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Abstract

We are reporting some recent results from our long-term
program aimed at characterizing the obscured present -
day star cluster population in the Galaxy. Our goal
is to expand the current census of the Milky Ways in-
ner stellar disk to guide models seeking to understand
the structure and recent star formation history of our
Galaxy. The immediate goal is to derive accurate cluster
physical parameters using precise infrared photometry
and spectroscopy. So far, we observed approximately 60
star cluster candidates selected from di�erent infrared
catalogs. Their nature, reddening, distance, age and
mass are analyzed. Two of them: Mercer 3 and Mercer 5
are new obscured MW globular clusters. Among the
newly identi�ed open clusters the objects [DBS2003] 179,
Mercer 23, Mercer 30, Mercer 70, and [DBS2003] 106 are
particularly interesting because they contain massive
young OB and WR stars with strong emission lines.
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Fig. 1. The true color composite images fromJHK S frames of some clusters in

our sample.
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Observations and Reductions

Young clusters are often di�cult to �nd because they
can be heavily embedded in dust, making them visi-
ble only in the infrared. We embarked on a long-term
project based on the 2MASS (Skrutskie et al. 2006)
and GLIMPSE (Benjamin et al. 2003) near and mid-
infrared surveys to search the inner Milky Way for hid-
den star clusters and to study them in details (Borissova
et al. 2003, 2005, 2006, 2008; Ivanov et al. 2002, 2005,
Kurtev et al. 2007, 2008, Hanson et al. 2008). Our
analysis is based on broadbandJHK s imaging taken
with the near-IR imagers PANIC at the Las Campanas
Observatory; SofI, NTT and ISAAC, VLT of the ESO,
Chile, as well as low and middle resolution near IR
spectroscopy obtained with the same instruments. The
stellar photometry was carried out withALLSTAR
DAOPHOT II . The photometric calibration is per-
formed with 2 MASS magnitudes of thousand stars, cov-
ering wide color and magnitude range. For the spectro-
scopic reduction we used a combination of IRAF and the
ESO pipelines.
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Results: Obscured globular clusters

We found that Mercer 3 and Mercer 5 are new Milky
Way globular clusters. Mercer 3 is among the most
metal rich globular clusters in the Galaxy - [Fe/H]CG =
-0.16� 0:12 (Kurtev et al 2008). The object is physically
located at the inner edge of the thin disk and the tran-
sition region with the bulge, and also falls in the zone
of the missing globulars toward the central region of the
Milky Way. Mercer 5 is more metal-poor with [Fe/H]CG
= -0.94� 0:16 (Longmore et al. 2009, in preparation).
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Fig. 2. True color images; color-magnitude diagrams, and low-resolution spectra

of Mercer 3 and Mercer 5 obtained with SofI, NTT, ESO.
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Clusters hosting Wolf-Rayet and O emission
line stars

Typical color-magnitude diagrams of clusters with O
type emission line stars and/or Wolf-Rayet are shown in
Fig.3. Usually these clusters su�er from heavy fore and
background stellar contamination, but they are com-
pact with diameter� 1.0-1.5 arcmin, and stands out well
above the surrounding �eld. We selected the most prob-
able cluster members statistically, using photometric and
spatial criteria (Borissova et al. 2005; Bonatto & Bica
2006). The decontaminated CMDs show the typical se-
quences for a young open cluster: a well-developed main
sequence and population of pre-main sequence stars.
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Fig.3. Color-magnitude diagrams of [DBS2003] 179 (ISAAC, VLT)and Mercer 23

(SofI, NTT).

The extinction values are estimated from the location
of the cluster stars in the color-color diagrams. To
determine the distance to the clusters, we used the
K-band spectral classi�cation of B-type objects and the
intrinsic color and absolute magnitudes of the B main
sequence stars given in the calibration of Martins & Plez
(2006). The cluster ages are determined from isochrone
main-sequence and pre-MS �tting, using theoretical
isochrones from Girardi et al. (2002) database, as
well as PMS the isochrones from Siess et al.(2000). In
general, the obtained ages are least than 5 Myr.

Our spectral observations are obtained with the SOfI,
NTT and ISAAC, VLT with low (R=1400) and medium
(R=4000, 9000) resolution, respectively. Typically, we
took 2-3 slit positions centered on the brightest clus-
ter members, selected from the decontaminated color-
magnitude diagrams. As can be expected for such
young not very massive clusters most of the observed
objects are early OB main sequence stars. We deter-
mined their spectral classes from a direct comparison
with template stellar spectra from the atlas of Hanson
et al. (2005). An example is shown in Fig. 4, left panel.
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Fig. 4. The ISAAC spectra of Mercer 23. The di�erent spectra have been arbi-

trarily shifted along the 
uxF� axis for clarity.

Five cluster from our sample: DBS2003] 179, Mer-
cer 23, Mercer 30, Mercer 70, and [DBS2003] 106 are par-
ticularly interesting because they contain massive OB
and WR stars with strong emission lines (Fig. 4, right
panel). For these stars we used the CMFGEN model
(Hillier & Miller 1998) to obtain synthetic line pro-
�les. We use the ratio of the HeI and HeII lines as
the temperature diagnostic. The strength of Br
 and
HI 1.67 together with the helium lines were used to
derive the He/H abundances. To measure all parame-
ters simultaneously we calculated a grid of models span-
ning a range of temperatures from 30000 to 50000 K
and mass loss rates from 1� 10� 6 to 2.5� 10� 5 _M =yr.
The model spectra of WR stars in Mercer 30 are

overploted in Fig. 5.

Fig. 5. Observed spectra and overplot models of WR stars in Mercer 30.
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Conclusions

Most of the clusters from our studies have typical ages of
1-10 Myr, and the typical masses - of order of a few thou-
sand solar masses. Only �ve clusters mentioned above
show evidence of being moderately massive (at or ap-
proaching 104 solar masses.)
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