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BRITE satellites constellation
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Ground station in CAMK
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CAMK: BRITE satellites control center
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CAMK: BRITE satellites control center
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CAMK: BRITE satellites control center
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CAMK: BRITE satellites control center
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Beta Cephei star

Å main sequence stars

Å pulsating variable (change size and shape)

Å mass from 8 to 18 M͢

Å pulsation period 2 - 8 h

Å ʲ Cephei pulsations are triggered in the 
ionization zone of the iron-group elements.

Å very complex pulsation patterns, multiperiodic 
radial and nonradial oscillators

Source: Handler GΦ α!ǎǘŜǊƻǎŜƛǎƳƻƭƻƎȅέ https:// doi.org/10.1007/978-94-007-5615-1_4

https://doi.org/10.1007/978-94-007-5615-1_4


Beta Cephei star

Source: Handler GΦ α!ǎǘŜǊƻǎŜƛǎƳƻƭƻƎȅέ https:// doi.org/10.1007/978-94-007-5615-1_4

Å main sequence stars

Å pulsating variable (change size and shape)

Å mass from 8 to 18 M͢

Å pulsation period 2 - 8 h

Å ʲ /ŜǇƘŜƛ pulsations are triggered in the 
ionization zone of the iron-group elements.

Å very complex pulsation patterns, multiperiodic 
radial and nonradial oscillators

https://doi.org/10.1007/978-94-007-5615-1_4


Asteroseismology
Å determination of the interior structure of star by using its oscillations
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Asteroseismology
Å determination of the interior structure of star by using it oscillations

Å variable and pulsating stars

Å stellar oscillations generate motions and temperature variations on the surface
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Asteroseismology
Å determination of the interior structure of star by using it oscillations

Å variable and pulsating stars

Å stellar oscillations generate motions and temperature variations on the surface

Å variations causes:

Å light

Å radial velocity

Å line profile changes.
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Asteroseismology
Å determination of the interior structure of star by using it oscillations

Å variable and pulsating stars

Å stellar oscillations generate motions and temperature variations on the surface

Å variations causes:

Å light

Å radial velocity

Å line profile changes.

Å pulsating stars can be studied both photometrically and spectroscopically, via 
time series measurements

2018-05-16 37



Pulsation driving mechanism

k-gmechanism

bCephei star ςpulsation are triggered in the 
ionization zone of the iron group elements
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Pulsation modes

radial modes

non radial modes

2018-05-16
These animations were produced by students Alexandra Chambers and Darran Baker as part of a course on 

Scientific Computing in the School of Physics at the University of Sydney.



Non radial oscillations

2018-05-16

Source : asteroseismology of pulsating sdB stars; Simon Jeffery (Armagh 

Observatory)Vik Dhillon (Sheffield University) Tom Marsh (Warwick University) 

Ramachandran (Armagh Observatory) Conny Aerts, Paul Groot 
(Nijmegen)MNRAS: July 2004



Line profile variations due to stellar pulsation

2018-05-16 41Source: Handler GΦ α!ǎǘŜǊƻǎŜƛǎƳƻƭƻƎȅέ https:// doi.org/10.1007/978-94-007-5615-1_4

l = 4, m = 0 l = 5, |m| = 3 l = |m| = 7

Adapted from Telting & Schrijvers (1997)

https://doi.org/10.1007/978-94-007-5615-1_4


Angular Momentum 
transport
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wenvelope

wcore

wςangular velocity
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acoustic mode(p modes) caused by pressure changes inside star

gravity mode(g modes) caused by  gravity (bouyacy)
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Stellar oscilations

2018-05-16
{ƻǳǊŎŜΥ αA review on Asteroseismologyέ Maria Pia Di MauroarXiv:1703.07604v2[astro-ph.SR]

https://arxiv.org/search?searchtype=author&query=Di+Mauro,+M+P
https://arxiv.org/abs/1703.07604v2


Epsilon Persei HD24760

Beta Cepheistar

Triple system

Main componen ePer A: spectral type B1.5 III

Second component: spectral type A6, orbital period 14.069 days [Libich et al., 2005] 

Third component: orbital period ~25.8 years

Fast rotating star

Multiple pulsation modes

Magnetic field
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Epsilon Centaurii HD118716
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Beta Cephei star

Binary system

Multiple pulsation modes



Time
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Time
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Observational data analysis
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Photometry
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BRITE data analysis

ePereCen
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BRITE data analysis
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eCen
HD118716

UB Lem

2014-06-24 56
1st Year Phd Study Summary 

EZ

E:/CAMK/Doktorat/1stYearSummary_EZ/LemCentaurus_2014-06-12_star10_HD118716.mp4
E:/CAMK/Doktorat/1stYearSummary_EZ/LemCentaurus_2014-06-12_star10_HD118716.mp4
E:/CAMK/Doktorat/1stYearSummary_EZ/UB-Centaurus_20140517_star15_HD118716.mp4
E:/CAMK/Doktorat/1stYearSummary_EZ/UB-Centaurus_20140517_star15_HD118716.mp4


eCen
HD118716

Lem

after reduction



58PhdSemminar2015, CAMK

eCen BA



59PhdSemminar2015, CAMK

eCen BA

fCen
HD121743

comparisonstar
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BRITE FITS files
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BRITE FITS files
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eCen  HD 118716 UniBRITE

FITS
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eCen  HD 118716 UniBRITE

FITS

observations in 
αŎƘƻǇǇƛƴƎέ ƳƻŘŜ
eCen and ePer
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Lightcurve analysis
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Lightcurve  analysis

frequency and amplitude 
determination with 

fdecomp software created 
by Radek Smolec
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eCen frequencies
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f1=5.896

f2=6.183

f3=5.689
f10=0.663

f8=0.546

f4=4.485

f5=4.893

f3-f4=1.203

f6=7.377

f2-f1=0.288

f7=0.262

f9=6.316

eCen frequencies
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eCen

71

f orbital

f=5.896

f=6.183

f=5.689



eCen

72

p modesg modes



eCen

73

g modes



Photometry

BRITE ςfrom space:
BRITE-Austria

UNIBRITE

BRITE Lem

BRITE Toronto

BRITE Heweliusz

APT ςfrom ground
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Spectroscopy
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Spectroscopy

ÅGATS- Krzysztof Kaminski, WojciechDimitrov, Monika KamiƵska, MagdalenaPoliƵska (Polinska et al., 2014)

ÅAAVSO:
Å Austria, Germany- Berthold Stober, Manfred Schwarz, Siegfried Hold,Ulrich Waldschlager
Å China - Dong Li
Å France (La Tourbiere) - Olivier Garde
Å USA (Baltimore)

ÅLithuania (Moletai) - Erika Pakstiene, Sarunas Mikolaitis
ÅSlovakia(Stara Lesna Observatory) - Ernst Paunzen
ÅUSA (McDonaldObservatory) - Elȍbieta ZocƱoƵska
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Spectroscopy
Telescope diameter 2,1 m

Echelle type spectroscope

Wavelenght range 4341-пусм)

Mc Donald Observatory, Texas, USA
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McDonald spectroscopy ςePer

Stara Lesna78
Si III 4553A
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Stara Lesna spectroscopy ςePer

Stara Lesna79
Si III 4553A
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Stara Lesna spectroscopy ςePer

Stara Lesna80
Si III 4553A
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