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Abstract. We survey the environment of Cl 1806-20 using near-infrared narrow-band imaging to
search for Bry features indicative of evolved massive stars. Using this technique, we successfully
detect previously identified massive stars in the cluster. We detect no new emission line stars,
establishing a firm upper limit on the number of Wolf Rayets and Luminous Blue Variables;
however, we do find several candidate OB supergiants, which likely represent the bulk of the
heretofore undiscovered massive star population.
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1. Introduction

Discovered by Fuchs et al. (1999), Cl 1806-20 is home to a variety of interesting and
rare objects, including a candidate Luminous Blue Variable (LBV 1806-20), multiple Wolf
Rayets (WRs), a soft-gamma repeater (SGR 1806-20), and several OB supergiants (Fuchs
et al. 1999, Eikenberry et al. 2004, Figer et al. 2005). Although individual members of
C1 1806-20 have been identified on a case-by-case basis with spectroscopy, no system-
atic effort to census the cluster’s massive stellar population exists in the literature. To
better constrain the membership of Cl 1806-20 we performed near-infrared narrow- and
broad-band imaging to search for massive candidate cluster members. We focused on
Bry emission lines indicative of stellar winds in massive stars (Hanson et al. 1996, Figer
et al. 1997, Blum et al. 2001) and Br~y absorption found in OB supergiants (Hanson et al.
1996).

2. Observation and Analysis

On 2005 August 26-27, we used the Wide Field Infrared Camera (WIRC) (Wilson et al.
2003) on the Palomar 200” telescope to obtain J, K, 2.16um Bry, and 2.27um Ky, im-
ages of an 8.7 arcminute x 8.7 arcminute region around Cl 1806-20. We reduced the data
with FATBOY, a PYTHON based data pipeline developed at the University of Florida,
and performed astrometry on these images using KOORDS in the KARMA software
package. We then completed PSF photometry on our science frames with DAOPHOT II
and ALLSTAR (Stetson 1987, Stetson 1992). We calibrated the J and K, magnitudes
for our sources with 2-MASS photometry. Using TOPCAT, the Tool for OPeration on
Catalogues and Table we matched data across all four bands.
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Figure 1. Color-color diagram of stars within an 4pc (2 arcmin) radius of Cl 1806-20. OB
supergiants are marked as triangles, WR stars as squares and the LBV as a circle. New OB
supergiant candidates are marked as inverted triangles. The solid black line is the narrow-band
zeropoint.

Using the resulting 4-band catalogue of sources we created a J — K versus Bry— K .on:
diagram (Fig. 1) of objects within a 2 arcmin radius from the cluster. We calculated the
2-D projected distance between each star and a point close to the center of the cluster.

Using an Ay = 29 + 2 for Cl 1806-20, (Corbel & Eikenberry 2004) we find Ax =
3.25 + 0.56 and A; = 8.18 £ 0.22 yielding a J — K, = 4.93 4+ 0.34 mag for the color of
the cluster. We focused our search for cluster members in this region of the diagram.

3. Results

We confirmed the existence of known massive stars in Cl 1806-20. Several of our re-
ported equivalent widths are in good agreement with the literature values. Where dis-
crepancies exist, we explored the reasons. We found that in some cases, insufficient in-
formation in the literature prevented quantitative comparison. In other cases, we found
literature data or completed follow-up observations that indicated the discrepancy may
be a result of intrinsic variations.

We did not detect any previously unknown WR or LBV stars in Cl 1806-20. This
finding allows us to place a firm upper limit on the number of very massive stars in
the cluster. However, we did find a population of candidate OB supergiants that may
represent the bulk of the heretofore undiscovered cluster population. We suggest that
these stars should be targeted for future spectroscopic observations.
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