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INTRODUCTION

This is the third in the seriesof catalogues of variable stars in globular clusters published

by the David Dunlap Observatory. The first appeared in 1939 (David Dunlap Publications,

vol. 1, no. 4) and the second in 1955 (vol. 2, no. 2). In addition, a catalogue of variables

in globular clusters south of 29° declination was published in 1966 at Cordoba by

C. R. Fourcade and J. R. Laborde, along with a splendid atlas of photographic prints of

clusters prepared by J. Albarracin.

A preliminary edition of this Third Catalogue, in manuscript form, comprising 2057

entries, was circulated at the lAU Colloquium no. 21, "Variable Stars in Globular Clus-

ters and in Related Systems." in August 1972. Investigators were invited to send correc-

tions and additions to the author of the manuscript by October 2, 1972. The cut-off

date for material included in this publication is November 1, 1972. Considerable new

material was received, much of it from the Colloquium itself. This led to extensive re-

visions in the manuscript and some delay in its publication. Some of the conclusions

drawn from the material of the Third Catalogue are in press in the Colloquium volume

edited by J. D. Fernie.

SUMMARY 01 DATA ON VARIABLES IN GLOBULAR CLUSTERS

At present a recorded search for variables in 108 of the approximately 130 globular

clusters belonging to our galaxy has been made. This search has yielded 2119 variables.

Certainly variables do not abound in most globular clusters. Of the 108 clusters that

have been examined, only 10 contain more than 50 variables each, and 81 contain

fewer than 20 variables each. At the time of compilation of the Second Catalogue,

from the distribution it appeared that the most frequent number of variables found in

a globular cluster was one. Now, from the data in the Third Catalogue, the most fre-

quent number is zero. There are effectively 13 clusters with no variables, if one includes

NGC 6397, whose three variables are considered field stars. One variable alone is found

in each of 10 clusters.

Figure 1 siiows the frequency distribution of the number of variables per cluster.

More than 60 per cent of the clusters examined, 65 in all, have 10 variables or fewer;

exactly 25 per cent, 26 clusters, have more than 20 variables; and 5 clusters have ap-

proximately 100 or more. The richest cluster still remains NGC 5272, Messier 3, with

212 variables. The second richest is Omega Centauri, NGC 5139, with 179. Next in

order of richness is IC 4499, a newcomer in this catalogue, less than 1
0° from the

southern celestial pole, with 129 discovered by Fourcade and Laborde, and 41 sus-

pected. Messier 1 5, NGC 7078, with 1 I 1 and Messier 5, NGC 5904, with 97 complete

this list of exceptionally rich clusters.

One of the problems faced in compiling this catalogue was to decide whether to in-

clude or exclude field variables. In general my policy has been to number those varia-

bles which lie within the obvious confines of a cluster, even though some of them arc

manifestly field stars. To omit them would ultimately lead to confusion. On the other

hand, work of recent years in the surroundings of globular clusters has shown that
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Figure 1 Distribution of the known, published variables per cluster.

some of the RR Lyrae stars well beyt)nd their confines are likely members, or were so

in the past. These stars are not included among the numbered variables of a cluster, ex-

cept in a few cases.

NUMBERS OF TYPES OF VARIABLES AND KNOWN PIRIODS

Of the known variables, periods have now been determined for 1313 in 55 clusters,

compared with 843 in 38 clusters in 1955. In many clusters some periods have been

revised or redetermined. In some cases there are only minor changes in the fifth or

higher decimal places, but in others the change is major, even in the first decimal,

giving an alternate period. In addition, many determinations of period changes have

now been made. An effective summary of such changes in a concise catalogue is not

possible, and the reader is referred to the original papers t\)r pertinent data.

Table I gives a summary of the numbers and types of variables and numbers oi

periods known in the 108 globular clusters for which there is a record of search. For

further particulars about these stars, such as cluster membership, the reader is referred

to the catalogue itself.

The first column of the table gives the customary designation of the cluster, usually

the NGC number. The second gives the total number of variables, and the third the

total number of known periods. Periods for RR Lyrae stars are counted as known even

when the published value is questionable or there is an alternate period, providing at

least two decimals are given; and for semircgular variables if a numerical value of the

cycle has been published. The fourth column gives the number of RR Lyrae periods
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TABLE I

Summary of Variable Stars in Globular Clusters
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Figure 2 Numbers of RR Lyrae periods at intervals of 0.01 days.

hanced by the new material. Certainly in globular clusters variables of the RRab type

have a strong preference for periods around 0.55 day, and of the RRc type, around

0.35 day.

DESCRIPTION OF THE CATALOGUE

The catalogue contains every globular cluster considered as belonging to our galaxy for

which there is now a published record of search for variables. These clusters number

108, and 1 1 others are mentioned in brief references.

For the material of the catalogue an attempt has been made to select the most recent

or the best determined data. This means that in some clusters for even a single variable

the data in different columns may be drawn from different sources. When the Second

Catalogue was prepared in 1955, every effort was made to obtain from the authors, or

their respective institutions, information sufficient to identify variables listed many

years earlier as unpublished. Despite this attempt, much of the unpublished material

had to be left in relatively useless form. Now, 17 years later, it seems unlikely that any

more of this material can ever be salvaged, and in most cases it is not mentioned in the

Third Catalogue.

The system of references has been put on a different basis from that used in the First

and Second Catalogues. As the literature proliferates with the years, it becomes no

longer feasible to reprint all the references for a cluster in each catalogue. Accordingly
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only references since the publication of the Second Catalogue are included for the

most part, along with a few overlooked earlier. However, for some clusters on which

there has been no key work since then, an occasional early reference has been repeated

to aid the reader.

The format of the reference system has also been altered from that used in the earlier

catalogues. References are now printed under each cluster. The abbreviations of publi-

cations have been chosen to conform to the system of H. Schneller in Geschichte und

Literaturdes Lichtwechsels der Veranderlichen Sterne (Berlin), which seems to convey

the necessary information in as concise a manner as possible. An index of the abbrevia-

tions used is given at the end of the catalogue. Photo or chart is shown by (p) or (c).

The principal papers on variables in any cluster are listed by author and abbreviated

reference. However, there are some papers (23 in all) with remarks about many clusters.

These more frequently mentioned papers are abbreviated to initials and the year of pub-

lication in this century, the key to these abbreviations being also given at the end, with

the title of the paper. For clusters for which the Atlas and Catalogue of Fourcade, La-

borde, and Albarracin contains new material, this reference is listed with the main ref-

erences; otherwise it appears among the highly abbreviated ones.

Anyone actually investigating a cluster is strongly urged to consult the full list of ref-

erences given in the Second Catalogue.

The clusters are Hsted in order of NGC number, which does not always correspond to

the order in right ascension. Those lacking an NGC number are placed in order of right

ascension, which, along with declination, is given for the equinox of 1950. If the cluster

has a Messier number, that is given.

The variables are numbered according to the previous catalogues, and new numbers

are usually assigned in order of discovery. The policy is to try to restrict the new num-

bers to those variables within the apparent physical area of the cluster, but it is not

feasible to follow this rule rigidly.

Thejc and>' coordinates are given in seconds of arc and correspond in direction to

right ascension and declination. For a given cluster, they are usually those pubhshed by

the first investigator, or reduced to his selected centre. In some cases, these coordinates

unfortunately are not yet available.

The magnitudes are usually the latest that have been obtained, which are hopefully

the best determined for maximum and minimum. Most of the magnitudes are photo-

graphic, but there is a gradual shift to the use of B magnitudes.

The epoch of maximum is usually, but not always, chosen as the one accompanying

the period selected. Individual papers should be consulted to determine whether the

time is heliocentric or geocentric.

The period is generally that most recently published. Stars with periods less than a

day are assumed to be of RR Lyrae type unless otherwise indicated in the remarks. For

stars with periods between one and thirty days the type is assumed to be Cepheid.

The "remarks" column contains a miscellany of information. An increase or decrease

in period is indicated by + or - respectively, a constant period by "est" or 0. "Alt"

means an alternate period has been published, "var" signifies a variable period, and "B2"
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the Blashko effect. An available spectral type is indicated by "Sp" sometimes followed

by the type without subdivision, and an available radial velocity by "V." Stars which

have been shown to be definitely or very probably field stars are indicated by "f" and

proven cluster stars by "mem." The abbreviation used for the type of variable is that in

the Third Edition of the General Catalogue of Variable Stars by B. V. Kukarkin et al.

(1969). For variables found since publication of the Second Catalogue, the discoverer

is usually indicated.
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No. Max. Min. Epoch Period Remarks

NGC 104 (47 Tucanae) a0d^2l"^.9, 6-72°21'

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

36.8

64.7

328.4

18.8

271.9

97.3

349.2

16.0

108

72

306

+ 1254

- 301.95

+ 8.25

-112.6

-193.9

+ 52.8

-160.4

-284.6

-103.8

-113.0

+ 57.0

- 78

+702

+ 138

-348

-139.92

+ 66.83

11.60 15.63

11.70 14.48

11.70 15.85

12.50 14.0

13.0 13.7

13.0 13.6

13.0 13.7

12.4 14.0

13.6 14.7

13.1 13.6

13.2 14.0

13.89 14.45 36046.614

12.0
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No. Max. Min. Epoch Period Remarks

NGC 288 a 00h50'".2, 5 -26° 5
2'

1 -55 +79 13.5 14.1 25576 103

Shapley, Star Clusters, p. 45 (1930); Oosterhoff, BAN 9.397 (1943)

S55a, S59, R62c, S62, S69

NGC 362 a Ol^Ol^^.e, 5 -71°07'

1



Catalogue 11

No. Max. Min. Epoch Period Remarks

Palomar 1 a 03^25^.7, 5 +79° 28'

No variables found.

Kinman and Rosino, ASP 74.499 (1962)

R61, S61

Palomar 2 a 04^43^.1, 5 +31°23'

No variables found.

Rosino and Pinto, lAU Coll 21 (1973)

R61

NGC1851 a05hl2m.4, 5-40°05'

1
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No. x" y" Max. Min. Epoch Period Remarks

NGC2298 a06h47m.2, 6-35°57'

1 +119.35 -37.40 F&L
2 - 30.53 -22.28 F&L

Fourcade, Laborde and Albarracin, Atlas y Catalogo, Cordoba (1966)

S55a, S59, R62c, S62, F&L63, S69

NGC2419 a07h34ni.8, 6+39°00'

1



Catalogue 13

No. Max. Min. Epoch Period Remarks

NGC2808 a09hl0m.9, 5-64°39'

F&L
F&L
F&L
F&L
F&L
F&L
F&L
Alcaino 27

Alcaino 35

Fourcade, Laborde and Albarracin, Atlas y Catalogo, Cordoba (1966); Alcaino, Astr and Ap 15.360

(P)(1971)
S55a, S59, R62c, S62, S69

1
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No.



Catalogue 15

No.
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No.



Catalogue 17

No.



18 Variable Stars in Globular Clusters

No.



Catalogue 19

No.



20 Variable Stars in Globular Clusters

No.



Catalogue 21

No.



22 Variable Stars in Globular Clusters

No.



Catalogue 23

No.



24 Variable Stars in Globular Clusters

No.



Catalogue 25

No.



26 Variable Stars in Globular Clusters

No.
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No. Max. Min. Epoch Period Remarks

NGC5272 (continued)

148
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No.



Catalogue 29

No. Max. Min. Epoch Period Remarks

NGC5286 a 13^43^.0, 6 -5r07'

1



30 Variable Stars in Globular Clusters

No. x" y" Max. Min. Epoch Period Remark.s

NGC5634 al4h27m.O, 6 -05°45'

1



Catalogue 31

No. x" \" Max. Min. Epoch Period Remarks

IC4499 (continued)

29
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No. x" y" Max. Min. Epoch Period Remarks

IC 4499 (continued)

76



Catalogue 33

No. Max. Min. Epoch Period Remarks

IC 4499 (continued)

123
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No. Max. Min. Epoch Period Remarks

lom



Catalogue 35

No.
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No.
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No. Max. Min. Epoch Period Remarks

NGC 5927 a 15h24m.4, 5 -50°29'

L&F 4, f.'

L&F 14

300: Osborn

V3, LE&M
V6, LE&M
V7, LE&M
V8, LE&M
V9, LE&M
VIO, LE&M
L43, LE&M
L17,LE&M, f?

V mags, for vars. 4-1 1, Lloyd Evans and Menzies, unpub. (1972). 13 field variables, Laborde and

Four cade.

Laborde and Four cade. Cordoba Repr 138 (p) (1966); Osborn, Obs 88.26 (p) (1968), Letter

(1968): Lloyd Evans, Letter, V3 (1972); Lloyd Evans and Menzies, lAU Coll 21 (1973)

S55b, R62b, FLA66, S69. S70

1
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No. Max. Min. Epoch Period Remarks

NGC6093 (continued)

7 +502 +112

Nova + 4.0 2.7

11.9

6.8

16.3 32770.60

00551

223.50 RSco,f
TSco

Sawyer, Toronto Publ 1, 12 (1942); Joy, ApJ 110.105 (1949); Eggen, Royal Obs Bull 29.E73

(1961); Kukarkin, Letter (1972); Sawyer Hogg and Wehlau, unpub (1972)

Nova bibliography: Sawyer, Toronto Comm 1 (1938)

S55a, S57, R57, S59, S62, R65, St66, S67, S69, S70

NGC 6101 a 16h20m.0, 5 -72°06'

Searched by Fourcade and Laborde, but no variables found.

Fourcade, Laborde and Albarracin, Atlas y Catalogo, Cordoba (1966)

S55b, R62b

NGC 6121 (Messier
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No.
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No. Max. Min. Epoch Period Remarks

NGC6171 (continued)

16



Catalogue 41

No. Max. Min. Epoch Period Remarks

NGC6218 (Messier 12) a 16h44m.6, 5 -01°52'

1 +34 -62 11.9 13.2 27306.708

Sawyer, Toronto Publ 1,2(1938); Joy, ApJ 110.105 (1949)

S55a, S57, S59. R62a, S62, R65, S69

15.508 SpF-G, V

NGC6229 al6h45m.6, 6+47°37'

1
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No. Max. Min. Epoch Period Remarks

NGC6254 (continued)

3 -209 +106 13.10 13.82 34905.64 7.908 Min

Voroshilov

Arp IV-37

Joy, ApJ 110.105 (1948); Arp, AJ 60.1,320 (1955), AJ 62.129 (1957); Wallerstein, ApJ 127.583

(1958); Voroshilov, AC 623.7 (1971)

S55a, S57, S59, R62a, S62, R65, S69

Palomar 15 al6h57m.6, 5



Catalogue 43

No.
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No. x" y" Max. Min. Epoch Period Remarks

NGC6266 (continued)

80 - 85.3 + 90.4 15.90 16.74 33422.54 0.58858

81 -110.5 + 97.3 15.65 16.95 33419.39 0.53093

82 - 39.4 - 68.0 33421.58 0.56481

83 - 38.3 - 9.9 van Agt

84 16.55 17.53 G&F
85 16.68 17.55 G&F
86 16.38 17.69 G&F
87 15.80 16.70 G&F
88 16.04 16.75 G&F
89 16.45 17.66 G&F

Wallerstein, ApJ 127.583 (1958); van Agt and Oosterhoff, Leiden Ann 21.253 (p) (1959); Gas-

coigne and Ford, Proc Astr Soc Aust 1.16 (1967); van Agt, Priv comm (1971); Gascoigne, Letter

(1971)

S55a, S57, S59, S61, R62a, S62, R65, FLA66, S69, S70

NGC6273 (Messier 19) a 16h59m.5, 5 26° 11'

Cap?
1



Catalogue 45

No. Max. Min. Epoch Period Remarks

NGC6293 al7h07m.i,5 -26°30'

1
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No. Max. Min. Epoch Period Remarks

NGC 6333 (Messier 9) al7hl6m.2. 5 -18°28'

1



1
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No.



Catalogue 49

No. Max. Min. Epoch Period Remarks

HP 1 (continued)

5

6

7

8

9

10

11

12

13

14

15

T363,

T364,

T126,

T130,

T247,

T251,

T136,

T137,

T139,

T142,

T143,

1965

1965

1966

1966

1966

1966

1966

1966

1966

1966

1966

Identification of new variables only on prints, as indicated.

Cailliatte, Lyon Pub! 5, 33 (1962). Haute Prov Publ 7. 2 (1964); Terzan, Haute Prov Publ 7, 3, 38

(p) (1964). Haute Prov Publ 8. 1 1 (p), 12 (1965). Haute Prov Publ 8. 12 bis (p) (1966)

R62b,S67, S69

NGC6380 al7h3im.9. 6 39°02'

1 -14.85 +131.45 F&L

Four cade. Laborde and Albarracin, Atlas y Catalogo, Cordoba (1966)

S55b.R62b

NGC6388 al7h32m.6. 5-44°43'

1

2

3

4

5

6

7

VI,

M

V2,M
V3
V4, M
V6
V7
V8

8 VIO
9 Vll

All variables found by Lloyd Evans and Menzies, identified on print.

Fourcade, Laborde and Albarracin, Atlas y Catalogo, Cordoba (1966); Feast, Quart JRAS 13.191

(1972); Lloyd Evans and Menzies, lAU CoU 21 (c) (1973)

S55b, R62b,F72

Tonantzintla 2 a 17^3201.7, 5 -38° 32'

1 +71.78

2 +80.85

+63.25

+49.50

F&L
F&L

Fourcade, Laborde and Albarracin, Atlas y Catalogo, Cordoba (1966)
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No. Max. Min. Epoch Period Remarks

NGC6397 a 17h36m 8, 5 -53°39'

1



Catalogue 51

No. Max. Min. Epoch Period Remarks

NGC6402 (continued)

28
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No. Max. Min. Epoch Period Remarks

NGC6402 (continued)

76



Catalogue 53

No. Max. Min. Epoch Period Remarks

NGC6440 al7h45m.9. 5 -20°2r

S55b, R62b

NGC6441 a\l^'
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No. Max. Min. Epoch Period Remarks

NGC6522 (continued)

G numbers those assigned by Baade and Gaposchkin. Clube's var. 7 identified on Plate 2 (1965)

where some other numbers do not correspond with text. Membership comments from Clube

(1972).

Gaposchkin, VS 10.337 (p)(1955); Nassau, Spec Vat Ric 5.171 (1958); Woolley, Report of the

Astronomer Royal (1964); Alexander, Obs 80.1 10 (1965); Clube, Royal Obs Bull 95.E383 (p)

(1965); Terzan, Haute Prov Publ 8, 12 (p) (1965); Clube, Letter (1972); Kukarkin, Letter (1972)

S55a, S59, S61, R62a, S62, P64, L65, R65, FLA66, S67, S69, F72

NGC6528 al8hoim.6, 5 -30°04'

A few variables from rich galactic field projected against this cluster, but Baade considered none of

them a cluster member. S55a.

Gaposchkin, VS 10.337 (1955)

S59, S61, R62a, S62, FLA 66, S69

NOG 6535 al8hOim.3, 5-00°18'

1 -197 +65 16.3

Sawyer, JRASC 47.229 (p) (1953)

S55a, S57, S59, R62c, S62, S69

17.3

NGC6539 a 18h02m.l, 5 -07°35'

One unpublished variable, Baade. S55a.

S57,S59, R62c, S62,S69

NGC6541 al8h04m.4, 5 43°44'

1 -18.0 -126.0 12.5 [16

Alcaino, Astr and Ap 13.399 (1971)

S55a, S57, S59, R62c, S62, F&L63, FLA66, S69

long Alcaino 127,

prob mem

NGC6544 a 18h04m.3, 5 -25°01'

R62b

NGC6553 al8h06m.3, 6 -25°56'

1
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No. Max. Min. Epoch Period Remarks

NGC6553 (continued)

8

9

10

11

12

13

14

Nova -131: -281: [12 30955

LE&M 3

LE&M6
LE&M 7

LE&M 13

LE&M 1

4

LE&M 24

LE&M 33

NSgr 1943

Vars. 1-5 found by Thackeray, 6-14 and one suspected by Lloyd Evans and Menzies (1973).

Shapley's two suspected variables are doubtful, Thackeray, Letter (1956).

Lloyd Evans and Menzies, lAU Coll 21 (p) (1973). Nova: MayaU, AJ 54.191 (1949)

S55a, R57, S59, R62a, S62, R65, St66, S69

3C
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No. Max. Min. Epoch Period Remarks

NGC6569 (continued)

Three field variables, Rosino.

Rosino, Asiago Contr 132 (p) (1962)

S55b, R57, S61, R62c, F&L63, S64, FLA66, S69

NGC6584 al8hl4m.6, 6 -52°14'

1 -82.5 -24.75 F&L

Nine field variables, Bailey.

Bailey, HB 801 (1924); Fourcade, Laborde and Albarracin, Atlas y Catalogo, Cordoba (1966)

S55a, S59, R62c, S62, F&L63, S69

NGC6624 al8h20m.5, 6 -30°23'

+ 167.75

+ 114.13

- 9.63

- 39.88

+ 176.00

+ 226.88

+ 49.50

- 20.63

F&Ll
F&L 2

F&L 11

F&L 14

Only four of the variables in FLA 66 are listed here. The other 29 are considered field stars.

Laborde and Fourcade, Cordoba Repr 127 (p) (1966); Fourcade, Laborde and Albarracin, Atlas

y Catalogo, Cordoba (1966)

S55b,R62b,S67, S69

NGC6626(Messiei



Catalogue 57

No. Max. Min. Epoch Period Remarks

NGC 6637 (Messier 69) al8h28m.l.5 32°23'

1
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No.



Catalogue 59

No.
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No.



Catalogue 61

No. Max. Min. Epoch Period Remarks

NGC6715 (continued)

65
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No. Max. Min. Epoch Period Remarks

NGC6723 (continued)

20



Catalogue 63

No. x"
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No. Max. Min. Epoch Period Remarks

NGC 6864 (Messier 75) a 20h03m.2, 5 -22°04'

1



Catalogue 65

No.
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No. Max. Min. Epoch Period Remarks

NGC6981 (continued)

19



Catalogue 67

No.
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No.



Catalogue 69

No.
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No.



Catalogue 71

No.
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No. y Max. Min. Epoch Period Remarks

NGC 7099 (continued)

Variables of Terzan (1968) identified on print.

Rosino, Asiago Contr 117 (1961); Terzan, Haute Prov Publ 9, 24 (p) (1968); Dickens, Preprint

(1972)

S55a, R57, S57, S59, R62a, S62, S64, R65, St66, S69, S70

Palomar 12 a2lh43m.7, 5 -21°28'

Zwicky, RR
RR, K&R
103a-D plate K&R

Zwicky, Morphological Astronomy, p. 205 (p) (1957); Kinman and Rosino, ASP 74.503 (p) (1962)

R61,S61, S64,S69

1
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