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PLATE XXVIII

N

*

The globular cluster Messier 80, XGC 6093, showing six variable stars.

Variable Xo. 1, a long period Cepheid, is at maximum.
Scale, 1 mm = 8."l. Enlarged from Steward plate 4444, taken 1939. June 23.



VARIABLE STARS IN THE GLOBULAR CLUSTER
MESSIER 80

By Helen B. Sawyer

(With Plate XXVIII)

HP H IS is the first paper in a series of short reports on variable stars

in southern globular clusters. The material for these investi-

gations consists of 279 direct photographs. These were taken by the

writer in 1939 with the 36-inch Steward reflector of the University of

Arizona at Tucson, through the kindness of the Director, Dr. E. F.

Carpenter. The expedition was made possible by a grant from the

National Academy of Sciences. The writer wishes to express her

appreciation to those who made this study of southern globular

clusters possible. Useful material was obtained on fourteen clusters.

This material is intended as a preliminary survey only, to show the

number of variables a cluster may contain, with special attention to

long period Cepheids. For no cluster are the plates sufficient for

an exhaustive investigation of the light curves of the variables.

Imperial Eclipse plates were used.

Messier 80 (NGC 6093) is already well known as being the only

globular cluster in which a nova has been seen. This cluster is

situated in a rich region in Scorpio, R.A. 16 h 14 m .l, Dec. -22°52'

(1950), galactic latitude+ 18°, on the edge of a region of obscuring

nebulosity. It was in 1860 that a nova flared forth in the very

centre of the cluster, reaching apparent magnitude 6.8. It is still

not known whether the nova was definitely associated with the

cluster, and no identification of it exists to-day. Its position as

determined visually in 1860 does not correspond to that of any of

the variables in the cluster. If it was in the cluster, it was an

unusually bright nova. 1

Only two variable stars, besides the nova, have been known in

this cluster. These were announced by Bailey2 in his compre-

hensive work in 1902. The cluster is an exceedingly compact and

congested object, of concentration class 3 II, so that the search for

variables is difficult. From a search <>t the 26 available plates with

a blink microscope recently constructed by Dr. R. K. Young at this

observatory, tin writer has found four additional variables. With

one exception, these have small ranges. It is possible that other
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variables of small range have escaped detection, but it is unlikely

that any other variables with range as large as one magnitude exist

in the cluster. The positions of these variables have been measured

on a suitable plate by means of a reseau, oriented by a trail in declin-

ation, and referred to the same centre used by Bailey. The scale of

the plates taken with the 36-inch reflector using the zero-power

Ross corrector, as determined by Dr. E. F. Carpenter from measures

of a Pleiades plate is 44".42±0".06 per millimetre.

Magnitude values for the comparison stars selected by Bailey

were determined from two sequence plates, both of sixteen minutes

exposure, on Kapteyn Selected Area 132. The magnitudes of the

stars used in the selected area are those given by Seares, Kapteyn,

and van Rhijn. 4 The values obtained for the comparison stars are

as follows: a, 12.5; b, 12.5; c, 13.2; d, 13.5; e, 13.9; f, 14.1
; g, 14.5;

h, 14.7; k, 15.2; 1, 15.3; m, 15.5; n, 15.6; o, 15.9; p, 16.3; q, 16.7.

Table I gives the positions of the variables, including the two

found by Bailey, and their maximum, minimum, and median magni-

tudes. The variables are marked on Plate XXVIII. Variable No.

6, which is 9' from the cluster centre, is probably a field variable.

The angular diameter of this cluster as measured by Shapley and

Sayer5 is 14'.3.

The variables have been estimated on all the 26 plates available

to the writer. The average exposure time of each plate is sixteen

minutes, and the limiting magnitude of the better plates is about

16.8. From the small ranges and day to day changes it may be

inferred that Variables 3, 4, and 5 are cluster type, though the

plates, taken of necessity near the meridian at the same hour angle

do not suffice for period determination. No information can be
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gleaned as to the type of variability of Bailey's Variable No. 2,

because of small range and congestion. No. 6 is shown to be a long

period variable. Starting at magnitude 14.1 on the earliest plate

in the series, taken on May 18, 1939, it drops steadily to magnitude

15.8 on the last plate, taken June 24, 1939. Probably these values

do not represent the real maximum or minimum of this star.

For Variable No. 1 the plates suffice to indicate that the star is

a long period Cepheid with period of about 16 days. Table II gives

the observations of this star. Since there is no series taken through-

out one night, these observations cannot prove that this is not a

short period star; but in view of the large range and great brightness,
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while the modulus from the three variables assumed to be cluster

type is 16.0. Both of these values are in good agreement with the

previous value 7 of the modulus determined from the brightest stars,

16.22. Assuming a modulus of 16.05 from this study of the vari-

ables, the distance uncorrected for absorption is 16 kiloparsecs.

Doubtless this must be substantially corrected for absorption, be-

cause Stebbins and Whitford 8 find a colour excess of +0.10 magni-

tude for this cluster. The actual correction to be applied seems in

doubt, as the cluster falls in an intermediate group of clusters show-
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ing small obscuration. Baade's counts 8 show the number of nebulae

to be less than normal, though the number of stars in the field is

normal.

Messier 80 is therefore a distant cluster, poor in variable stars.

The few that it contains support the period-luminosity relation ; and

it contributes another long period Cepheid to the rather scanty

number known in globular clusters.
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