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Ground station In CAMK
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CAMK: BRITE satellites control cent
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CAMK: BRITE satellites control cen
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o To Do Io Do

To

Beta Cephel star

main sequence stars
pulsating variable (change size and shape)
mass from 8 to 18 M
pulsation period2-8h

I Cephepulsationsaretriggered in the
lonization zone of the iroigroup elements

very complex pulsation patterns, multiperiodic
radial and nonradial oscillators

SourceHandler @ o ! a (i S NP REtSH doVoRgfl@ D@7 H7894-007-56151 4



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

Beta Cephel star

main sequence stars
pulsating variable (change size and shape)
mass from 8 to 18 M
pulsation period2-8h

i/ Spuiksfionsare triggered in the
lonization zone of the iroigroup elements.

very complex pulsation patterns, multiperiodic
radial and nonradial oscillators
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Asteroseismology

A determination of the interioistructureof star by usingts oscillations
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Asteroseismology

A determination of the interioistructureof star by usingt oscillations
A variable and pulsatingtars
A stellar oscillations generate motions and temperature variations orstiréace
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Asteroseismology

determination of the interiorstructure of star by usingt oscillations
variable and pulsatingtars
stellar oscillations generate motions and temperature variations orstiréace

variations causes
A light

A radial velocity

A line profile changes
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Asteroseismology

determination of the interiorstructure of star by usingt oscillations
variable and pulsatingtars
stellar oscillations generate motions and temperature variations orstiréace

o Io o I»

variations causes
A light

A radial velocity

A line profile changes

A pulsatingstarscanbe studied both photometrically and spectroscopically, via
time seriesneasurements
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Pulsation driving mechanism

K-gmechanism

b Cephel starg pulsation are triggered in the
lonization zone of the iron group elements
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Pulsation modes

radial modes
non radial modes

These animations were produced by students Alexandra Chambers and Darran Baker as part of a cour
201805-16 Scientific Computing in the School of Physics at the University of Sydney.



Non radial oscillations

=20, m=10 /=4, m=1

4, m=0 =4, m=3

Source : asteroseismology of pulsating sdB stars; Simon Jeffery (Armagh
2018’05‘16 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
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https://doi.org/10.1007/978-94-007-5615-1_4

Angular Momentum
transport

00000000



W ¢ angular velocity
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W envelope

W core
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Stellar oscilation

acoustic moddp modes) caused by pressure changes inside star

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

20180516

{ 2 dzNZrBview on AsteroseismologyMaria Pia Di MauraarXiv:1703.07604v2astro-ph.SR



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

EpsilonPersel HD24760

BetaCepheistar

Triple system

Main componere Per A spectral typeB1.5 Il

Second component: spectral type, orbital period 14.069 daysuich et al., 2005]
Third component: orbital period 25.8 years

Fast rotating star

Multiple pulsation modes

Magnetic field
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EpsilonCentaurii HD118716

Beta Cephei star
Binary system
Multiple pulsation modes

20180516

46



20180516

Time

47



Time

20180516

48



20180516

49



20180516

50



20180516

Observational data analysis
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Photometry
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BRITE data analysis
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eCen
HD118716

UB Lem

UB-Centaurus-2014-05-17; HD118716; time [JD]: 2456794.5593; temp. mean = 26.4833 LemCentaurus_2014-06-12; HD118716; time [JD]: 2456820.8097; temp. mean = 17.1703
star = 15; pict = 12; frame ok = 1 star = 10; pict = 6; frame ok = 1



E:/CAMK/Doktorat/1stYearSummary_EZ/LemCentaurus_2014-06-12_star10_HD118716.mp4
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star: HD 40183, NAXIS1: 48, NAXIS2: 28 star: HD 24760, NAXIS1: 48, NAXIS2: 28 star: HD 31398, NAXIS1: 48, NAXIS2: 28 star: HD 40312, NAXIS1: 48, NAXIS2: 28 star: HD 32537, NAXIS1: 48, NAXIS2: 28
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star: HD 25940, NAXIS1: 48, NAXIS2: 28 star: HD 24912, NAXIS1: 48, NAXIS2: 28 star: HD 33959, NAXIS1: 48, NAXIS2: 28 star: HD 32068, NAXIS1: 48, NAXIS2: 28 star: HD 32630, NAXIS1: 48, NAXIS2: 28
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star: HD 31964, NAXIS1: 48, NAXIS2: 28 star: HD 39003, NAXIS1: 48, NAXIS2: 28 star: HD 26630, NAXIS1: 48, NAXIS2: 28 star: HD 27396, NAXIS1: 48, NAXIS2: 28 star: HD 36371, NAXIS1: 48, NAXIS2: 28
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BRITE FITS files

Fv: Summary of UB_Centaurus2014_5203.46328655.fil
Edit T
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BRITE FITS files

File Edit Tools Help
Summary of UB_Centaurus2014_5203.46328655.fit: . ”
" " Search for: | | Find |Casze sensitive? MNo
File Edit Tools Help =

Extension Type Dimension SIMPLE T / file does conform to FITS standard

EITPIX § / nuwmber of bits per data pixel

Primany Image 0 MAKIS 0 / mumber of data axes

EXTEND T / FITS dataset may contain extensions

COMMENT FIT3 (Flexible Image Transport System) format is defined in 'Astronow
HD 136504 Image COMMENT and Astrophysics', wolume 376, page 359; bibcode: 20014s4...376..3559H
DATE '2014-06-11T14:13: 49" # file creation date (YYVY-MM-DDThh:mm:ss UT)
EXTNAME = 'HEADER '

HD 132058 Image VRSNFITS=

VRSNDATA= '1.0.2.2 !

IRID I e eh lEge FILE_STP= 'Setup 140331 154750 0d93.xml'

HD 128620 Image TELESCOP= 'UniBRITE_20130716-4'

CTLG_NUM= 39092

HD 122451 Image OBSERVER= 'Centauri-UB_Ze'

HD 125238 Image PLT SCL = 0.00736111111111111 / [DEGREES/PIXEL] Plate scale

R4 = 221.496887207031 / [DEGREES]

HO 127473 Image DEC = -51.3927764892578 / [DEGREES]

HD 125056 IFiEGE EPOCH 2014. 195055

RAT2000 221.249539096079 / [DEGREES]

HD 128345 Image DECJ2000 -51.3335557885461 / [DEGREES]

_REF 1993, 50771697121

v REF 1355. 85378260396

HD 121263 Image SAT ROLL -91.4377833760688 / [DEGREES] Roll angle

SETUP_ID= 1396280870

SETUP_EX= 3475

HD 118716 Image EXP_TIME= 1000 4 [M3] Duration of Single Exposure in 3tack

5 TLEl 0= 'l 390920 130096  13196.00821065 .'

IRID) 1 A0S I S TLEL 1= '00000005 00000-0 17617-4 0 1194

HD 121743 Image 3_TLEZ_0= 'Z 39092 095.6283 026.1222 0003724 2!

5 TLEZ 1= '22.5021 137.5464 14.34359994 19952'

HD 120307 Image § TLEL = 'l 390920 13009G  13196.00821068 .00000005 O0000-0 L7617-4 0 1lg'
HD 129116 Image CONTINUE '84 '

S TLE2 = '2 39092 098.6283 026.1222 0008724 222.5021 137.5464 14.34389994 199¢'
HD 1345058 Image CONTINUE

HD 1353749 Image Header| Image

HD 138630 Image

HD 132200 Image

HD 134431 Imane

HD 121740 Imane

HD 136298 Image Header| Image
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enHD118716UnIBRITE

2_Centaurus-2014_UBr_2014-08; HD118716

time [JD]: 2456857 606483 ; time-JD2000[JD]: 5312.606483
time_obs: 2014-07-19T02:33:20.142

temp. mean = 25.7072 ; nu_pix_in_contour: 119

pict = 8343; frame ok = 111111111
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eCenHD118716UnIBRITE

z C entaurus 2014 UBr 2014 UEI, HD118716
7 2.613770

7 ¢_in_contour: 130
puct = m?D, frarne ok = 111111111

= g 1l observationsin

2000 -

a OK2 LILIA Y
e Cen ance Per

20180516 64



20180516

Lightcurve analysis
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flux [ADU/s]

Lightcurve - last setup in normal mode

HD24760_5_Perseus2014_UBT setup2 APa2ss R2 E.dat] b

HD24760_5 Perseus-2014_UBr_setup3_APa2s5 R2 E.dat
HD24760_5 Perseus-2014_UBr_setup6_APa2s5 R2 E.dat

time HJD [day]
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Lightcurve - last setup in chopping mode

HD24T60_5_F'erseus.-2014_UBr_setLip2_APa255_R2;E.dat _
HD24760_5_ Perseus-2014_UBr_setup3_APa2s5 R2_E.dat ' e e P
HD24760_5 Perseus-2014_UBr_setup7_APa3sZ2chop_R2_E .dat

time HJD [day]



Lightcurve analysis
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amplitude

frequency and amplitude
determination with

fdecomp software created
by Radek Smolec
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Frequency BRITE HD118716
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e Cen frequencies

Frequency BRITE HD118716
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Frequency --HD118716_Centaurus-2014_BAb_APa2s5_hjd_rf_E.dat
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Frequency --HD118716_Centaurus-2014_BAb_APa2s5_hjd_rf_E.dat
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Frequency --HD118716_Centaurus-2014_BAb_APa2s5_hjd_rf_E.dat
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Photometry

BRITE from space:
BRITEAuUSstria
UNIBRITE
BRITEem
BRITE Toronto
BRITE Heweliusz

APTc from ground

20180516
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Spectroscopy
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Spectroscopy

AGATS Krzysztof KaminskiYojciechDimitroy, MonikaKam#ska MagdalenaolZska(Polinska et al., 2014
AAAVSO
A Austrig Germany- BertholdStober Manfred Schwarz, Siegfried HdldrichWaldschlager
A Chira-Dong Li
A Frane (La Tourbiere) Olivier Garde
A USA (Baltimore)
ALithuania(Moletai) - Erika Pakstiene, Sarunas Mikolaitis
AQovakia(Staa Lesna Observatony- ErnstPaunzen
AUSA (McDonal®bservatory - Ebbieta Zo®Zska
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Spectroscopy

Telescope diamete2,1 m
Echelletype spectroscope

'Wavelen ht rangd341n y

20180516 » 77



McDonald spectroscopye Per

OBJECT: HD24760
McDonald Observatory, TELESCOPE: mcd82x, FILENAME: EZ0056B_S1DBWR.F
2016-11-14 bwrixt.ixt
UTC, EXP TIME: 150.00 [s]
2457706. [JD], 2457706.67618322 [HJD]
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Stara Lesna spectroscopy Per
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Stara Lesna spectroscoQy Per
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