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MODELLING PHOTOMETRIC AND SPECTROSCOPIC DATA OF
HS 2231+4+2441: AN HW VIR TYPE SYSTEM WITH A BROWN DWARF
COMPANION

L. A. Almeida®, A. Damineli', F. Jablonski?, C. V. Rodrigues?, and D. Cieslinski?

We present a photometric and spectroscopic
study of the HW Vir system HS 2231-+2441.
We derived the physical and geometrical pa-
rameters of the system and showed that
HS 223142441 is composed by a low-mass sdB
star and a brown dwarf.

HW Vir type systems are an interesting class of
eclipsing binaries with only a few known members.
These systems consist of a B subdwarf (sdB) plus a
low-mass star in a compact orbit (P, ~ 0.1 days).
As eclipsing binary systems provide a straightfor-
ward method for measuring masses and radii, they
play an important role in present observational ef-
forts and theoretical developments.

In this study we present an analysis of BVRcI¢
photometry and phase-resolved optical spectroscopy
of the HW Vir type system HS 2231+2441. Pho-
tometric and spectroscopic data were collected using
the 1.6-m telescope at Observatério do Pico dos Dias
in Brazil and the 4.2-m William Herschel telescope
in Spain, respectively. We use the differential aper-
ture photometry for extracting the differential flux of
the target and comparison stars. The spectroscopic
data were reduced in the standard way using IRAF
tasks (Tody 1993) — see Almeida et al. (2012) for
more details.

From the spectroscopic data analysis, we derived
the radial velocity semi-amplitude K; = 37.8 +
0.8 km/s of the sdB star. Following the same
methodology presented in Almeida et al. (2012), we
fit simultaneously the photometric and spectroscopic
data using the Wilson-Devinney code (Wilson &
Devinney 1971), see Figure 1. We obtained the geo-
metrical and physical parameters of HS 22314-2441.
With orbital period P, = 2.65 h, inclination i =
80.0 £ 0.3, and mass ratio ¢ = 0.17 £ 0.01, the com-
ponents of the system have: M; = 0.190 £0.15 Mg,
Ms =0.033 +£0.3 Mg, Ry = 0.143 £0.003 Ry, and
Ry =0.073 £ 0.09 Rg. Therefore, HS 223142441 is
composed by a low-mass sdB star and a brown dwarf
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Fig. 1. HS 223142441 light curves and radial velocity
curve of the sdB star. The best fit obtained using the
Wilson-Devinney code is shown with red lines.

as a secondary companion.
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