
Small-Telescope Astronomy on Global Scales 
ASP Conference Series, Vol. 246, 2001 
W.P. Chen, C. Lemme, B. Paczyiiski 

Search for Variable Stars in the Open Cluster N G C 2539 

K. J. Choo1'2, S.-L. Kim2, T. S. Yoon1, M.-Y. Chun2, H. Sung2, 
B.-G. Park1'2, H. B. Ann3, M. G. Lee4, Y.-B. Jeon2-4, I.-S. Yuk2-4 

lDept. of Astronomy and Atmospheric Sciences, Kyungpook National 
Univ., Taegu, 702-701, Korea 
2Korea Astronomy Observatory, Taejon, 305-348, Korea 
3Dept. of Earth Sciences, Pusan National Univ., Pusan, 609-135, Korea 
4Astronomy Program, SEES, Seoul National Univ., Seoul, 151-741, 
Korea 

Abstract. We report on the results of CCD photometric observations of 
the open cluster NGC 2539. Eight new variable stars have been found in 
the observed field of this cluster. However, no 7 Doradus-type variability 
was found among the member stars. 

Since 1998 we have been performing a long term project for CCD photo­
metric survey of open clusters, as well as time-series photometry, to search for 
variable stars in the clusters at the Bohyunsan Optical Astronomy Observatory 
(BOAO). As a part of this project we have carried out UBVI CCD photometry 
and V filter time-series photometry of the open cluster NGC 2539. The ob­
servations were done for ten nights between February and March of 2000, with 
the 1.8m reflector and an SITe 2K CCD camera at BOAO. Figure 1 shows the 
observed field of the cluster. 

From the UB VI photometry of NGC 2539, we have derived a reddening 
value E{B - V) = 0.06 ± 0.03, a true distance modulus (V - Mv)0 = 10.2 ± 0.1, 
and an age of log t [yr] = 8.8, using the empirical ZAMS (Sung & Bessell 1999) 
and the theoretical isochrone with Z — 0.019 (Girardi et al. 2000). 

We have examined the light curves of 583 stars from V filter time-series 
images and have discovered eight new variable stars among them. Five of them 
are classified to be eclipsing binary stars, and the others are: one S Set star, 
one field 7 Doradus star, and one field SPB star. Basic parameters of the eight 
variable stars are summarized in Table 1. We could not find any 7 Doradus-
type pulsating stars among the member stars in this cluster. This result is 
consistent with Krisciunas & Patten (1999)'s suggestion that the 7 Doradus-
type phenomenon occurs only in an open cluster younger than about 250 Myr. 
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Figure 1. Observed CCD field (llf6 x ll!6) of the open cluster NGC 
2539. Eight new variable stars are represented by open circles with 
their IDs. 

Table 1. Basic parameters of eight new variable stars in NGC 2539 

ID 

VI 
V2 
V3 
V4 
V5 
V6 
V7 
V8 

V1 

13m213 
14m290 
11™ 847 
15m652 
14™ 584 
14m301 
l lm050 
12™527 

B-V1 

0^255 
0™577 
0^086 
0^739 
0m749 
0^581 
lm603 
0m250 

Period 

0^055 
0?352 
r?092 
0?292 
0"?340 
(#945 
1?964 
0?700 

^ ' m a a ; 

~ 0^02 
~ 0 m 0 4 
~ 0 m 0 6 
~ 0^25 
~ (TIS 
~ 0^13 
~ 0 m 0 7 
~ ( T 0 4 

Epoch2 

2451597^1575 
2451585^13 
2451618^05 
2451591*025 
2451596^06 
2451617^99 
245163O?07 
2451629?15 

Type 

S Set 
field(?) 7 Dor 
field(?) SPB 

eclipsing binary 
eclipsing binary 
eclipsing binary 

field eclipsing binary 
eclipsing binary 

1 average visual magnitude and color 
2 at the maximum brightness for pulsating stars and the minimum for eclipsing binary 
stars 
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