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Eclipsing Binaries

Bowman et. al. 2017

Miszuda et al. 2022



Eclipsing Binaries with pulsating stars

Uyterhoeven et al 2011

: Delta Scuti stars

Early A and F stars

Periods ~ 0.3 - 8 hours, radial-nonradial,
pressure, gravity, mixed modes

k mechanism

Near main sequence

Frequency > 5 c/d



Eclipsing Binaries with pulsating stars

Uyterhoeven et al 2011

Eclipsing binaries provide the most accurate fundmental stellar prameter



New eclipsing binaries with Delta Scuti pulsators



New eclipsing binaries with Delta Scuti pulsators

TESS: Transiting

Exoplanet Survey

Satellite



New eclipsing binaries with Delta Scuti pulsators

Criteria

Corrdinates: Right ascension  (RA), Declination (DEC)

Effective temperature rnge: between ∼5300 and 13000K

for Delta Scuti stars: between 6300−8500 K (Rodriguez and Breger, 2001)



New eclipsing binaries with Delta Scuti pulsators



New eclipsing binaries with Delta Scuti pulsators

Skewness is a measure of asymmetry or distortion of symmetric distribution



New eclipsing binaries with Delta Scuti pulsators



New eclipsing binaries with Delta Scuti pulsators

Visually controlled the pulsating ones.



Detached EclipsingBinaries with pulsating stars

TESS data of two new eclipsing binary with Delta Sct pulsators



Observational Data

CAOS:  the Catania Astrophysical Observatory Spectropo-larimeter - R: 38,000

HERMES: the High Efficiency and Resolution Merca-1https://mast.stsci.edutor échelle spectrograp - R: 85,000



Radial Velocity
Analysis

We employed the FXCOR task from the IRAF2 program package (Tody 1986).
the ATLAS9 model atmospheres (Kurucz 1993) with the SYNTHE code (Kurucz & Avrett 1981)
The 𝑣𝑟 measurements were subsequently analyzed utilizing the rvfit program (Iglesias-Marzoa,
López-Morales, & Jesús Arévalo Morales 2015)



Radial Velocity
Analysis



atmospheric parameters
Determination of 

We utilized the FDBINARY code (Ilĳic et al. 2004), which disentangles a composite spectrum in Fourier space.



atmospheric parameters
Determination of 



Modeling
Binary 

The pulsations were initially modeled using the Period04 program (Lenz&Breger 2005), which applies
the Fourier transform to the time series.

For the analysis of binarity, we used the well-known Wilson- Devinney binary modeling code (W-D,
Wilson & Devinney 1971).



ModelingBinary 



AnalysisPulsation 
The pulsation frequency analysis of the systems was carried out with the Period04 program (Lenz & Breger
2005).
We took into account the study given by Baran & Koen (2021) to determine the significance limit for the
frequencies.



Analysis : HD 117476Pulsation 



ModelingEvolutionary 

The Modules for Experiments in Stellar Astrophysics (MESA) code (Paxton et al. 2011, 2013). This code includes a binary module (Paxton
et al. 2015) to analyze the binary orbital evolution and determine the initial parameters of binary systems
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