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UBV PHOTOMETRY OF M67 MEMBERS

W.L. Sanders!

Department of Astronomy
New Mexico State University

Received 1988 October 11

RESUMEN
Se presenta fotometria UBV de la muestra mds amplia de miembros de Mé67.

ABSTRACT
Complete UBV photometry of the most complete membership of M67 is offered.
Key words: CLUSTERS-OPEN — PHOTOMETRY

I. INTRODUCTION

With a new extensive cluster membership (649 proba-
ble members, Sanders 1977), photometry for nearly all
members were undertaken to improve the color-magni-
tude (C-M) diagram for M67. As one of the oldest and
richest galactic clusters known, good C-M data are es-
sential to the determination of age and, potentially, disk
metal abundance history. Age is, of course, critically im-
portant to the study of cluster evolution and internal
dynamics. The old M67 cluster may also serve as a pos-
sible continuity link to the youngest globular clusters
when modeling global galactic evolution.

Publication of these data has been delayed while
awaiting more modern stellar evolutionary isochrones. It
was thought that the more recent isochrones might lead
to an improved age estimate, but uncertainties in red-
dening, distance, abundance, and imperfections in the
isochrones themselves leads to severe ambiguities. In this
author’s opinion, it does not seem possible at this time
to confidently choose a unique isochrone for the M67
C-M diagram, although others have done so. These data
are offered to others that they may proceed.

II. PHOTOMETRY

UBV magnitudes for those new, mostly faint mem-
bers were observed at the KPNO 50-inch telescope dur-
ing the years 1980-82. An S20 extended red cathode
and standard KPNO UBYV filter sets were used through-
out. Thirty-four Landolt standards were used each night
and mean errors were the usual, i.e., ranging approxima-
tely 0.015 — 0.025 in ¥, 0.010 — 0.020 in B—V, and
0.020-0.030 in U—B for all nights. The standards ran-

1. Visiting Astronomer, Kitt Peak National Observatory, oper-
ated by the Association of Universities for Research in Astrono-
my, Inc., under contract with the National Science Foundation.

ged V=8.11t0142,B-V=00t019,U-B=-0.1to
2.1. The reduction procedure was multivariate least
squares for all significant terms. That photometry, com-
bined with existing photometry, is presented in Table 1.
The table lists data for all stars with a membership prob-
ability greater than 50% and is mostly self-explanatory.
The column headed “S” indicates photometry either
taken from or combined (weighted) with other sources.
The sources and their arbitrarily assigned weights are as
follows: JS = Johnson and Sandage 1955 (wt =1); M =
Murray, Corben, and Allchorn 1965; Murray and Cle-
ments 1968 (wt = 0 where photographically measured);
ES = Eggen and Sandage 1964 (wt = 1); R = Racine
1971 (wt = 0 photographic and wt = 0 when combined
with Sanders 1977). The observations reported here are
all given wt = 1. Variability was not noted at this level,
but neither was it seriously searched for.

TABLE 1
PHOTOMETRY OF M67
Star | 4 B-V U-B Wt Ra (1950) Dec S
4 HR +
8 14.87 0.71 0.16 4 4 40.6 11 24 24
15 13.15 0.61 0.11 3 449 37.9 11 31 32
44 14.97 0.76 0.34 3 449 2.4 12 00 37
51 14.52 0.83 0.52 2 446 24.4 12 05 45
60 15.66 0.64 0.00 3 446 24.3 12 16 29
61 14.85 0.64 0.03 2 449 60.0 12 18 42
63 15.82 0.78 0.36 3 49 22.7 12 19 30
80 12.75 0.53 0©0.01 3 449 32.7 12 40 36
103 15.69 0.67 0.06 3 449 49.8 11 32 33
110 14.75 0.72 0.22 2 45 09.6 11 37 48
135 13.78 0.60 0.01 2 45 03.4 11 57 26
144 14.17 0.88 0.45 2 44 47.9 12 01 01
145 12.90 0.44 -0.01 2 44 53.7 12 01 30
151 14.79 0.82 0.42 2 45 03.5 12 05 07
157 13.72 0.59 0.07 2 44 55.0 12 15 37
215 14.38 0.66 0.02 2 45 18.6 11 37 51
218 13.27 0.73 0.35 2 45 10.2 11 38 31
225 14.43 0.49 -0.01 2 45 30.5 11 43 29
243 15.50 0.89 0.46 3 45 33.9 11 56 49
251 12.57 0.67 0.15 2 45 09.8 12 02 45
31
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Sar V  B-V U-B Wt Ra (1950) Dec s Stat ¥V B-V U-B Wt Ra (1950) Dec s
1982 14.27 0.66 0.19 1 49 56.2 11 27 01 2207 12.59 0.59 0.15 1 47 26.5 12 04 46 R
1583 14.39 0.64 0.16 1 49 46.8 11 28 11 2203 12.76 0.80 0.39 1 47 26.4 12 04 54 R
19723 15.65 0.60 -0.02 2 49 38.0 11 35 48 2212 12.63 0.61 0.10 1 47 24.5 12 06 06 R
1996 15.064 0.60 0.10 3 49 53.3 11 37 56 2213 14.89 0.72 0.22 1 647 06.1 12 05 16 R
2015 12.56 0.61 0.03 1 49 44.5 12 00 17 2216 15.05 0.76 0.36 1 47 18.3 12 06 44 R
2021 12.29 1.17 1.08 1 49 59.0 12 17 29 2219 13.16 0.57 0.05 1 47 10.8 12 07 01 R
2202 15.23 0.77 0.38 1 47 08.3 12 01 32 R 2221 13.38 0.58 0.06 1 47 08.3 12 07 32 R
2204 12.88 0.47 0.07 1 47 14.6 12 03 10 R 2222 14.89 0.77 0.31 1 47 05.9 12 07 29 R
2205 13.16 0.56 0.06 1 47 14.3 12 02 45 R 2223 13.30 0.51 0.03 1 47 23.7 12 08 23 R
2206 12.33 0.75 0.30 1 47 10.7 12 02 21 R 2224 13.62 0.61 9.99 0 47 01.3 12 09 47 M
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Fig. 1. C-M magnitude of M67.

The color-magnitude diagram of the stars listed in
Table 1 is shown in Figure 1. This diagram consists of
all stars whose membership probability is greater than
or equal to 50%. The plotted points are the observed
values of ¥ and B— V uncorrected for reddening. A well
defined cluster main sequence, giant, and horizontal
branch are present. The “gap” located at ¥V = 13.1 and
B—V =0.55 is also evident. Presumably this feature re-
sults from a rapid stage of stellar evolution.

The cluster main sequence is well defined for stars
having V less than about 15. At an approximate dis-
tance modulus of 9.5, this corresponds to an absolute
visual magnitude near 5.5. Fainter than this value the
cluster’s main sequence becomes less well defined.

I wish to thank Dr. B. McNamara for contributing a
few of the UBV observations.
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