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Abstract. The preliminary results of a study of a neglected, relatively bright, short-periodic
(P=0.48 d), near contact eclipsing binary BS Vulpeculae is given. We present our new complete
(BVRI) light curves, and physical parameters of the system based on them, derived by the 2003
version of the Wilson–Van Hamme code.
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1. Introduction
The light variations of BS Vul ( α=19h 37m 27s, δ=+21◦ 55’ 50”, 2000.0) were revealed

in 1928. Shaw (1994) included this star in his list of near contact binaries and gives the
spectral type F2, apparent magnitude mV=11 mag with depths of minima 0.7 and 0.2
mag respectively, and the distance of the system as 460 pc. We present the first detailed
study of this quite bright, but still neglected eclipsing binary.

2. Observational data and photometric solution
Usually, only data in the vicinity of brightness minima are used for the period analysis.

However, to utilize all available information in the entire light curve, we collected as many
individual measurements as possible.

Our own CCD measurements were obtained in 4 nights in the autumn of 2009 and
another 4 nights in the autumn 2010. We used an 85cm telescope at the Xinglong Station
of National Astronomical Observatory, China. We supplemented the observations with
V measurements from de Bernardi & Scaltriti (1979), ASAS-3, OMC INTEGRAL and
the AAVSO archive, thus we collected and used 7959 measurements for the preliminary
period analysis and to determine possible changes in the period. We found the following
new light ephemeris:

MinJDH = 2452 500.16969(7) + 0.475970417(10) × E (2.1)

Our BV (IR)c CCD light curves were analyzed using the 2003 version of the Wilson-
Van Hamme code (Wilson & Van Hamme 2003). Given the F2 spectral type of BS Vul,
we assumed an effective temperature of T1=7 000 K for the primary component (the star
eclipsed at primary minimum). We took the gravity-darkening coefficients as g1=g2=0.32
and the bolometric albedo as A1=A2=0.5, corresponding to the convective envelope of
this binary system. Bolometric and bandpass square-root limb-darkening parameters were
taken from Van Hamme’s paper (1993).
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Figure 1. Observed and theoretical BV (IR)c light curves of BS Vul.

Table 1. Photometric solutions of BS Vul

i (deg) 88.4(9) r1 (pole) 0.4459(7) L 1 B
L 1 B +L 2 B

0.9761(3)
T1 (K) 7 000 r1 (side) 0.4777(8) L 1 I

L 1 I +L 2 I
0.9202(3)

T2 (K) 4 644(18) r1 (back) 0.5036(8) L 1 V
L 1 V +L 2 V

0.9560(3)
q 0.340(3) r2 (pole) 0.2700(32) L 1 R

L 1 R +L 2 R
0.9452(3)

Ω1 2.5530 r2 (side) 0.2812(38)
Ω2 2.5549(13) r2 (back) 0.3136(62)

After solving for the mass ratio q, the solutions for several assumed values of mass
ratio were obtained. For each q, the calculation started at mode 2 (the detached mode).
The minimum Σ was achieved at q=0.34 for BS Vul with mode 4 (the semidetached case
with the primary component filling the critical Roche Lobe). Therefore we performed a
differential correction so that it converged by making q an adjustable parameter and by
choosing q=0.34 as the initial value. Finally the converged photometric solutions listed
in Table 1 were obtained. The theoretical light curves computed with these values are
plotted in Fig. 1 with solid lines. Our solution indicates that BS Vul is a near contact
binary system. The primary component fills its critical Roche Lobe and the secondary
one nearly fills its Roche lobe too.

3. Conclusions
BS Vul belongs to the interesting group of near contact binaries. We determined the pa-

rameters of the system. However, for further study spectroscopic observations are highly
desired. Continued photometric monitoring and in-depth inspection of all published data
are necessary for the description of possible period changes.
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