.2+ 0.4+
690717 095 0.0 0.1+ 870919 809 0.2+ 0.5+ 870928 809 0.1- 0.4+
750903 095 0.8+ 0. 6- 870919 809 0.2+ 0.3+ 870929 688 1.0+ 1.3-
750906 095 1.8- O0.4- 870919 809 0.2+ 0.2+ 870929 688 1.1+ O0.9-
750909 808 1.3+ 1.2- 870921 688 0.9+ 0.3+ 871001 809 1.0- O.1-
750909 808 0.2- 1.7+ 870921 688 1.4- 0.3+ 871001 809 1.0- O0.4-
810905 095 0.0 0.7+ 870924 809 0.7+ O0.1- 871001 809 0.8- 0. 3-
870916 809 0.5- 0.7- 870924 809 0.8+ 0.1- 871002 809 1.6- 0.0

870916 809 0.5- O0.7- 870924 809 0.9+ O0.1- 871002 809 1.4- O0.2-
870916 809 0.5- O0.7- 870927 809 0.7+ 1.0+ 871002 809 1.5- O0.5-
870918 809 0.7+ 0.3+ 870927 809 0.8+ 0.7+

870918 809 0.6+ 0.3+ 870927 809 0.7+ 0.7+

1976 SJ = 1987 RJ1 = 1987 WVB

The identification 1976 SJ = 1987 WMB is by T. Kobayashi (MPC 12948).

The doubl e designation 1987 RJ1 = 1987 WMB was found by S. Nakano.

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 72.75777 (1950. 0) P Q

n 0. 26766077 Peri. 207.59404 +0. 94317379 - 0. 33225003

a 2.3845902 Node 171. 80510 +0. 31182283 +0. 87893427

e 0.2158502 I ncl . 2.31421 +0. 11484656 +0. 34217607

P 3.68 H 14.0 G 0.25

Residual s in seconds of arc

760920 049 0.1+ 0.5+ 870916 809 0.3- 0.4- 870927 809 0.0 0. 3-
760920 049 (2.5+ 0.8+)Y 870916 809 0.1- O0.4- 870927 809 0.0 O0.4-
760920 049 0.2- O0.4- 870916 809 0.2- 0.4- 870928 809 0.0 0.3+
760920 049 0.4- 0.5+ 870918 809 0.2+ O0.4- 870928 809 0.3+ 0.2+
760925 095 2.1- 0.7+ 870918 809 0.0 O0.4- 870928 809 0.5+ 0.1+
760928 095 1.6+ O.1- 870918 809 0.2+ O0.1- 871001 809 0.1- 0.2+
760929 049 0.3+ 0. 2- 870919 809 0.4+ 0.3+ 871001 809 0.0 0.0

760929 049 0.5- 0.0 870919 809 0.5+ 0.1+ 871001 809 0.2+ O0.1-
760930 049 0.2+ 1.6+ 870919 809 0.6+ 0.0 871002 809 0.2- 0.2+
760930 049(20.9- 10.4+) 870923 809 0.1+ 0.1+ 871002 809 0.1- 0.1+
870913 809 1.0- O0.1- 870923 809 0.1+ 0.1+ 871002 809 0.0 0.3+
870913 809 1.1- 0.3+ 870923 809 0.2+ 0.1+ 871122 675 0.3+ 0.9-
870913 809 0.5+ O0.5- 870927 809 0.1- O.3- 871123 675 0.1+ 1.1-
1976 SWB = 1987 SWi2

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 38.15339 (1950. 0) P Q

n 0. 17806655 Peri. 218.22569 +0. 85250999 - 0. 52259813

a 3.1290705 Node 173. 25445 +0. 49943380 +0. 80824038

e 0.1749244 I ncl . 5. 30435 +0. 15424848 +0. 27136448

P 5.54 H 12.5 G 0. 25
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Residual s in seconds of arc
760924 095 1.9- O0.1- 870919 809 1.2+ 1.1- 871001 809 0.5- 0.5+
760929 095 0.3+ 0.4+ 870924 809 0.3- 0.0 871002 809 0.8- 0.5+
761025 095 3.0+ O.6- 870924 809 0.0 0.0 871002 809 0.8- 0.2+
761026 095 1.2- O0.1- 870924 809 0.2+ 0.0 871002 809 0.6- 0.3+
870919 809 1.3+ O0.2- 871001 809 0.5- 0.5+
870919 809 1.2+ O0.7- 871001 809 0.6- 0.5+
1982 SA13 = 1975 TOb = 1975 W7 = 1981 NN
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 266. 16167 (1950. 0) P Q
n 0. 12764984 Peri. 202.96836 +0. 98099361 - 0. 19396909
a 3.9065200 Node 168. 21252 +0. 18176953 +0. 90915989
e 0. 0695883 I ncl . 1.47170 +0. 06790709 +0. 36851633
P 7.72 H 11.0 G 0.25
Residual s in seconds of arc
751014 095 0.6- 1.5- 820916 095 0.4+ 0.1+ 821015 095 0.8- 0.9+
751106 095 0.7+ 0.9+ 820918 095 1.2+ O0.9- 821022 095 0.4- 1.5+
810702 805 0.6+ 0.2+ 820920 095 0.1+ O0.4-
810702 805 0.6- O0.4- 820926 095 0.6- O0.6-
1987 RT = 1935 SQ = 1970 RG = 1975 NL
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 59. 23564 (1950. 0) P Q
n 0.17162174 Peri. 319.04514 +0. 95898613 +0. 28342085
a 3.2069244 Node 24. 49137 - 0. 25729084 +0. 87669467
e 0. 1954857 I ncl . 0. 59004 -0.11894127 +0. 38868892
P 5.74 H 12.5 G 0.25
Residual s in seconds of arc (or two decimals in units of degrees)
350921 078(0.04- 0.02-)X 870917 809 0.3- O0.2- 870923 809 0.1- 0.7+
350928 754(0.03- 0.02-) 870917 809 0.1- O0.2- 870923 809 0.1- 0.7+
350928 754(0.03- 0.02-) 870917 809 0.0 0. 3- 870924 809 0.0 0. 5+
351001 754(0.03- 0.02-) 870917 809 0.1+ 0. 2- 870924 809 0.1+ 0.2+
700909 095 0.7+ 1.7- 870917 809 0.0 0. 3- 870924 809 0.1- 0.3+
750711 095 0.4- O0.6- 870917 809 0.1+ O0.2- 870926 809 0.0 0. 5+
750713 095 0.5+ 0.2+ 870918 809 0.6+ 0. 3- 870926 809 0.0 0. 4+
870912 809 0.9- 0.0 870918 809 0.7+ 0. 2- 870926 809 0.1- O0.4-
870912 809 0.5- 0.3+ 870918 809 0.8+ 0. 2- 870927 809 0.5- 0.2+
870912 809 0.5- 0.3+ 870918 809 1.0+ O0.1- 870927 809 0.5- 0.3+
870914 809 0.6+ 0.1+ 870918 809 0.9+ 0. 2- 870927 809 0.5- 0.2+
870914 809 0.6+ 0.2+ 870918 809 1.0+ O.2- 870929 809 0.2- 0.1-
870914 809 0.9+ O0.1- 870919 809 0.4- 0.0 870929 809 0.6+ 0.2+
870916 809 0.5- 1.9- 870919 809 0.2- 0.0 871001 809 0.3- 0.7+
870916 809 0.7+ 1.5- 870919 809 0.2- 0.0 871001 809 0.1- 0.6+
870916 809 0.0 0. 8- 870919 809 0.1- 0.0 871001 809 0.1- 0.5+
870916 809 1.0- O.2- 870919 809 0.0 0.0 871002 809 0.0 0. 4+
870916 809 1.0- 0.0 870919 809 0.2+ 0.0 871002 809 0.1+ 0.3+
870916 809 1.3- 0.6+ 870923 809 0.0 0. 8+ 871002 809 0.2+ 0.4+
1987 SV3 = 1980 TY3
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 109. 41645 (1950. 0) P Q
n 0. 27867160 Peri. 331.82966 +0. 90645545 +0. 42220458
a 2.3213515 Node 3.23710 -0. 35108631 +0. 76532424
e 0. 1614702 I ncl. 9.21706 -0.23468471 +0. 48582105
P 3.54 H 15.0 G 0. 25
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Resi dual s in seconds of arc
801007 675 0.6- 0. 8- 870917 809 0.4+ 0.5- 870926 809 0.2+ O0.5-
801008 675 2.2- 0. 8- 870918 809 0.3+ 0.1+ 870926 809 0.3+ O0.5-
801009 675 0.8- 0.6+ 870918 809 0.5+ 0.0 870927 809 0.1- 0.1+
801010 675 3.2+ 3.0+ 870918 809 0.7+ O0.1- 870927 809 0.1- 0.2+
801010 095 0.5+ 2.1- 870924 809 1.9- 0.0 870927 809 0.2- 0.3+
870916 809 0.1- 0.4+ 870924 809 0.4- 0.0 870928 809 0.0 0.0
870916 809 0.1+ 0.1+ 870924 809 0.1- O0.2- 870928 809 0.0 0. 4-
870916 809 0.1+ O0.1- 870926 688 0.6- 1.5+ 870928 809 0.1- O0.7-
870917 809 0.1+ O0.1- 870926 688 0.1+ 1.2+
870917 809 0.4+ 0. 3- 870926 809 0.2+ O0.6-
1987 SV12 = 1976 SM3 = 1982 VG11
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 58. 81470 (1950. 0) P Q
n 0.17730351 Peri. 278.58433 +0. 99200089 +0. 11903827
a 3. 1380354 Node 74. 58695 -0.09171497 +0. 90830662
e 0. 2150835 I ncl . 2.49708 -0.08673290 +0. 40100994
P 5.56 H 13.0 G 0.25
Resi dual s in seconds of arc
760924 095 0.0 1.2- 870918 809 0.6- 0.4+ 870927 809 0.3- O0.1-
760929 095 2.4+ 4. 3- 870923 809 0.8+ 0.0 870927 809 0.5- 0.0
821112 095 0.4- 1.6+ 870923 809 0.7+ 0.0 871001 809 0.1- 1.3+
870918 809 1.0- 0.5+ 870923 809 0.6+ O0.1- 871001 809 0.3- 1.2+
870918 809 0.9- 0.5+ 870927 809 0.2- 0.0 871001 809 O0.2- 1.2+

* * * * *

ORBI TAL ELEMENTS BY C. M BARDVWELL, SM THSONI AN ASTROPHYSI CAL OBSERVATCORY

The identifications are by C. M Bardwell unless otherw se stated.

(3892)* 1941 HD = 1970 EA2 = 1980 TOlL = 1983 HD1 = 1987 DD1

Di scovered 1941 Apr. 19 by L. OGerma at Turku. The key identification
1941 HD = 1987 DD1 is by E. Bowell and F. N. Bowran, who found it indepen-
dently (MPC 11835).
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 72.50368 (1950. 0) P Q

n 0. 23432919 Peri . 72.52263 -0. 61099457 +0. 78709077

a 2.6056643 Node 159. 10807 -0. 78603879 -0.59049410

e 0. 1400373 I ncl . 13. 73970 -0. 09396098 -0.17833913

P 4. 21 H 12. 9 G 0. 25

Resi dual s in seconds of arc

410419 062 0.1+ 0.8+ 870224 809 1.0+ 1.0- 870227 809 0.4+ 0. 8-
410421 062 0.2+ 1.0+ 870224 809 1.1+ O0.09- 870227 809 0.2+ 0.1+
410428 062 0.8- 0. 3- 870224 809 0.9+ 1.0- 870227 809 0.8+ 0.1+
700304 805 0.0 0. 4- 870224 054 0.4+ O0.5- 870227 809 0.1+ 1.1-
700304 805 1.1+ 1.0+ 870225 809 0.2+ 0.09- 870227 809 0.5+ 0. 2-
700304 805 0.2+ 0.2+ 870225 809 0.1+ O0.7- 870301 809 0.2- 0.2+
801005 809 1.2+ O. 3- 870225 809 0.1- O0.7- 870301 809 0.2+ 0.3+
801005 809 0.7+ 0.0 870226 809 0.5- 0.2+ 870301 809 1.0- 0.2+
830418 688 0.9+ 2.2- 870226 809 0.4- 0.2+ 870301 809 0.7- 0.1+
830418 688 2.0+ 1.4- 870226 809 0.2- 0.1+ 870301 809 0.2- 0.1+
870223 054 1.0- 0. 4- 870227 809 0.5+ 1.0- 870301 809 0.1- O0.1-
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870302 054 0.8- 2.0+ 870304 809 0.7- O0.1-
870303 809 0.8- 0. 2- 870305 809 0.3- 0.8+
870303 688 0.7+ 0. 2- 870305 809 0.4- 0.4+
870303 809 0.9- O0.1- 870305 809 0.7- 0.0
870303 809 0.9- 0. 2- 870308 809 0.4- 0.5+
870303 688 1.1- 0.2+ 870308 809 O0.7- 0.7+
870304 809 0.5- 0.4+ 870308 809 0.6- 1.0+
870304 809 0.0 0.2+ 870311 809 0.9- 1.4+
(3893)* 1980 FGL2 = 1977 SX2 = 1984 KE

Di scovered 1980 Mar. 20 at Perth.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 5.42662 (1950. 0) P
n 0. 26129353 Peri. 107.11963 +0. 53212933
a 2.4231685 Node 196. 51697 -0. 84561837
e 0. 2608420 I ncl . 23. 10506 +0. 04204707
P 3.77 H 13.2 G 0.25
Resi dual s in seconds of arc
770921 095 0.8+ 3.7+ 771017 675 1.1- O0.7-
771007 675 0.3- 1.9- 800320 323 1.4- 1.2+
771011 675 2.2- 0.4+ 800320 323 0.1- 0.7+
771011 675 1.4- 1.5+ 800321 323 0.2+ 1.1-
771012 675 0.9+ 0.9- 800321 323 1.3+ O.8-
771012 675 2.2+ O0.4- 800324 323 1.5+ 0. 3-
771016 675 0.2+ 1.5- 800414 323 1.8- 1. 8-
771016 675 0.9+ O0.4- 840526 675 0.2- 0.7+
771017 675 0.4+ 0.1+ 840528 675 0.5+ 0.7+
(3894)* 1980 PQ2 = 1980 RF3 = 1978 EMA = 1987 DY6

Di scovered 1980 Aug. 14 at Perth.

1980 RF3 is by K. Hurukawa (JAM 1820) and W Landgraf (MPC 9458),

It independently.

870311
870311
870401
870401
880711
880809

+0.
+0.
+0.

840529
880515
880611
880614
880615
880720
880720
880811
880811

1988 SEPT.
809 O0.6-
809 0. 8-
675 2.7+
675 2.3+
801 O. 8-
801 O0.09-
Q

83928052

53338244

10541057

675 0.6+
801 1.7-
801 0.2+
657 1. 3-
801 O0.6-
657 0.6+
657 0. 8+
657 0. 5-
657 2.1+

OCOOORrEF

CrodMOoONOR

The doubl e desi gnation 1980 PQ

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 307. 18393 (1950. 0) P
n 0. 23158000 Peri. 186.74028 +0. 98208580
a 2.6262457 Node 162. 68877 -0. 16030434
e 0.1704649 I ncl . 13. 34273 - 0. 09904546
P 4.26 H 12.1 G 0.25
Resi dual s in seconds of arc
780306 095 0.1- O0.5- 870227 809 0.0 0. 3+
800814 323 0.5- 0.1+ 870227 809 0.1+ 0.3+
800815 323 0.7- 1.5- 870228 809 0.6+ 0.1+
800818 323 1.4+ O0.2- 870228 809 0.7+ 0.0
800904 095 2.6- O0.1- 870228 809 0.7+ 0.1+
800908 323 2.5+ 1.1+ 870302 809 0.7+ O0.6-
870226 809 0.5- 1.4+ 870302 809 0.9+ O0.5-
870226 809 0.5- 1.4+ 870302 809 1.3+ O0.6-
870226 809 0.8- 1.6+ 870304 809 0.5+ O0. 8-
870227 809 0.2+ 0.3+ 870304 809 0.2+ O0.7-
(3895)* 1987 DE = 1969 EB = 1980 GS = 1981 PO

Di scovered 1987 Feb. 23 by C. S. Shoenaker at
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 141. 98187 (1950. 0) P
n 0. 27358377 Peri . 8. 34586 -0. 92546346
a 2.3500431 Node 150. 38097 +0. 31934340
e 0. 1825461 | ncl . 24. 38167 +0. 20380672
P 3.60 H 12. 7 G 0.25

+0.
+0.
+0.

870304
870305
870305
870305
870306
870306
870306
880714
880810

Pal omar .

- 0.
- 0.
+0.

who found
Q
17547626
96957410
17068728
809 0.5+ 0.6-
809 0.4- O0.6-
809 0.3- 0.6-
809 0.1- O0.4-
809 1.3- 0.2-
809 1.2- 0.1-
809 1.2- O0.1-
801 0.0 0.7+
801 0.0 0. 5-
Q
31920406
94705890
03447047

L2+
.2+
. 5-
. 6+
.2+
.2+
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Resi dual s in seconds of arc
690311 095 (0.8- 9.2-) 870223 675 0.5+ 0.9+ 870422
800412 033 0.2+ 0. 2- 870225 220 3.5+ 0.7- 870530
800412 033 0.2+ 0. 4- 870227 675 0.2- 2. 4- 870530
800413 033 1.3- 0.0 870227 675 0.2- 2.2- 880514
800414 033 1.2+ O0.2- 870227 220 0.8- 2.3+ 880515
800414 033 0.1+ O0.1- 870302 220 (0.1- 6.5-) 880612
810806 046 0.4- 0.4+ 870303 220 (0.1+ 5.2-) 880612
810806 046 1.0- O.6- 870304 220 (4.8+ 10.1-) 880718
870223 675 0.2+ 0.1+ 870421 675 2.5- 0.8+ 880720
(3896)* 1987 WB = 1950 TD1 = 1951 YN2 = 1979 FH

Di scovered 1987 Nov. 18 by J. M Baur at Osservatorio
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 278. 00014 (1950. 0) P
n 0. 18923677 Peri. 321.41975 -0.96335432 +0
a 3. 0046856 Node 232.55296 -0.18473946 -0
e 0. 0410765 I ncl . 9. 68516 -0.19447311 -0
P 5. 21 H 11.5 G 0.25
Resi dual s in seconds of arc
501013 024 0.4+ O0.5- 871122 688 1.1- 2.3+ 871217
511228 711 1.9- 1.9- Y 871122 688 2.5+ 2.3+ 871217
511228 711 0.9+ 1.2- Y 871123 046 0.4+ O0.7- 880108
790324 688 0.1- 0.3+ 871123 046 0.4- 0. 1- 880108
821113 095 0.5+ 1.3+ 871126 046 1.8+ 1. 4- 880109
821222 095 0.8- 1.0+ 871126 046 1.0+ 1. 4- 880109
830106 095 3.2+ 1.1- 871126 567 0.2+ 0. 8- 880123
871115 046 2.5- 1. 3- 871126 567 1.1- 1. 8- 880123
871115 046 3.1- O0.09- 871126 567 1.0+ 1.5- 880210
871118 567 3.2+ 0. 4- 871126 046 1.0- 1.1+ 880210
871118 567 2.9+ 2.1- 871127 046 1.6- O.5- 880211
871120 567 2.5+ 0.7+ 871211 567 0.4- 1.0+ 880211
871120 567 1.6+ 0.4+ 871212 567 (3.5+ 1.7+) 880214
871120 567 2.4+ 0.4+ 871212 567 0.7- 0.7+ 880214
871121 567 1.2- 0.1+ 871215 567 1.0- 0.7+
871121 567 3.1- 1.1- 871215 567 0.5- 0.5+
1949 GH = 1982 QR3
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 31.97313 (1950. 0) P
n 0. 15857473 Peri. 102.01935 +0. 41953051 +0.
a 3. 3805000 Node 193. 59676 -0.90675092 +0.
e 0. 1055753 I ncl . 19. 21438 -0.04239009 +0.
P 6. 22 H 11.5 G 0.25
Resi dual s in seconds of arc
490404 760 1.6- O.1- 490420 760 0.6- 0.4+ 820828
490404 760 0.5+ 0.6+ 490425 760 0.8+ 0. 4- 820829
490420 760 1.2+ 1. 4- 490425 760 0.2- 0.9+ 820920
1971 SS1 = 1982 SY
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 351. 85140 (1950. 0) P
n 0.17891744 Peri. 357.24441 +0. 42145220 -0.
a 3.1191419 Node 67. 82821 +0. 83250533 +0.
e 0. 2046685 I ncl . 1.58158 +0. 35960105 +0.
P 5.51 H 12.0 G 0.25
Resi dual s in seconds of arc
710923 095 0.1+ 2.1+ 711021 095 1.4+ 1.6- 820919
711011 095 2.4- 1.1+ 820917 801 2.2- 2.09- 820928

1988 SEPT.
675 1.0-
675 0. 8-
675 1.7-
675 0.5+
675 0.7+
675 0.9+
675 0.2+
675 0. 3-
675 0. 3-
Chaoni s.
Q
. 23261386
. 93640261
. 26275642
567 1.5-
567 0. 4-
567 0.2+
567 0. 8-
567 0.2+
567 1.1-
567 2.5-
567 1. 8-
567 2.2+
567 0.6+
567 O0.7-
567 0.3+
567 0.2+
567 0.3+
Q
90443813
41356771
10465853
095 0.9+
095 0.3+
095 0. 8-
Q
90649035
37557068
19292980
095 2.7+
095 0. 4-

N
(6)]

OrOO0O0OORrO

PRPOOOOOORORFPOO

coo

oo
onN

. 5+
. 0+
1+
L+
. 6+

. 4-

8-

. 5+

.3+
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1971 US1 = 1958 TOL = 1988 Qr

The identification 1971 US1 = 1958
Epoch 1988 Aug. 27.0 ET = JDE 2447400.
M 4.07392 (1950. 0)
n 0. 22894237 Peri. 118.14773
a 2.6463836 Node 220.17890
e 0. 2564784 I ncl . 14. 31409
P 4.31 H 13.5
Resi dual s i n seconds of arc
581010 690 0.1+ O0.5- 711110 029
581011 690( 33. 8+ 18. 4+) 711110 029
711026 029 0.1+ 0.6+ 711119 029
711030 029 0.9- 0.4+ 711119 029
1979 XQ = 1982 PP
Epoch 1988 Aug. 27.0 ET = JDE 2447400.
M 254. 25538 (1950. 0)
n 0. 28997977 Peri. 326.63488
a 2.2606072 Node 35. 46589
e 0. 1297575 I ncl . 3. 62146
P 3.40 H 13.5
Resi dual s in seconds of arc
791114 095 2.1- O0.2- 791211 049
791122 675 0.2+ 0.5+ 791211 049
791124 675 1.1+ 0.1+ 791223 095
791125 675 1.0+ O. 8- 820814 095
1981 QI3 = 1968 FB = 1987 SS12
Epoch 1988 Aug. 27.0 ET = JDE 2447400.
M 169. 97771 (1950. 0)
n 0.17472582 Peri. 242.79792
a 3.1688294 Node 359. 96769
e 0.0718211 I ncl . 5.91875
P 5.64 H 12.0
Residual s in seconds of arc (or two dec
680325 095 0.3+ 0.5- 810902 809
680325 020( 0. 04+ 0. 00+) 810902 809
680325 020(0. 03+ 0.01+) 810902 809
810827 809 0.7- O0.2- 810902 809
810827 809 1.1- O. 3- 810902 809
810827 809 0.5- 0. 4- 810903 809
810828 809 0.4- 1.0+ 810903 809
810828 809 0.1+ 0.7+ 810903 809
810828 809 1.1+ 1.3+ 810903 809
810828 809 0.2- 0.9+ 810903 809
810828 809 0.2- 1.6+ 810903 809
810828 809 0.3- 1.4+ 810905 809
810901 809 0.5+ 0.1+ 810905 809
810901 809 0.5+ 0.5+ 810905 809
810901 809 1.6+ 1.0+ 810905 809
810901 809 0.4+ 0.2+ 810905 809
810901 809 0.5+ 0.1+ 810905 809
810901 809 0.3+ 0.1+ 810906 809
810902 809 0.9+ 1.0+ 810906 809

5

a1

5

G

Coo0o O

ROOO ®©

COOOONNROOO000000000

1988 SEPT. 25

TOL is by S. Nakano.

(J-P)

P Q
+0. 91164356 +0. 37876382
-0.40637283 +0. 88871859
+0. 06137703 +0. 25829680

0. 25
7+ 0.4+ 880817 675 0. 4-
0 0.0 880818 675 0.5+
1+ 0.4+
2- 0.6-

(J-P)

P Q
+0. 99869069 -0. 03568953
+0. 04827313 +0. 89458443
-0. 01692945 +0. 44547161

0.25
6- 0.7- 820816 095 0. 3+
7+ 1.5- 820913 095 1.7-
9+ 0.7+
2+ 2.0-

(J-P)

P Q
-0.45762888 +0. 88914330
-0. 77489086 - 0. 39885691
- 0. 43602747 - 0. 22435989

0. 25

mals in units of degrees)

8+ 0.4+ 810906 809 1.0+
.9+ 0.1+ 810906 809 0.2+
2- 0.2+ 810906 809 0.4+
0 O0.5- 810906 809 0.4+
.9+ 0.0 810907 809 1.1+
1- 0.2- 810907 809 1.4+
.1+ 0.5+ 810907 809 1.9+
.4+ 1.0+ 810907 809 0.4+
.5+ 1.0+ 810907 809 0.4+
.6+ 0.9+ 810907 809 0.2+
.9+ 0.9+ 810918 809 0. 4-
6- 0. 3- 810918 809 0. 5-
2- 0.5- 810918 809 0. 5-
1- 1.2- 870917 809 O0.1-
L2+ 1.2+ 870917 809 O0.1-
4- 1.0+ 870917 809 0. 2-
2- 0.7+ 870919 809 0.1+
3+ 0.6+ 870919 809 0.4+
.2+ 0.6+ 870919 809 0.5+

0.
0.

0.
2.

CO0O00oO0ORRPRPPERNRORO

7+
3-

2-
4+
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1986 X2
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Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 117. 76358 (1950. 0)

n 0.27237382 Peri . 43. 19836

a 2. 3569976 Node 155. 41781

e 0.2247342 I ncl . 23. 92650

P 3.62 H 12.0

Resi dual s in seconds of arc

861202 010 2.2+ 1.4- 870228 892
861202 010 2.1- 0.6+ 870302 887
861202 010 0.6- 0.0 870305 887
870225 887 1.0- 1.5- 870305 887
870225 887 0.5+ 2.3+ 870318 887
870228 892 0.4+ 1. 3- 870318 887
1987 DF

Epoch 1988 Aug. 27.0 ET = JDE 2447400.
M 83. 73675 (1950. 0)

n 0. 27216460 Peri . 88. 15461

a 2. 3582054 Node 159. 55718

e 0. 2240870 I ncl . 23. 02310

P 3.62 H 13.0

From 65 observations 1987 Feb. 23- My

1987 VC = 1976 JY = 1982 SY6
Epoch 1988 Aug.

27.0 ET = JDE 2447400.

G

20, nean residual 0".

5

M 129. 05643 (1950. 0)

n 0. 20944383 Peri . 303. 86459
a 2.8081817 Node 18. 55511
e 0. 1531317 I ncl. 9. 07532
P 4. 71 H 11.5

Resi dual s in seconds of arc

760502 095 0.5+ 0.9+ 871115 399
820916 095 0.9- 1.4- 871115 399
820919 095 1.1+ O.1- 871122 399
820921 095 1.3- 0.8+ 871122 399
871115 399 1.7- O0.6- 871122 399
1988 JB1

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 23.06079 (1950. 0)

n 0.17739691 Peri . 84. 07607
a 3. 1369338 Node 149. 27110
e 0. 4009163 I ncl. 20. 07863
P 5.56 H 14.0

G

From 9 observations 1988 May 12-Aug. 9,

1988 NF
Epoch
M 353.
n 0.

90585

a
e
P 25
F

30359443
2.1925029
0. 3611826
3

1988 Aug. 7.0 ET = JDE 2447380.5

(1950. 0)
Peri . 94. 06055
Node 254. 51876
I ncl . 22. 15262
H 12.5

G

COOCO0oo O

SCRWFEo ®

.9+

P
-0. 92320778
- 0. 35425421
+0. 14896759
0.25
8- . 8+
. 4-
. 5+
. 6-
e
.2+

(@]
+
OROOFRN

P
- 0. 35145968
- 0. 93598610
+0. 02015199
0. 25

(J-P)
P

+0. 78919166

- 0. 49836689

- 0. 35889688
0. 25

2+
6+
1+
6+

-0.56607472

-0. 82422194

+0. 01475165
0.25

mean residual 0".7.

P
+0. 90923929
- 0. 31328594
+0. 27410917
0.25

rom 16 observations 1988 July 12-Sept. 4.

870327
880809
880812
880813
880813

+0.
- 0.
- 0.

+0.
+0.
+0.

871128
871128
871212
871212
871212

+0.
+0.
+0.

1988 SEPT.

Q
. 34528679
. 93480596
. 08315562

801
801
511
511
511

3. 4-

Q
92618367
35075851
13839177

6.

Q
61209245
68603002
39332639

399
399
399
399
399

1. 3-
1. 8-
1. 4-
0.0

Q
. 80547263
. 55682860
. 20286881

Q
20304869
90861525
36495146

0. 8+
0.6+

1.2+
1.4+

1.2+

25

POOOO

OCroor
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1988 NH = 1980 TF1 = 1987 DT1
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
P

M 52.84792 (1950. 0) Q

n 0. 22912963 Peri . 77.85750 -0.59662999 +0. 79661072

a  2.6449415 Node 154. 72728 -0. 79592791 -0. 57189206

e 0.1591620 I ncl . 13. 15743 -0. 10262275 -0. 19583370

P 4.30 H 12.5 G 0.25

Residual s in seconds of arc

801005 809 0.5+ 1.1- 870223 010 0.6+ 1.9- 880713 675 0.1- 0.3+
801005 809 0.5+ 1.1- 870223 010 0.0 0.9- 880807 675 0.5- 1.3-
870223 010 1.7- O0.4- 880711 675 0.2+ 0. 3- 880807 675 0.2- 2.9-
1988 PA

Epoch 1988 Aug. 7.0 ET = JDE 2447380.5

M 5.47683 (1950. 0) P Q

n 0. 31110545 Peri. 136.62697 +0. 48049368 +0. 87587920

a 2.1570703 Node 161. 94805 - 0. 83858795 +0. 47364464

e 0.4074834 I ncl . 8.21689 -0. 25670231 +0. 09217578

P 3.17 H 17.5 G 0.25

From 13 observations 1988 Aug. 9-Sept. 3.

ORBI TAL ELEMENTS BY D. W E. GREEN, SM THSONI AN ASTROPHYSI CAL OBSERVATORY

Comet Machhol z (1988))
T 1988 Sept. 17.56824 ET

q 0.1645584 (1950. 0) P Q
Peri. 349.03519 -0. 92409786 -0. 35362972
Node  167.03064 +0. 38086832 -0. 88333104

e 1.0 Incl.  40.20545 +0. 03134448 +0. 30768863

From 30 observations 1988 Aug. 9-Sept. 4.

Conmet Shoenmaker - Hol t - Rodri quez (1988h)

T 1989 June 12.53839 ET

q 2.4731048 (1950. 0) P Q
15901185 -0. 40285734

Peri. 232.18230 +0.
Node 114. 56604 -0. 24032784 +0. 86970336
e 1.0 I ncl . 97.67078 -0. 95757912 - 0. 28517019

From 29 observati ons 1988 June 11-Sept. 3.

The identifications are by D W E. G een unless otherw se stated.

(3897)* 1942 RT = 1969 V& = 1973 TN = 1982 SA7 = 1988 Az4
Di scovered 1942 Sept. 8 by Y. Vaisala at Turku.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 148. 77924 (1950. 0) P Q

n 0. 22314756 Peri. 147.79731 +0. 91600644 +0. 40073486
a 2.6919973 Node 188. 63933 - 0. 38923316 +0. 87662723
e 0. 1582540 I ncl . 7.09024 -0.09710691 +0. 26633866
P 4.42 H 12.8 G 0.25
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Resi dual s in seconds of arc

420905
420908
420908
420911
420915
691115
731001
820916
820921
820928
880113
880113

(3898)

Di scovered 1981 Sept.

062 0.6+
062 O0.5-
062 (1.6-
062 0.2+
062 (0.2+
095 0. 6-
095 0. 2-
095 1.9+
095 2.1-
095 0.3+
809 0.7+
809 1.0+
* 1981 SF9

COORNNNNOARE

1-
5+
5+)
4+
.9-)
3_
9_
|3+
1+
4+
L2+
L2+

1954 UW = 1976 SEb6
Pert h.

1987 UE is by E. Bowell

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 57.66122 (1950. 0)
n 0.18045437 Peri. 211.54760
a 3.1013999 Node 183. 95380
e 0.1721500 I ncl . 0. 64573
P 5.46 H 12.4 G
Resi dual s in seconds of arc
541022 760 0.3- 1.5+ 810928 323 0. 3+
541022 760 0.8- 0. 2- 810928 323 0. 5-
760924 095 1.3- O0.7- 811002 323(15. 4-
761026 095 2.7+ 0.4+ 821223 095 0. 2-
810926 323 1.2- 1.9- 871020 688 1. 6-
810926 323 1.4+ 1.6+ 871020 688 1. 2-
(3899)* 1982 SN1 =
= 1965 SQ = 1976 SZ =

Di scover ed 1982 Sept 17 by M Mhrova at
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 343. 36735 (1950. 0)
n 0.17349040 Peri. 329.89931
a  3.1838487 Node 81. 64272
e 0.1826720 I ncl. 2.82094
P 5.68 H 11.4 G
Residual s in seconds of arc (or two deci
481010 012 2.5+ 2.0- 760924 095 0.1+
481109 012 0.9- 0.1+ 820917 095 2.0+
491225 760(0. 05+ 0.01-)X 820917 046 2.0-
491228 760(26.4- 46.9+)X 820917 046 O0.7-
510403 839 0.1- 0.6+ 820918 046 0.4+
510403 839 0.4- 1.0- 820918 046 0.7+
510414 839 0.5- O0.6- 820919 095 1.4+
510414 839 (2.9- 0.4-) 820919 046 1.0-
530901 024 0.7- O0.2- 820919 046 (4. 2+
650920 330 (5.1- 0.9-) 820924 095 0.0

1948 TF2 = 1949 YG = 1949 YW= 1951 G.1 = 1953 RX

880113
880113
880113
880113
880114
880114
880114
880114
880114
880114
880116
880116

26 at

809
809
809
809
809
809
809
809
809
809
809
809

(MPC 12707) .

1.4+ 0.3+
1.2+ 0.5-
1.3+ 0. 4-
1.3+ 0. 3-
0.1+ 0.0
0.1+ 0.1+
0.6+ 0.4+
0.5+ 0.4-
0.5+ 0.4-
0.4+ O0.5-
0.6- 0. 2-
0.6- 0.2-
= 1976 UWUJ2

0
0.
0.
0
1
0

P

+0. 81410362

+0. 53509229

+0. 22563586
0. 25

880116
880118
880118
880120
880120
880121
880121
880123
880123
880126
880128

1988

809
809
809
809
809
809
809
809
809
809
809

1987 UE

- 0.
+0.
+0.

871024
871119
871119
871124
871124

(

SEPT.

OPrPPPOO0OO0O0O
o
1

Q
58071911
75065846
31508282

801
688
688
688

0. 5+
0. 5+
0. 3+
0. 8+

688 (3. 2+

1984 CB = 1985 FQ = 1987 OF1

+0. 62133911

+0. 72831404

+0. 28895738
0. 25

mals in units of degrees)

OCrOOOOOrOoO

Kl et .
P

4-

Q
-0.78202735
+0. 55351035
+0. 28646032

820927
840201
840201
850324
850325
870728
870728
870728

095
046
046
046
046
010
010
010

—~
OrONOROO

. 3-
1+
C1-
.2+
.2+
. 6-
. 5+
4-

N
(6)]

ANRPFPOOOOOOO

The key identification 1981 SF9

oRrNOR

COOoOWWoOor

. 2-
. 9-

3-

. 4-
.3+
.5+
1+
.0+
.3+
S 14)

. 0+
. 9-
. 0+

. 4+)

.8+
. 9-
. 2-
. 0-
. 3-)
. 8-
L1+
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(3900)* 1985 RK = 1974 QS1 = 1974 RE2
Di scovered 1985 Sept. 14 by E. Bowell at the Anderson Mesa Station of
the Lowell Qbservatory. The identifications are by L. D. Schnmade

(MPC 10293).

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 260. 93036 (1950. 0) P Q

n 0. 26992689 Peri . 54. 73910 +0. 83964788 -0.54134774

a 2.3712205 Node 337.93477 +0. 45247726 +0. 74199378

e 0. 1376514 I ncl . 6. 72292 +0. 30042597 +0. 39545905

P 3. 65 H 13.6 G 0.25

Resi dual s in seconds of arc

740824 095 1.7+ 1.2- 850815 688 0.1+ 2.3+ 870223 809 0.5+ 0. 4-
740827 095 1.0- 1.5- 850914 688 0.3- 0. 8- 870223 809 0.1+ 0. 2-
740911 095 0.0 1.5+ 850914 688 2.0+ 0. 4- 870223 809 0.2+ 0.0
821224 095 0.3+ 0.5+ 850918 688 1.5- 0. 6- 870303 688 (3.4- 0.9-)
850815 688 0.9- 1.0+ 850918 688 0.5+ 0.09- 870303 688 1.7- O. 8-
1971 UT1 = 1976 Q) = 1982 SZ5

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 22.83475 (1950. 0) P Q

n 0. 17534911 Peri. 184.72544 +0. 99773511 +0. 06699006

a 3.1613157 Node 171. 42633 -0. 06029777 +0. 93079066

e 0.2114430 I ncl . 2.33778 -0.02981320 +0. 35936205

P 5.62 H 13.0 G 0.25

Resi dual s i n seconds of arc

711026 029 0.6- 0. 3- 711119 029 0.4+ O0.6- 820926 095 1.4+ 0.1+
711030 029 0.0 0. 1- 760826 095 0.0 0. 1- 821022 095 2.7- 0.7-
711110 029 1.1+ 0.4+ 820916 095 0.7+ 0.5+

711110 029 0.7- 0.6+ 820920 095 0.4+ 0.1+

1982 QB1 = 1970 SH = 1978 SO2

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 156. 51800 (1950. 0) P Q

n 0. 24373747 Peri . 43. 34230 +0. 99122351 -0.10689054

a 2.5381779 Node 322.58432 +0. 05565355 +0. 87112807

e 0. 2024859 I ncl . 7. 35519 +0. 11991096 +0. 47928102

P 4.04 H 14.0 G 0.25

Resi dual s in seconds of arc

700927 095 0.4- 0.9- 820816 095 0.9+ 1.4+ 820823 095 1.0+ 1.1+
701001 095 0.1+ 2.1+ 820819 046 (3.0- 3.0-) 820826 046 2.4- 0. 6-
780926 095 2.6+ 1.4- 820819 046 2.4- 0. 1- 820826 046 (0.9+ 3.6+)
781002 095 1.8- 0.2+ 820822 046 1.1+ O0.09- 820912 095 2.1+ 0.7+
820814 095 1.8+ 0.8+ 820822 046 1.6- 1.5-

1982 K3 = 1986 XE4

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 235. 47011 (1950. 0) P Q

n 0.27404729 Peri . 22.56142 +0. 98048173 +0. 19512593

a 2.3473972 Node 326. 15832 -0.18634237 +0. 88314452

e 0. 1860396 I ncl . 2.48165 -0. 06270651 +0. 42659306

P 3. 60 H 14.0 G 0.25

Resi dual s in seconds of arc

820823 095 0.6+ O. 8- 861204 010 (8.5- 5.8-) 861207 046 0.2- 0.6+

820917 095 2.1+ 0.9+ 861205 010 (1.1- 6.4-) 861209 046 0.9- 0.1+
820921 095 2.8- O0.5- 861207 046 0.2+ 0.2+ 861209 046 0.8+ 0.9+
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1982 RW= 1972 RR2

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 302. 22581 (1950. 0) P

n 0.29714719 Peri. 353.29639 +0. 76219714
a 2.2241078 Node 326. 35799 -0.59217155
e 0.1871138 I ncl . 2.11427 -0. 26151170
P 3.32 H 14.0 G 0.25

Resi dual s in seconds of arc

720817 095 0.2- 0.0 820814 095 1.0- 1.9+
720904 095 1.4+ 2.4- 820816 095 (2.6+ 4.7+)
820814 095 (0.2- 4.0+) 820816 095 0.7- 0.5+

1982 TH3 = 1950 PQ = 1966 SC = 1971 QV = 1973 A2

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 34.53415 (1950. 0) p
n  0.18792566 Peri.  82.52713 +0. 86375680
a 3.0186507 Node  306.65684 +0. 38084973
e 0.1118784 I ncl . 8. 77098 +0. 32996616
P 5.24 H 11.5 G 0.25

1988 SEPT.

Q
64702224
68413255
33663761

+0.
+0.
+0.

820912
820915
820915

095 0.3+
688 0.0
688 0.2+

1984 BJ

Q
- 0. 48883549
+0. 79225246
+0. 36520666

Residual s in seconds of arc (or two decimals in units of degrees)

500814 760(0.03- 0.01+)X 840126 046 (3.7- 1.6-)
660920 095 0.4+ O0.7- 840126 046 (4.0- 1.5+)
710818 095 1.5+ 3.0- 840127 046 0.1+ 1. 3-
730102 095(13.2+ 0.5-) 840127 046 0.2- 1. 8-
821015 095 1.4- 0.8+ 840129 046 0.6+ 0.3+
821024 095 0.5+ 0.5+ 840129 046 0.2- 0.0
821109 095 0.6- 0.9+ 840131 372 0.9+ 3.1-
821111 095 0.6+ 0. 3- 840131 372 (0.1+ 3.6-)
1982 UJ3 = 1972 TN8 = 1987 BH3

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 228. 01172 (1950. 0) P

n 0. 29354874 Peri. 209.89914 +0. 65604298
a 2.2422469 Node 199. 11552 +0. 70131770
e 0. 0373839 I ncl . 2. 66850 +0. 27885676
P 3.36 H 13.0 G 0.25

Resi dual s in seconds of arc

721013 095 0.3- O0.3- 820926 095 1.4+ 0.7+
820916 095 (2.8- 0.2+) 821019 033 1.5- 0. 8-
820918 095 2.1- 1. 4- 821019 033 1.4- 0. 8-
820920 095 1.6+ 1.7+ 870130 010 O0.3- 0.9+
1982 U = 1986 WR

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 187. 71206 (1950. 0) P

n 0. 26237893 Peri . 23.93973 +0. 87670157
a 2.4164859 Node 4.81385 +0. 43853302
e 0. 1924386 I ncl . 0. 97267 +0. 19769455
P 3.76 H 14.0 G 0.25

Resi dual s i n seconds of arc

820916 095 1.1- 0.6+ 821019 033 0.1+ 0.09-
820918 095 1.2+ 1.3+ 861125 046 (3.5+ 0.6+)
820926 095 0.8- O0.6- 861125 046 0.8- 0.8+
821019 033 0.0 1. 4- 861126 046 0.3- 0.5+

840202
840202
840206
840206
840208
840208

372 0. 2-
372 LT
372
372
372
372

. 3-
.2+
. 6+

ORNRO

Q
75456952
61695956
22357493

- 0.
+0.
+0.

870130
870130

010 1.1-
010 (3. 3-

Q
48103256
79802033
36300308

- 0.
+0.
+0.

861126
861128
861128

046 O0.5-
046 (2.5+
046 1.1+

25

4+
4+

orpk

. 8+
.4+
.4+
. 2-
.2+
e

OOoORRRER

0. 9+
1. 9+4)

1.2+
4. 1+)
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1982 UR3 = 1952 RE = 1953 V@ = 1975 EJ5
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 347. 08591 (1950. 0)
n 0. 19949888 Peri. 245.00312
a 2.9007475 Node 204. 49560
e 0. 0529334 I ncl . 1.29220
P 4.94 H 12.0 G
Resi dual s in seconds of arc
520913 760 1.7- 4.1+ 770823 095 1.
531109 024 0.9+ 0.8+ 770909 095 1.
531208 024 1.3- 1.0+ 820916 095 O.
750315 095 (4.9- 3.3-) 820918 095 (3.
750317 095 0.2+ 0.3+ 820920 095 O.
1982 UF4 = 1968 UY = 1973 YB1 = 1977 RLS
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 41.52125 (1950. 0)
n 0. 20474570 Peri . 60. 85995
a 2.8509771 Node 346. 65104
e 0. 0716552 I ncl . 1. 35723
P 4.81 H 12.0 G
Resi dual s in seconds of arc
681022 095 0.3- 1.5+ 820918 095 2.
681026 095 (2.3- 3.2+) 820920 095 1.
731220 095(15.2+ 2.6+) 820926 095 O.
770908 675 0.9+ 0. 2- 821019 033 2.
770909 675 1.3+ 0.2+ 821019 033 3.
820916 095 0.2+ 0.6+ 821022 095 (5.
1982 UE12 1984 DW
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 137. 30044 (1950. 0)
n 0. 24681138 Peri . 85.31912
a 2.5170594 Node 328. 03384
e 0. 0216476 I ncl . 9. 79695
P 3.99 H 12.5 G
Resi dual s in seconds of arc
821024 095 0.9+ 0. 5- 840229 809 O.
821109 095 1.2+ O.2- 840229 809 O.
821111 095 0.8- 0.1+ 840229 809 O.
840225 809 0.6+ 1.0- 840301 809 1.
840225 809 1.1+ O0.09- 840301 809 1
840225 809 1.2+ 1.1- 840301 809 1
840226 809 1.8- 0.09- 840304 809 O
840226 809 1.4- 1.0- 840304 809 O
840226 809 0.9- 1.2- 840304 809 O
840227 809 0.3+ 0. 3- 840305 809 O
840227 809 0.4+ O0.1- 840305 809 O
840227 809 0.9+ 0. 2- 840305 809 O
1982 VK12 1987 QP7
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 10.16233 (1950. 0)
n 0. 17338302 Peri. 323.28570
a 3.1851694 Node 102. 96482
e 0. 1564239 I ncl . 2. 35595
P 5.68 H 12.0 G

+0. 00884452
+0. 92534164
+0. 37903116

0. 25
8+ 1.5-
6+ O0.09-
7- 0.2+
0+ 2.3-)
3- 1.1-
= 1984 AF =
(J-P)
P

+0. 67539221
+0. 66807424
+0. 31228540

1977 QU3 = 1977
(J-P)
P

0. 25
1+ 0. 2-
3+ 0.2+
9- 0. 3-
5-  2.3-
0- 2.5-
3- 0.6+4)

(J-P)
P

+0. 58918905
+0. 65729622
+0. 46991270

+0. 40224597
+0. 84941790
+0. 34159539

0. 25

0.25
2+ 1.6-
3+ 1.5-
7+ 1.6-
4+ 0. 8-

.4+ 0.7-

.6+ 0.6-

.6+ 0.9-

.4+ 0.8-

.6+ 0.6-

.3+ 1.6-

.6+ 1.5-

.8+ 1.5-

(J-P)
P

- 0.
+0.
-0.

820926
821019
821019

1988 SEPT.

RO2

Q
99991717
01172848
00530051

095 0.9-
033 0.2+
033 0.4+

1987 US1

- 0.
+0.
+0.

840111
840111
871028
871028

- 0.
+0.
+0.

840306
840306
840306
840307
840307
840307
840309
840309
840309
840311
840311
840311

- 0.
+0.
+0.

Q
73743844
61497067
27927695

372 0.
372 0.
372
372 1.

Q
80295772
54115213
24982650

809
809
809
809
809
809
809
809
809
809
809
809

. 0+
.3+
. 5+
. 1-
.0
0
1+
.3+
.2+
.9+
.9+
. 0+

Q
91465480
35651522
19053475

25

0.
0.
0.

NORFRW

COOOCOoOoRrPOOoRE

5+
7-
6-

. 1-
1+
A4+
.3+
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Resi dual s in seconds of arc

821113 095 0.7- 1.4- 830106 095 1.0+ 1.6- 870822 033 1.0- O0.6-
821222 095 0.3+ O0.2- 870822 033 0.5- 0.4- 870823 033 1.0- O0.2-
* * * * *

ORBI TAL ELEMENTS BY T. KOBAYASHI, GUNVA, JAPAN.

Comet Cernis (1983 Xi1I)
Epoch 1983 July 5.0 ET = JDE 2445520.5
T 1983 July 21.21824 ET

q 3.3178967 (1950. 0) P Q

z -0.0005910 Peri. 186.21861 +0. 90725559 +0. 24294134
+/-0. 0000022 Node  208. 88380 +0. 40996823 - 0. 32863074

e 1.0019608 Incl. 134.70396 +0. 09387945 -0. 91267811

From 152 observations 1983 July 21-1988 Mar. 24, mean residual 0".86.

Comet Shoemaker (1985 Xi1)
Epoch 1985 Sept. 12.0 ET = JDE 2446320.5
T 1985 Sept. 4.59218 ET

q 2.6965101 (1950. 0) P Q
z -0.0002661 Peri. 235.46182 -0. 65096478 +0. 34863298

+/-0. 0000011 Node  48.98521 +0. 12297678 +0. 92499751
e 1.0007174 Incl. 116.66114 -0. 74908048 -0.15111137

From 108 observations 1984 May 27-1988 Mar. 24, nean residual 0".86.

Conmet Hartley (1985 XIV)
Epoch 1985 Sept. 12.0 ET = JDE 2446320.5
T 1985 Sept. 28.36546 ET

q 4.0002341 (1950. 0) P Q

z +0.0001052 Peri. 255.27251 +0. 07838042 -0. 34133689
+/ - 0. 0000059 Node  249.50971 +0. 60689650 -0. 72905826

e 0.9995793 Incl.  89.32900 -0. 79090653 -0. 59326485

From 45 observations 1984 Nov. 17-1988 May 18, nean residual 1".38.

Comet Chur yunov- Sol odovni kov (1986 | X)
Epoch 1986 May 10.0 ET = JDE 2446560.5
T 1986 May 6.51256 ET

q 2.6421410 (1950. 0) P Q

z +0.0001288 Peri. 157.75227 +0. 75695890 -0. 01845940
+/ - 0. 0000068 Node  133. 91723 -0. 64670215 -0. 16457513

e 0.9996597 Incl. 114.93411 +0. 09375264 -0. 98619181

From 46 observations 1986 July 15-1988 Mar. 25, nean residual 0".88.

Conmet W1 son (1986l)
Epoch 1987 May 5.0 ET = JDE 2446920.5
T 1987 Apr. 20.78076 ET

q 1. 1996507 (1950. 0) P Q

z -0.0002582 Peri. 238.29627 -0. 47925856 -0.71646776
+/-0. 0000020 Node 110. 95845 -0.50095148 +0. 69756927

e 1. 0003098 Incl. 147.12199 - 0. 72066556 -0. 00842978

From 447 observations 1986 Aug. 5-1988 Apr. 20, nean residual 0".90.
Nongravitational paraneters Al = +1.87, A2 = +0.1410.
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Conet Rudenko (1987u)
Epoch 1987 Cct.

T 1987 Cct.

9.52809 ET

g 0.6026019
z -0.0007035
+/ - 0. 0000065
e 1. 0004239
From 52 observations 1987 Aug. 22-1987 Dec.

Peri odi ¢ Conet

Epoch 1987 Cct.

T 1987 COct. 30.05565 ET
q 1. 7753828

n 0. 14822511 Peri .
a 3. 5360755 Node
e 0. 4979228 I ncl

P 6. 65

F

12.0 ET = JDE 2447080. 5

Peri .
Node
I ncl

(1950. 0)

143. 83955
297. 87387
114. 87165

Kohout ek (1986k)

12.0 ET = JDE 2447080. 5

(1950. 0)

175. 74689
268. 97904
5. 91586

- 0.
+0.
+0.

+0.
+0.
+0.

rom 55 observations 1986 July 30-1988 My

Conmet Bradfield (1987s)

Epoch 1987 Nov.

T 1987 Nov.

7.27405 ET

q 0.8689556
z +0.0060472

+/-0. 0000030
e 0.9947452

From 326 observations 1987 Aug. 12-1988 Mar.
Comet McNaught (1987b1)
Epoch 1987 Dec. 31.0 ET = JDE 2447160.5
T 1987 Dec. 11.94509 ET
0.8412894 (1950. 0) P
z +0.0013467 Peri . 17. 42684 -0.19177318
+/-0. 0000153 Node 260. 64327 -0.97637990
e 0.9988670 I ncl . 97.12542 - 0. 09952553
From 58 observations 1987 Cct. 11-1988 Mar.

The identifications are by T. Kobayashi

1976 YY = 1953 TX1 = 1972 TX1 = 1983 PT =

21.0 ET = JDE 2447120.5

Peri .
Node
I ncl

(1950. 0)

73.91094
267. 38478
34. 08791

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

M 81.31977

n 0. 26125315
a 2.4234182
e 0.1778140
P 3.77
Resi dual s in seconds of arc

531009
531009
721006
721007
761216
761218

760
760
095
095
095
095

0.0
0.0
5. 0+
2.9+
3. 6-
1.4+

(1950. 0)
Peri. 339.60123
Node 33. 76080
I ncl . 3. 14255
H 14.5
2.9- 761220 095
1. 8- 830813 688
1.3+ 830813 688
0.0 870919 071
0.8+ 870919 071
1.0+ 870919 071

CrwoNo ®

+0.
- 0.

+0. 97263794
+0. 22002508
+0. 07459487

P

59684011
33533117
72892722

1988 SEPT. 25

Q
+0. 02430786
+0. 91561862
-0.40131243

19, nean resi dual

P

09152504
91051804
40321218

19, nean resi

P

78226681
50155995
+0. 36945399
15, nmean residua

0". 91.

Q
- 0. 99045624
+0. 12513975
-0. 05776227

dual

1". 30.

Q
+0. 27311625
+0. 80917732
+0. 52023031

0". 90.

Q
-0. 06808268
-0. 08792866
+0. 99379741

24, nean resi dual

P

0.25

9+
2+
0
2.
3-
5-

POOORO

1987 SJ6

7-

.3+

2-
2-
7-

. 0+

- 0.
+0.
+0.

870920
870921
870921
870921
870921
870922

0". 87.

unl ess ot herw se st at ed.

Q
23032000
87108203
43378426
071 1.4-
071 1. 8-
046 1.5+
046 2.4+
071 0.2+
071 0.9+

NWOoOOoOo
NANOR

+ +
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1979 Q1 = 1988 CC1
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 27.90138 (1950. 0)
n 0. 29363472 Peri . 31. 69438
a 2.2418047 Node 147. 83469
e 0.1017763 I ncl . 7.72231
P 3. 36 H 14.0 G
Resi dual s in seconds of arc
790822 809 0.6+ 0.1+ 790826 809 O
790822 809 0.9+ 0.1- 790826 809 O.
790822 809 0.2+ 0.0 790826 809 1
790823 809 0.7- 0.7- 790830 809 O
790823 809 0.1+ O0.6- 790830 809 (O

1980 TS4 = 1987 SHA

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 58. 26686 (1950. 0)

n 0. 28069472 Peri . 25. 28730

a 2.3101839 Node 33. 70678

e 0. 2184587 I ncl . 2.81310

P 3.51 H 15.0 G
Resi dual s in seconds of arc

801007 675 1.0- O. 8- 801010 095 O.
801008 675 0.8- 1.3+ 870920 071 O.
801009 675 1.2+ 1.2- 870921 071 O.
801010 675 1.0+ 0.2+ 870921 071 O.
1981 TJ = 1986 WHO

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 183. 25599 (1950. 0)

n 0.21112181 Peri. 125.38376

a 2.7932769 Node 231. 06305

e 0. 1086501 I ncl . 4.32937

P 4. 67 H 13.0 G
Resi dual s in seconds of arc

810922 046 0.3+ 0.9+ 811006 046 O
810922 046 1.1- 0.9+ 811006 046 2
810925 046 0.1- O. 8- 811007 046 1
810925 046 1.0+ O. 8- 811007 046 2
1988 GS = 1984 EF1

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M  3.24700 (1950. 0)

n 0. 25593254 Peri. 215.22911

a 2. 4568900 Node 20. 72524

e 0. 0855427 I ncl . 8. 39884

P 3.85 H 13.5 G
Resi dual s in seconds of arc

840301 675 0.0 0. 8- 880414 046 2.
840301 675 1.1- 0. 3- 880414 046 4.
840304 675 1.3+ 0.3+ 880415 046 O.
840304 675 0.3- 0.8+ 880415 046 O.

.2+

P

-0.99742963

-0.01684847

+0. 06964382
0.25

1.3+
7- 0.5-

.3-  1.1-
. 8+
. 5+

1.0+
9.1-)

P

+0. 51541222

+0. 77761408

+0. 36009246
0. 25

3- 0.2+
1- 0.2+
2+ 0.5-
4+ 0. 8-

p

+0. 99626815

- 0. 08000495

+0. 03238785
0.25

.5- 2. 4-
. 0+
.3+
L7- 1.3+

1. 3-
2.2+

P

-0.56204259

-0.72134837

- 0. 40467845
0.25

7+ 0. 3-
3- 1.2+
8+ 0.1+
3+ 1.7-

oo
eoleole]

880211
880214
880313
880313

- 0.
+0.
+0.

870922
870929
870929

+0.
+0.
+0.

861130
861130
861201
861201

+0.
- 0.
- 0.

880417
880417

1988 SEPT.

Q
. 00411111
. 95690375
. 29037616

675 0.0
675( 15. 7-
675 0.2+
675 0. 3-

Q
85650946
45410844
24531014

071 0.6+
688 0. 6-
688 0. 6-

Q
06326023
93211305
35659979

381 2.9-
381 2.0+
381 (8.5+
381 1.0+

Q
82549155
45864107
32895604

046 0. 6-
046 1.1+

25

COoRO
»rgi©U

2.4+

5:1+)
0. 3+
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ORBI TAL ELEMENTS BY H O SH, NI ZA, JAPAN.

The identifications are by H GO shi unless otherw se stated.
1953 RG = 1953 RM = 1948 VE = 1959 TT = 1961 AJ

The doubl e designation 1953 RG = 1953 RMis by B. Potter (MPC 1084).
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
P

M 274. 33741 (1950. 0) Q

n 0.17073394 Peri. 250.92454 -0. 37541662 -0.89163718

a 3.2180318 Node 223. 94673 +0. 92648715 -0. 35330343

e 0. 1154862 I ncl . 21. 38684 +0. 02615213 -0.28312509

P 5. 77 H 11. 3 G 0.25

Resi dual s in seconds of arc

481109 012 2.0- 1.5+ 530913 760 0.7+ 2.5- 591007 024 1.3+ 0. 3-
481109 012 3.1+ 3.0+ 530913 760 1.0- 1.1- 610110 690 (3.4- 28.8-)Y
530909 760 0.5+ 0.9+ 530916 760 0.6- 0.0 610110 690 1.5- 3.7- Y
530909 760 0.9- O0.7- 530916 760 0.6+ O0.1-

1972 HX = 1972 KA = 1982 BR8 = 1986 CE = 1986 ER1
The doubl e designation 1972 HX = 1972 KA is by B. G Marsden (MPC 9064).
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
P

M 218. 20839 (1950. 0) Q

n 0. 27414331 Peri . 87.66921 -0.94363578 +0. 30430705

a 2.3468490 Node 110. 02510 -0. 33090291 -0.87615345

e 0. 1509408 I ncl . 7.96479 +0. 00740087 -0.37383465

P 3.60 H 13.5 G 0.25

Resi dual s in seconds of arc

720419 095 0.3- O0.6- 820119 095 0.8+ 0.2+ 860210 675 2.6- 2.4-
720419 095 4.3+ 3.9+ 820120 095 0.9- 0.5+ 860306 688 0.6+ 0.3+
720517 095 3.6- 2.5- 860210 675 0.8+ 1.9+ 860306 688 0.9+ 0. 8-

1978 G = 1978 JK3 = 1978 JN3 = 1982 MC = 1986 PE4 = 1986 QF
The doubl e designation 1986 PE4 = 1986 QF was suggested by A Mkos.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
]

M 239. 14414 (1950. 0) Q

n 0. 26558926 Peri . 50. 49630 +0. 00651754 +0. 99823050

a 2.3969735 Node 219. 99753 -0.94333552 -0.01347284

e 0.1120013 I ncl . 5.27613 -0.33177645 +0. 05791678

P 3.71 H 13. 3 G 0.25

Resi dual s in seconds of arc

780410 809 0.3+ 0.2+ 780509 675 0.5- 0.9- 820624 046 (4.0- 2.2-)

780410 809 0.2- 0.4+ 780510 675 0.9- 0. 3- 860806 046 1.9- 1.0+

780410 809 0.3+ 0.1- 820620 046 1.3- 0. 8- 860806 046 1.9- 1.4+

780506 808 1.6+ 1.5+ 820620 046 0.1+ O. 3- 860826 046 (4.5+ 2.0-)

780506 808 O0.3- 1.2+ 820624 046 1.7+ 1.4- 860826 046 3.2+ 0. 4-
* * * * *

ORBI TAL ELEMENTS BY K. | CH KAWA, OKAZAKI, JAPAN
The identifications are by K 1chi kawa unl ess ot herw se stated.

1972 TC2 = 1972 XE = 1968 TE = 1981 AF4 = 1986 EB5

The doubl e designation 1972 TC2 = 1972 XE and the identifications
1972 TC2 = 1981 AF4 = 1986 EB5 were suggested by B. G Marsden and H G shi
respectively.
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Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 89. 34565 (1950. 0) P
n 0. 25676508 Peri. 265.55164 +0. 92930479
a 2.4515812 Node 73. 85498 -0.27371629
e 0. 1506675 I ncl . 6. 82959 -0.24793549
P 3.84 H 12.5 G 0. 25
Resi dual s in seconds of arc
681015 095 2.7- 1.3+ 721202 095 1.3- 0.2+
681023 095 2.1+ 1.2+ 721206 095 0.2+ O0.7-
721008 095 1.0+ 1.6- 810108 552 1.0+ O.5-
1973 SR6 = 1973 UA3 = 1977 TH = 1979 DM

The doubl e designation 1973 SR6 = 1973 UA3 was

1988 SEPT. 25

Q
+0. 35120483
+0. 86262306
+0. 36405579
810108 552 0.5- 1.0+
860312 413 1.7- 1.2+
860312 413 2.1+ 0.0

suggested by S. Nakano.

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 190. 29412 (1950. 0) P Q
n 0. 23691928 Peri . 27. 70957 +0. 63353815 -0.76837766
a 2.5866439 Node 23. 34010 +0. 66073062 +0. 47630638
e 0. 1792569 I ncl. 13. 23310 +0. 40257229 +0. 42746696
P 4.16 H 14.0 G 0.25
Residual s in seconds of arc
730925 095 1.7+ 3.3+ 731029 095 1.8- 3.1- 771011 805 1.1+ 1.9-
731027 095 1.0- 2.2+ 771009 805 1.4+ 1.6- 790228 801 1.1- 1.8-
1977 EH7 = 1970 EC = 1982 W
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 229. 47872 (1950. 0) P Q
n 0. 29370443 Peri. 103.01790 +0. 09592657 -0.99448931
a 2. 2414545 Node 341. 32010 +0. 85434830 +0. 10406524
e 0. 0833499 I ncl. 7.58895 +0. 51077106 +0. 01270626
P 3.36 H 14.8 G 0.25
Residual s in seconds of arc
700307 095 0.0 0. 2- 770314 381 1.0- 0.5+ 770315 381 1.1- 1.0-
770312 381 0.6+ 0.6+ 770314 381 0.1- 0.3+ 821114 033 0.0 0.0
770312 381 1.5+ 1.0+ 770315 381 0.2+ 1.2-
1978 TP2 = 1978 VF12 = 1971 UT2
The doubl e designation 1978 TP2 = 1978 VF12 is by S. Nakano and H.
QO shi (MPC 11982), who found it independently. The identification
1978 TP2 = 1971 UT2 was al so found by H G shi and L. D. Schmadel .
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 271. 48872 (1950. 0) P Q
n 0. 28002849 Peri. 246.46524 +0. 69378311 -0.71970507
a 2.3138512 Node 159. 53236 +0. 68509186 +0. 64829504
e 0. 1529821 I ncl. 4. 30690 +0. 22206786 +0. 24847164
P 3.52 H 14.5 G 0.25
Resi dual s in seconds of arc
711021 805 1.0- 1.4+ 711021 095 1.0+ O.2- 781007 095 0.2- O0.2-
711021 805 0.0+ 1.1- 781003 095 0.2+ 0.2+ 781102 095 0.0+ 0.0
* * * * *

ORBI TAL ELEMENTS BY S. NAKANO, SM THSONI AN ASTROPHYSI CAL OBSERVATORY

The identifications are by S. Nakano unl ess otherw se stated.

(3901)* 1958 GQ = 1958 GH = 1954 KE = 1976 SC4
Di scovered 1958 Apr.

7 at the Purple Muntain Observatory.



M P. C 13 601

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5

1988 SEPT.

M 27.04107 (1950. 0) P Q
n 0. 23164794 Peri. 231.77337 - 0. 50363541 +0. 86334173
a 2.6257321 Node 8. 16987 -0.70702895 - 0. 39094626
e 0.2774262 I ncl . 12. 80787 -0.49644883 -0. 31906438
P 4.25 H 12.1 G 0.25
Resi dual s in seconds of arc
540524 078 0.0 0.1- 580413 330 2.1+ 0.0 880415 474 0.1+
580407 330 0.3+ O0.2- 580425 330 2.1- 1.0+ 880415 474 0.1+
580408 760 1.0- O0.1- 760924 095 0.3+ 0. 2- 880521 474 0.1-
580408 760 0.3- 1.09- 760929 095 0.8+ 1.3- 880521 474 0.1+
(3902)* 1986 AL = 1934 AB = 1984 W1 = 1984 YGL

Di scovered 1986 Jan. 14 by S. Inoda and T. Urata at Karasuyanma.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 32.06878 (1950. 0) P Q
n 0.17104772 Peri. 340.32795 +0. 07953442 +0. 96564392
a 3.2140887 Node 293. 57586 -0. 87456841 -0. 05149664
e 0.0793570 I ncl . 15. 66006 -0. 47833501 +0. 25471534
P 5.76 H 11.4 G 0.25
Residual s in seconds of arc
340107 024 0.7+ 1.1+ 860114 889 (3.6- 0.1-) 860216 889 0. 6-
841120 010 1.2+ 0.6+ 860114 889 1.6- O0.1- 870224 474 0. 8-
841120 010 0.9- 0.5+ 860208 889 3.0- 1.0- 870224 474 0. 5-
841217 095 1.6- 0.4+ 860208 889 0.4+ 0.8+ 880711 801 O0.4-
860112 688 1.5+ 1.4- 860209 889 0.3+ 0. 1- 880810 801 1.2+
860112 688 2.7+ 1.3- 860209 889 0.9+ 1.7-
(3903)* 1987 SV2 = 1951 MO = 1972 TD11 = 1972 UF = 1977 RMb

Di scover ed 1987 Sept 20 by EE. W Elst at Rozhen.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 138. 58225 (1950. 0) P Q
n 0. 19620763 Peri. 304.91501 +0. 29150613 +0. 95654299
a 2.9330904 Node  342.02918 - 0. 86996959 +0. 26204479
e 0.0818565 I ncl. 1. 30909 -0.39771484 +0. 12789853
P 5.02 H 12.0 G 0.25
Residual s in seconds of arc
510628 839(70.0+ 3.7+) 870917 809 0.5+ 0.3+ 870924 809 0.6+
721013 095 2.1+ 1.0+ 870919 809 0.1+ 0.0 870924 809 0.4+
721028 095 1.9- 1.3- 870919 809 0.3+ 0.0 870926 809 0.5+
770911 095 1.2- 1.1+ 870919 809 0.6+ 0.2+ 870926 809 0.6+
770918 095 2.0- 0.1+ 870920 071 (5.7+ 4.2-) 870926 809 0.8+
770921 095 2.2+ 0.4+ 870920 071 (7.1+ 4.1-) 871001 881 0. 4-
820916 095 1.0- 0.9+ 870921 071 (6.9- 1.1+) 871001 881 1. 3-
820919 095 0.0 0.0 870921 071 (4.7- 1.1+ 871002 881 1. 3-
820921 095 0.1- 0.7+ 870923 809 0.2- 0. 3- 871002 881 1. 2-
820928 095 0.5+ O0.2- 870923 809 0.1+ 0. 3- 871018 881 0.2+
870917 809 0.3+ 0.1+ 870923 809 0.5+ O0.5- 871018 881 1.0-
870917 809 0.4+ 0.2+ 870924 809 0.6+ 0.1+
(3904)* 1988 DQ = 1939 CCl = 1947 CG = 1951 CN1

Di scovered 1988 Feb. 22 by R H MNaught at Siding Spring.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 112. 02840 (1950. 0) P Q
n 0.24121242 Peri. 126.19037 +0. 18444791 -0.96374792
a 2.5558553 Node  311.98153 +0. 79772871 +0. 26138279
e 0.0983250 I ncl . 15. 03165 +0. 57411486 - 0. 05356291
P 4.09 H 11.5 G 0.25

25
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Resi dual s in seconds of arc

390213 062 3.4- 1.6- 840305 413 O
390217 062(97. 0+ 13.9+) 840307 413 O
470214 754(38.3+ 2.6+) 840307 413 O
470214 754(35.2+ 1.7+4) 880219 413 O.
470219 754 (4.6+ 0.2+) 880219 413 1
470219 754 1.0+ O0.1- 880222 413 2.
470220 754 0.4+ O0.7- 880222 413 1
470220 754 1.8+ 0. 2- 880223 413 1.
510207 711 0.8- 1.4+ Y 880223 413 O
510207 711 (0.9+ b5.9-)Y 880225 413 1.
840305 413 0.2- 0.8+ 880225 413 O.
1969 UR = 1982 VA13 = 1984 FQ
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 118. 56500 (1950. 0)
n 0. 23020262 Peri. 220.49646
a 2.6367163 Node 217. 70151
e 0. 1488506 I ncl . 12. 81222
P 4.28 H 12.0 G
Resi dual s in seconds of arc
691016 095 2.0+ 1.7+ 821114 095 O
691111 095 0.6- 1.2- 821221 095 O
691113 095 1.1- 2.0- 840331 688 1
1972 AU = 1970 QE1 = 1987 TB
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 96.27268 (1950. 0)
n 0. 23513661 Peri . 10. 50696
a 2.5997011 Node 341. 64444
e 0. 1734495 I ncl . 12. 54861
P 4.19 H 13.0 G
Resi dual s in seconds of arc
700830 095 1.4- 2.4- 720115 029 O.
700909 095 0.6+ 3.4+ 720116 029 O.
720114 029 0.2+ O0.3- 720117 029 (9.
1975 LQ = 1987 SO11 = 1987 VWH3

The doubl e de5|gnat|on 1987 SO11 =
Epoch 1988 Aug. 27.0 ET = JDE 2447400. 5
M 126. 65092 (1950. 0)
n 0. 25979676 Peri. 144.84020
a 2.4324715 Node 163. 16626
e 0. 1573478 I ncl . 5.42332
P 3.79 H 14.0 G
Resi dual s in seconds of arc
750606 808 0.0 0. 3+ 870919 809 O.
750606 808 0.3- 0.1- 870919 809 O.
750612 808 0.7+ 1.2- 870923 809 O.
750614 808 O0.5- 0.2+ 870923 809 O.
750614 808 0.0 0. 9+ 870923 809 O.
870917 809 1.1- 0.5+ 870924 809 O.
870917 809 1.3- 0.5+ 870924 809 O.
870917 809 1.6+ 0.5+ 870924 809 O.
870919 809 0.0 0.1+ 871001 809 O

. 8+
. 6-
1+

. 8+

.6+ 0.3+
.3+ 0.1-
.9+ 0.5-
7- 0.1+
.5+ 0.3-
0- 0.0
.3+ 0.3-
2- 0.7+
.1+ 0.8+
5- 0.1+
0 0.3+
(J-P)
P

+0. 21441861

+0. 94360431

+0. 25226090
0. 25

1.1+
0.2+
0. 3-

(J-P)
P

+0. 98926056

- 0. 14483863

-0. 01962939
0.25

0. 2-
1.3+
0. 34)

6+
4-
1-

1987 WH3 i s
(J-P)
P

+0. 61649677

-0.74227818

- 0. 26259254
0.25

1+
0
1+
1+
. 5+
1+
1+
2+
8-

0
2+
7-
4-
3-
8-
8-
6-

000000000

1988

880310
880310
880412
880414
880416
880420
880420
880420
880711

413
413
413
413
413
413
413
413
413

. 0-
. 5+

1+
1+
. 0-

PORPRPROORE

. 6+

Q
. 96728140
. 24099669
. 07929243

840331 688 1.1-

Q
12915953
80339358
58127151

+0.
+0.
+0.

871002 054 0.5+

by B. G Marsden.

Q

+0. 78688156

+0. 59244241

+0. 17271191
871001 809 0.6+
871001 809 0.5+
871002 809 1.1+
871002 809 1.0+
871002 809 1.0+
871117 010 O. 2+
871117 010 1.1-

SEPT.

N
(6)]

. 3-
. 3-
6-
.4+
7-

. 5+

000000000

.2+

0. 2-

0. 9-

coooooo0
(@]
1

o
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+



M P. C 13 603 1988 SEPT.
1976 YW = 1977 AF = 1978 EB7 = 1983 CX5

The doubl e designation 1976 YW = 1977 AF is by B. G Marsden
(MPC 9153). The identification 1976 YW2 = 1978 EB7 was suggested by
W Landgraf and L. D. Schnadel .
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 349. 17043 (1950. 0) P Q
n 0. 16918831 Peri . 1.25486 -0.21623369 -0.93044374
a 3.2376012 Node 101. 29178 +0. 89308278 -0.31093280
e 0. 0695968 I ncl . 17.55812 +0. 39452015 +0. 19389491
P 5.83 H 11.0 G 0.25
Resi dual s in seconds of arc
761216 095 0.4- 0. 3- 770120 095 0.6+ 0.0 830202 095 1.2+ 2
770113 095 0.0 0.1+ 780306 095 0.0 0.0 830210 095 1.3- 2.
1978 VK8 = 1987 S@®
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 40. 99296 (1950. 0) P Q
n 0. 20877647 Peri. 319.15051 +0. 71075871 -0.70237548
a 2.8141628 Node 85.51295 +0. 65501842 +0. 64082821
e 0. 1616073 I ncl . 2.21955 +0. 25646231 +0. 30985140
P 4.72 H 14.0 G 0.25
Resi dual s in seconds of arc
781105 675 0.4- 0. 4- 781129 675 0.0 0. 3+ 870920 071 2.7- O
781106 675 0.3+ 0. 2- 781130 675 0.3- 0.1+ 870921 071 1.9- O.
781107 675 0.2- 0.2+ 870919 071 2.9+ 0.6+
781108 675 0.6+ O0.1- 870919 071 1.6+ 0.5+
1979 MP1 = 1987 SK6
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 114. 79343 (1950. 0) P Q
n 0. 25908425 Peri. 164.26997 +0. 86337944 +0. 50450085
a 2.4369291 Node 165. 42485 -0. 46601386 +0. 80296869
e 0.1214938 I ncl . 1.68625 -0. 19340896 +0. 31736442
P 3. 80 H 15.0 G 0.25
Resi dual s in seconds of arc
780315 675 2.6- O0.2- 790624 413 0.8- 0.4- 790727 675 3.7+ O.
780315 675 0.6- 0.9- 790625 413 1.0- 0.2+ 790823 675 1.2- 0.
780316 675 0.5+ 2.6- 790724 675 2.4- O0.2- 870921 046 1.8+ 2.
780316 675 0.4+ 2.2- 790724 413 1.2+ O0.6- 870921 046 0.1+ 2.
790623 413 1.0+ O0.1- 790725 675 0.4- 1.2-
1979 MMB = 1978 ECB = 1987 SX12

The identification 1979 MMB = 1978 E(8 was suggested by C. Atallah
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 108. 53539 (1950. 0) P Q
n 0. 25700435 Peri. 154.58649 +0. 88531951 +0. 46497617
a 2. 4500593 Node 177. 70007 -0.43672841 +0. 83339692
e 0. 1265364 I ncl . 3. 65095 -0. 15961725 +0. 29874192
P 3.83 H 14.5 G 0.25
Resi dual s i n seconds of arc
780315 675 (7.6- 62.3+) 790726 675 0.9- 1.1+ 870919 809 0.4+ O.
780316 675 0.8- 2.2- 790726 675 0.6- 0.6+ 870924 809 0.6- O.
790623 413 1.0+ O0.5- 790727 675 0.9- 0.0 870924 809 0.2- O
790624 413 0.3- 1.0- 790728 413 0.3+ 0. 4- 870924 809 0.1- O
790625 413 1.5+ O0.5- 790823 675 1.7+ 0.2+ 871001 809 0.5+ O.
790629 413 0.7- 0.0 870919 809 0.3+ 0.0 871001 809 0.1+ O
790724 413 0.8- 0.2+ 870919 809 0.3+ 0.0 871001 809 0.1+ O.

25

.4+
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M P. C 13 604 1988 SEPT. 25
1981 DE2 = 1979 YOO = 1988 PM

The identification 1981 DE2 = 1979 YOO is by H QG shi (JAM 1952).
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 193. 47340 (1950. 0) P Q
n 0. 18821295 Peri. 179.63227 -0. 75432503 -0. 64891053
a 3. 0155781 Node 319. 32987 +0. 60190768 -0. 62306314
e 0. 0412865 I ncl . 8. 78594 +0. 26210854 -0.43670064
P 5.24 H 12.5 G 0.25
Resi dual s i n seconds of arc
791225 095 0.0 0.3+ 810308 413 0.9+ 0.3+ 810409 413 1.3+ 0.1-
810209 413 0.7- 0. 8- 810312 413 1.2- 0. 3- 810501 413 1.9+ O0.7-
810212 413 1.0- 0.0 810312 413 0.2- 0. 1- 810503 413 0.6+ 0.2+
810228 413 2.5- O0.5- 810407 413 0.4- 0.9+ 880813 413 2.2+ 0.5+
810228 413 0.4+ 0.1+ 810407 413 2.3+ 0.0 880814 413 1.6+ 0. 3-
810306 413 1.2- 0. 2- 810408 413 0.0 0.1+ 880816 413 0.6- O0.5-
810306 413 0.6+ 0. 8- 810408 413 0.6+ 0.5+ 880819 413 0.3+ 0. 3-
810308 413 1.1- 0.6+ 810409 413 0.5- 0.1+ 880820 413 3.2- 0.1+
1981 GN1 = 1981 GP1 = 1950 QGL = 1982 SE5

The doubl e designation 1981 GN1 = 1981 GP1 is by K Hurukawa
(JAM 1902).
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 276. 90265 (1950. 0) P Q
n 0. 27774537 Peri. 129.43066 +0. 60075305 +0. 79939861
a 2.3265141 Node 177. 45698 -0.77592284 +0. 58534445
e 0. 1285022 I ncl . 9. 85192 -0. 19245653 +0. 13540216
P 3.55 H 13.5 G 0.25
Resi dual s in seconds of arc
500819 711 0.1+ 0.6- Y 810311 413 1.1+ O0.3- 810407 413 0.1+ 0.2+
810209 413 2.5+ 2.7- 810311 413 0.8+ O0.5- 810408 413 2.4- 2.2+
810213 413 (4.1+ 3.9-) 810316 413 0.7+ 1.2- 810408 413 0.2- 0.4+
810302 413 0.3+ 0. 2- 810316 413 0.2+ 0. 3- 810411 413 2.8- 1.9+
810302 413 1.7+ 2.2- 810329 413 O0.7- 0.9+ 810411 413 0.5- 0. 2-
810303 413 0.8+ 0. 8- 810329 413 0.0 0. 3+ 810426 413 1.5- 1.0-
810303 413 2.6+ 2. 3- 810401 801 0.4+ 2.7+ 810502 413 0.8- 0. 1-
810307 413 0.9+ O0.5- 810407 801 3.0- 1.0- 810503 413 1.0- 0. 2-
810307 413 2.0+ 1.5- 810407 413 2.6- 1.6+ 820916 095 0.6+ 3.0-
1981 UJ4 = 1972 YW= 1975 XS5 = 1983 JO = 1984 UU2 = 1984 WK1 = 1987 SL6
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 328. 44445 (1950. 0) P Q
n 0. 31379087 Peri. 125.88536 -0. 83680677 -0.54733245
a 2. 1447502 Node 20. 94064 +0. 48935702 -0. 75875474
e 0. 0637331 I ncl . 2.16103 +0. 24552829 -0. 35315496
P 3.14 H 13.5 G 0.25
Resi dual s in seconds of arc
721230 095 O0.7- 1.0- 811030 381 3.2- 0.5+ 841026 688 2.4+ 0. 2-
730103 095 1.8- 2.0- 811030 381 2.4- 0.0 841120 688 1.1+ 1.2-
751204 095 1.2+ 1.8+ 830506 688 0.0 3.7- 841120 688 1.2+ 0. 3-
811022 095 3.4+ 2. 3- 830506 688 0.6- 2.7- 870921 046 1.8- 1.8-
811024 095 1.3+ 3.4- 841026 688 2.5+ 3.3+ 870921 046 2.5- 1.6-
1982 PC = 1982 QL = 1969 UKL = 1972 NN = 1979 WZ6
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 308. 12241 (1950. 0) P Q
n 0. 29798866 Peri. 149.82405 +0. 62791531 +0. 77789080
a 2.2199188 Node 159. 04095 -0.72710575 +0. 59763350
e 0. 2030937 I ncl . 3. 95364 -0. 27756009 +0. 19421663
P 3.31 H 14.5 G 0.25



M P. C 13 605

Resi dual s in seconds of arc

691016 095 0.0 0. 2- 820813 095 (1.5- 7.4-)
720713 095 0.7- 3.3+ 820814 046 1.6+ 0. 4-
720716 095 (5.3- 5.3+4) 820814 046 (3.3+ 1.6-)
720719 095 0.5+ 2.3- 820815 095 0.1+ 1. 4-
791117 095 0.1- 0.9+ 820818 046 (0.6- 3.1-)
820727 095 (4.4- 0.4-) 820818 046 0.5+ 1. 4-
1982 SU3 = 1977 PF1

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 122. 92023 (1950. 0) P

n 0. 20587040 Peri. 140.39408 +0. 63372976
a 2. 8405840 Node 168. 68026 -0. 75538341
e 0.1723620 I ncl . 13. 39017 -0. 16668081
P 4.79 H 12.5 G 0.25

Resi dual s i n seconds of arc

770814 095 0.5- 0.3+ 820920 095 0.4- O0.5-
770821 095 0.5+ 0. 3- 820924 033 1.2- 2.0+
820916 095 1.6+ 3.2- 820924 033 1.0- 2.5+
1982 SV5 = 1931 TR3 = 1975 PK

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 254. 19174 (1950. 0) P

n 0. 28940696 Peri. 206.78106 +0. 94562522
a 2.2635891 Node 172. 13694 +0. 31436901
e 0. 1954256 I ncl . 6. 18112 +0. 08345700

P 3.41 H 14.0 G 0.25

820819
820819
820819
820819
820821
820821

+0.
+0.
+0.

821015

- 0.
+0.
+0.

1988

675
675
046
046
046
046

SEPT.

oRRPoor

.4+

8-

. 0-

Q
77221783
63043553
07893456

095

1.

1+

Q
32492456
90140889
28615739

Resi dual s in seconds of arc (or two decimals in units of degrees)
820926 095 0.1+
821022 095 0.1+

311012 690(0. 19+ 0.06+) X 750816 805 O0.7- O0.5-
311014 690(0. 16+ 0.06+)X 820916 095 1.2- 0.9-
750814 805 1.2- 1.2- 820918 095 2.5+ 3.5-
750815 805 1.8+ 1.7+ 820920 095 1.5- 2.7+

1982 SC6 = 1964 TE1l = 1964 UL = 1980 BJ1 = 1980 DE2
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
P

M 165. 73227 (1950. 0)

n 0.27196899 Peri . 75. 43333 +0. 05642367
a 2.3593407 Node 11. 41214 +0. 86332036
e 0. 1998797 I ncl. 6. 91869 +0. 50149211
P 3.62 H 13.5 G 0.25

Resi dual s in seconds of arc

641008 330 0.4- 2.5- 800220 095 0.4+ 0. 3-
641030 330 2.2+ 0.2+ 820916 095 2.2- 1.3+
641109 330 2.7- 3.7+ 820920 095 1.9- 1.6-
800123 095 0.4+ 1.8+ 820926 095 3.7+ 0.2+

1982 UE = 1979 YV7 = 1980 BL6
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
P

M 254. 64824 (1950. 0)

n 0. 28918586 Peri. 292.23315 +0. 95574218
a 2.2647428 Node 84. 36270 +0. 28993063
e 0. 2236044 I ncl . 4.30672 +0. 04997119
P 3.41 H 14.0 G 0.25

Resi dual s in seconds of arc

791223 095 0.4- 0.0 821011 688 0.1- O.5-
800122 095 0.5+ 0. 1- 821014 095 0.4- 0.7+
821011 688 0.7+ 0. 2- 821017 688 0.9+ 0. 8-

= 1986

- 0.
+0.
+0.

821022
861201
861202

- 0.
+0.
+0.

821017
821021

XL2

Q
99812237
03678431
04897601

095 0.1+
010 O0.9-

010

1.

0+

Q
28455568
86781767
40733348

688 0. 6-
095 O0.5-

.3+
.3+
. 5+
3-
. 8-

2.0+

1. 0-



M P. C

1982 WM = 1963 SB1
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5
M 179. 64369

n 0. 25936626
a 2.4351624
e 0. 1600453

P 3.80

13 606
= 1986 VE6 =

Peri .
Node
I ncl .
13.0

H

(1950. 0)

286. 15984
102. 06565
4.71145

Resi dual s in seconds of arc

630927 760( 80

821014 095
821015 095
821021 095
821117 491

2. 1-
1. 2-
1.9+
0. 6+

.2+ 44.2-)X 821118

2.8+
1.0+
2. 0-
2. 2-

491
688
688
688
688

861106
861106
861204
861204

1984 ER1 = 1982 VC11 = 1987 SSl11

Epoch 1988 Aug. 27.0 ET = JDE 2447400.
M 338. 37758 (1950. 0)

n 0.17291423 Peri. 297.06493
a 3. 1909237 Node 150. 23386
e 0. 1838257 I ncl . 2.30133
P 5.70 H 13.0

Resi dual s in seconds of arc

821114 095 0.0 0.1+ 840306 809
840302 809 0.6- 0.3+ 840308 809
840302 809 0.5- 0.6+ 840308 809
840302 809 0.3- 0.4+ 840308 809
840304 809 0.2- 0.3+ 840310 809
840304 809 0.0 0. 5+ 840310 809
840304 809 0.3+ 0.7+ 840310 809
840305 809 0.2+ 1.4- 840313 809
840305 809 0.4+ 1.2- 840313 809
840305 809 0.6+ 1.1- 840313 809
840306 809 0.4+ 0.0 870918 809
840306 809 0.2+ 0.1- 870918 809

1986 RF = 1956 LA =

1988 EP1

(J-P)
P

+0. 87791933

+0. 46466259

+0. 11552630
0.25

7+ 1.3+
5- 0.1-
0 0.1-
4+ 1.2+
9- 0. 8-

CROOOo ©

5 (J-P)
P

+0. 04677096
+0. 93007290
+0. 36438562

G 0. 25

0.4+ 0. 4-
0.4- 0. 6-
0.3- 0.5-
0.0 0.7-
0.3- 0.4+
0.0 0.3+
0.1- 0.5+
0.3- 0.1+
0.5- 0.0

0.1+ 0.2-
2.2- 1.1-
1.7- 2.6-

1978 VB13 = 1982 SK6 = 1985 FL2

Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 232. 42901 (1950. 0) P

n 0. 23589873 Peri . 75.91277 -0. 03565376
a 2.5940988 Node 192. 30395 -0.97831330
e 0. 1556946 I ncl . 12. 02419 -0.20403897
P 4.18 H 13.0 G 0.25

Resi dual s in seconds of arc

560610 760 0.9- 0.2+ 850324 688 0.1+ 0.4+
560610 760 0.7+ 2.0- 850324 688 0.1+ O0.2-
781102 095 0.7+ 0.5+ 860908 054 0.5+ 0.3+
820916 095 0.7- 0.7+ 860911 054 0.8- 0. 3-
820927 095 0.9+ 1.6- 860912 054 0.6+ O0.6-
1987 KB = 1951 TR = 1962 WM = 1976 KC1 = 1982 AO
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)

M 84.50900 (1950. 0) P

n 0. 26955006 Peri . 66. 49101 +0. 62249295
a 2.3734347 Node 243. 05877 -0. 76860296
e 0. 2664968 I ncl . 10. 71577 -0.14748563
P 3. 66 H 13.0 G 0.25

- 0.
+0.
+0.

880313
880313
880314

- 0.
+0.
+0.

870918
870919
870919
870919
870923
870923
870923
870924
870924
870924

1988

+0.
- 0.
+0.

860929
860929
860929
880113
880113

+0.
+0.
+0.

1988 SEPT.

Q
47202312
79943203
37162158

054
054
054

2.0+
1. 2-
0. 2-

Q
99870669
03625929
03563996

809
809
809
809
809
809
809
809
809
809

.2+
. 5-
. 6-
. 6-
1+
. 0+
. 0+
1+
1+
. 0+

RPRRPRRPRRPRRPOOOO

AT4

Q
99837770
04393783
03621386

010( 17. 5+
054 0. 5-
010( 18. 3+
033 0. 5-
033 0. 2-

Q
76487052
55755748
32264957

25

0.
0.
0.

COOOO0000oR

O RrOoR

9+
4+
2+

. 0+)

. 6+)
. 9-
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Resi dual s in seconds of arc
511002 094(10.9+ 43.3+) X 870526 870 0.3+ 1.5+ 870602 870 2.1-
621124 760(26.1- 4.1+)X 870526 870 0.5+ 1.9+ 870602 870 1.0-
760526 095 0.2+ 6.0- 870526 870 0.2+ 1.7+ 870603 870 O0.5-
760529 095 O0.5- 1.1- 870526 870 0.4+ 0.9+ 870603 870 0. 8-
820104 675 0.2+ 0.9+ 870526 870 (3.1- 1.6+) 870603 870 0. 6-
870522 675(11.9- 21.4+) 870526 870 0.9- 0. 8- 870603 870 O0.9-
870523 870 1.1- 0.0 870526 870 1.6- O. 8- 870603 870 0. 2-
870523 870 2.7+ 1.1- 870526 870 0.8- 0. 6- 870603 870 0. 6-
870523 870 1.6+ 2.7- 870526 870 0.7- 0.2+ 870603 870 0. 8-
870523 870 1.1+ 0.8+ 870526 870 0.1- 0.8+ 870603 870 1.2+
870523 870 0.2+ 1.1+ 870530 870 1.4- 1.5+ 870603 870 1.5+
870523 870(17.6- 16.2+) 870530 870 0.3- 0.2+ 870603 870 2.4+
870523 675(20.9+ 2.9+) 870530 870 1.7- 0.4+ 870603 870 1.8+
870524 870 0.1+ 1.1+ 870531 870 0.4+ 0.0 870605 870 0.6+
870526 870 1.4- 2.0+ 870531 870 0.5- 2.7- 870605 870 ( 3.9+
870526 870 0.0 0.9+ 870531 870 0.9+ 0.3+ 870605 870 2.0+
1987 RY = 1964 TP1 = 1982 UUs = 1982 VV8

The doubl e designation 1982 UU6 = 1982 W8 was suggested by
L. G Karachki na.
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 73.90123 (1950. 0) P Q
n 0. 16873303 Peri. 251.89947 +0. 70706609 +0. 70712044
a 3. 2434224 Node 63. 09889 -0.64611286 +0. 64956744
e 0. 1550937 I ncl . 0. 39726 -0.28739470 +0. 27936147
P 5.84 H 12.0 G 0.25
Resi dual s in seconds of arc
641009 330 O0.1- 0.2+ 870915 809 1.1+ O.6- 870924 809 1. 3-
821020 095 0.3- 0. 2- 870915 809 1.1+ O0.5- 870924 809 1.4-
821025 095 0.8+ 0.3+ 870918 809 1.3+ O0.7- 870924 809 1.4-
821109 095 0.3- 0.7- 870918 809 1.3+ O0.7- 870926 809 O0.5-
870912 809 1.3- 2.0- 870918 809 1.3+ O0.6- 870926 809 O0.7-
870912 809 0.8- 1.8- 870919 809 0.1+ 0.6+ 870926 809 1.0-
870912 809 0.3+ 1.09- 870919 809 0.2+ 0.0
870915 809 1.2+ O.6- 870919 809 0.3+ 0.0
1987 SN11 = 1982 XGCB
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 1.56340 (1950. 0) P Q
n 0. 17831559 Peri. 272.79246 +0. 20712569 -0.97827716
a 3.1261564 Node 165. 24522 +0. 91032550 +0. 18953076
e 0. 1657430 I ncl . 1.91909 +0. 35833842 +0. 08397549
P 5.53 H 13.5 G 0.25
Resi dual s in seconds of arc
821213 381 3.7+ 0. 2- 870919 809 0.3+ 0.2+ 870924 809 0.0
821214 381 0.5- 0.0 870919 809 0.4+ 0.2+ 870924 809 0.0
821214 381 3.2- 0.2+ 870919 809 0.6+ 0.2+ 870924 809 0.1+
870917 809 0.5- 0.4+ 870923 809 0.1- 0.0 870926 809 0. 3-
870917 809 1.1- O. 3- 870923 809 0.1- 0.1+ 870926 809 O0.1-
870917 809 0.4+ 0.7+ 870923 809 0.0 0.0 870926 809 0. 3+
2636 P-L = 1988 PN
Epoch 1988 Aug. 27.0 ET = JDE 2447400.5 (J-P)
M 63. 81596 (1950. 0) P Q
n 0. 27898976 Peri . 79. 65864 -0.40404508 +0. 91466552
a 2.3195909 Node 166. 49230 -0. 85745600 -0. 37429546
e 0. 1898545 I ncl . 2. 84656 -0.31861697 -0. 15261026
P 3.53 H 15.0 G 0.25

N
(6)]

COOOOO000000000R

NNNRFR,OO

COo0o0oo

.9+
.9+
. 0+
. 0+
1+
.2+
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Resi dual s in seconds of arc
600924 675 0.3- 0.2+ 601017 675 0.3+ 0.5+ 601026 675 O0.5- O0.6-

600926 675 0.7- 0.5+ 601022 675 0.2+ 1.5- 880813 413(12.8- 15.6-)

600927 675 1.0+ 1.8+ 601025 675 0.2- 0.0 880814 413 0.7+ O0.1-

600928 675 0.1- 0. 4- 601025 675 0.1+ O0.5- 880816 413 0.6- 0. 2-
* * * * *

NEW NAMES OF M NOR PLANETS.

(2680) Mateo = 1975 NF

Di scovered 1975 July 1 at the El Leoncito Station of the Felix Aguil ar
bservatory.

Named in nenory of Jose Mateo (1914-1978), a geophysicist who was for
many years in charge of the Gavinetry and Tide Departnent of the La Plata
bservatory. Later, as Director of the Cbservatory, he started the fina
phase of construction of the astronom cal conplex at El Leoncito.

(2893) Peiroos = 1975 @D

Di scovered 1975 Aug. 30 at the El Leoncito Station of the Felix Aguilar
Observatory.

Naned for the Thracian chief who fought courageously to defend Troy.

(3393) Stur = 1984 Wr1

Di scovered 1984 Nov. 28 by M Antal at Piszkesteto.

Naned in nenory of Ludovit Velislav Stur (1815-1856), ideol ogist and
organi zer of the Slovak national-1liberation novenment, codifier of the Slovak
literary | anguage, |inguist, philosopher, historian, witer, poet,
journalist, educationalist and editor. Stur was al so an enthusiastic
pronot er of Czecho- Sl ovak contacts, Slavonic solidarity and human
coexi stence with high respect for denbcracy. An active authority during the
1848-1849 revolution, he led the revival fromthe oppression of a mllennium
that al nost caused the Slovaks to lose their identity.

(3608) Kataev = 1978 SD1

Di scovered 1978 Sept. 27 by L. 1. Chernykh at the Crinmean Astrophysical
bservatory.

Nanmed in nenory of the Soviet witer Valentin Petrovich Kataev
(1897-1986).

(3625) Fracastoro = 1984 Hz1

Di scovered 1984 Apr. 27 by W Ferreri at the European Southern
bservatory.

Named in honor of Mario G rolanmo Fracastoro, fornmer director of the
Catania and the Pino Torinese observatories. H's early research (in
Fl orence) included solar physics, astronom cal technol ogy and the physics of
photonetric binaries. In 1963 he began a systematic study of the star RS
Cvn. Mre recently, he has been involved in astronetric work on binary
systens, serving as president of | AU Conm ssion 26 during 1982-1985 and as a
menber of the Hi pparcos m ssion definition group.

(3659) Bellingshausen = 1969 TE2

Di scovered 1969 Cct. 8 by L. |I. Chernykh at the Crinean Astrophysical
Qbservatory.

Nanmed in nenory the Russian adm ral Faddej Faddeevi ch Bel | i ngshausen
(1778-1852), head of the first Russian Antarctic expedition in 1819-1821.

(3660) Lazarev = 1978 QX2
Di scovered 1978 Aug. 31 by N. S. Chernykh at the Crinmean Astrophysical
bservatory.
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Naned in nenory of the Russian admral M khail Petrovich Lazarev
(1797-1851), a participant in the first Russian Antarctic expedition and
commander of the ship Mrnyj.

(3702) Trubetskaya = 1970 NB

Di scovered 1970 July 3 by L. I. Chernykh at the Crinmean Astrophysical
Observatory.

Naned for Ekaterina |Ivanovna Trubetskaya (1800-1854), a princess who
vqunLarin fol |l omed her husband, the Decenbrist S. P. Trubetskoj, to exile
in Siberia.

(3703) Vol konskaya = 1978 PU3

Di scovered 1978 Aug. 9 by L. I. Chernykh at the Crinmean Astrophysical
observatory.

Naned for Mariya N kol aevna Vol konskaya (1805-1865), another princess
mholvoluntaLin foll owed her husband, the Decenbrist S. G Vol konskij, to
exile in Siberia.

(3719) Karanzin = 1976 YOL

Di scovered 1976 Dec. 16 by L. I. Chernykh at the Crinmean Astrophysical
Observatory.

Naned in nenory of N kolaj M khailovich Karanzin (1766-1826), author of
the cel ebrated twel ve-volune "Hi story of the Russian State".

(3730) Hurban = 1983 XML

Di scovered 1983 Dec. 4 by M Antal at Piszkesteto.

Naned in nenory of Jozef M| oslav Hurban (1817-1888), poet, witer,
journalist, editor, critic, historian and a | eading ideol ogi st of the
Sl ovak national revival. A close colleague (and bi ographer) of Ludovit
Stur, he pronoted the Slovak literary | anguage and organi zed cul tural and
educational activities. During the revolution of 1848-1849 he asserted
Sl ovak national and social clains.

(3747) Belinskij = 1975 VY5

Di scovered 1975 Nov. 5 by L. |I. Chernykh at the Crinean Astrophysical
Qbservatory.

Naned i n honor of Vissarion Gigor’evich Belinskij (1811-1848), Russian
literary critic and publicist, revolutionary denocrat.

(3778) Regge = 1984 HK1

Di scovered 1984 Apr. 26 by W Ferreri at the European Southern
Observatory.

Naned in honor of Tullio Regge, professor of the theory of relativity at
Turin University. His research has included particle scattering at high
energy and the devel opnent of the concept of conplex angul ar nonentum and of
pol es of the scattering matrix in the angular nmonentum Regge is a recipient
of the Anerican Physical Society’s Heineman award and of the Lewis Strauss
Foundation’ s Einstein nedal.

(3831) Pettengill = 1986 TP2

Di scovered 1986 Cct. 7 by E. Bowell at the Anderson Mesa Station of the
Lowel | Observatory.

Naned in honor of Gordon H Pettengill, planetary physicist at the
Massachusetts Institute of Technol ogy and currently director of the MT
Center for Space Research. Pettengill pioneered the devel opnent of
pl anetary radar astronony, beginning in the late 1950s with the first
application of coherent earth-based radar to lunar studies. 1In 1965 he |ed
del ay- Doppl er observations that revealed the 3/2 spin-orbit resonance of
Mercury. Since then his observations have hel ped characterize the physica
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and dynam cal properties of the inner planets, the Galilean satellites,
Saturn’s rings, and several asteroids and conets. Pettengill was principal
i nvestigator for the Pioneer Venus radar nmapper experinment, which during
1978-1981 provided the first global maps of Venus topography, radar
reflectivity and surface slope. He is also Pl for the radar experinents on
the Magellan M ssion to Venus. Nanme suggested and citation witten by S. J.
Ostro, who was a student of Pettengill.

(3832) Shapiro = 1981 QI

Di scovered 1981 Aug. 30 by E. Bowell at the Anderson Mesa Station of
Lowel | Observatory.

Naned in honor of Irwin I. Shapiro, physicist associated with the
Massachusetts Institute of Technol ogy and wth Harvard University during the
past three decades, and since 1983 the director of the Harvard-Sm thsoni an
Center for Astrophysics. Shapiro has been responsible for nmajor advances in
radi o and radar science, and he has made fundanental theoretical and
observational contributions to celestial mechanics, astronetry,
astrophysics, gravitation physics, geophysics and planetary physics. H's
pl anet ary epheneri des, considered anong the best avail able, have been used
for virtually every Areci bo Observatory radar observation of asteroids,
conmets, planets, and the satellites of Mars and Jupiter. The underlying
epheneris software also constitutes a primary tool for analysis of VLB
nmeasur enents, whose diverse applications include high-precision terrestri al
geodesy. During the early 1960s Shapiro played a central role in the radar
determ nation of the astronomi cal unit, and his research since then has |ed
to refined values for planetary orbital elenents, masses, dinensions and
spin vectors. Nane suggested and citation witten by S. J. Ostro, who was a
student of Shapiro.

(3842) Harlansmith = 1985 FCl

Di scovered 1985 Mar. 21 by E. Bowell at the Anderson Mesa Station of
the Lowel| Observatory.

Nanmed in honor of Harlan J. Smth, the Edward Randall, Jr., MD.
Centenni al Professor in Astronony at The University of Texas and Director of
McDonal d Observatory since 1963. Under his |eadership, MDonald has becone
one of the nobst productive observatories in the world. While serving as
Chai rman of the Astronony Departnent from 1963 to 1978, Snmith oversaw its
devel opnent into the | argest and one of the best academ c astronony prograns
in the United States. Nane suggested and citation prepared by R P. Binzel
in celebration of Harlan Smth' s 25th year as observatory director.

(3843) O SCA = 1987 DM

Di scovered 1987 Feb. 28 by Y. OGshim at Gekko Cbservatory.

Named for the Organization for Industrial, Spiritual and Cul tural
Advancenent, founded by Yonosuke Nakano in 1961 as a sister organization of
the International Foundation for Cultural Harnony, to which Gekko
bservatory belongs. O SCA-International is now active in supporting the
efforts of people in developing countries to be free from poverty and
hunger through pronoting educati on.

* * * * *
EPHEVERI DES.
1988 PA a,e,i = 2.16, 0.41, 8 El ements MPC 13591
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%

1988 09 16 21 24.33 -15 32.1 0. 440 1.391 145. 7 24.0 17.4
1988 09 26 21 41.31 -16 55.5
1988 10 06 21 58. 66 -17 24.9 0. 595 1.472 133.1 29.7 18. 4



1988
1988
1988
1988

1987
Dat e
1988
1988
1988
1988
1988
1989
1989

1989
1989
1989
1989
1989
1989
1989
1989

1987
Dat e
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1953
Dat e
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

1982
Dat e
1988
1988
1988
1988
1988

M P. C

10 16
10 26
11 05
11 15

SY

ET
11 15
11 25
12 05
12 15
12 25
01 04
01 14

01 19
01 24
01 29
02 03
02 08
02 13
02 18
02 23

SB6

09 16
09 26
10 06
10 16
10 26

13 611

22 16.21 -17 11.0

22 33.88 -16 23.8  0.796 1

22 51.53 -15 11.9

23 09.15 -13 41.9 1. 037 1
a,e,i =1.44, 0.59, 6

R A (1950) Decl. Del ta

09 33.69 +17 54.4 1.334 1

09 52.66 +16 13.0

10 12.39  +14 16.2 0. 997 1

10 33.53 +11 57.2

10 57.38 +09 02.6 0. 683 1

11 26.49 +05 06.1

12 06.18 -00 44.7 0. 411 1

12 33.35 -04 51.5

13 08.58 -10 05.1 0. 306 1

13 55.29 -16 27.1

14 56.32 -23 17.2 0.248 0O

16 09.67 -28 54.2

17 25.04 -31 43.2 0.264 0

18 30.55 -31 49.3

19 22.00 -30 21.2 0.349 0
a,e, i = 2.36, 0.22, 23

R A (1950) Decl. Del ta

00 42.49 -10 52.4 1. 493 2

00 34.27 -13 21.3

00 25.78 -15 28.4 1.553 2

00 18.08 -17 05.2

00 12.11 -18 08.2 1.717 2

00 08.41 -18 38.7

00 07.22 -18 40.6 1. 958 2

00 08.50 -18 18.8

00 12.06 -17 38.2 2.244 2

00 17.61 -16 42.9

00 24.89 -15 36.4  2.545 2
a,e, i = 3.22, 0.12, 21

R A (1950) Decl. Del ta

01 43.96 +23 23.4  2.385 3

01 39.30 +22 32.8

01 33.20 +21 23.2 2.231 3

01 26.26 +19 57.0

01 19.27 +18 19.2 2.186 3

01 13.01 +16 36.7

01 08.13 +14 56.8  2.259 3

01 05.11 +13 26. 4

01 04.17 +12 10.0  2.431 3.

01 05.37 +11 10.2

01 08.61 +10 27.6  2.668 3
a,e, i = 3.20, 0.12, 2

R A (1950) Decl. Del ta

01 55.81 +08 40.4  2.279 3

01 50.84 +08 05.0

01 44.40 +07 22.9 2.184 3

01 37.07 +06 37.8

01 29.64 +05 54.3  2.199 3

. 564
. 665

r
. 693
. 547
. 382
. 197

. 098
. 996
. 892
. 791

. 466
. 512
. 556
. 598
. 637
. 674

. 211
. 188
. 166
. 144

122

. 100

r
. 139
. 161
. 183

1988 SEPT. 25

121.5 32.8 19.2
110.5 33.8 19.9
El ements MPC 12791

Variation Vv
-2.66  +12.7 20.6
-3.75 +20. 3 19.8
-5.53  +34.9 18. 8
-8. 25 +64. 7 17.6
13. 83 +79.5 17.1
15. 92 +47. 7 17.1
-4.40 -20.5 18.0
+1.53 -23.1 19.0

El ements MPC 13590

Vari ation \
-1.58 -1.8 16. 3
-1.58 -1.6 16.5
-1.45 -0.9 16. 9
-1.25 -0.4 17. 4
-1. 06 -0.2 17.8
-0.90 -0.3 18.1

El ements MPC 13599
El ong. Phase \%

138.8 11.9 16. 4
159.9 6.2 16.0
168. 4 3.6 15. 8
148. 4 9.5 16.1
126. 8 14. 6 16. 4
106. 9 17.7 16. 7

El ements MPC 13583

El ong. Phase \%

142. 7 11.2 16.5
165. 2 4.6 16. 1
170.1 3.1 16.1
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1988 11 05 01 22.86 +05 16.7

1988 11 15 01 17.36 +04 48.9  2.329
1988 11 25 01 13.63 +04 33.2

1988 12 05 01 11.87 +04 30.5  2.552
1988 12 15 01 12.15 +04 40.8

1988 12 25 01 14.39 +05 02.9  2.835
1982 PL a, e i = 3.13, 0.26,
Date ET R A (1950) Decl. Del t a
1988 09 16 03 09.52 +18 37.6  1.780
1988 09 26 03 09.22  +18 46.9

1988 10 06 03 06.06 +18 44.7 1. 641
1988 10 16 03 00.28 +18 31.1

1988 10 26 02 52.57 +18 07.5  1.579
1988 11 05 02 43.90 +17 36.7

1988 11 15 02 35.42 +17 03.0  1.622
1988 11 25 02 28.22  +16 31.9

1988 12 05 02 23.09 +16 07.9 1. 772
1988 12 15 02 20.46 +15 54.3

1988 12 25 02 20.45 +15 52.6  2.008
1989 01 04 02 22.94 +16 02.6

1989 01 14 02 27.72 +16 23.2  2.300
1989 01 24 02 34.51 +16 52.7

1989 02 03 02 43.01 +17 29.2  2.618
(3899) 1982 SNL a, e i = 3.18, 0.18,
Date = ET R A (1950) Dec . Del t a
1988 09 16 03 19.03 +15 20.8  1.957
1988 09 26 03 20.02 +15 22.0

1988 10 06 03 18.36 +15 14.7 1. 760
1988 10 16 03 14.13  +14 59.4

1988 10 26 03 07.72 +14 37.9 1. 639
1988 11 05 02 59.89 +14 12.7

1988 11 15 02 51.63 +13 47.5  1.620
1988 11 25 02 44.05 +13 26.9

1988 12 05 02 38.11 +13 14.6  1.709
1988 12 15 02 34.45 +13 13.2

1988 12 25 02 33.41 +13 24.1 1. 888
1989 01 04 02 35.03 +13 46.9

1989 01 14 02 39.17 +14 20.3  2.124
1989 01 24 02 45.61 +15 02.6

1989 02 03 02 54.07 +15 51.5  2.389
1971 UT1 a, e i = 3.16, 0.21,
Date ET R A (1950) Decl . Del t a
1988 09 16 03 39.59 +17 19.5  1.996
1988 09 26 03 41.43 +17 12.3

1988 10 06 03 40.54 +16 56.0  1.820
1988 10 16 03 36.95 +16 31.2

1988 10 26 03 31.02 +15 59.4  1.713
1988 11 05 03 23.42 +15 23.1

1988 11 15 03 15.08 +14 45.9 1. 705
1988 11 25 03 07.11 +14 12.3

1988 12 05 03 00.44  +13 46.2 1. 808
1988 12 15 02 55.79  +13 30.7

1988 12 25 02 53.55 +13 27.4  2.008
1989 01 04 02 53.81 +13 35.9

1989 01 14 02 56.47 +13 55.4  2.276

N DN DN N N NN DN N D D DN DN N DN DN DN WO DN DN DN DN DN DD DD DD DN WO w w

. 205
. 228
. 249

r
. 473
. 513
. 555
. 601
. 648
. 697
. 748
. 799

r
. 625
. 615
. 607
. 603
. 602
. 605
. 610
. 619

.
. 600
. 629
. 660
. 693
. 728
. 765
. 803

1988 SEPT. 25

147. 2 9.6 16.5
125.7 14. 4 16.9
106. 2 16.9 17.2

El ements MPC 13582

El ong. Phase \%
122.7 20.0 17.0
143. 1 13.8 16. 7
166. 1 5.4 16. 3
169. 4 4.0 16. 3
146. 2 12.0 16.9
125.2 17.3 17. 4
106. 6 20.1 17.8
90.1 20.6 18.1
El ements MPC 13592
EIong. Phase \%
121. 4 19.1 15.8
141.1 13.9 15. 4
163. 4 6.2 15.0
171.9 3.1 14. 8
148. 7 11. 3 15.3
127. 4 17.5 15.7
108. 6 20.9 16.0
92.2 22.1 16. 3
El ements MPC 13593
El ong. Phase \%
116. 1 20.3 17.5
135.5 15. 4 17.1
157.7 8.2 16. 8
176. 3 1.4 16.5
153. 9 9.1 17.0
132.0 15.3 17.5
112.5 18.9 17.9
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1989 01 24 03 01.33 +14 24.0

1989 02 03 03 08. 13 +14 59.6 2.579 . 843 95.2 20. 2 18. 2

2

1987 RY a,e,i =3.24, 0.16, O El ements MPC 13607
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 09 16 04 23.67 +21 29.8 2. 797 3.210 105.1 17.6 17.6
1988 09 26 04 25.99 +21 35.6

1988 10 06 04 26.07 +21 36.4 2.571 3. 239 124.2 14. 8 17. 3
1988 10 16 04 23.81 +21 32.0

1988 10 26 04 19. 32 +21 22.3 2.400 3. 269 145.6 9.9 17.0
1988 11 05 04 12.91 +21 07.3

1988 11 15 04 05.12 +20 47.7 2.322 3.298 169.0 3.3 16. 7
1988 11 25 03 56.72 +20 24.9

1988 12 05 03 48.55 +20 01.2 2. 360 3. 327 166. 8 3.9 16. 8
1988 12 15 03 41.41 +19 39.3

1988 12 25 03 35.93 +19 21.8 2.514 3. 355 143. 4 10.1 17. 2
1989 01 04 03 32.47 +19 10.6

1989 01 14 03 31.20 +19 06.9 2.758 3. 383 121.9 14. 3 17.6
1989 01 24 03 32.11 +19 10.6

1989 02 03 03 35.04 +19 21.3 3. 057 3.410 102.5 16. 4 17.9
1981 Qr3 a,e, i =3.17, 0.07, 6 El enents MPC 13589
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 09 16 04 47.81 +27 54.3 3.094 3.395 98.7 17.0 17.9
1988 09 26 04 51. 37 +28 21.4

1988 10 06 04 52.82 +28 46.0 2.823 3. 396 117.0 15. 2 17.6
1988 10 16 04 51.95 +29 07.2

1988 10 26 04 48.71 +29 24.0 2.598 3. 396 137.4 11. 4 17. 3
1988 11 05 04 43.21 +29 34.6

1988 11 15 04 35. 80 +29 37.4 2. 453 3. 396 159.3 5.9 17.0
1988 11 25 04 27.13 +29 31.4

1988 12 05 04 18.03 +29 16.7 2.418 3.395 170.9 2.6 16. 8
1988 12 15 04 09.41 +28 55.1

1988 12 25 04 02.11 +28 29.4 2.503 3.393 150. 3 8.2 17.1
1989 01 04 03 56.73 +28 03.3

1989 01 14 03 53.63 +27 39.9 2.689 3.390 128.5 13.1 17.5
1989 01 24 03 52.93 +27 21.3

1989 02 03 03 54.55 +27 08.8 2.943 3. 387 108.5 16.0 17.8
1972 HX a,e, i = 2.35 0.15, 8 El ements MPC 13599
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 09 16 04 52.64 +14 35.2 2.270 2.625 99.2 22.2 18. 3
1988 09 26 04 58. 40 +14 27.7

1988 10 06 05 01.81 +14 16.0 2.002 2. 605 116.4 20.1 18.0
1988 10 16 05 02.53 +14 01.3

1988 10 26 05 00. 33 +13 45.3 1.772 2.583 136. 2 15.5 17.5
1988 11 05 04 55.15 +13 29.4

1988 11 15 04 47.23 +13 15.8 1.614 2. 559 158. 3 8.2 17.1
1988 11 25 04 37.27 +13 06.5

1988 12 05 04 26. 33 +13 03.7 1. 557 2.533 169.8 3.9 16. 8
1988 12 15 04 15. 69 +13 09.3

1988 12 25 04 06.62 +13 24.6 1.613 2. 506 148. 6 11.8 17.2
1989 01 04 04 00.02 +13 50.1

1989 01 14 03 56.42 +14 25.2 1.762 2. 476 126.5 18.6 17.5
1989 01 24 03 55.98 +15 08.7

1989 02 03 03 58. 57 +15 58.7 1. 966 2. 446 107. 2 22.6 17.9
1989 02 13 04 03.95 +16 53.3

1989 02 23 04 11.83 +17 50.3 2.193 2.414 90.5 24.2 18.1
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1975 RP a,e, i =3.24, 0.14, 1 El ements MPC 13584
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 09 16 05 25. 32 +22 28.9 3.193 3. 361 90.8 17. 4 18.0
1988 09 26 05 30. 50 +22 29.8

1988 10 06 05 33.75 +22 28.8 2.934 3. 386 108.5 16. 3 17. 8
1988 10 16 05 34.88 +22 26.2

1988 10 26 05 33.77 +22 22.2 2.704 3.411 128.3 13.2 17.5
1988 11 05 05 30.41 +22 16.7

1988 11 15 05 24.96 +22 09.6 2.540 3.435 150.4 8.2 17. 2
1988 11 25 05 17.84  +22 00.7

1988 12 05 05 09.64 +21 50.0 2.476 3. 458 174.1 1.7 16.9
1988 12 15 05 01.14 +21 38.1

1988 12 25 04 53.18 +21 26.2 2.533 3. 480 161.6 5.1 17.1
1989 01 04 04 46. 46 +21 15.8

1989 01 14 04 41.53 +21 08.3 2.704 3. 502 138.5 10. 7 17.5
1989 01 24 04 38.69 +21 04.8

1989 02 03 04 38.02 +21 05.6 2. 959 3.522 117.3 14. 4 17.8
1989 02 13 04 39.48 +21 10.7

1989 02 23 04 42.92 +21 19.4 3.262 3.542 98.3 16.0 18.1
1971 SS1 a,e, i = 3.12, 0.20, 2 El ements MPC 13588
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 05 43. 95 +23 14.9 2.010 2.481 106.1 22.8 16. 4
1988 10 16 05 50.14  +23 22.3

1988 10 26 05 53. 58 +23 29.2 1.788 2.482 123.7 19.5 16. 1
1988 11 05 05 54.02 +23 36.2

1988 11 15 05 51.34  +23 43.2 1.616 2. 487 144. 3 13. 4 15. 7
1988 11 25 05 45.77 +23 49. 6

1988 12 05 05 37.94 +23 54.1 1.524 2.495 167.6 4.9 15. 3
1988 12 15 05 28.87 +23 55.9

1988 12 25 05 19. 88 +23 54.9 1.537 2.508 167.9 4.7 15. 3
1989 01 04 05 12. 22 +23 52.3

1989 01 14 05 06. 87 +23 50.1 1. 657 2.524 144. 6 13.0 15. 8
1989 01 24 05 04. 42 +23 50.0

1989 02 03 05 04.99 +23 52.8 1.859 2. 543 123.8 18. 8 16. 2
1989 02 13 05 08. 51 +23 58.5

1989 02 23 05 14.68 +24 06.3 2.112 2. 566 105.9 21.8 16. 6
1989 03 05 05 23. 17 +24 14.9

1989 03 15 05 33.64 +24 22.9 2. 390 2.591 90. 2 22.6 16.9
1984 ER1 a,e,i = 3.19, 0.18, 2 El ements MPC 13606
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 05 48. 37 +20 39.8 2.189 2.633 105.1 21.5 17.7
1988 10 16 05 54.09 +20 32.3

1988 10 26 05 57.28 +20 23.8 1.946 2.621 122.8 18.6 17. 4
1988 11 05 05 57.71 +20 15.5

1988 11 15 05 55. 27 +20 08.2 1.752 2.612 143. 3 13.1 17.0
1988 11 25 05 50. 15 +20 02.3

1988 12 05 05 42.87 +19 57.8 1.639 2. 607 166.1 5.2 16.5
1988 12 15 05 34.29 +19 55.0

1988 12 25 05 25.59 +19 54.1 1.633 2. 604 168.5 4.3 16.5
1989 01 04 05 17.93 +19 55.8

1989 01 14 05 12. 27 +20 01.1 1.735 2. 605 145. 4 12. 4 16.9
1989 01 24 05 09. 25 +20 10.4

1989 02 03 05 09. 09 +20 23.6 1.922 2. 609 124. 4 18. 2 17. 3
1989 02 13 05 11.78 +20 40.0

1989 02 23 05 17.12 +20 58.5 2.162 2.616 106. 2 21.3 17.7
1989 03 05 05 24. 80 +21 17.4

1989 03 15 05 34.52 +21 35.2 2. 427 2.627 90.2 22.2 18.0
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1987 RT a,e, i =3.21, 0.20, 1 El ements MPC 13585
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 06 06 01.6 +23 56. 3 2. 697 3. 066 102.0 18.6 17.9
1988 10 16 06 05.02 +23 58.5

1988 10 26 06 05.99 +24 00.9 2.475 3.104 120.9 15.9 17.7
1988 11 05 06 04.44 +24 03.6

1988 11 15 06 00. 37 +24 06. 2 2. 302 3. 143 142.2 11.1 17. 4
1988 11 25 05 54.06 +24 07.9

1988 12 05 05 46.04 +24 07.6 2.216 3.181 165.7 4.4 17.1
1988 12 15 05 37.08 +24 04.8

1988 12 25 05 28.14 +23 59.3 2. 245 3.218 169.8 3.1 17.1
1989 01 04 05 20. 12 +23 52.3

1989 01 14 05 13.78 +23 45.0 2.392 3. 255 146. 2 9.7 17.5
1989 01 24 05 09. 60 +23 39.1

1989 02 03 05 07.79 +23 35.4 2.632 3.292 124.5 14. 3 17.9
1989 02 13 05 08. 35 +23 34.6

1989 02 23 05 11.13 +23 36.4 2.931 3.328 105.0 16. 7 18. 2
1989 03 05 05 15.91 +23 40. 2

1989 03 15 05 22. 46 +23 45.2 3. 255 3. 363 87.6 17. 2 18.5
1987 KB a,e, i =2.37, 0.27, 11 El ements MPC 13606
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 06 06 23.8 +21 12.2 2. 269 2. 586 96. 9 22.6 17. 8
1988 10 16 06 28.57 +20 32.8

1988 10 26 06 30. 56 +19 51.8 2. 057 2.636 115.0 20.0 17.5
1988 11 05 06 29.58 +19 10.3

1988 11 15 06 25.53 +18 29.0 1.883 2.684 136.0 14. 8 17. 2
1988 11 25 06 18.60 +17 48.9

1988 12 05 06 09. 30 +17 10.7 1.784 2.728 159.4 7.3 16.9
1988 12 15 05 58. 49 +16 35.6

1988 12 25 05 47. 36 +16 05.2 1.795 2.769 170.6 3.3 16. 8
1989 01 04 05 37.07 +15 41.0

1989 01 14 05 28.63 +15 24.2 1.923 2. 808 148. 2 10. 6 17. 3
1989 01 24 05 22.71 +15 15.3

1989 02 03 05 19.55 +15 13.7 2. 147 2. 843 126. 2 16. 3 17.7
1989 02 13 05 19. 16 +15 18.2

1989 02 23 05 21. 35 +15 27.3 2.430 2.874 106. 6 19.3 18.1
1989 03 05 05 25.82 +15 39.1

1989 03 15 05 32.28 +15 51.8 2.737 2.903 89.4 20.0 18. 4
1977 Q2 a,e,i =2.30, 0.19, 6 El enents MPC 9213
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 06 51. 37 +29 18.2 1.907 2.171 91.2 27. 4 18. 7
1988 10 16 07 02. 37 +29 30.5

1988 10 26 07 10.59 +29 46.2 1.714 2.216 106. 7 25.4 18. 4
1988 11 05 07 15.58 +30 06.8

1988 11 15 07 16.91 +30 33.0 1.540 2. 260 125.2 20.9 18. 1
1988 11 25 07 14.29 +31 03.4

1988 12 05 07 07.72 +31 34.4 1.414 2. 304 146. 9 13.5 17.7
1988 12 15 06 57.67 +32 00.5

1988 12 25 06 45. 33 +32 15.3 1.374 2. 346 168. 6 4.8 17. 4
1989 01 04 06 32.35 +32 15.0

1989 01 14 06 20.53 +31 59.3 1.443 2. 388 159.3 8.4 17.7
1989 01 24 06 11. 36 +31 31.8

1989 02 03 06 05.64 +30 57.8 1.612 2.428 137.1 16.0 18. 2
1989 02 13 06 03.61 +30 21.6

1989 02 23 06 05.09 +29 45.9 1.853 2. 467 117.1 20.9 18. 7
1989 03 05 06 09. 65 +29 11.8

1989 03 15 06 16.83 +28 39.1 2.134 2.504 99.8 23.0 19.1



M P. C

(3622)

Dat e
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989

1987
Dat e
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989

1976
Dat e
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989

I'l'insky

i = 3.39, 0.04,

i = 3.14, 0.22,

i = 3.13, 0.17,

13 616

a, e,
R A (1950) Decl.
06 53.22 +21 56.5
06 59.25 +21 36.1
07 03.38 +21 16.8
07 05.42 +20 59.3
07 05.19 +20 44.5
07 02.65 +20 32.7
06 57.93 +20 23.8
06 51.34 +20 17.4
06 43.48 +20 12.9
06 35.13 +20 09. 4
06 27.14 +20 06.7
06 20.35 +20 04.6
06 15.34 +20 03.3
06 12.50 +20 02.8
06 11.96 +20 03.0
06 13.68 +20 03.6
06 17.50 +20 03.8

a, e,
R A (1950) Decl.
06 56.81 +23 13.0
07 03.35 +23 10. 4
07 07.77 +23 10.8
07 09.85 +23 15.1
07 09.42 +23 24.1
07 06.42 +23 37.4
07 00.99 +23 53.9
06 53.53 +24 11.9
06 44.72 +24 29.1
06 35.46 +24 43.6
06 26.72 +24 54.2
06 19.38 +25 00.9
06 14.06 +25 04.4
06 11.10 +25 05.6
06 10.58 +25 05. 4
06 12.39 +25 04.0
06 16.34 +25 01.6

a, e,
R A (1950) Decl.
07 00.05 +21 00.3
07 05.68  +20 48.2
07 09.38 +20 38.4
07 10.98 +20 32.0
07 10.30 +20 29.7
07 07.33 +20 31.6
07 02.18 +20 37.6
06 55.18 +20 46.7
06 46.94 +20 57.5
06 38.21 +21 08.8
06 29.84 +21 19.6
06 22.63 +21 29.2
06 17.17 +21 37.8
06 13.82 +21 45.5
06 12.72 +21 52.4
06 13.82 +21 58.4
06 16.98  +22 03.2

Delta
3.115

2.836
2.585
. 396
. 306
. 334

2
2
2
2.474
2.699
2.973

Delta
. 836

2

2.601
2.391
2.241
2.189
2. 255
2.434
2. 697
3. 007
Del ta
3. 153
2.895
2.662
. 490
. 417
. 463
. 625
874
. 173

. 273
. 275
277
. 280
. 283
. 286
. 290
. 294
. 298

r
. 997
. 040
. 082
. 125
. 166
. 207
. 248
. 287
. 325

. 281
. 310
. 339
. 366
. 393
. 418
. 442
. 466
. 488

1988 SEPT. 25

El ements MPC 11859

El ong. Phase \%
90.1 17.8 17. 4
107.5 16. 8 17.1
127.1 13.9 16. 8
148.9 8.9 16.5
172.1 2.3 16.1
162. 8 5.1 16. 3
139.9 11.1 16. 7
119.0 15.2 17.0
100. 3 17.3 17.3
El ements MPC 13586
El ong. Phase \
89. 4 19.5 18.5
106. 7 18. 2 18. 3
126. 4 15.0 18.1
148. 6 9.5 17.8
172.6 2.3 17. 4
162. 7 5.2 17.7
139.6 11. 4 18.1
118.6 15.3 18.5
99.9 17.1 18. 8
El ements MPC 13051
El ong. Phase \%
88. 4 17.7 18. 4
106.0 16. 8 18.2
125.8 13.9 17.9
147.9 8.9 17.6
171.7 2.4 17.3
163. 6 4.7 17.5
140. 4 10.5 17.9
119.1 14. 4 18. 2
100.1 16. 3 18.5
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1982 TH3 a,e, i =3.02, 0.11, 9 El ements MPC 13594
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 06 56. 11 +29 35.7 2.599 2.787 90. 2 21.0 16. 7
1988 10 16 07 04. 39 +29 30.1

1988 10 26 07 10. 39 +29 26.3 2.352 2. 805 106. 7 19. 8 16.5
1988 11 05 07 13.83 +29 24.8

1988 11 15 07 14.43 +29 25.9 2.130 2. 824 125.7 16.5 16. 2
1988 11 25 07 12.08 +29 28.5

1988 12 05 07 06.84 +29 30.7 1.964 2.844 147. 3 10. 8 15. 8
1988 12 15 06 59.08 +29 29.7

1988 12 25 06 49. 60 +29 22.6 1.891 2. 864 169.8 3.5 15.5
1989 01 04 06 39.47 +29 07.5

1989 01 14 06 29. 89 +28 44.4 1.932 2. 885 162.5 5.9 15. 6
1989 01 24 06 21.94 +28 14.9

1989 02 03 06 16. 36 +27 42.0 2.083 2. 907 139.8 12. 6 16. 1
1989 02 13 06 13.53 +27 08.0

1989 02 23 06 13.50 +26 34.7 2. 316 2.929 119.2 17.2 16.5
1989 03 05 06 16. 10 +26 03.0

1989 03 15 06 21.05 +25 32.7 2.596 2. 951 100.9 19. 3 16. 8
1981 UN a,e, i =2.23, 0.09, 2 El ements MPC 10624
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 06 47.17 +22 41.4 1.843 2.120 91.5 28.1 17.6
1988 10 16 06 58.67 +22 18.0

1988 10 26 07 07.61 +21 54.6 1.632 2.139 106. 6 26.4 17. 3
1988 11 05 07 13.59 +21 33.5

1988 11 15 07 16.18 +21 16.7 1.439 2. 160 124.6 22.1 16.9
1988 11 25 07 15.07 +21 05.8

1988 12 05 07 10.21 +21 01.0 1.292 2.181 146. 1 14. 6 16.5
1988 12 15 07 01.90 +21 01.5

1988 12 25 06 51.13 +21 05.0 1.226 2. 202 170.8 4.1 16.0
1989 01 04 06 39. 35 +21 09.2

1989 01 14 06 28. 29 +21 12.8 1.264 2.224 163. 2 7.3 16. 2
1989 01 24 06 19. 49 +21 15.4

1989 02 03 06 13.90 +21 17.8 1.402 2. 245 139.6 16.5 16. 8
1989 02 13 06 11.93 +21 20.3

1989 02 23 06 13.52 +21 22.9 1.611 2.266 119.3 22.4 17. 3
1989 03 05 06 18. 30 +21 24.6

1989 03 15 06 25. 86 +21 24.4 1.860 2. 287 102. 2 25.2 17.7
(3726) Johnadans a,e, i =2.87, 0.08, 3 El ements MPC 12692
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 06 57.57 +21 35.5 2.746 2. 906 89.1 20.1 17. 4
1988 10 16 07 04.79 +21 27.6

1988 10 26 07 09.97 +21 22.4 2. 487 2.921 106.0 19.1 17.2
1988 11 05 07 12. 86 +21 21.3

1988 11 15 07 13. 20 +21 25.2 2.251 2. 936 125.3 16.0 16.9
1988 11 25 07 10.91 +21 34.6

1988 12 05 07 06.02 +21 49.0 2.073 2. 950 147. 2 10. 4 16.5
1988 12 15 06 58.84 +22 07.2

1988 12 25 06 50.04 +22 27.0 1.988 2. 964 171.3 2.9 16. 1
1989 01 04 06 40.52 +22 46.1

1989 01 14 06 31.34 +23 03.1 2.019 2.977 163.9 5.2 16. 3
1989 01 24 06 23.50 +23 17.1

1989 02 03 06 17.75 +23 28.2 2.162 2.989 140.5 12.1 16. 7
1989 02 13 06 14.52 +23 36.9

1989 02 23 06 13.96 +23 43.8 2. 389 3.001 119. 4 16. 7 17.1
1989 03 05 06 15.95 +23 49.0

1989 03 15 06 20. 31 +23 52.4 2.664 3.013 100.8 18.9 17. 4
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1983 TW a,e, i = 2.60, 0.22, 4 El ements MPC 12454
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 06 07 05.7 +20 05.8 2.872 2.991 87.0 19.5 18.9
1988 10 16 07 12.08 +19 53.6

1988 10 26 07 16. 36 +19 44.4 2.618 3.021 104.3 18. 6 18. 7
1988 11 05 07 18. 38 +19 39.5

1988 11 15 07 17.92 +19 39.8 2.383 3.048 123.9 15.6 18.5
1988 11 25 07 14.87 +19 46.0

1988 12 05 07 09. 31 +19 57.9 2. 205 3.073 146. 2 10. 3 18. 1
1988 12 15 07 01.54 +20 14.3

1988 12 25 06 52. 20 +20 33.5 2.121 3.095 170. 4 3.0 17.8
1989 01 04 06 42.17 +20 53.4

1989 01 14 06 32. 46 +21 12.6 2. 157 3. 115 164.2 4.9 17.9
1989 01 24 06 24.03 +21 30.0

1989 02 03 06 17.59 +21 45.4 2. 309 3.132 140.5 11. 6 18. 3
1989 02 13 06 13.58 +21 59.1

1989 02 23 06 12.14 +22 11.2 2. 546 3. 147 119.0 16.0 18. 7
1989 03 05 06 13.19 +22 21.7

1989 03 15 06 16.54 +22 30.6 2.831 3. 159 100.0 18.1 19.0
1980 FF12 a,e, i =2.17, 0.09, 3 El enents MPC 9589
Dat e ET R A (1950) Decl. Delta r El ong. Phase \
1988 10 06 06 54. 37 +26 03.1 2.126 2. 352 90. 2 25.1 19.0
1988 10 16 07 04.77 +26 01.0

1988 10 26 07 12.90 +26 01.5 1.871 2. 346 105.9 24.1 18. 7
1988 11 05 07 18. 35 +26 06.1

1988 11 15 07 20.67 +26 16.4 1.635 2. 338 124.2 20.5 18. 3
1988 11 25 07 19.49 +26 32.7

1988 12 05 07 14.61 +26 53.7 1. 447 2.328 145. 6 13. 8 17. 8
1988 12 15 07 06. 20 +27 16.1

1988 12 25 06 55.02 +27 35.3 1.342 2. 316 169.5 4.4 17. 3
1989 01 04 06 42.41 +27 46.6

1989 01 14 06 30.11 +27 47.5 1.345 2. 303 162.8 7.2 17. 4
1989 01 24 06 19.82 +27 38.7

1989 02 03 06 12.72 +27 23.0 1.451 2.289 139.1 16. 4 17.9
1989 02 13 06 09. 39 +27 04.0

1989 02 23 06 09. 88 +26 43.8 1.630 2.273 118.4 22.5 18. 3
1989 03 05 06 13.88 +26 23.4

1989 03 15 06 20.97 +26 02.5 1.847 2. 256 100. 9 25.6 18. 6
1976 UH16 a,e, i = 3.18, 0.16, 13 El ements MPC 12784
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 06 56. 12 +09 56.1 2. 646 2.801 88.3 20.9 17. 3
1988 10 16 07 03. 56 +08 53.3

1988 10 26 07 08.99 +07 49.5 2.412 2. 824 104.1 20.0 17.0
1988 11 05 07 12.21 +06 46.9

1988 11 15 07 13.02 +05 48.3 2. 200 2. 849 121.8 17. 2 16. 8
1988 11 25 07 11.35 +04 56.9

1988 12 05 07 07.32 +04 15.8 2.041 2.875 141.0 12. 5 16.5
1988 12 15 07 01.21 +03 48.4

1988 12 25 06 53. 65 +03 37.0 1.967 2.901 157.9 7.3 16. 2
1989 01 04 06 45.44  +03 42.5

1989 01 14 06 37.51 +04 04.3 1.999 2.929 156. 9 7.6 16. 3
1989 01 24 06 30.74 +04 39.6

1989 02 03 06 25.79 +05 24.9 2.138 2. 958 139.6 12.5 16. 7
1989 02 13 06 23.07 +06 16.1

1989 02 23 06 22.75 +07 09.6 2. 359 2.988 120.7 16. 6 17.0
1989 03 05 06 24.74 +08 02.1

1989 03 15 06 28.90 +08 51.4 2.632 3.017 103.1 18. 7 17. 3



i = 3.13, 0.28,

i = 3.10, 0.19,

M P. C. 13 619
(3848) 1982 FH3 a, e i =
Date = ET R A (1950) Decl.
1988 10 06 07 00.22  +19 05.2
1988 10 16 07 08.50 +18 37.9
1988 10 26 07 14.75 +18 11.6
1988 11 05 07 18.66  +17 47.9
1988 11 15 07 19.92 +17 28.6
1988 11 25 07 18.33  +17 15.1
1988 12 05 07 13.82 +17 08.5
1988 12 15 07 06.61 +17 09.1
1988 12 25 06 57.32 +17 16.1
1989 01 04 06 46.92 +17 28.3
1989 01 14 06 36.62 +17 44.2
1989 01 24 06 27.68 +18 02.1
1989 02 03 06 21.02 +18 21.2
1989 02 13 06 17.22 +18 40.6
1989 02 23 06 16.49 +18 59.5
1989 03 05 06 18.71 +19 17.1
1989 03 15 06 23.65 +19 32.3
(3761) 1936 OH a, e,
Date = ET R A (1950) Decl.
1988 10 06 07 12.61 +07 14.9
1988 10 16 07 16.54 +06 23.2
1988 10 26 07 18.93 +05 31.6
1988 11 05 07 19.64 +04 41.5
1988 11 15 07 18.57 +03 54.9
1988 11 25 07 15.73 +03 13.8
1988 12 05 07 11.19  +02 40.1
1988 12 15 07 05.19 +02 16.2
1988 12 25 06 58.15 +02 03.4
1989 01 04 06 50.57 +02 02.6
1989 01 14 06 43.05 +02 13.6
1989 01 24 06 36.21  +02 35.2
1989 02 03 06 30.53 +03 05.3
1989 02 13 06 26.39 +03 41.6
1989 02 23 06 23.99 +04 21.3
1989 03 05 06 23.39 +05 02.3
1989 03 15 06 24.56 +05 42.4
(3878) 1982 VR4 a, e,
Date =~ ET R A (1950) Decl.
1988 10 06 07 07.02 +20 19.3
1988 10 16 07 14.04 +20 02.1
1988 10 26 07 19.06 +19 47.4
1988 11 05 07 21.88 +19 36.5
1988 11 15 07 22.29  +19 30.4
1988 11 25 07 20.20 +19 30.0
1988 12 05 07 15.70 +19 35.0
1988 12 15 07 09.06 +19 44.9
1988 12 25 07 00.88 +19 58.1
1989 01 04 06 51.97 +20 13.1
1989 01 14 06 43.23  +20 28.3
1989 01 24 06 35.60 +20 42.5
1989 02 03 06 29.75 +20 55.5
1989 02 13 06 26.12 +21 07.0
1989 02 23 06 24.87 +21 16.9
1989 03 05 06 25.96 +21 25.2
1989 03 15 06 29.23 +21 31.5

2.46, 0.09,

Delta

2.
2.
1.

510
238
985

. 784
. 668
. 665
771
. 959
. 191

Delta

3.
3.
3.
3.
3.
3.
3.
3.
3.

908
631
373
173
064
070
191
404
674

Delta

2.
2.

878
636

. 414
. 245
. 169
. 208
. 363
. 608
. 906

N N DN DN DN N N NN N W

16

W W W W W W W W NN N M W W W W W W w ow

. 672
. 665
. 658
. 648
. 638
. 626
. 613
. 599
. 583

r
. 931
. 947
. 960
. 972
. 982
. 990
. 995
. 999
. 000

. 992
. 029
. 066
. 102
. 138
. 173
. 208
. 242
. 275

1988 SEPT. 25

El ements MPC 13298
El ong. Phase \%
88. 2 22.0 18. 4
104. 4 21.2 18.1
123.1 18. 2 17.7
144.5 12.5 17.3
167. 8 4.5 16.9
164.5 5.7 16. 9
141.1 13.7 17.3
120.0 19.3 17.7
101. 7 22.1 18.0

El ements MPC 12793
El ong. Phase Vv
84.0 14. 7 17.9
101. 2 14. 3 17.7
119.9 12.5 17.5
139. 3 9.3 17. 2
156.0 5.8 17.0
156. 3 5.7 17.0
139.9 9.1 17.3
120.6 12.3 17.5
102.0 14.1 17.7

El ements MPC 13471
El ong. Phase \%
86. 7 19.5 18. 2
103.7 18.6 18.0
122.9 15.7 17.8
144. 6 10. 6 17.5
168. 3 3.7 17.2
166. 6 4.1 17.3
143. 3 10.6 17.7
122.0 15.0 18.1
103.0 17.2 18. 4
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1978 VH8 a,e, i =2.85 0.05 1 El ements MPC 12576
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 06 07 06.3 +22 10.5 2.850 2.972 87.1 19.6 18.0
1988 10 16 07 13.79 +21 54.7

1988 10 26 07 19. 27 +21 41.1 2.579 2.978 103.9 18.9 17. 8
1988 11 05 07 22.56 +21 30.8

1988 11 15 07 23.41 +21 25.0 2. 327 2.983 123.0 16. 2 17.5
1988 11 25 07 21.67 +21 24.2

1988 12 05 07 17.35 +21 28.1 2.130 2.988 144. 6 11.0 17.1
1988 12 15 07 10. 67 +21 36.0

1988 12 25 07 02.21 +21 46.0 2.022 2.992 168. 4 3.8 16. 7
1989 01 04 06 52. 80 +21 56.2

1989 01 14 06 43. 44 +22 05.2 2.029 2.995 166. 8 4.3 16. 8
1989 01 24 06 35.19 +22 12.1

1989 02 03 06 28.82 +22 17.0 2.151 2.998 143.1 11. 4 17. 2
1989 02 13 06 24.88 +22 20.2

1989 02 23 06 23.56 +22 22.0 2. 360 3. 000 121.6 16. 3 17.5
1989 03 05 06 24.83 +22 22.5

1989 03 15 06 28.51 +22 21.6 2.620 3.001 102.7 18.9 17. 8
1971 ON a,e, i =219, 0.20, 3 El enents MPC 9472
Dat e ET R A (1950) Decl . Delta r El ong. Phase \
1988 10 06 07 09.7 +22 35.0 2.195 2. 353 86.4 25.1 19.1
1988 10 16 07 19.26 +22 09.6

1988 10 26 07 26. 39 +21 46.1 1.976 2. 393 102. 3 23.9 18.9
1988 11 05 07 30.78 +21 26.3

1988 11 15 07 32.09 +21 11.9 1.769 2.430 120.9 20.4 18.6
1988 11 25 07 30.06 +21 03.8

1988 12 05 07 24.64 +21 01.8 1. 607 2. 465 142.8 14.0 18. 2
1988 12 15 07 16.08 +21 04.9

1988 12 25 07 05. 16 +21 10.8 1.527 2. 497 167.6 4.8 17.8
1989 01 04 06 53.08 +21 16.8

1989 01 14 06 41. 29 +21 21.3 1.559 2.526 166. 2 5.3 17.9
1989 01 24 06 31.20 +21 23.7

1989 02 03 06 23.78 +21 24.5 1.702 2.551 141.9 13.8 18. 4
1989 02 13 06 19.53 +21 24.6

1989 02 23 06 18.55 +21 24.3 1.926 2.574 120.5 19.3 18. 8
1989 03 05 06 20. 60 +21 23.5

1989 03 15 06 25. 38 +21 21.6 2.196 2. 593 102.1 22.0 19. 2
1977 DR1 a,e, i = 2.60, 0.16, 12 El ements MPC 13454
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 06 07 14.63 +33 36.9 2.909 3.021 86.7 19. 3 18. 6
1988 10 16 07 22.45 +33 48.3

1988 10 26 07 28.15 +34 04.1 2.636 3.025 103.4 18.6 18. 3
1988 11 05 07 31.43 +34 24.8

1988 11 15 07 31.95 +34 50.1 2.382 3. 026 122.2 16.1 18. 1
1988 11 25 07 29.48 +35 18.4

1988 12 05 07 23.97 +35 46.7 2.181 3. 026 142.9 11.3 17.7
1988 12 15 07 15.62 +36 10.5

1988 12 25 07 05.08 +36 24.6 2. 069 3.023 162.8 5.5 17. 4
1989 01 04 06 53. 36 +36 24.8

1989 01 14 06 41.75 +36 09.2 2.073 3.018 160.5 6.2 17. 4
1989 01 24 06 31.53 +35 39.1

1989 02 03 06 23.64 +34 58.1 2.189 3.011 139.9 12.2 17.7
1989 02 13 06 18. 64 +34 10.7

1989 02 23 06 16.70 +33 20.8 2.391 3. 002 119.2 16. 7 18.1
1989 03 05 06 17.69 +32 31.0

1989 03 15 06 21.33 +31 42.5 2.643 2.990 100. 6 19.1 18. 3
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1982 DN a,e, i =2.36, 0.16, 2 El ements MPC 10832
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 20.4 +20 05.5 2.098 2.521 103.4 22.6 18.1
1988 11 05 07 25.92 +19 44.9

1988 11 15 07 28.78 +19 28.7 1.826 2. 489 121.4 19. 8 17.7
1988 11 25 07 28.66 +19 18.5

1988 12 05 07 25.37 +19 15.4 1. 600 2. 455 142. 3 14. 2 17.2
1988 12 15 07 18.93 +19 19.4

1988 12 25 07 09. 80 +19 29.5 1.454 2.420 166.1 5.6 16. 6
1989 01 04 06 58.93 +19 43.4

1989 01 14 06 47.67 +19 58.9 1.414 2. 384 167.6 5.1 16.5
1989 01 24 06 37.54 +20 14.1

1989 02 03 06 29.78 +20 28.2 1.482 2.347 143. 3 14.5 16.9
1989 02 13 06 25.23 +20 41.0

1989 02 23 06 24.21 +20 52.3 1. 630 2. 310 121.8 21.3 17. 3
1989 03 05 06 26.63 +21 01.6

1989 03 15 06 32.26 +21 08.2 1.822 2.273 103.7 25.2 17.6
1989 03 25 06 40.68 +21 10.7

1989 04 04 06 51.50 +21 07.9 2.028 2.235 88.3 26.6 17. 8
1973 SW a,e, i =5 26, 0.08, 17 El ements MPC 12958
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 19.04 +03 46.9 4. 608 4.894 100.9 11.5 16.9
1988 11 05 07 20.14 +03 12.0

1988 11 15 07 19. 87 +02 40.8 4. 329 4. 888 119.2 10. 2 16. 7
1988 11 25 07 18.24 +02 14.9

1988 12 05 07 15.34 +01 55.7 4. 105 4.882 138.1 7.8 16.5
1988 12 15 07 11.33 +01 44.9

1988 12 25 07 06. 49 +01 43.2 3.970 4.877 154.7 4.9 16. 3
1989 01 04 07 01.17 +01 51.2

1989 01 14 06 55.79 +02 08.7 3.947 4.872 157.9 4.4 16. 3
1989 01 24 06 50.77 +02 34.6

1989 02 03 06 46.50 +03 07.3 4. 039 4. 867 143.5 6.9 16. 4
1989 02 13 06 43.27 +03 45.0

1989 02 23 06 41. 32 +04 25.6 4. 230 4.863 124.8 9.6 16. 6
1989 03 05 06 40.74 +05 07.2

1989 03 15 06 41.57 +05 48.1 4. 487 4. 859 106. 2 11.3 16. 8
1989 03 25 06 43.77 +06 26.7

1989 04 04 06 47.24  +07 02.2 4.776 4. 856 88.6 11.9 17.0
1982 UR3 a,e, i =2.90, 0.05 1 El ements MPC 13595
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 21.77 +20 44.6 2. 344 2. 747 103.2 20.6 16.9
1988 11 05 07 26.51 +20 28.7

1988 11 15 07 28.74 +20 17.4 2.098 2. 747 121.5 17.9 16. 6
1988 11 25 07 28.25 +20 11.8

1988 12 05 07 24.99 +20 12.4 1. 900 2.748 142. 6 12. 6 16. 2
1988 12 15 07 19.12 +20 18.6

1988 12 25 07 11.16 +20 29.1 1.786 2.750 166.1 4.9 15. 8
1989 01 04 07 01.98 +20 41.8

1989 01 14 06 52. 65 +20 54.7 1.781 2. 753 168.9 4.0 15.8
1989 01 24 06 44.34 +21 06.5

1989 02 03 06 37.97 +21 16.5 1.889 2. 757 145. 2 11. 8 16. 2
1989 02 13 06 34.14 +21 24.6

1989 02 23 06 33.12 +21 30.8 2.084 2.761 123.9 17. 3 16. 6
1989 03 05 06 34.86 +21 35.0

1989 03 15 06 39.17 +21 36.6 2.332 2. 766 105.3 20.3 16.9
1989 03 25 06 45.77 +21 35.1

1989 04 04 06 54. 32 +21 29.6 2.603 2.771 89.0 21.2 17.2
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1948 KF a,e, i =2.31, 0.28, 11 El enents MPC 8209
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 35.90 +27 17.6 2.579 2.934 100. 9 19. 4 18. 3
1988 11 05 07 39.32 +27 49.7

1988 11 15 07 40. 13 +28 30.4 2.323 2. 946 120.1 16.9 18.0
1988 11 25 07 38.07 +29 19.2

1988 12 05 07 33.01 +30 14.1 2.118 2. 954 141.6 12.0 17.6
1988 12 15 07 25.03 +31 11.4

1988 12 25 07 14.66 +32 05.6 2.001 2. 959 163.8 5.3 17. 2
1989 01 04 07 02.79 +32 50.9

1989 01 14 06 50.63 +33 23.1 2.002 2. 959 163.8 5.3 17.2
1989 01 24 06 39.54 +33 40.6

1989 02 03 06 30.57 +33 45.0 2.119 2. 956 141.6 11.9 17.6
1989 02 13 06 24.45 +33 39.4

1989 02 23 06 21.45 +33 27.0 2.324 2. 949 120. 2 16.9 18.0
1989 03 05 06 21.52 +33 10.8

1989 03 15 06 24.44  +32 52.3 2.578 2.938 101.2 19. 4 18. 3
1989 03 25 06 29.87 +32 32.4

1989 04 04 06 37.44 +32 11.0 2. 846 2.924 84.4 19.9 18.5
1981 W a,e, i =2.25 0.17, 3 El ements MPC 9072
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 18.62 +18 19.6 1.478 1. 965 103.6 29.5 17. 4
1988 11 05 07 27.11 +17 52.7

1988 11 15 07 32.24  +17 32.5 1.304 1.995 120. 2 25.4 17.1
1988 11 25 07 33.63 +17 22.1

1988 12 05 07 31.09 +17 23.6 1.167 2.028 140.6 18.0 16. 7
1988 12 15 07 24.74  +17 37.7

1988 12 25 07 15. 32 +18 02.6 1.099 2. 063 164. 4 7.4 16. 2
1989 01 04 07 04.17 +18 34.8

1989 01 14 06 53.03 +19 10.0 1.127 2.100 168.7 5.3 16. 3
1989 01 24 06 43. 67 +19 44.4

1989 02 03 06 37.31 +20 15.8 1.254 2.138 145.1 15. 3 16.9
1989 02 13 06 34.56 +20 43.1

1989 02 23 06 35.49 +21 05.7 1.458 2. 177 124. 4 22.0 17. 4
1989 03 05 06 39.78 +21 23.0

1989 03 15 06 47.00 +21 34.4 1.709 2.215 107.1 25.4 17.9
1989 03 25 06 56.67 +21 38.9

1989 04 04 07 08. 29 +21 36.2 1.982 2.254 92.2 26.3 18. 3
1982 TL1 a,e,i =3.03, 0.05 8 El ements MPC 9032
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 30.21 +30 44.4 2.501 2. 886 102.6 19.6 17. 3
1988 11 05 07 35.36 +31 06.6

1988 11 15 07 37.93 +31 34.9 2. 254 2. 888 120.8 17.1 17.0
1988 11 25 07 37.67 +32 08.5

1988 12 05 07 34.47 +32 45.5 2. 056 2. 890 141.1 12. 4 16. 6
1988 12 15 07 28.44 433 22.4

1988 12 25 07 20.05 +33 54.1 1.942 2.893 161.9 6.1 16. 3
1989 01 04 07 10. 19 +34 15.9

1989 01 14 07 00. 00 +34 24.4 1.938 2. 897 164. 3 5.3 16. 2
1989 01 24 06 50.77 +34 18.8

1989 02 03 06 43.51 +34 00.9 2. 045 2.901 144.1 11.5 16. 6
1989 02 13 06 38.91 +33 33.8

1989 02 23 06 37.27 +33 01.0 2. 240 2. 906 123.5 16.5 16.9
1989 03 05 06 38.52 +32 25.0

1989 03 15 06 42. 45 +31 47.2 2.489 2.911 105.1 19.3 17. 3
1989 03 25 06 48.75 +31 08.3

1989 04 04 06 57.05 +30 28.2 2.763 2.917 88.7 20.0 17.5
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2024 P-L a,e, i =2.27, 0.08, 5 El ements MPC 12585
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 29.9 +27 41.7 1. 860 2.288 102. 3 25.1 18. 4
1988 11 05 07 38.08 +27 47.9

1988 11 15 07 43. 35 +28 00.5 1.614 2. 269 119.3 22.3 18.0
1988 11 25 07 45. 29 +28 20.6

1988 12 05 07 43.56 +28 47.8 1.409 2. 250 139.3 16. 6 17.5
1988 12 15 07 37.97 +29 19.2

1988 12 25 07 28.90 +29 49.6 1.275 2.230 161.8 7.9 17.0
1989 01 04 07 17.32 +30 12.3

1989 01 14 07 04.84 +30 21.6 1.240 2.211 168.0 5.3 16. 8
1989 01 24 06 53. 40 +30 15.4

1989 02 03 06 44.60 +29 55.6 1.308 2.193 145.5 14.7 17. 2
1989 02 13 06 39.48 +29 26.2

1989 02 23 06 38.41 +28 51.3 1. 457 2. 175 124. 4 22.0 17.6
1989 03 05 06 41. 20 +28 13.5

1989 03 15 06 47. 45 +27 33.7 1.651 2. 158 106. 6 26. 2 18.0
1989 03 25 06 56. 66 +26 51.7

1989 04 04 07 08. 28 +26 06.5 1. 866 2. 142 91.7 27.8 18. 3
1982 SU3 a,e, i = 2.84, 0.17, 13 El ements MPC 13605
Dat e ET R A (1950) Decl . Delta r El ong. Phase \
1988 10 26 07 37.8 +07 22.6 2.948 3.223 97.0 17. 8 18. 2
1988 11 05 07 40.89 +06 40.8

1988 11 15 07 41.82 +06 03.9 2.696 3. 242 115.1 16.0 18.0
1988 11 25 07 40.58 +05 34.2

1988 12 05 07 37.16 +05 14.1 2. 487 3. 259 134.9 12. 4 17.7
1988 12 15 07 31.70 +05 05.8

1988 12 25 07 24.58 +05 10.7 2. 357 3.274 154.8 7.3 17. 4
1989 01 04 07 16. 38 +05 29.3

1989 01 14 07 07.86 +06 00.7 2.335 3. 287 162.7 5.1 17. 3
1989 01 24 06 59.84 +06 42.6

1989 02 03 06 53. 05 +07 31.9 2.430 3. 299 146.7 9.4 17.6
1989 02 13 06 48.04 +08 25.4

1989 02 23 06 45. 15 +09 19.8 2.624 3. 308 126. 4 13.9 17.9
1989 03 05 06 44.47 +10 12.5

1989 03 15 06 45.97 +11 01.6 2.882 3. 316 107.3 16. 6 18. 2
1989 03 25 06 49.48 +11 45.7

1989 04 04 06 54. 80 +12 23.7 3. 169 3.323 89.9 17.5 18. 4
1984 SWB a,e, i = 2.39, 0.26, 10 El enents MPC 9356
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 35.72 +28 57.4 1.432 1.895 101.2 31.0 16. 3
1988 11 05 07 45.82 +28 16.6

1988 11 15 07 52.09 +27 37.8 1.275 1. 940 117.3 26.9 16.0
1988 11 25 07 54.12 +27 02.3

1988 12 05 07 51.68 +26 29.8 1.150 1.990 137.4 19.6 15. 7
1988 12 15 07 44.88 +25 58.5

1988 12 25 07 34.53 +25 25.2 1.087 2. 043 161. 2 8.9 15. 3
1989 01 04 07 22.10 +24 47.2

1989 01 14 07 09.53 +24 03.8 1.120 2.099 172. 4 3.5 15. 2
1989 01 24 06 58.76 +23 16.9

1989 02 03 06 51.09 +22 29.9 1.256 2. 157 148. 2 13.9 15.9
1989 02 13 06 47.14  +21 45.7

1989 02 23 06 46.92 +21 05.2 1.474 2.216 127.1 20.9 16.5
1989 03 05 06 50. 06 +20 28.3

1989 03 15 06 56.08 +19 53.6 1.743 2. 275 109.3 24. 4 17.0
1989 03 25 07 04. 46 +19 19.4

1989 04 04 07 14.73 +18 44.0 2.039 2.334 94.0 25.3 17. 4
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1979 QM8 a,e, i =2.43, 0.15, 1 El ements MPC 11991
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 37.1 +20 33.4 2.290 2. 644 99.6 21.8 18.6
1988 11 05 07 43.01 +20 16.5

1988 11 15 07 46.42 +20 05.1 2.011 2.618 117. 4 19.6 18. 3
1988 11 25 07 47.09 +20 00.6

1988 12 05 07 44.78 +20 03.9 1.773 2.590 138.0 14. 7 17.8
1988 12 15 07 39.43 +20 15.1

1988 12 25 07 31.35 +20 32.7 1.610 2.561 161.5 7.0 17.3
1989 01 04 07 21.26 +20 54.1

1989 01 14 07 10. 28 +21 16.1 1.552 2.531 173.0 2.7 17.0
1989 01 24 06 59.81 +21 35.9

1989 02 03 06 51.12 +21 51.9 1. 607 2. 499 148. 2 12.0 17.5
1989 02 13 06 45. 17 +22 04.0

1989 02 23 06 42.45 +22 12.4 1.752 2. 467 126.0 18.9 17. 8
1989 03 05 06 43.02 +22 17.2

1989 03 15 06 46.73 +22 18.4 1.950 2.433 107.0 23.0 18. 1
1989 03 25 06 53. 25 +22 15.4

1989 04 04 07 02. 20 +22 07.5 2.169 2.400 90.7 24.6 18. 4
1971 RA a,e, i =2.20, 0.20, 5 El ements MPC 12142
Dat e ET R A (1950) Decl . Delta r El ong. Phase \
1988 10 26 07 44.5 +21 40.8 2.083 2.430 98.1 23.9 19.0
1988 11 05 07 50.49 +21 42.7

1988 11 15 07 53.58 +21 53.3 1.863 2. 464 116.1 21.1 18. 7
1988 11 25 07 53.56 +22 13.9

1988 12 05 07 50. 20 +22 44.7 1. 680 2.495 137.2 15.6 18. 4
1988 12 15 07 43.53 +23 24.0

1988 12 25 07 33.99 +24 08.1 1.571 2.523 161.4 7.2 18.0
1989 01 04 07 22.49 +24 51.7

1989 01 14 07 10. 36 +25 29.8 1.570 2. 548 172.0 3.1 17.8
1989 01 24 06 59.12 +25 58.9

1989 02 03 06 50.03 +26 18.4 1.683 2.570 147.5 11.9 18. 3
1989 02 13 06 43.93 +26 29.4

1989 02 23 06 41. 15 +26 33.6 1.887 2.588 125.3 18. 2 18. 8
1989 03 05 06 41.62 +26 32.8

1989 03 15 06 45.08 +26 27.8 2. 145 2. 604 106. 2 21.5 19. 2
1989 03 25 06 51.14 +26 18.8

1989 04 04 06 59. 38 +26 05.9 2.423 2.616 89.7 22.5 19.5
1987 SN1 a,e, i =2.67, 0.07, 2 El ements MPC 12449
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 42.53 +22 59.6 2. 445 2.776 98.8 20.7 18.1
1988 11 05 07 47.89 +22 56.8

1988 11 15 07 50.79 +23 00.7 2.196 2.787 116.9 18. 4 17.8
1988 11 25 07 51.00 +23 11.9

1988 12 05 07 48. 37 +23 30.5 1.989 2.798 137.8 13. 7 17. 4
1988 12 15 07 42.93 +23 55.1

1988 12 25 07 35.07 +24 23.0 1.859 2. 808 161.1 6.5 17.0
1989 01 04 07 25.52 +24 50.6

1989 01 14 07 15. 32 +25 14.3 1.838 2.817 173.1 2.4 16. 8
1989 01 24 07 05. 68 +25 31.6

1989 02 03 06 57.67 +25 41.8 1.933 2. 826 149. 3 10. 3 17. 3
1989 02 13 06 52.07 +25 45.5

1989 02 23 06 49.27 +25 43.7 2.123 2. 833 127.2 16. 1 17.7
1989 03 05 06 49.34 +25 37.8

1989 03 15 06 52.12 +25 28.4 2.372 2. 840 107.9 19.5 18.0
1989 03 25 06 57.33 +25 15.7

1989 04 04 07 04.64 +24 59.5 2.647 2. 845 91.0 20. 6 18.3
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1982 XVvi a,e, i =3.02, 0.09, 11 El ements MPC 10387
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 44.4 +26 47.0 2.916 3.225 99.0 17.7 17. 2
1988 11 05 07 48.64 +27 13.9

1988 11 15 07 50. 66 +27 48.6 2. 655 3. 236 117.7 15. 7 16.9
1988 11 25 07 50. 25 +28 30.8

1988 12 05 07 47.32 +29 19.5 2.442 3. 246 138.5 11. 6 16. 6
1988 12 15 07 41.91 +30 11.9

1988 12 25 07 34.36 +31 03.9 2.312 3. 255 160. 3 5.8 16. 3
1989 01 04 07 25.31 +31 51.1

1989 01 14 07 15.64  +32 29.2 2. 296 3. 263 167.7 3.7 16. 2
1989 01 24 07 06. 40 +32 55.7

1989 02 03 06 58.53 +33 10.2 2.398 3.271 147. 3 9.4 16.5
1989 02 13 06 52.74 +33 14.0

1989 02 23 06 49. 45 +33 09.3 2.596 3. 277 126.0 14. 1 16.9
1989 03 05 06 48.78 +32 58.4

1989 03 15 06 50.63 +32 43.1 2. 856 3. 283 106. 7 16.9 17.1
1989 03 25 06 54.79 +32 24.4

1989 04 04 07 00.99 +32 03.0 3.142 3. 287 89.4 17.7 17. 4
6552 P-L a,e, i =2.27, 0.11, 7 El ements MPC 9761
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 27.5 +12 53.6 1.588 2.022 100. 6 28.9 17.7
1988 11 05 07 37.18 +11 57.8

1988 11 15 07 44.05 +11 06.4 1.383 2.022 116.0 26.1 17. 3
1988 11 25 07 47.73 +10 23.7

1988 12 05 07 47.91 +09 54.0 1.209 2.025 134.4 20.4 16. 8
1988 12 15 07 44. 46 +09 41.7

1988 12 25 07 37.71 +09 49.9 1. 095 2.031 155.5 11. 6 16. 4
1989 01 04 07 28.52 +10 19.2

1989 01 14 07 18.28 +11 07.2 1. 067 2. 041 168.4 5.6 16. 1
1989 01 24 07 08.74 +12 08.3

1989 02 03 07 01. 38 +13 15.9 1.138 2. 053 150. 2 13.8 16.5
1989 02 13 06 57.25 +14 23.6

1989 02 23 06 56.79 +15 26.5 1.291 2. 067 129.6 21.6 17.1
1989 03 05 06 59.93 +16 21.5

1989 03 15 07 06. 36 +17 06.5 1.497 2.084 112.0 26.3 17.5
1989 03 25 07 15.61 +17 40.1

1989 04 04 07 27.19 +18 01.6 1.732 2.104 97.1 28.2 17.9
1981 ET a,e, i = 2.75 0.25, 10 El ements MPC 12443
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 58.14 +31 20.2 2.910 3.184 96. 8 18.1 18. 2
1988 11 05 08 02. 28 +31 38.7

1988 11 15 08 04.03 +32 04.1 2. 668 3.218 115.3 16. 1 17.9
1988 11 25 08 03. 15 +32 35.7

1988 12 05 07 59.55 +33 11.6 2.469 3. 249 135.9 12. 2 17.7
1988 12 15 07 53. 26 +33 48.6

1988 12 25 07 44.66 +34 21.9 2. 350 3.278 157.1 6.7 17. 4
1989 01 04 07 34.45 +34 47.0

1989 01 14 07 23.57 +35 00.1 2.342 3. 305 165.9 4.1 17. 3
1989 01 24 07 13.16 +34 59.3

1989 02 03 07 04.21 +34 45.7 2.454 3.329 147.7 9.1 17.6
1989 02 13 06 57.43 +34 21.6

1989 02 23 06 53. 25 +33 50.4 2. 665 3.351 126.6 13.7 17.9
1989 03 05 06 51.72 +33 14.9

1989 03 15 06 52.73 +32 37.1 2.941 3.370 107.1 16. 4 18. 3
1989 03 25 06 56.04  +31 58.2

1989 04 04 07 01.34 +31 18.8 3. 244 3. 387 89.6 17.2 18.5
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1980 KR1 a,e, i =2.19, 0.14, 5 El ements MPC 12959
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 49.2 +16 09.4 2. 144 2. 456 96.0 23.7 18. 6
1988 11 05 07 56.30 +15 36.1

1988 11 15 08 01.01 +15 08. 2 1.877 2.439 113.0 21.9 18. 2
1988 11 25 08 02.98 +14 48.3

1988 12 05 08 01.93 +14 38.5 1. 640 2.419 132.7 17. 4 17.8
1988 12 15 07 57.66 +14 40.8

1988 12 25 07 50. 33 +14 55.9 1.468 2. 398 155.4 9.8 17.3
1989 01 04 07 40.51 +15 22.7

1989 01 14 07 29. 26 +15 58.4 1.393 2.374 173.9 2.5 16. 8
1989 01 24 07 18.01 +16 39.0

1989 02 03 07 08. 22 +17 20.5 1.430 2.348 152.3 11.3 17. 2
1989 02 13 07 01.05 +18 00.0

1989 02 23 06 57.20 +18 35.3 1. 560 2. 320 129.6 19. 2 17.6
1989 03 05 06 56.84 +19 05.3

1989 03 15 06 59.85 +19 29.1 1.748 2.291 110.2 24.0 18.0
1989 03 25 07 05.92 +19 45.9

1989 04 04 07 14.62 +19 55.0 1.961 2. 260 93.9 26.2 18. 3
1987 WK a,e, i = 2.70, 0.18, 12 El ements MPC 12322
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 59.7 +32 50.1 2.328 2.636 96. 7 22.0 17.9
1988 11 05 08 06.34 +32 55.1

1988 11 15 08 10. 05 +33 06.7 2.112 2.674 114.2 19. 7 17.6
1988 11 25 08 10. 63 +33 24.5

1988 12 05 08 07.88 +33 46.7 1.933 2.713 134.1 15.1 17. 3
1988 12 15 08 01.78 +34 09.5

1988 12 25 07 52.76 +34 27.5 1.825 2.750 155.5 8.5 17.0
1989 01 04 07 41.65 +34 35.0

1989 01 14 07 29.70 +34 27.8 1.821 2.787 166. 8 4.6 16. 9
1989 01 24 07 18. 37 +34 04.6

1989 02 03 07 08.90 +33 27.5 1.931 2.823 149. 2 10. 3 17. 3
1989 02 13 07 02.12 +32 40.4

1989 02 23 06 58.44  +31 47.7 2.138 2. 858 128.2 15. 8 17.7
1989 03 05 06 57.81 +30 52.8

1989 03 15 07 00.01 +29 57.7 2. 409 2.891 109.1 19.0 18.1
1989 03 25 07 04. 66 +29 03.0

1989 04 04 07 11.38 +28 08.9 2.711 2.923 92.1 20.0 18. 4
1976 G2 a,e, i =2.25 0.14, 8 El ements MPC 10830
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 46. 83 +12 01.0 2.122 2.432 95.8 24.0 19.1
1988 11 05 07 54.01 +10 56.9

1988 11 15 07 58.85 +09 54.9 1.854 2. 408 112.1 22. 4 18. 7
1988 11 25 08 01.02 +08 57.6

1988 12 05 08 00. 23 +08 08.4 1.617 2.382 130.9 18. 2 18. 3
1988 12 15 07 56.33 +07 30.8

1988 12 25 07 49. 47 +07 08.3 1.442 2. 354 151.6 11.5 17. 8
1989 01 04 07 40. 19 +07 03.4

1989 01 14 07 29.49 +07 17.0 1.359 2.325 165.6 6.0 17. 4
1989 01 24 07 18.78 +07 47.3

1989 02 03 07 09.44 +08 30.5 1.383 2.295 150.8 12.1 17.6
1989 02 13 07 02.62 +09 21.9

1989 02 23 06 59.03 +10 16.0 1.498 2. 264 129.9 19.6 18.0
1989 03 05 06 58. 86 +11 08.8

1989 03 15 07 02.04 +11 56.9 1.671 2.232 111.2 24.5 18. 4
1989 03 25 07 08. 27 +12 37.7

1989 04 04 07 17.14 +13 09.6 1.870 2.201 95.3 26.9 18. 6
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(3729) 1983 VP7 a,e, i =2.63, 0.19, 13
Dat e ET R A (1950) Decl. Delta

1988 10 26 08 02.64 +35 40.8 2. 669 2
1988 11 05 08 08.35 +36 13.5

1988 11 15 08 11.46  +36 54.5 2.434 2
1988 11 25 08 11.64  +37 42.7

1988 12 05 08 08.67 +38 35.6 2.238 3
1988 12 15 08 02.49 +39 28.8

1988 12 25 07 53.43  +40 15.7 2.118 3
1989 01 04 07 42.20 +40 49.5

1989 01 14 07 29.97 +41 04.8 2.103 3
1989 01 24 07 18.15 +40 59.1

1989 02 03 07 08.00 +40 34.2 2.201 3
1989 02 13 07 00.45 +39 54.0

1989 02 23 06 55.96 +39 03.7 2. 396 3
1989 03 05 06 54.58 +38 07.8

1989 03 15 06 56.12  +37 09.4 2. 651 3
1989 03 25 07 00.23 +36 10.5

1989 04 04 07 06.53 +35 11.8 2.936 3
(3746) 1964 TC1 a,e, i =3.18, 0.25, 1
Dat e ET R A (1950) Decl. Delta

1988 10 26 08 01.84 +21 35.2 3. 359 3
1988 11 05 08 05.26  +21 28.5

1988 11 15 08 06.74 +21 27.6 3.103 3
1988 11 25 08 06.14 +21 32.8

1988 12 05 08 03.42 +21 44.1 2.887 3
1988 12 15 07 58.66  +22 00.5

1988 12 25 07 52.12 +22 20.5 2.749 3
1989 01 04 07 44.29 +22 41.8

1989 01 14 07 35.82 +23 02.1 2.723 3
1989 01 24 07 27.48 +23 19.5

1989 02 03 07 20.00 +23 32.7 2.821 3
1989 02 13 07 13.97 +23 41.3

1989 02 23 07 09.81  +23 45.5 3. 027 3
1989 03 05 07 07.69  +23 45.9

1989 03 15 07 07.63  +23 42.8 3. 309 3
1989 03 25 07 09.53 +23 36.6

1989 04 04 07 13.20 +23 27.4 3. 627 3
1982 TT a,e, i = 3.04, 0.13, 11
Dat e ET R A (1950) Decl. Del ta

1988 10 26 07 56.36  +15 22.5 2. 605 2
1988 11 05 08 01.72 +14 24.8

1988 11 15 08 04.85 +13 30.1 2.363 2
1988 11 25 08 05.56 +12 40.1

1988 12 05 08 03.75 +11 56.6 2. 155 2
1988 12 15 07 59.46  +11 21.3

1988 12 25 07 52.99 +10 55.3 2.017 2
1989 01 04 07 44.89 +10 39.3

1989 01 14 07 35.99 +10 33.0 1.981 2
1989 01 24 07 27.26 +10 35.5

1989 02 03 07 19.61  +10 44.7 2. 061 2
1989 02 13 07 13.78 +10 58.7

1989 02 23 07 10.22 +11 15.0 2.243 3
1989 03 05 07 09.09 +11 31.6

1989 03 15 07 10.36  +11 46.6 2. 495 3
1989 03 25 07 13.85 +11 58.5

1989 04 04 07 19.30 +12 06.1 2.784 3

. 954
. 980
. 004
. 027
. 047
. 064
. 080
. 093
. 105

r
. 571
. 607
. 642
. 675
. 706
. 735
. 763
. 789
. 814

. 855
. 879
. 903
. 928
. 953
. 978
. 004
. 029
. 054

1988 SEPT. 25

El ements MPC 12693

El ong. Phase \%
96.6 19.5 17.3
114. 3 17.6 17.1
133.7 13.7 16. 8
152. 9 8.5 16.5
160. 2 6.3 16.5
145. 4 10.5 16. 7
125. 7 15.1 17.1
107.1 17.9 17. 4
90. 2 18. 8 17.6
El ements MPC 12781
El ong. Phase Vv
94.1 16.1 18.7
113.0 14. 6 18.5
134.1 11.2 18. 2
157.1 6.0 17.9
178.1 0.5 17.6
154. 7 6.5 18.0
132.1 11.2 18. 4
111.6 14.1 18.7
93.1 15. 2 18.9
El ements MPC 12445
El ong. Phase \%
94.2 20.3 17. 2
111.7 18.6 17.0
131. 4 14. 7 16. 7
153.0 8.8 16. 4
169.1 3.6 16.1
153.9 8.4 16. 4
132.7 14.0 16. 8
113. 2 17.6 17.2
95.9 19.0 17.5
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1982 VK12 a,e, i = 3.19, 0.16, 2 El ements MPC 13595
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 50.3 +20 37.8 2.432 2.731 96. 6 21.2 17.0
1988 11 05 07 57.13 +20 25.0

1988 11 15 08 01.59 +20 18.5 2.192 2. 746 114.0 19. 2 16. 8
1988 11 25 08 03.52 +20 19.9

1988 12 05 08 02.76 +20 29.9 1.987 2.764 134.0 14.9 16. 4
1988 12 15 07 59. 29 +20 48.2

1988 12 25 07 53. 39 +21 13.4 1.853 2.783 156. 6 8.1 16. 1
1989 01 04 07 45.63 +21 42.5

1989 01 14 07 36.89 +22 12.1 1.821 2. 805 178.9 0.4 15.6
1989 01 24 07 28.28 +22 38.7

1989 02 03 07 20.84 +23 00.4 1.904 2.828 154.9 8.5 16. 2
1989 02 13 07 15.41 +23 16.0

1989 02 23 07 12.48 +23 25.5 2. 086 2. 852 132.8 14. 8 16. 6
1989 03 05 07 12.21 +23 29.4

1989 03 15 07 14.53 +23 27.9 2. 337 2.878 113.2 18.5 17.0
1989 03 25 07 19.23 +23 21.4

1989 04 04 07 25.99 +23 09.7 2.624 2.904 96.0 20.0 17. 3
1984 SH a,e, i = 2.16, 0.16, 3 El enents MPC 9826
Dat e ET R A (1950) Decl . Delta r El ong. Phase \
1988 10 26 08 00. 3 +19 30.1 2.211 2. 487 94.0 23.5 18. 7
1988 11 05 08 07.39 +19 13.3

1988 11 15 08 11.92 +19 04.0 1.960 2. 496 111.3 21.7 18. 4
1988 11 25 08 13. 67 +19 04.0

1988 12 05 08 12.34 +19 14.9 1.738 2. 503 131.5 17.1 18.0
1988 12 15 08 07.76 +19 37.1

1988 12 25 08 00. 10 +20 09.0 1.581 2. 506 154.9 9.6 17.5
1989 01 04 07 49.93 +20 47.3

1989 01 14 07 38.28 +21 27.3 1.523 2. 506 179.5 0.2 17.0
1989 01 24 07 26.58 +22 04.2

1989 02 03 07 16.24 +22 34.8 1.580 2.504 154.0 10.0 17.6
1989 02 13 07 08.41 +22 57.8

1989 02 23 07 03.75 +23 13.5 1.736 2. 498 130.8 17. 4 18.0
1989 03 05 07 02.43 +23 22.5

1989 03 15 07 04.34 +23 25.6 1.954 2.489 110.9 21.9 18. 4
1989 03 25 07 09. 15 +23 23.0

1989 04 04 07 16. 47 +23 14.7 2.200 2. 477 93.9 23.8 18. 7
1987 SS1 a,e, i = 3.31, 0.28, 17 El ements MPC 12787
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1988 10 26 08 00. 11 +02 51.1 2.923 3.098 -0.65 +1.9 18. 6
1988 11 05 08 04.34 +01 34.6

1988 11 15 08 06. 55 +00 21.7 2.713 3.153 -0.69 +1.9 18.5
1988 11 25 08 06. 61 -00 44.6

1988 12 05 08 04.50 -01 41.4 2.532 3.208 -0.75 +1.8 18. 3
1988 12 15 08 00. 30 -02 25.3

1988 12 25 07 54.31 -02 53.4 2.416 3. 262 -0.81 +1.9 18. 1
1989 01 04 07 47.02 -03 03.5

1989 01 14 07 39.08 -02 54.9 2.394 3.315 -0.84 +2.1 18.0
1989 01 24 07 31.27 -02 28.9

1989 02 03 07 24.33 -01 48.4 2.484 3.368 -0.82 +2.2 18.1
1989 02 13 07 18.84 -00 57.5

1989 02 23 07 15.22 -00 00.9 2.675 3.420 -0.77 +2.1 18.5
1989 03 05 07 13.61 +00 57.4

1989 03 15 07 14.05 +01 53.9 2.941 3.470 -0.70 +2.0 18. 8
1989 03 25 07 16.43 +02 46.0

1989 04 04 07 20.54 +03 31.9 3.251 3.519 -0.63 +1.8 19.1
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1987 SWB a,e, i =2.25 0.17, 4 El ements MPC 12449
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 08 02.8 +20 53.9 2.384 2.642 93.7 22.0 18. 4
1988 11 05 08 09.24 +20 26.5

1988 11 15 08 13. 20 +20 04.6 2.117 2.642 111.3 20.4 18.1
1988 11 25 08 14.48 +19 49.6

1988 12 05 08 12.81 +19 42.6 1. 880 2.638 131.5 16. 2 17.7
1988 12 15 08 08. 07 +19 43.7

1988 12 25 08 00. 43 +19 51.9 1.709 2.632 154.7 9.2 17.3
1989 01 04 07 50. 43 +20 04.7

1989 01 14 07 39.04 +20 19.0 1. 640 2.623 178.8 0.4 16. 7
1989 01 24 07 27.58 +20 31.7

1989 02 03 07 17. 36 +20 41.0 1.687 2.611 154. 4 9.4 17. 3
1989 02 13 07 09.44  +20 46.2

1989 02 23 07 04.49 +20 47.4 1.835 2. 596 131.2 16. 7 17.7
1989 03 05 07 02.70 +20 45.1

1989 03 15 07 04.00 +20 39.4 2.048 2.578 111.1 21.1 18.0
1989 03 25 07 08.12 +20 30.1

1989 04 04 07 14.68 +20 16.6 2.289 2. 558 93.8 23.0 18. 3
(3816) 1975 V& a,e, i = 2.61, 0.12, 12 El ements MPC 13047
Dat e ET R A (1950) Decl . Delta r EIong. Phase \%
1988 10 26 07 53.6 +30 18.4 2. 067 2.409 97. 24.1 16.5
1988 11 05 08 02.73 +29 56.8

1988 11 15 08 09. 11 +29 38.6 1.808 2.387 113.9 22.3 16. 1
1988 11 25 08 12.43 +29 24.3

1988 12 05 08 12.34 +29 13.8 1.582 2. 367 133.0 17.7 15. 7
1988 12 15 08 08. 60 +29 05.1

1988 12 25 08 01. 38 +28 54.7 1.420 2. 349 155.0 10. 2 15. 2
1989 01 04 07 51. 32 +28 37.9

1989 01 14 07 39.63 +28 10.5 1. 353 2.332 173.3 2.8 14. 8
1989 01 24 07 27.98 +27 30.7

1989 02 03 07 17.99 +26 40.1 1.394 2. 318 153.5 10.9 15.1
1989 02 13 07 10. 88 +25 42.4

1989 02 23 07 07.29 +24 41.6 1.529 2. 307 131.4 18. 8 15.6
1989 03 05 07 07.29 +23 40. 6

1989 03 15 07 10. 65 +22 40.3 1.726 2. 297 112. 4 23.6 16.0
1989 03 25 07 16.96 +21 40.8

1989 04 04 07 25.73 +20 41.0 1.953 2.291 96. 3 25.7 16. 3
1981 EW1 a,e,i =2.63, 0.12, 1 El ements MPC 11045
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 56.91 +19 41.5 2.510 2. 777 94.9 20.9 18. 6
1988 11 05 08 03.44  +19 17.7

1988 11 15 08 07.81 +18 59.2 2.223 2. 754 112.3 19. 4 18. 3
1988 11 25 08 09.71 +18 47.5

1988 12 05 08 08.94 +18 44.0 1.970 2.731 132.2 15.5 17.9
1988 12 15 08 05. 35 +18 49.2

1988 12 25 07 59.10 +19 02.4 1.784 2. 706 154.8 8.9 17. 4
1989 01 04 07 50. 63 +19 21.8

1989 01 14 07 40.79 +19 44.5 1.697 2.681 178. 3 0.6 16. 9
1989 01 24 07 30.75 +20 07.2

1989 02 03 07 21.69 +20 27.3 1.727 2. 655 155.4 8.9 17. 3
1989 02 13 07 14.67 +20 43.4

1989 02 23 07 10. 36 +20 54.8 1. 856 2.629 132.6 16. 1 17.7
1989 03 05 07 09.04 +21 01.5

1989 03 15 07 10.70 +21 03.4 2.052 2. 602 112.6 20.7 18.0
1989 03 25 07 15.14 +21 00.3

1989 04 04 07 22.01 +20 51.8 2.280 2.575 95.5 22.7 18. 3
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1976 SWB a,e, i =3.13, 0.17, 5 El ements MPC 13584
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 07 56.8 +14 59.5 2.585 2. 833 94.0 20.5 17.7
1988 11 05 08 02.75 +14 27.2

1988 11 15 08 06. 42 +14 00.6 2.352 2. 865 111. 4 18. 7 17.5
1988 11 25 08 07.70 +13 41.6

1988 12 05 08 06. 48 +13 31.7 2.151 2. 898 131.3 14. 8 17.2
1988 12 15 08 02.78 +13 32.1

1988 12 25 07 56. 88 +13 43.0 2.019 2.932 153.5 8.6 16.9
1989 01 04 07 49. 31 +14 03.3

1989 01 14 07 40.84 +14 30.9 1.987 2. 966 173.1 2.3 16. 6
1989 01 24 07 32.45 +15 03.1

1989 02 03 07 25.05 +15 36.9 2.072 3. 000 156. 2 7.6 16.9
1989 02 13 07 19.40 +16 09.9

1989 02 23 07 15.98 +16 40.1 2.261 3.035 134.2 13.5 17. 4
1989 03 05 07 14.95 +17 06. 2

1989 03 15 07 16. 32 +17 27.4 2.523 3. 069 114. 3 17.2 17.7
1989 03 25 07 19.90 +17 43.0

1989 04 04 07 25.44  +17 52.7 2.824 3.104 96.7 18. 7 18.1
6627 P-L a,e,i =3.07, 0.10, 3 El enents MPC 8385
Dat e ET R A (1950) Decl . Delta r EIong. Phase \
1988 10 26 07 59.3 +17 07.6 2. 653 2. 894 93.8 20.0 18.6
1988 11 05 08 05.27 +16 41.0

1988 11 15 08 09.11 +16 20.0 2.403 2.912 111. 4 18. 4 18. 4
1988 11 25 08 10. 60 +16 06. 3

1988 12 05 08 09. 60 +16 01.2 2.185 2.931 131.3 14. 6 18.1
1988 12 15 08 06. 11 +16 05.4

1988 12 25 08 00. 36 +16 18.5 2. 036 2. 950 153.7 8.5 17.7
1989 01 04 07 52.83 +16 39.0

1989 01 14 07 44. 29 +17 04.8 1.988 2.970 175.5 1.5 17. 3
1989 01 24 07 35.70 +17 33.0

1989 02 03 07 28.03 +18 00.8 2. 058 2.990 157.0 7.4 17.7
1989 02 13 07 22.05 +18 26.3

1989 02 23 07 18. 31 +18 48.1 2.231 3.010 134.6 13.5 18.1
1989 03 05 07 17.03 +19 05.5

1989 03 15 07 18.20 +19 18.0 2.479 3.030 114.6 17. 4 18.5
1989 03 25 07 21.67 +19 25.3

1989 04 04 07 27.19 +19 27.1 2. 765 3. 050 96. 9 19.0 18. 8
1981 DV a,e,i = 2.63, 0.05 14 El ements MPC 11044
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 54.59 +06 06.7 2.262 2.513 92.7 23.3 19. 2
1988 11 05 08 01.88 +04 35.3

1988 11 15 08 06. 95 +03 04.8 2.018 2.510 108. 2 22.0 19.0
1988 11 25 08 09. 56 +01 38.6

1988 12 05 08 09. 49 +00 20.4 1.803 2. 507 125.5 18. 7 18. 6
1988 12 15 08 06. 65 -00 44.9

1988 12 25 08 01.21 -01 32.3 1. 645 2. 506 143.7 13. 4 18. 3
1989 01 04 07 53.63 -01 57.3

1989 01 14 07 44.74 -01 57.1 1.572 2. 506 156. 6 9.0 18.0
1989 01 24 07 35.67 -01 31.9

1989 02 03 07 27.55 -00 45.1 1.601 2. 506 150.4 11.2 18.1
1989 02 13 07 21. 36 +00 17.4

1989 02 23 07 17.77 +01 28.4 1.724 2.508 133.2 16. 7 18.5
1989 03 05 07 17.03 +02 41.6

1989 03 15 07 19.14 +03 51.9 1.915 2.510 115.5 20.9 18. 8
1989 03 25 07 23.90 +04 55.2

1989 04 04 07 31.00 +05 49. 3 2.146 2.513 99.5 23.1 19.1



M P. C 13 631 1988 SEPT. 25

(3795) 1986 Gvi a,e, i = 2.39, 0.18, 10 El ements MPC 12957
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 08 05.5 +26 08.0 2.551 2. 805 94.2 20.7 18. 4
1988 11 05 08 12.27 +26 28.0

1988 11 15 08 16.77 +26 57.6 2.270 2.793 111.8 19. 2 18.1
1988 11 25 08 18.69 +27 38.2

1988 12 05 08 17.74  +28 29.8 2.024 2.779 131.8 15. 3 17.7
1988 12 15 08 13.71 +29 30.7

1988 12 25 08 06.65 +30 36.6 1.847 2.763 153. 7 9.1 17.3
1989 01 04 07 57.00 +31 41.3

1989 01 14 07 45.64  +32 37.7 1.772 2. 744 168.7 4.0 17.0
1989 01 24 07 33.88 +33 19.6

1989 02 03 07 23.13 433 44.3 1.814 2.722 151.7 9.9 17. 2
1989 02 13 07 14.59 +33 52.1

1989 02 23 07 09.08 +33 45.9 1.955 2. 698 129. 8 16. 4 17.6
1989 03 05 07 06.89 +33 29.4

1989 03 15 07 07.97 +33 05.5 2. 160 2.672 110.2 20.4 17.9
1989 03 25 07 12.07 +32 36.2

1989 04 04 07 18.78 +32 02.6 2.392 2. 643 93.1 22.2 18.1
1987 SN11 a,e,i =3.13, 0.17, 2 El ements MPC 13607
Dat e ET R A (1950) Decl . Delta r El ong. Phase \
1988 10 26 07 56.7 +18 41.2 2.349 2. 625 94. 7 22.2 18. 4
1988 11 05 08 04.43 +18 14.0

1988 11 15 08 09.87 +17 52.4 2.107 2. 636 111.5 20. 4 18. 1
1988 11 25 08 12.80 +17 38.4

1988 12 05 08 13.03 +17 33.4 1.897 2. 650 130.9 16. 3 17.8
1988 12 15 08 10.47 +17 38.4

1988 12 25 08 05.33 +17 52.7 1.751 2. 666 153.1 9.6 17. 4
1989 01 04 07 58.10 +18 14.7

1989 01 14 07 49.60 +18 41.4 1.702 2.684 176.5 1.3 17.0
1989 01 24 07 40.95 +19 09.3

1989 02 03 07 33.25 +19 35.4 1.765 2. 705 158. 2 7.8 17. 4
1989 02 13 07 27.41 +19 57.6

1989 02 23 07 24.05 +20 14.7 1.929 2.728 135.8 14. 6 17.8
1989 03 05 07 23.40 +20 26.2

1989 03 15 07 25.42 +20 32.0 2.166 2.752 116.1 18.9 18.2
1989 03 25 07 29.91 +20 31.7

1989 04 04 07 36.55 +20 25.4 2.442 2.778 98.9 20.8 18. 6
(3738) 1977 Al a,e, i =2.22, 0.17, 1 El ements MPC 12711
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 08 07.43 +21 36.7 2.342 2. 590 92.9 22.5 17.9
1988 11 05 08 14.73 +21 18.6

1988 11 15 08 19.73 +21 07.3 2. 069 2.581 110.0 21.1 17.5
1988 11 25 08 22.10 +21 04.3

1988 12 05 08 21.53 +21 11.0 1.824 2. 569 129. 8 17.1 17.1
1988 12 15 08 17.79 +21 27.5

1988 12 25 08 10.94 +21 52.3 1.640 2. 554 152. 7 10. 2 16. 7
1989 01 04 08 01.39 +22 22.1

1989 01 14 07 50.05 +22 52.4 1.554 2. 537 177.3 1.0 16. 1
1989 01 24 07 38.25 +23 18.5

1989 02 03 07 27.41  +23 37.3 1.582 2.516 156. 3 9.1 16.5
1989 02 13 07 18.81 +23 47.8

1989 02 23 07 13.24 +23 50.5 1.712 2.493 132.9 16.9 16. 9
1989 03 05 07 11.03  +23 46.7

1989 03 15 07 12.13 +23 37.4 1.908 2.468 112.6 21.8 17. 3
1989 03 25 07 16.27 +23 23.1

1989 04 04 07 23.06 +23 03.8 2.134 2. 440 95.4 24.1 17.6



M P. C 13 632 1988 SEPT. 25

1981 GC a,e, i =2.63, 0.18, 1 El ements MPC 10831
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 08 02.1 +21 07.3 2.505 2.758 94.0 21.1 18.6
1988 11 05 08 09.32 +20 45.1

1988 11 15 08 14. 35 +20 28.0 2. 206 2.723 111.1 19. 8 18. 3
1988 11 25 08 16.98 +20 17.9

1988 12 05 08 16.92 +20 15.9 1.939 2.688 130.7 16. 1 17.9
1988 12 15 08 13.97 +20 22.5

1988 12 25 08 08. 20 +20 36.7 1.736 2. 651 153.1 9.7 17. 4
1989 01 04 07 59.98 +20 56. 6

1989 01 14 07 50.07 +21 18.6 1. 630 2.613 177.7 0.8 16. 8
1989 01 24 07 39. 65 +21 39.1

1989 02 03 07 30.00 +21 55.2 1.639 2.576 157.2 8.5 17.1
1989 02 13 07 22.29 +22 05.6

1989 02 23 07 17.34  +22 09.8 1.748 2.538 134.0 16. 3 17.5
1989 03 05 07 15.50 +22 08.5

1989 03 15 07 16.83 +22 01.9 1.925 2. 500 113.9 21.3 17.8
1989 03 25 07 21.12 +21 50.1

1989 04 04 07 28.03 +21 32.9 2.135 2.462 96.7 23.8 18.1
1975 LQ a,e, i = 2.43, 0.16, 5 El ements MPC 13602
Dat e ET R A (1950) Decl. Delta r EIong. Phase \
1988 10 26 08 08.51 +14 48.3 2.548 2. 754 91. 21.2 19.1
1988 11 05 08 14.64 +14 16.4

1988 11 15 08 18. 60 +13 50.5 2.292 2.769 108.5 19. 8 18.9
1988 11 25 08 20.13 +13 32.7

1988 12 05 08 19. 05 +13 24.9 2.062 2.783 128.4 16. 1 18.6
1988 12 15 08 15.24 +13 28.5

1988 12 25 08 08. 88 +13 43.8 1.894 2.794 150. 8 9.9 18. 2
1989 01 04 08 00.41 +14 09.9

1989 01 14 07 50. 60 +14 44.5 1.824 2. 803 172.9 2.5 17.8
1989 01 24 07 40.54 +15 24.0

1989 02 03 07 31.31 +16 04.9 1.872 2. 809 157.7 7.6 18. 1
1989 02 13 07 23.87 +16 44.1

1989 02 23 07 18.87 +17 19.5 2.027 2.813 134.8 14. 4 18.5
1989 03 05 07 16.61 +17 49.7

1989 03 15 07 17.09 +18 14.0 2. 254 2. 815 114. 4 18. 8 18.9
1989 03 25 07 20. 15 +18 31.8

1989 04 04 07 25.49 +18 43.0 2.519 2. 815 96. 6 20.7 19. 2
1981 VC1 a,e, i =2.20, 0.16, 3 El ements MPC 10831
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 08 03.08 +22 44.0 1.790 2.108 94.1 28.1 18.0
1988 11 05 08 13. 15 +22 32.7

1988 11 15 08 20.41 +22 30.1 1.594 2. 146 110.1 25.6 17.7
1988 11 25 08 24. 46 +22 38.7

1988 12 05 08 24.93 +22 59.8 1.421 2.184 129.4 20.4 17. 3
1988 12 15 08 21.56 +23 33.2

1988 12 25 08 14.50 +24 15.7 1. 304 2.221 152.2 11.9 16.9
1989 01 04 08 04. 35 +25 01.7

1989 01 14 07 52. 36 +25 43.9 1.276 2. 258 174.9 2.2 16.5
1989 01 24 07 40.24 +26 16.0

1989 02 03 07 29.67 +26 35.0 1. 357 2. 293 156.0 10. 1 17.0
1989 02 13 07 21.96 +26 41.1

1989 02 23 07 17.78 +26 36.5 1.533 2. 327 133.4 18.0 17.6
1989 03 05 07 17.20 +26 23.8

1989 03 15 07 19.99 +26 04.6 1.772 2. 359 114.0 22.6 18.1
1989 03 25 07 25.72 +25 40.0

1989 04 04 07 33.87 +25 10.1 2.043 2. 389 97.5 24.5 18. 4
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1972 YR a,e, i =2.52, 0.18, 2 El ements MPC 12324
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 07 56.81 +21 57.4 1.771 2. 110 95.3 28.0 17.0
1988 11 05 08 07.59 +21 21.1

1988 11 15 08 15.61 +20 50.0 1.571 2.134 110.9 25.7 16. 7
1988 11 25 08 20.51 +20 26.5

1988 12 05 08 21.96 +20 12.5 1.397 2.162 129.5 20.6 16. 3
1988 12 15 08 19.76 +20 09.1

1988 12 25 08 14.05 +20 15.2 1.276 2.192 151.7 12. 3 15.9
1989 01 04 08 05.43 +20 28.1

1989 01 14 07 55.05 +20 43.6 1.243 2.226 176.5 1.5 15. 4
1989 01 24 07 44.48 +20 57.5

1989 02 03 07 35.28 +21 06.9 1.315 2.261 158.5 9.2 15.9
1989 02 13 07 28.66 +21 10.7

1989 02 23 07 25.30 +21 08.8 1.481 2. 298 136.0 17. 4 16.5
1989 03 05 07 25.30 +21 01.7

1989 03 15 07 28.47 +20 49.5 1.714 2. 337 116.8 22.3 17.0
1989 03 25 07 34.44 +20 32.0

1989 04 04 07 42.73 +20 09.0 1.984 2.377 100.4 24.5 17. 4
1935 SP1 a,e, i = 2.40, 0.25, 23 El ements MPC 12442
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1988 10 26 08 30.4 +44 25.7 2.672 2.904 93.3 20.0 17. 8
1988 11 05 08 38.38 +45 15.8

1988 11 15 08 43. 50 +46 16. 6 2.449 2.928 109.3 18. 6 17.6
1988 11 25 08 45. 39 +47 26.9

1988 12 05 08 43.58 +48 43.7 2. 257 2.949 126. 3 15.6 17. 4
1988 12 15 08 37.69 +50 01.2

1988 12 25 08 27.73 +51 10.4 2.130 2. 967 142.0 11. 8 17.1
1989 01 04 08 14. 26 +52 01.3

1989 01 14 07 58.56 +52 24.5 2.096 2.982 148.8 9.8 17.0
1989 01 24 07 42.55 +52 15.1

1989 02 03 07 28.17 +51 34.2 2.168 2.993 140. 3 12. 1 17. 2
1989 02 13 07 16.93 +50 27.4

1989 02 23 07 09.58 +49 03.3 2.331 3.001 124.2 15. 8 17.5
1989 03 05 07 06.18 +47 29.6

1989 03 15 07 06.42 +45 52.0 2. 559 3. 006 107.1 18. 4 17.8
1989 03 25 07 09. 80 +44 14.4

1989 04 04 07 15.76 +42 38.4 2.818 3. 007 91.0 19. 4 18.0
(3772) 1982 UR7 a,e, i = 3.02, 0.07, 11 El ements MPC 12799
Dat e R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 08 11. 66 +20 19.6 3.022 3. 208 91.6 18.0 17.1
1988 11 05 08 17.32 +20 24.3

1988 11 15 08 21.06 +20 37.1 2.743 3.212 109.6 16.9 16. 8
1988 11 25 08 22.67 +20 59.0

1988 12 05 08 21.99 +21 30.7 2.495 3. 216 129.8 13.6 16.5
1988 12 15 08 18.94 +22 11.9

1988 12 25 08 13.64 +23 00.6 2. 315 3.218 152.2 8.2 16. 2
1989 01 04 08 06.44  +23 53.7

1989 01 14 07 57.96 +24 47.0 2.239 3.220 174.8 1.6 15. 8
1989 01 24 07 49.08 +25 36.2

1989 02 03 07 40.71 +26 17.9 2.284 3.221 158.4 6.5 16. 1
1989 02 13 07 33.73 +26 50.3

1989 02 23 07 28.77 +27 13.2 2.439 3.221 135.7 12. 4 16. 4
1989 03 05 07 26.17 +27 27.1

1989 03 15 07 26.04  +27 33.2 2.671 3.221 115.1 16. 2 16. 7
1989 03 25 07 28.31 +27 32.6

1989 04 04 07 32.75 +27 25.9 2.943 3.220 96. 9 18.0 17.0
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1977 RG a,e, i =2.79, 0.11, 9 El enents MPC 9765
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 08 10.34 +11 03.6 2.876 3.041 89.9 19.1 19.1
1988 11 05 08 16. 17 +10 24.9

1988 11 15 08 20. 11 +09 51.2 2.587 3. 029 107.1 18. 2 18. 8
1988 11 25 08 21.97 +09 24.5

1988 12 05 08 21.56 +09 06.9 2.324 3.015 126.4 15. 3 18.5
1988 12 15 08 18.78 +09 00. 6

1988 12 25 08 13.74 +09 07.1 2.122 3. 000 147.7 10. 1 18. 1
1989 01 04 08 06. 77 +09 26.8

1989 01 14 07 58. 46 +09 58.9 2.016 2.984 167.8 4.0 17.7
1989 01 24 07 49. 67 +10 40.9

1989 02 03 07 41.34 +11 29.6 2.025 2. 967 159. 2 6.8 17.8
1989 02 13 07 34.34 +12 21.0

1989 02 23 07 29.37 +13 11.5 2.144 2. 950 137.5 13.1 18. 2
1989 03 05 07 26.79 +13 58.6

1989 03 15 07 26.75 +14 40.1 2.342 2.931 117.0 17.6 18.5
1989 03 25 07 29.17 +15 14.7

1989 04 04 07 33.85 +15 41.8 2.583 2.912 99.0 19. 8 18. 8
1974 SW a,e, i =2.67, 0.21, 3 El ements MPC 12695
Dat e ET R A (1950) Decl. Delta r El ong. Phase \
1988 10 26 08 17.12 +17 05.9 2.611 2.788 89.6 20.9 18. 7
1988 11 05 08 23.34 +16 32.5

1988 11 15 08 27.36 +16 05.3 2.377 2. 830 107.1 19.5 18.5
1988 11 25 08 28.96 +15 45.8

1988 12 05 08 27.98 +15 35.4 2.167 2.870 127.0 15.9 18. 2
1988 12 15 08 24. 35 +15 34.9

1988 12 25 08 18.24 +15 44.0 2.017 2.908 149.5 9.9 17.9
1989 01 04 08 10. 11 +16 01.3

1989 01 14 08 00. 69 +16 24.5 1. 966 2.945 173.1 2.3 17.5
1989 01 24 07 50.98 +16 50.4

1989 02 03 07 41.99 +17 16.3 2.032 2.979 160. 3 6.4 17. 8
1989 02 13 07 34.62 +17 39.9

1989 02 23 07 29.48 +17 59.7 2. 209 3.012 137.3 12.9 18. 3
1989 03 05 07 26.83 +18 15.1

1989 03 15 07 26.72 +18 25.6 2.464 3. 043 116.7 17.0 18. 7
1989 03 25 07 29.00 +18 30.9

1989 04 04 07 33.39 +18 30.9 2.761 3.072 98.4 18. 8 19.0
1987 OQ a,e, i = 2.65, 0.18, 12 El ements MPC 12322
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1988 10 26 08 14.48 +11 29.1 2. 330 2.518 89.0 23.2 17. 8
1988 11 05 08 21.68 +10 07.2

1988 11 15 08 26.59 +08 47.7 2.111 2. 556 105. 3 21.9 17.6
1988 11 25 08 28.94 +07 33.3

1988 12 05 08 28.57 +06 26.7 1.914 2.594 123.8 18. 4 17. 3
1988 12 15 08 25. 39 +05 30.8

1988 12 25 08 19. 56 +04 48.8 1.771 2.632 144.2 12. 6 17.0
1989 01 04 08 11.55 +04 22.9

1989 01 14 08 02. 13 +04 14.5 1.716 2.669 162.0 6.5 16. 7
1989 01 24 07 52.38 +04 22.6

1989 02 03 07 43. 39 +04 44.5 1.772 2. 706 156. 8 8.2 16.9
1989 02 13 07 36.13 +05 16.4

1989 02 23 07 31.23 +05 53.5 1.931 2.742 137.3 14. 2 17. 3
1989 03 05 07 28.97 +06 31.8

1989 03 15 07 29. 37 +07 07.8 2. 167 2.777 118.1 18. 4 17.7
1989 03 25 07 32.26 +07 38.9

1989 04 04 07 37.33 +08 03. 6 2. 446 2.811 100.8 20.5 18.1



