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Individual V (green dots) and R  (red dots) observations of GSC 118-199
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V and R  synthetic Wilson-Devinney fits (solid curves) to normal points of GSC 118-199
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GSC 118-199 with their inner Lagrangian surface
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V and R  synthetic Wilson-Devinney fits (solid curves) to normal points of GSC 118-199
C

R  synthetic Wilson-Devinney fits (solid curves) to normal points of GSC 118-199 
at primary.  The van Eyken et al.  (2011) discovery eclipse (blue dots) is plotted for comparison.
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GSC 118-199 was discovered to be an eclipsing binary by van Eyken et al.  (2011) 
(designated as 5-6432 in that paper) in their intensive monitoring of the young 
(7- 10 Myr) 25 Ori association as part of the Palomar Transient Factory (PTF) Orion 
project.  However, because of the brightness of the system (R

c
 = 12.7 mag), their 

instruments could only accurately monitor the binary during its deep 
(0.6 mag in R

c
) total eclipse.  Not enough eclipses were obtained to determine a 

period and no secondary was ever detected.  GSC 118-199 was observed at Eastern 
University from Feb 2011 – Mar 2013 in order to discover the period and analyze 
the light curve of this presumably very young totally eclipsing system.  More than 
3500 observations in V and R

c
 were obtained and eventually a few primary and 

secondary eclipses were secured and an accurate period determined.  The 
secondary eclipse depth was measured to be ~0.1 mag in R

c
 centered at 0.496P 

in phase.

The ephemeris for the system has been determined to be  

    2455189.72682(5) + 6.185181(4) E.

The V and R
c
 light curves were first analyzed separately using Binary Maker 3.0

(Bradstreet and Steelman 2002) to determine initial solutions.  The curves 
were then simultaneously fit via differential corrections using the PHOEBE
interface (Latković, Prša & Matijević (2008)) to the Wilson-Devinney code.  The 
light curve analysis indicates that the system is a detached, totally eclipsing 
binary where the larger but less massive component is the cooler star by ~ 1400 K. 
The system also exhibits a slightly eccentric (~0.02) orbit, a typical indicator of 
youth in a binary system.  

It is most likely that the less massive component is a pre-main sequence (PMS) star 
and it’s also possible that the more massive companion has also not reached the 
main sequence.  The assumed temperature of the more massive and hotter 
component was derived from color indices indicating a G1-2 star.  
Unfortunately without spectra and radial velocity curves it is impossible to 
determine absolute parameters.  Less than a dozen PMS binaries have their 
absolute parameters determined and none have a period as long as GSC 118-199 
or such a large temperature difference between components.  We intend to 
continue our photometric studies of this system and secure a radial velocity curve 
for it in order to measure the stars’ masses and absolute dimensions.

Light Curve Parameters for GSC 118-199
(Formal probable errors are given in parentheses)

Mass ratio    = 0.6188 (83)
Surface potential Ω1  = 35.4284 (4329)
Surface potential Ω2   = 9.1059 (923)
F1 = F2                  = 1.041
Inclination    = 87.69 (8)
Temperature T1   = 5850 ºK (assumed)
Temperature T2   = 4466 ºK (16º)
Albedo A1 = A2   = 0.5 (assumed)
Luminosity 1 = L1 (5500 Å)  = 0.3742 (39) 
Luminosity 2 = L2 (5500 Å)  = 0.6258
Limb darkening x1 (5500 Å) = 0.456 (assumed)
Limb darkening x2 (5500 Å) = 0.527 (assumed)
Luminosity 1 = L1 (6400 Å)  = 0.3111 (34) 
Luminosity 2 = L2 (6400 Å)  = 0.6889 
Limb darkening x1 (6400 Å) = 0.379 (assumed)
Limb darkening x2 (6400 Å) = 0.467 (assumed)
Gravity brightening g1 = g2  = 0.32 (assumed)
Eccentricity    = 0.020 (5)
Argument of Perihelion  = 105.27º (3.91º)
Phase Shift    = -0.00247 (19)

Stellar Radii
 r1 back = 0.0287    r2 back = 0.785
 r1 side  = 0.0287    r2 side  = 0.784
 r1 pole  = 0.0287     r2 pole  = 0.783 
 r1 point = 0.0287     r2 point = 0.785


