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OVERVIEW

We present the study of a sample of intermediate age open clusters (age ~ 10 -30 Myr) using optical (UBVRI) and infrared photometric data. Optical photometry was obtained as part of the

San Pedro Martir Open Clusters Project (SPM-OCP, Schuster et al. 2007; Michel et al. 2013). Infrared photometry was retrieved from 2MASS, WISE and GLIMPSE databases. Open clus-
ters included 1n the SPM-OCP were selected from catalogues presented by Dias et al. (2002) and Froebrich, Scholz & Raftery (2007). One of the main goals of the SPM-OCP 1s to compile a
self-consistent and homogeneous set of cluster fundamental parameters such as reddening, distance, age, and metallicity whenever possible. In this work, we have analyzed a set of 35 clus-

ters from the SPM-OCP with estimated ages between ~ 10 and 30 Myr. Derived fundamental parameters for each cluster in the sample as well as an example of typical color-color and color-

magnitude diagrams are presented. Kinematic membership was established by using proper motion data taken from the literature. Based on infrared photometry, we have searched for candi-

date stars to posses a circumstellar disk within each clusters. For those selected candidates a follow-up spectroscopic study 1s being carried on.

OBSERVATIONS AND DATA REDUCTION

All observations were carried out at the 0.84m telescope of the Observatorio Astronomico Nacio-

nal at San Pedro Martir, B.C., Mexico. The same instrumental setup (telescope, CCD and filters)

was used through all runs. Also the same observing procedures, reduction method and system of
standard stars (Landolt 1983, 1992) were used through all the runs. A set of UBVRI Johnson-

Cousins filters, mounted on the filter-wheel "Mexman" was used. The SITEI (SI 003) CCD
camera, with 1024 x 1024 pixels array (24 um pixel size), was used as detector. The pixel size

projected on the sky was 0.393"" and the total field of view was 6.73 x 6.73 arcmin”.

Data reduction was performed following standarc

2

| procedures within IRAF. DAOPHOT task was

used to obtain PSF fitting photometry. Typical error in V band 1s smaller than 0.1 mag for V<17

mag.
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PRELIMINARY RESULTS

Fully calibrated photometry in five bands were obtained from our data (UBVRI). In-
frared photometry (J, H , Ks) from 2MASS catalogue was appended to our database.
When available GLIMPSE and WISE data were also included. Data from other photo-
metric systems available 1n the literature and information on proper motions were also
included 1n our final database. In this way analysis of spectral energy distribution in a
wider range 1n wavelength and kinematic properties of clusters 1s possible.

Fundamental cluster parameters were derived using the optical color-color diagram,
(U-B) vs (B-V), and five different color-magnitude diagrams together with theoretical
zero age main sequence (ZAMS) and isochrones. The ZAMS by Schmidt-Kaler
(1982) and Padova 1sochrones (Girardi et al. 2000, Bertell1 et al. 2008, Marigo et al.
2008) were used. Derived parameters and other relevant information for each cluster
are presented 1n the Table of results.

A typical set of diagrams used to derive cluster parameters are shown in Figures 1 to
5, for the particular case of NGC 6604. Since for this cluster GLIMPSE data were
available, a preliminar analysis of disk population was done. From Fig. 4 we can see
that ten stars are clearly i1dentified as thick disk objects. A spectroscopic follow-up
study 1s being carried out to obtain spectral types of these stars as a second stage of

the project.

I I I I I I I I I I I I I I I I I I
NGC 6604

I I I I
| Av=3.01
log(age)=6.65
[ D= 1995 pc
L [Fe/H]= 0.00
. N = 232

uo(mas/yr)

- NGC 8604

BIBLIOGRAPHY

. Bertelli, G., Girardi, L., Marigo, P., & Nasi, E. 2008, A&A, 484,
815.

. Froebrich, D., Schol, A., Raftery, C.L., 2007, MNRAS, 374,
399.

. Girardi, L., Bressan, A., Bertelli, G., &Chiosi, C. 2000, A&AS,
141, 371.

. Landolt, A.U. 1983, AJ, 88, 439.
. Landolt, A.U. 1992, AJ, 104, 340.

. Marigo, P., Girardi, L., Bressan, A., Groenewegen, M.A.T.,
Silva, L., & Granato, G.L. 2008, A&A, 482, 883.

. Michel et al. 2013, in preparation.

. Schmidt-Kaler, Th. 1982, in Landolt Bornstein New Series,
Group VI, Vol. 2b, Stars and Stars Clusters, ed. K. Schaifers
& H.H. Voigt (Berlin: SpringerVerlag), 14.

. Schuster, W. J., et al. 2007, in IAU Symp, 235, Galaxy
Evolution Across the Hubble Time, ed. F. Combes & J.
Palous (Cambridge, Cambridge, Univ. Press), 331.

. Stetson, P.B. 1987, PASP, 99, 191.

lrlIlIIIIIIIIIII

I__ 1 1 1 l 1 L 1 1 I 1 1 1 1 I L 1 1 | l 1 1

0 0.5 1 1.5
[4.5]-[8.0]

This project was supported by UNAM-PAPIIT grant In 109311. The Observatorio Astronomico Nacional at San Pedro Martir, is a facility operated by Insti-

tuto de Astronomia of the Universidad Nacional Autonoma de Mexico. We acknowledge the staff of the San Pedro Martir Observatory for their support.




