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Abstract. The color-magnitude diagrams of ~ 1 x 10° stars obtained
for 19 fields towards the Galactic bulge with the OGLE project reveal
a well-defined population of bulge red clump stars. We found that the
distributions of the extinction-adjusted apparent magnitudes of red clump
stars in fields lying at [ = £5° in galactic longitude differ by ~ 0.4
mag. A plausible explanation of this observed difference in the luminosity
distribution is that the Galactic bulge is a triaxial structure, or a bar,
which is inclined to the line of sight by no more than 45°. The part of
the bar at the positive galactic longitude is closer to us. Work is now
under way to model the Galactic bar by fitting the observed luminosity
functions in the red clump region for various fields. Preliminary results
indicate that the angle of the inclination of the bar to the line of sight
can be as small as ~ 20°. Gravitational microlensing can provide us with
additional constraints on the structure of the Galactic bar.

Introduction

The Optical Gravitational Lensing Experiment (OGLE, Udalski et al. 1994;
Paczyiiski et al. 1995 and references therein) is an extensive photometric search
for the rare cases of gravitational microlensing of the Galactic bulge stars by
foreground objects. It provides a huge database {Szymarski & Udalski 1993),
from which color-magnitude diagrams have been compiled (Udalski et al. 1993,
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Figure 1. The V,,_; distributions of red clump stars for six of our
fields. With the vertical dashed lines we mark the position of the mode
of the distributions and with the dotted line we show the mode of the
first distribution. There is a clear anti-correlation between the V,,_,
value of the mode and the Galactic longitude [ for a given field. This
indicates that the bulge is not axially symmetric.

1995). Here we discuss the use of a well-defined population of bulge red clump
stars to investigate the presence of the bar in our Galaxy. The results of our
earlier studies are described by Stanek et al. (1994, 1995a).

There are now a number of photometric and dynamical indications that -
the Galaxy is barred (for a review see Kuijken, these proceedings). The bar is
clearly present in the COBE DIRBE data, which was used by Dwek et al. (1995)
to constrain a number of analytical bar models existing in the literature.

2. The Data

Udalski et al. (1993, 1995) present color-magnitude diagrams (CMDs) of
19 fields in the direction of the Galactic bulge, which cover nearly 1.5 square
degrees and contain about 8 x 10° stars. Here we use a well-defined population
of bulge red clump stars to investigate the presence of the bar in our Galaxy.

To analyze the distribution of bulge red clump stars in a quantitative man-
ner, we define the extinction-insensitive V,,_, parameter

V, , =V -26(V-I), (1)

where we use a reddening law E,_, = A, /2.6. The parameter V,,_, has been
defined so that if A, /F, _, is independent of location then for any particular
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Figure 2. Model fit (thick continuous line) to the V,,_, distributions
of the same six fields as in Figure 1.

star its value is not affected by the unknown extinction (Stanek et al. 1994;
Wozniak & Stanek 1995). For all 19 fields we select the region of the CMD
clearly dominated by the bulge red clump stars. For every field all stars in
that region were counted in bins of AV, _, = 0.05. The result for some of the
fields appears in Figure 1, where we show the number of stars as a function
of V,,_,. The fields were ordered from top-left to bottom-right by decreasing
galactic longitude [. The distributions shown in Figure 1 are similar in shape,
with red clump stars forming a pronounced peak. There is however a clear shift
between the distributions, in the sense that stars from fields with bigger values
of [ have on average smaller values of V,,_, parameter. To quantify this shift,
for every field we found the mode of the V,,_, distribution (Figure 1). There
is a clear anti-correlation between the V,,_, value of the mode and the Galactic
longitude [ for a given field that corresponds to a decrease of the V,,_, value of
~ 0.04 mag degree™1.

3. Discussion

For various fields we have shown that the distributions of bulge red clump
stars as a function of extinction-adjusted apparent magnitude are similar in
shape but are systematically shifted. This is likely due to the difference in the
distance to the bulge red clump stars in various fields and indicates that the
bulge is not axially symmetric.

We use the observed luminosity function of red clump stars to put con-
straints on various models of the Galactic bar. This has the advantage over
studies using surface brightness measurements (Dwek et al. 1995) that the red
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clump stars provide information about the depth of the bar along the line of
sight. Such information was recently used by Stanek (1995) in his study of the
magnitude offset between gravitationally lensed stars and observed stars. The
preliminary results from the modelling of the Galactic bar by fitting the ob-
served red clump luminosity function (Stanek et al. 1995b, Figure 2) indicate
that the inclination of the Galactic bar to the line of sight is about ~ 20°. How-
ever, the current data is not sufficient to discriminate between various models of
the Galactic bar 3-D mass distribution, so during the current OGLE observing
season we are collecting data for additional fields across the bulge.

The presence of the bar in the Galaxy seems to be firmly established by
various authors and methods, but there are still considerable differences as to
details of the bar structure or angle of inclination to the line of sight. We have
shown that the red clump stars can be very useful for investigating the Galactic
bar, being both numerous and relatively bright. We are now extending the work
presented here, by incorporating more information provided by the red clump
region of CMDs, to test a variety of Galactic bar models (Stanek et al. 1995b).
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