
PUBLICATIONS OF

THE DAVID DUNLAP OBSERVATORY
UNIVERSITY OF TORONTO

Volume I Number 24

PERIODS OF VARIABLE STARS

IN THE GLOBULAR CLUSTER MESSIER 9

BY

HELEN B. SAWYER

1951

TORONTO, CANADA





PERIODS OF VARIABLE STARS IN THE
GLOBULAR CLUSTER MESSIER 9

By Helen B. Sawyer

(With Plate XXXIII)

The globular cluster Messier 9, NGC 6333, is one of the brighter

globular clusters, but it is situated in a region of considerable

obscuration in Ophiuchus. Discovered by Messier in 1764, the

cluster has been relatively little studied, doubtless due to its con-

siderable southern declination. Its right ascension is 17h 16m, and

declination - 18° 28' (1950). At galactic longitude 333° and latitude

+ 9°, the cluster, with apparent magnitude 8.92 is one of the brightest

of the numerous group situated around the galactic centre. With
an absolute magnitude of — 7.78

1

this cluster ranks among the more
luminous globular clusters, which causes the stars to be crowded

together in the central region on a photographic plate.

Messier 9 was among those clusters which Bailey 2 suggested

should be searched for variables, at about the same time that

Shapley 3 announced one variable in it in 1916. No further work
has been done on variables in the cluster since that time, except

that contained in a progress report by the writer4 at the Columbus
meeting of the American Astronomical Society in 1947.

The writer began work on this object in 1939 with the 36-inch

Steward Observatory telescope, through the kindness of Dr. E. F.

Carpenter and the National Academy of Sciences. This is the fifth 5

in a series of papers on southern globular clusters, resulting from

that visit. During a six-week interval of that year 14 plates were

taken on this cluster. In subsequent seasons, the 74-inch David
Dunlap reflector has been used to continue the programme. Un-
fortunately the southern declination of this object prevents photo-

graphing it over an interval greater than 2.7 hours on any one night.

Further, our seeing conditions deteriorate noticeably when such a

low object is far off the meridian. However, 89 plates have been

obtained with the 74-inch, making 103 plates now available for

study.

In addition to the variable found by Shapley, twelve new vari-

ables have been found by the writer. Thirty pairs of plates were
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blinked in this investigation. A sequence was set up in the cluster

from six sequence plates exposed on both the cluster and a standard

sequence. One plate with the 36-inch telescope was exposed for

20 minutes on Kapteyn Area 134, and five with the 74-inch were

exposed on Area 133 with exposure times ranging from 6 to 12

minutes. However, because of the great zenith distance involved,

with uncertainties in atmospheric absorption, the magnitudes

cannot have a high weight.

Table I lists the comparison stars with their positions and

magnitudes. The positions were measured with a reseau, with the

centre of the cluster corresponding to the one used by Shapley.

Table II contains the observations of the variables, the means from

two measures, except for No. 1 1 . This variable is located right in

the heart of the cluster. A number of plates taken under exceptional

seeing conditions show its variability beyond question, but it is

futile to attempt to estimate it on most plates.
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Because of the limited hour angle of the plates, considerable

difficulty was experienced in determining the periods. The method

worked out by R. W. Tanner6 for detecting spurious periods in

spectroscopic binaries has proved of great value in the investigation

of periods in this cluster. From the known fact that the phase

residuals, A<p, of a spurious period will be related to the deviation,

a, of the time of the observation from the meridian or ideal time,

Tanner shows that by making use of the statistical relation between

A<p and a one could weed out the spurious periods and confirm true

periods. When the period obtained is the true one, a plot of A<p

against a shows points scattered along the x-axis (a-axis), but if the

period is a false one then a definite slope of the points is obtained,

accentuated by the observations at the larger hour angles. From
the amount of slope the true period may be determined. Once a

preliminary period was obtained for a variable in Messier 9, ac-

cording to Tanner's method phase residuals from a mean light curve

were plotted against the hour angle of the observations. In the

case of four variables this method showed that an alternative period

was the correct one.

The elements of all the variables, with the exception of Nos. 8

and 11, are contained in Table III. The ranges given for the vari-

ables are from the 74-inch plates where nearby stars are better

separated from the variables. The periods determined range in

length from 0.24 day to 0.67 day. Of the eleven periods, seven are

over half a day, and four are definitely less than a half day. This

is the type of cluster with a double maximum in period frequency,

with periods around two-thirds of a day and one-third of a day, and

no periods around one-half day. Judged from its magnitude and

position, No. 13 is almost certainly a field variable, and is not re-

garded as a cluster member. This happens to be the faintest

variable for which the writer has ever determined a period.

The light curves of the variables are represented in figures 1

and 2. In three cases where the Arizona plates give systematically

brighter magnitudes, these have been indicated by open circles.

Several of the variables are among the brightest stars at maxi-

mum, reaching magnitude 15.6. The mean magnitude of the 25

brightest stars is 15.50, with the 6th brightest at 14.9 and the 30th

at 15.8. These values have been determined with the same sequence

as used for the variables, but they agree remarkably well with the

determination made by Shapley 7 years earlier, when a different

sequence was used and an independent selection of bright stars
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made. Then the values obtained were 15.61, 15.08, and 15.88

respectively. There appears to be only a tenth of a magnitude

difference between the two sets of values, a rather remarkable result

when the brightest stars and the sequence were selected and

measured quite independently each time.

The mean median magnitude of 9 RR Lyrae stars which are

cluster members is 16.39, which value we may take as the modulus

of the cluster. Excluded from this mean are variables No. 2, an

obvious double star; No. 8, of unknown type; No. 11 in centre of

cluster; and No. 13 undoubtedly a field star. The modulus of 16.61

TABLE III

Elements of the Variable Stars in NGC 6333

Var.
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