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The Habilitation thesis is a compilation of my most distinct publications regarding stellar
variability among stars with temperatures between 6500 and 10000 K. The goal of all these
efforts has been to identify common features and correlations between the observational
characteristics of variable stars, their improved classification, and the underlying causes of
their behaviour. A better understanding of stellar pulsations, processes in stellar
atmospheres, and stellar multiplicity is essential because it impacts many applications of
variable stars in astrophysics, for example, distance determination. The thesis comprises my
research on main-sequence, as well as on horizontal-branch stars, represented by seven
first- and one second-author papers. Apart from that, | have participated in general studies
dedicated to stellar variability, research focused on exoplanets, instrumentation and
collaboration with citizen astronomers. According to the NASA ADS database, my efforts
have resulted in the publication of 152 papers and conference proceedings (38 of them as
the first author) with almost 1800 citations (without self-citations). Only about two-thirds of
these are listed in WoS and/or SCOPUS databases.

The thesis begins with a brief introduction and is followed by my investigations of large
samples of RR Lyrae stars in the Galactic bulge and the Galactic field to study the
modulation (the Blazhko effect) and binarity of these old, radially pulsating stars. We
discovered a gap in the modulation-period distribution at around 1000 days, which we named
the Blazhko valley. We sorted Blazhko stars into six groups, considering the shapes of their
modulation envelopes, and showed that there are basically no differences between Blazhko
and non-Blazhko stars. We showed that spectroscopic confirmation of binary candidates with
an RR Lyr component is an absolute necessity. The third chapter of the thesis is dedicated to
chemically peculiar (CP) stars in binary systems. We studied a tight binary system HD 99458
can contain the first magnetic CP star which pulsates as a & Sct pulsator. Magnetism, & Sct
pulsations and binarity are not expected to work together in such configuration. The other
presented systems is 50 Dra, which consists of two slowly-rotating metallic chemically
peculiar components that most likely show high-order g-mode oscillations. In the fourth

chapter of the thesis, | continue with my most recent results on stellar variability classification
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based on TESS space-mission data, where | thoroughly discuss shortcomings in

classification and reveal substantial discrepancies between classification in various

catalogues.
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