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Introduction

 Binary stars are crucial for understanding the 
evolution of stars and their influence on the 
formation of clusters, galaxies and their 
structure. The brightness of eclipsing binary 
system changes due to the relative movement of two 
stars. From the observer’s perspective, as they 
move, the stars obscure each others light, leading 
to significant brightness changes. Photometric and 
spectrometric observations of eclipsing binary 
stars and analyses of them allow us to more 
accurately determine the parameters of the stars. 
Studies of binary stars provide an opportunity to 
find out not only the parameters such as 
luminosity, size and temperature, but also masses 
of the components. While determining individual 
star mass is a difficult task, gravitational 
interaction of stars in binary or multiple systems 
with each other makes this task easier.
  Asteroseismic analysis methods of variable stars 
in binary systems are similar to analysis methods 
of single variable stars, but offer opportunity to 
get more information about their physical 
properties. Combining different methods 
(photometric, spectrometric and asteroseismic) can 
greatly improve our asteroseismic models and 
deduce the detailed stellar interior structure and 
evolution. 
 In 2018, a TESS (Transiting Exoplanet Survey 
Satellite)[1] space telescope was launched. TESS 
originally was designed to search for exoplanets, 
but it is a perfect tool for observations of 
eclipsing binary stars and variable stars too.

Methodology

We analysed all known Algol type eclipsing binary 
stars observed with TESS and created a catalogue 
of eclipsing binary stars that contain variable 
stars. We obtained a list of known eclipsing 
binary stars from AAVSO International Variable 
Star Index VSX catalogue[2]. Among known 95893 
Algol binary systems, we found that 13045 are 
binary stars with periods longer than 4 days.We 
downloaded 10318 light curves observed with 2 min 
and 30 min cadences by TESS. Using binary stars 
modeling tool Phoebe [3], we removed eclipses 
(fig.1) and analysed remaining light curves.

Lightcurves

Fig.1 Examples of light curves of two eclipsing binary stars from our 
set. Blue dots - removed lightcurve parts observed during eclipses, 
green dots - analyzed lightcurve parts for stellar variability.

Variability analysis

We calculated Lomb-Scargle periodograms (LSP) of the 
remaining light curves to test variabilities of 
binary components. If the condition S/N > 4 is met 
in LSP (fig.2), then we assume that variability is 
significant, and we conclude that binary system 
contains a variable component.

1 table.Results for binary stars with variable component whose 
light curves are presented in fig. 1.

Periodograms

Fig.2. Amplitude spectra of two binary  stars,  whose light curves are 
presented in fig. 1. Black lines show amplitude spectra, red dash line, 
where S/N equal to 4. 

Cname 302.45496+47.70513 310.28913+21.22719

SNR 14.50 11.94

Amplitude (mmag) 0.0020 0.0028

Frequency (c/d) 0.808 0.1959

Orbital Period (d) 4.65 5.260

Orbit form Circular Eccentric

Pulsation type Delta Scuti TEO’s

Tess mag - 17.21

Gaia mag 12.01 9.42

Gaia Teff (K) 7549 7602

Conclusions

1. Among 95893 known Algol type stars, we found 13045 binary 
stars with periods longer than 4 days. We downloaded 
10318 light curves observed by TESS. 

2. We analysed 10318 light curves of binary stars observed y 
TESS and found that 1427 systems of them show period 
variability.

3. 811 objects Among 1427 binary systems with a variable 
component showed pulsations at multiple frequencies.
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