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VARIABLES IN MESSIER 5:

A STUDY OF MOUNT WILSON 1917 OBSERVATIONS

By Christine M. Coutts

Abstract

This paper portrays the light curves and gives the epochs of maximum light for

62 variables from Shapley's 1917 collection of photographs of M5. This completes

the publication of their magnitudes.

Messier 5 is the fifth globular cluster in richness of variable stars,

being surpassed only by Messier 3, Omega Centauri, IC 4499 and

Messier 15. Of its 97 variables, 93 are of the RR Lyrae type. The other

types represented are W Virginis (nos. 42 and 84), irregular (no. 50)

and SS Cygni (no. 101). Periods have been determined for 91 of the

RR Lyrae stars (Bailey 1917, Shapley 1927 and Oosterhoff 1941).

Period changes have been investigated by Coutts and Sawyer Hogg

(1969), and independently by Kukarkin and Kukarkina (1969).

This paper presents the results from the measurement of Shapley's

collection of photographs taken with the Mount Wilson 60-inch tele-

scope on eight difTerent nights in 1917. When the periods were

published by Shapley in 1927, the individual magnitudes from the

plates were not given. For the above-mentioned study of the period

changes. Dr. H. W. Babcock, Director of the Hale Observatories,

kindly lent us the plates for measurement. The 1917 series on Seed 27

blue-sensitive emulsion consists of 115 exposures on 59 plates. Most of

the plates have double exposures with the two images separated by

approximately half a millimetre. Previously (Coutts and Sawyer Hogg

1969), measures from 62 exposures on 32 of the plates were published.

The present paper, with results from 51 exposures on 26 plates, com-

pletes the study. One plate, no. 3753, was not measureable.

Only sixty-two of the 97 variables were measured. The double

exposures made measuring difficult in crowded areas and where the

resolution was insufficient. Of the 62, 61 are of the RR Lyrae type. The
other is the W Virginis star no. 42, with a period of 25.738 days. (The

W Virginis, no. 84, was too crowded for measurement.) The stars were

measured with a Cuffey iris astrophotometer. The photographic

sequence was derived by converting Arp's (1962) B, V sequence to the

photographic system. The photographic magnitudes of the 62 variables

are listed in Table I with the heliocentric Julian days of the observa-

tions. Attempts were made to determine which of the two exposures
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TABLE I: PHOTOGRAPHIC MAGNITUDES
Plate Julian Day No. 1 No. 2 No. 3 No. 6 No. 7 No. 8 No. 9 No. 10 No. 11

3802
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No. 12 No. 14 No. 15 No. 16 No. 18 No. 19 No. 20 No. 21 No. 25 No. 28 No. 29

14.84
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Julian Day No. 30 No. 31 No. 32 No. 33 No. 35 No. 38 No. 39 No. 40 No. 41 No. 42

2421424

25

26

54

678

680
697

699

716
717

733

735

749
750
769
771

785

787

803

805

820
821

842

679

681

697

699
713

715

735

737

751

753
772

774

794

796

815

818
705

707

721

723

758

762

777

778

793

794

801

803
810
812
721

723

15.48
15.50
15.44
15.57
15.42

15.24
15.50
15.42

15,54
15.62

15.57

15.57

15.50
15.47
15.72

15.60

15.14
14.95
14.91
14.74
14.82
14.76

14.86

14.84
15.00
14.95
15.02

15.00
15.17
15.12

15.26

15.26
15.72

15.57

15.75
15.63
15.65
15.65

15.65

15.75
15.75
15.57
15.73
15.63

15.62

15.57

15.48
15.42

15.40
15.26

15.40
15.42
15.42

15.48

15.30
15.40
15.02

15.02

15.07

14.91

15.48

15.42
15.22
15.12
14.97

14.89
14.93
14.95

14.91

14.95

14.88
14.88

15.00
14.97
15.12

15.14
14.95
15.00

15.17

15.14
15.30
15.26

15.57

15,65

15.65

15.85

15.69

14.84
14.86
14.65
14.59
14.05
14.26
14.28

14.30
14.53
14.53
14.69
14.80
14.86
14.95
15.07

14.97
15.22

15.38

14.67

14.78
14.89
14.78
15.00
14.97

15.09
15.20
15.38
15.26
15.42
15.42

15.57

15.48
15.72

15.69
15.44
15.44

15.69
15.48

15.69
15.81
15.85

16.00

15.85
16.00
15.96

14.82

14.84
14.91

14.89
15.00
15.20
15.26
15.07
15.22

15.20
15.36
15.33
15.40
15.36
15.44
15.42

14.88

14.91
14.93
15.00
14.95

15.02

15.17

15.12

15.26
15.07

15.33
15.17

15.12

15.24
15.40

15.44
15.00
14.91

15.17

14.91

15.24
15.22

15.22

15.36
15.20
15.40
15.28
15.40
15.13
15.08
15.06
15.00

15.13

15.18

14.82

14.82

14.71

15.19
15.06
15.10
15.00
15.02

14.87

14.71
14.64
14.56

14.68

14.58

14.58
14.60

14.64
14.75
14.56

14.68
14.57

14.73

14.68

14.94

15.00
14.97
14.91

15.48 15.08

15.65
15.62

15.45
15.65

15.54

15.70

15.60
15.67

15.54

15.62

15.62
15.60
15.62

15.48

15.48
15.60

15.70
15.65

15.60

15.60
15.30
15,62

14.73
14.59
14.76
14.67

14.26
14.20

15.36
15,57
15.60
15.48

15,44
15.40
15.57

15.54
15.81

15.81

15.75

15.80

15.72
15.65

15.36

15.28
15.40
15.30
15.42
15.44

15.44
15.54
15,62
15.50
15.54
15.54
15.62

15.62
15.76

15.62
14.57
14.53

14.67

14.55
14.89
14,89
14,80
14,86
14,82
14.69

15.09
15.26

15.12
15.00
15.09
15.11

14.95
15.02
14.89
14.73
14.78

14.82

14.95
14.91

14.93
14.97

14.97

14.93

15.18
15.12

14.91

14.97

14.84
14.95
14.84
14.93

14.82

14.89
14.86

14.95

14.95
14.93
15.09
15.07
15.24

15.26
14.89
14.93

15.02

15.00
15.14
15.24

15.42
15.50
15.52

15.62

15.50

15.36
15.36
15.26
15.26
15.30
15.40
15.48
15.48

15.48

15.38
15.72

15.65
15.70

15.70
15.81
15.62

15.30

15.42

15.57

15.57

15.42

15.40
15.62

15.69
15.72

15.60
15.72

15.72

15.60
15.69
15.75

15.66
15.50
15.50

15.65

15.62

15.81

15.50

16.00
15.69
15.68
15.75

15.78
15.66

12.10

12.20

12.10

11.95

11.75

11.85

11.75

12.15

12.15

12.05

12.15

12.05

12.20

12.00

11.85

12.00

12.25

12.05

12.15

12.35

12.20

12.00

12,20
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No. 43 No. 44 No. 45 No. 47 No. 52 No. 55 No. 58 No. 59 No. 61 No. 62" No. 63

15.22
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Julian Day No. 64 No. 65 No. 66 No. 67 No. 68 No. 69 No. 70 No. 71 No. 72 No. 73

2421424

25

26

678

680

697

699

716

717

733
735

749
750

769
771

785

787

803
805

820
821

842

679

681

697

699

713

715

735

737

751

753

772

774

794

796

815

818

705
707

721

723

758

762

777

778

793
794

801

803

810
812

15.72
15.72

15.72
15.60
15.57
15.50
15.76
15.48
15.67
15.73
15.75
15.73
15.67
15.48

15.50
15.38
15.50
15.40
15.68

15.65
15.76
15.62

15.73
15.65
15.75

15.75

15.70
15.64

15.77
15.77

15.28
15.20

15.26

15.17

15.42

15.28
15.22

15.38
15.44
15.24

15.68

15.50

15.67

15.70
15.85
15.88
15.75
15.48
15.95

15.60
15.86
15.80
15.65
15.62

15.60
15.57

15.65

15.69
15.57

15.69

15.78
15.73
15.36

15.88
15.69
15.70
15.62

15.89
15.65

15.75

15.60

15.77
15.50

15.75

15.65

15.73
15.48
15.85

15.57
15.20
14.84
14.76
14.76
14.89
14.74

15.26
15.50
15.48
15.33
15.69
15.50
15.42

15.65
15.70
15.70
15.54
15.65

15.22

15.20
15.30
15.30
15.22

15.20
15.33
15.36
15.50
15.48

15.48

15.44

15.44
15.54

15.63
15.70

14.91

14.89

15.14
15.12

15.12

15.17
14.91

15.30

15.50
15.60
15.64
15.57
15.62

14.

14.

14.

14.

14.

14.

14.

15.

15.

15.

15.

15.

15.

15.

15.

15.

40

40

38

35

30

38

86

02

07

00

17

30

38

40

38

28

16.00

14.

14.

14.

14.

14.

14.

14.

14.

14.

14.

15.

15.

15.

15.

15.

15.

15.

15.

14.

14.

14.

14.

14.

14.

14.

14.

14.

14.

73

78

84

80

53

65

73

67

84

82

07

14

12

00

54

44

38

28

69

59

30

30

36

32

30

30

48

65

14.59
14.93
15.17
15.17

15.85
15.48

15.17
15.24
15.42

15.48
15.50
15.42

15.48
15.42

15.80
15.75
15.73
15.67

15.85
15.80

15.50
15.48

15.90
15.90

15.30
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No. 74 No. 75 No. 76 No. 77 No. 78 No. 79 No. 80 No. 81 No. 83 No. 87 No. 92
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Fig. 1, cont'd—Light Curves of the 62 Variables.



90 Christine M. Coutts

16-0

15-5-1.,

•••ft • •-

P=0 46 V33

P = 030

• %
150

• • •'

• ••

•t

.V|

•\">
"*.•••:

**'-••* 7•.*..»'

P=049

.^ •

kr.i.v ^... -^4..*:'

•*..

• • •

P=0 32

<--»«>^

•5 5 5 5

Fig. 1, cont'd—Light Curves of the 62 Variables.



Variables in M5: A Study of Mount Wilson 1917 Observations 91

I4«

ISO

I4« -

ISO

kW

15-0

150

160

••>5...
• • ' •• •

^'i

v*"

.•• •

• • •

% .

v
k

\

*••;.*•

TJ~r

1
• •

*••. J*

• • •• -

P=0-33

.•"til,

•V .

/ ••.%•

t
• • * • .

• • •

150

150

ISO

5 5 5

Fig. 1, cont'd^—Light Curves of the 62 V^ariables.



92 Christine M. Coutts

160

145

150

• • •

• ••/ ,

P=0-48 --V66

S« .

• • •

• ••.

• •

• • •

•t..-
•:%«

P=033

' • • •

»•• .

-150

• • . -- •

.«

.. • • •

5 5 5 5
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TABLE II

Elements of the Variables
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TABLE II

—

continued
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