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Abstract. We present the results of modelling the polarization resulting from the planetary
transits and stellar spots in the system Corot-2 using the Monte Carlo method. The planetary
transit was estimated to produce a polarization maximum at the limb of ∼5×10−6 , adopting
solar center-to-limb polarization. Assuming different parameters of the spots, we evaluated the
flux and polarization changes due to the stellar activity.
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1. Introduction
It is known that radiation from an unresolved, centro-symmetric star is normally unpo-

larized as the average of the polarization directions of all photons from the star detected
by the observer results in zero polarization. However, an intrinsic polarization can oc-
cur if the star is not centro-symmetric, e.g. during planetary transit. This effect is also
known as the Chandrasekhar effect (Chandrasekhar 1950). In order to model it we used
the Monte Carlo method as proposed by Carciofi & Magalhães (2005). For a known set
of parameters that describe the configuration of the star-planet system, we adopted a
photon-by-photon procedure with weights according to the chosen point on the stellar
surface. If the photon packet was emitted in the opposite hemisphere with respect to the
observer or its trajectory crossed the planet, the weight was set to zero. Otherwise, the
weight was chosen according to the limb-darkening law (see also Kostogryz et al. 2011).
The spot weights were calculated differently, accounting for their lower temperature.

Results and discussions
We considered a young and active star Corot-2, the second planet-hosting star discov-

ered by the CoRoT satellite. It has a highly active and intrinsically variable host star.
Its rotation period is Pstar = 4.52d (Lanza et al. 2009), while the orbital planetary pe-
riod is only three time less (Ppl = 1.74d). Being interested in the occultation effects, we
particularly chose the system for the high ratio of planetary to star radii Rplanet/Rstar

= 0.167 (Schneider 2011).
The upper panels in Figure 1 illustrate the size of the planet compared to the star and

the path of the transit across the stellar disk. For cases b) and c), positions and radii of the
spots are shown. The lower panels present the time dependence of the stellar flux, Stokes
parameters and polarization degree. The maximum polarization observed on the stellar
limb is estimated at ∼5×10−6 (Fig. 1a). While the shapes of the curves for polarization
parameters remain essentially the same, the average values grow considerably when spots
are added (Fig. 1b). The planet’s contribution to the polarization also dominates in one
stellar rotation period, as is seen from Fig. 1c.
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Figure 1. Modelled curves for the fluxes and polarization parameters for CoRoT-2: a) one
planet transit; b) one planet transit with stellar spots; c) planet transits and spots for one
stellar rotation period.

Conclusions
In this study the two possible cases of symmetry breaking of the host star Corot-2

were investigated. The first one appears as a result of an occultation of the star by a
transiting planet; the second one is the total effect of the planetary transit and spots on
the stellar surface. The planetary transit was found to produce a polarization maximum
at the limb of ∼5×10−6 , adopting the solar center-limb polarization. At the same time, it
was shown that the polarization value can vary substantially depending on the positions
and sizes of the stellar spots.
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