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ABSTRACT

We analyze background fields along the bulge major axis away from the Galactic center by 2°5, 13°, and
31°. Our aim is to study the spatial distribution of different stellar populations.

A similar component of young disk main-sequence population is present in all fields. The bulge component
prevails in the innermost field, decreases for the 13° one, and is essentially absent in the 31° one. Evidence for
a weak old metal-poor component is seen in the three fields.

In the 13° field we detect a peculiar new feature which could be interpreted as an intermediate-age com-
ponent, and traces of this population in the 2°5 field are also found. This might be an old disk component.

Subject headings: Galaxy: stellar content — Galaxy: structure

1. INTRODUCTION

Studies of bulge color-magnitude diagrams (CMDs) have so
far been performed mostly along the minor axis (Terndrup
1988; Frogel et al. 1990) and further extending to the halo at
higher latitudes (Rodgers & Harding 1989). Such fields have
small disk contamination, and the main interest is to study the
bulge/halo transition. On the other hand, the major axis pro-
vides an opportunity to study in more detail the disk/bulge
transition.

In recent years we have been studying CMDs of bulge clus-
ters and accompanying fields: NGC 6553 (Ortolani, Barbuy, &
Bica 1990, hereafter Paper I), NGC 6528 (Ortolani, Bica, &
Barbuy 1992, hereafter Paper II). In this Letter, we analyze a
sequence of fields along the bulge major axis, observed in con-
nection with the clusters Terzan 1, NGC 6603, and Lynga 7.
The purpose of this study is to identify the relative importance
of different stellar populations in these fields.

2. DATA

The background fields have been observed in the V and I
Cousins filters at the European Southern Observatory (ESO), La
Silla (Chile), in a series of observing runs in 1990-1991, with
the 1.54 m Danish telescope.

The RCA CCD No. 5, with 512 x 320 30 um pixel was used.
The field of view corresponds on the sky to 4’ x 2!5. The
cluster coordinates are listed in Table 1 together with the offset
locations of the fields and their Galactic coordinates.

The reductions and calibrations were performed with Midas
and DAOPHOT packages, following the standard procedure
as already described in Papers I and II.

3. CMDs AND DISCUSSION

The projected distribution of the studied fields in Galactic
plane coordinates (I, b) is shown in Figure 1, together with
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other fields and clusters which we have analyzed in previous
papers.

The V versus (V —I) diagrams are shown in Figures 2, 3, and
4, respectively, for the Terzan 1 (I = 225), NGC 6603 (I = 13°),
and Lynga 7 (I = 31°) fields.

All the fields contain an extended young disk main-sequence
(MS) as expected for such low Galactic latitudes. They also
present a red stellar sequence parallel to the young MS, which
is identified with evolved stars in the range 100 <
rt(Myr) < 600 according to classical nonovershooting models,
as can be inferred from a comparison with Mermilliod’s (1981)
CMD:s for Galactic open clusters of different ages. The above
age, derived from classical models, is reduced by ~30% in the
case of overshooting models (Alongi et al. 1991).

The | = —31° field contains a weak old population com-
ponent, similar to a metal-poor globular cluster, with a red
giant branch (Fig. 4) and a group of blue stars which extends to
the left of the MS at ¥V ~ 20.9 and (V —1I) ~ 1.60. This com-
ponent could be identified with the blue horizontal branch
(HB) of a moderate to metal-poor old population (inner halo/
thick disk, Gilmore & Wyse 1985). Assuming (B— V), = 0 and
M, = 1.0 for these stars, a distance of 13.8 kpc is derived. This
average distance is not unexpected from the halo star distribu-
tion in this direction.

The | = 13° field contains a bulge-rich population which is
characterized by a red HB and a red giant branch (RGB). The
red HB is elongated and tilted due to differential reddening
and metallicity spread. Evidence of an old metal-poor com-
ponent, similar to that in the ] = — 31° field, is also present.

An important result is the detection of a concentration of
stars at V = 21.0 and (V' —I) ~ 2.7, which could be interpreted
as an intermediate-age turnoff component. It might be associ-
ated with the old disk or a bulge-disk transition subsystem.
Further data of this kind would allow one to know better the
properties of this component, such as spatial distribution, age,
and relative importance with respect to other population com-
ponents. By observing additional fields along b, its scale height
could be determined, which would provide important con-
straints on the collapse model of the Galaxy.

In Terzan 1’s field (I = —2°5), the bulge metal-rich com-
ponent is dominant. We see an RGB typical of very high metal-
licity (Ortolani, Bica, & Barbuy 1993, hereafter Paper III).
Traces of the intermediate population, detected in the | = 13°
field, might be present (Fig. 2). On the blue side of the MS
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F16. 1.—Projected distribution of studied fields in Galactic plane coordinates

TABLE 1

COORDINATES OF STUDIED BACKGROUND FIELDS, WHERE THE CLUSTER
COORDINATES AND THE OFFSET LOCATION OF THE
FIELDS ARE INDICATED

Cluster %1950 81950 Offset ) b
Terzanl .......... 17°32™34°  —03°0027" 4 NW 3575 +1.0
NGC6602 ........ 18 15 31 —182530 1N 128 —1.31
Lynga7........... 1607 04 —551106 20'N 3288 -—28

(V ~ 22.5) there is a weak short sequence, which might corre-
spond to a blue HB of a metal-poor population, or a hot HB
component associated with the metal-rich one (Greggio &
Renzini 1990). In fact, with the same assumptions about the
blue HB as above, the derived average distance is 9.1 kpc.

The comparison with Baade Window (BW) diagrams by
Terndrup (1988) located along the bulge minor axis, at higher
Galactic latitude (Fig. 1), shows that the bulge population
becomes overwhelming with respect to the blue disk MS. With

respect to the possible intermediate-age components detected
in our | = 13° field, it is difficult to judge its presence in Tern-
drup’s BW diagrams.

4. CONCLUSIONS

From the study of the three fields observed along the bulge
major axis, the following conclusions can be drawn:

1. A well-defined young disk main-sequence population is
seen in all fields.

2. The metal-rich bulge component is not present at the
I'= —31° field, appearing at | = 13° and becoming dominant
atl = —2?5.

The most important result of this Letter is the presence of a
feature which could be identified as an intermediate-age com-
ponent in the | = 13° field. Traces of this population seem to
appear also in the | = —2°5 field. This might be an old disk or
a bulge-disk transition component.

Another interpretation is that this possible intermediate-age
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component is part of a bar system in the central parts of the
Galaxy (Blitz & Spergel 1991). Indeed, a large fraction of bar
stellar populations in the LMC are of intermediate age. Since
the age of the identified turnoff component would be 5-10 Gyr,
this age is consistent with an intermediate age of the bar
(Frogel & Blanco 1990; Bica, Claria, & Dottori 1992; Hardy et
al. 1984). Further evidence for a coincidence with the bar is its
location where evidence for the presence of a bar has been

detected: these are IRAS asymptotic giant branch stars and
Miras, located at low latitudes and longitudes of +15° (de
Zeeuw 1992).

An alternative interpretation is an association with a large
star cloud in Sagittarius, where the field is projected. In fact,
Bica, Ortolani, & Barbuy (1993) detected a range of ages in the
star cloud of at least 100—600 Myr, but it could extend further
up to intermediate ages.
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