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Abstract. The nature of the light variations of chemically peculiar stars was studied in detail
only in a very few cases. To better understand the mechanisms of light variability of these stars,
we study the light variations of the well-known magnetic chemically peculiar star CU Vir and
one of the least amplitude variable stars HD 64740. We show that the light variability of these
stars is induced by flux redistribution in spots of enhanced abundance of chemical elements
(e.g., helium, silicon, iron or chromium), and by the stellar rotation. We conclude that this is a
promising model for the explanation of the light variability of most chemically peculiar stars.
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1. Modelling of light variations of magnetic chemically peculiar stars
The light variations of magnetic chemically peculiar stars are still not very well un-

derstood. These stars show inhomogeneous surface distribution of different elements,
including helium, silicon or iron. Krtička et al. (2007, 2009) showed that the redistribu-
tion of the emergent flux due to the bound-free (continuum) and bound-bound (line)
transitions in the stellar atmosphere can explain the light variability of HD 37776, and
HR 7224. They concluded that the comparison of observed and simulated light variations
can provide an important new test of modern model stellar atmospheres.

The model stellar atmospheres are calculated using the code TLUSTY (Hubeny &
Lanz 1995, Lanz & Hubeny 2007) assuming a fixed stellar effective temperature and
surface gravity. The abundance of chemical elements concerned is set according to the
maps of surface elemental distribution derived from spectroscopy.

The emergent fluxes from individual surface elements are calculated using the code
SYNSPEC. From these fluxes the magnitudes of the star in individual photometric filters
are derived. Finally, these simulated light variations are compared with the observed ones.
We do not use any free parameter to fit the observed light curves.

2. Results
The observed light variations of CU Vir in vby filters of Strömgren photometric system

can be explained as a result of inhomogeneous distribution of silicon, chromium, and
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Figure 1. Left: Comparison of the predicted light variations of CU Vir (calculated using the
helium, silicon, chromium, and iron surface distribution according to Kuschnig et al. (1999)) and
the observed one (Pyper & Adelman 1985) in different colors. Right: Comparison of the pre-
dicted light variations of HD 64740 (calculated using the helium and silicon surface distribution
according to Bohlender & Landstreet 1990), and the observed one (Perryman 1997).

iron on the stellar surface (see Fig. 1). This causes the redistribution of the flux from
the ultraviolet to the visible part of the spectrum, and, due to the stellar rotation, the
light variations. However, there is still some disagreement in the u filter, which will be
the subject of the further research.

The reason why some stars show only very small amplitude of the light variations is that
their surface chemical composition does not significantly differ from the solar one. This
was shown for one of the least amplitude variable stars, HD 64740. The low-amplitude
light variations of this star observed by the Hipparcos satellite can be explained by the
inhomogeneous surface distribution of helium and silicon (Fig. 1).

Comparison of the observed and simulated light variations serves as an independent
test of modern model stellar atmospheres.
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