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PERIODS OF VARIABLE STARS IN THE GLOBULAR
CLUSTER XGC 5053

By Helen B. Sawyer

THE globular cluster XGC 5053 is a loose globular cluster in high

galactic latitude, with very low intrinsic luminosity. With an

absolute magnitude of only — 5.3, 1 this cluster ranks near the bottom

of the luminosity scale of globular clusters, the only cluster of lower

luminosity being XGC 7492, of absolute magnitude —4.7. Its con-

centration class is XI, 2 its galactic latitude and longitude are +78°

and 310°. At R.A. 13
h
39m .O, Dec. + 17° 57' (1950) it is well placed

for observation in the northern hemisphere.

A. Variable Stars.

In 1927 Baade" announced the discovery of nine variable stars

in this object, and published estimates of their magnitudes on 37

plates, taken mostly with the 1-metre Hamburg reflector. A plate

of the cluster identifying the variables and sequence stars is given

in his paper. From the behaviour of the variables on these plates,

he assumed that they were all cluster type variables, with a mean
median magnitude of 16.19, but he determined no periods.

An accumulation of 64 plates taken by the writer with the 74-

inch David Dunlap reflector over the past nine years provides

material for intensive investigation of the variables in this cluster.

For telescopic assistance in taking these plates, I am indebted to

Dr. F. S. Hogg, Mr. Gerald Longworth, and .Miss Ruth Xorthcott.

Xumerous pairs of plates were searched systematically with the

blink microscope, but only one new variable was detected, Xo. 10,

at x = +94", y — +56", on Baade's co-ordinate system.

The magnitude sequence as determined by Baade was used, and

the variables estimated twice on each plate. Periods have now been

determined for all ten variables, all of which were found to be of the

cluster type. For most of the variables, the same period satisfies

both the series of observations by Baade (which are not republished

in this paper) and those of Sawyer. There is a separation of about

ten years bel ween these two series. For two variables, there is real

evidence for a period change in this interval. And for one Other

variable, five isolated, early, scattered observations by Baade are
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Periods of Variable Stars in the Globular Cluster XGC 505S 361

not well represented by a period which suits all the other obser-

vations.

Table I contains the observations of the variables on the David

Dunlap plates. Table II gives the elements of the variables as

derived from these observations in conjunction with those of Baade.

The light curves are represented by the individual observations in

figures 1 and 2. Baade's observations have been represented in

separate curves.

For this cluster, the longest cluster type period is 0.74 day, and

the shortest is 0.29 day. The average range of these ten variables

TABLE II

Elements oi Variable Stars in* NGC 5053
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is rather small, being only 0.7 magnitude. In regard to period fre-

quency, this cluster is another of the double maximum type dis-

cussed by the writer, 4 with an avoidance of periods close to half a

day. In this case, however, as shown in figure 3, the majority of

periods lie in the one-third of a day region.

• j a*-£s

Fig. 3. The frequency distribution of periods in NGC 5053, intervals of 0.05

day.

B. Variable Stars in Relation to Colour-Magnitude Diagram

This cluster is important as a testing-ground for the relation

between variable and non-variable stars, since Cuffey 5 has deter-

mined the colour-magnitude diagram for it. Schwarzschild, 6 Cuffey,

and Baade, 7 have pointed out that the cluster type variables in

globular clusters lie in a definite region of the colour-magnitude

diagram, and that most of the stars in this region tend to be variable.

With the 30-inch Link reflector, Cuffey made a photometric

survey of this cluster, and obtained magnitudes and red coloui

indices for 155 stars in it. The colour-magnitude diagram Mas found

to be characteristic for a globular cluster, although unusual in that

one of the fainter branches extends toward red stars, though he

points out that this trend might be changed by observational evi-

dence a magnitude or two fainter.

Cuffey found the nine variable stars to be closely grouped

together at the beginning of the faint blue branch, near apparent

red photographic magnitude 15.6, and red colour-index 0.7. In and

around this same colour magnitude region were fourteen stars not

known to be variable. Cuffey lacked sufficient plates to confirm

or deny the variability of these.

The writer has estimated these stars on all of her plates, from

an identification chart kindly provided by Dr. Cuffey. The stars

lying in this critical region of the colour-magnitude diagram are,

according to numbers in Cuffey 's unpublished catalogue: 68, 15, 81,

90, 101, 118, 148, 156, and 158. No. 68 proved to be the same as
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Variable Xo. 10 which had been independently found by the writer

with the blink microscope. Other stars close to the region, which

Cuffey suggested as possible variables are: 21, 25, 33, 131, and 146.

Accordingly the magnitudes of these 14 stars were estimated

once by the writer on each of 62 plates; the extreme points for the

stars were then estimated a second time. The result was somewhat

surprising. Not a single one of these stars (apart from the known
Yar. Xo. 10) proved to be variable in the sense of having a range

large enough to conclude variability. For eleven of these stars, the

estimates on 62 plates have a maximum spread of only 0.2 magni-

tude per star. For one of them, there is one point which gives a

spread of 0.3 magnitude. And for the remaining one, Xo. 158, the

estimates have a spread of 0.4 magnitude, with three points over

the 0.2 magnitude interval. A star of comparable magnitude, pre-

sumed non-variable, was estimated along with the possible variables.

The estimates on this star gave a spread of 0.3 magnitude, just one

point being over the 0.2 magnitude interval. On the other hand,

the estimates of the variable of smallest range, No. 10, have a spread

of 0.5 magnitude, with 16 points outside a 0.2 magnitude interval.

The distribution of the estimates for these stars is given in Table III.

TABLE III

Frequency of Recorded Magnitudes for Cuffey's Possible Variables

on 62 Plates

Star
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findings of Schwarzschild in Messier 3 where he concluded "In the

color-magnitude diagram of Messier 3 the region occupied by the

variables does not seem to contain non-variables, which indicates

that stars which can pulsate do pulsate."

Of course a variation whose total range is not more than 0.2

magnitude cannot be ruled out for these stars from the existing

observations.

C. Distance of Cluster.

Since Baade's magnitude sequence was employed, the modulus

of the cluster as determined from the median magnitudes of the

variables should be expected to agree closely with Baade's value.

Such proves to be the case. The median magnitude of the ten cluster

type variables as determined by the writer is 16.23, with an average

deviation of only 0.04 magnitude. The median magnitude of seven

variables as determined by Baade was 16.19. Shapley 1 used a

modulus of 16.2 in his most recent determination of the distances

of high latitude clusters. This gives a distance of the cluster of

about 17 kiloparsecs, in excellent agreement with Cuffey's distance

of 16 ± 2 kiloparsecs as determined from the colour magnitude

diagram. Any absorption correction may be neglected for this

cluster, since there is an absence of colour excess as well as an excess

in the numbers of extragalactic nebulae in nearby fields.

This cluster is noteworthy for its very large distance of about

55,000 light years above the galactic plane, as well as for its very

low luminosity. Its luminosity and appearance are in marked con-

trast to the adjacent cluster NGC 5024, which is a close neighbour

in space, but of much higher intrinsic luminosity.
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