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ElsO alkotoi korszak: csillagok rezgesei foldl
meresek elemzésebOl

1996: JATE, okleveles fizikus
1996-1999: SZTE, PhD hallgato

2000-2002: SZTE oktato-kutato, Bolyai Janos Kutatoi
Osztondijas

2002-2009: Univ. of Sydney (2005-2007: MTA doktora)



Hertzsprung—Russell-diagram
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Mire jOk a csillagok rezgéesei?

* a pulzacio fizikajanak megértése (gerjesztési
és csillapitasi mechanizmusok, energiaterjedés
plazmakban)

* meghatarozhatok a csillagok tulajdonsagai
(belsO szerkezet, kor, kémiai 6sszetétel, belso
forgas, tavolsag, stb. )

» tesztelik az anyag fizikajat széls6séges
korulmenyek kozott (pl. opacitasok,
napneutrino-probléma)



Pulzald vords oriasok:
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R Cygni: kaotikus pulzacioé egy mira tipusu valtozdcsillagban
(Kiss & Szatmary 2002, A&A, 390, 585)
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A négydimenzids rekonstrualt fazistérbeli trajektoriak vetlletei

R Cyg (all) R Cyg (40-52) syn (40-52) one zone

Figyelemremelto hasonlosag egy 1smert kaotikus rendszerrel (““one zone™)!



Pulzald voros oriascsillagok -
cimszavakban

® TObbsz6rds periodicitas - toblbmddusu pulzacio (Kiss et
al. 1999, 2000)

o KOzeli kisérdgalaxisok vordsorias-populacioi (Kiss &
Bedding 2003, 2004; Lah, Kiss & Bedding 2005)

e Szupernova-progenitor vords szuperoriasok pulzacio
(Kiss et al. 2006)

o Kepler Asztroszeizmoldgial Tudomanyos Konzorcium
'Mira és télszabalyos valtozok” munkacsoport vezetdje
(2008-10l)



Masodik alkotoi korszak: ultrapreciz
urfotometria alkalmazasal

2009: MTA Lendulet Fiatal Kutatoi Program, Kepler

2010: tud. igh. + 13 f6s csoport (FTE=6)
2009-2013: kb. 550M Ft palyazati bevétel

CHEOPS magyar csoportvezetdo (ESA S0M€)

2013: MTA levelezo tagja



Kepler

e A Kepler célja Fold tipusq,
lakhato bolygok felfedezése
a fedési modszerrel

e Egyidoben észlelt tobb mint
150 ezer csillagot

(9 <V < 15)

¢ 95 cm-es belépo nyilasu
Schmidt-tavcso, latomezeje
mintegy 100 négyzetfok, 42
CCD-bol allé mozaikkal

e Fotometriai pontossag:
A zaj < 20 ppm 6,5 oranyi
meérés utan egy 12 magn.
Nap tipusu csillagra
=> 4-szigma detektalas egy
exofold tranzitja esetén.

e Heliocentrikus palyan,
folyamatos észlelés 4 évig
(2009-2013)
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HD 181068: A Red Giant in a
Triply Eclipsing Compact
Hierarchical Triple System
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Hierarchical triple systems comprise a close binary and a more distant component. They are important
for testing theories of star formation and of stellar evolution in the presence of nearby companions.
We obtained 218 days of Kepler photometry of HD 181068 (magnitude of 7.1), supplemented by
ground-based spectroscopy and interferometry, which show it to be a hierarchical triple with two types
of mutual eclipses. The primary is a red giant that is in a 45-day orbit with a pair of red dwarfs in a
close 0.9-day orbit. The red giant shows evidence for tidally induced oscillations that are driven by the
orbital motion of the close pair. HD 181068 is an ideal target for studies of dynamical evolution and
testing tidal friction theories in hierarchical triple systems.

he Kepler space mission is designed to
observe continuously more than 10° stars,
with the ultimate goal of detecting a siz-

able sample of Earth-like planets around main-
uence stars (/). We obtained 218 days of Kepler

nesses, so that when the BC pair is in front of A,
their mutual eclipses do not change the total amount
of light coming from the system (in accordance
with the nearly equal depths of the two deep
minima). When the BC pair is in front of A, the

over, almost all flares appear right after the
shallower minimum of the BC pair, suggesting
that this activity might be related to the close
pair.

We looked for optically resolved companion(s)
with a 1-m telescope [section 1.1 of (6)] but
found none. We also obtained 38 high-resolution
optical spectra to measure the orbital reflex mo-
tion of the A component (6) (fig. S1). The orbital
parameters for the wider system (Table 1) reveal
that star A revolves on a circular orbit, which has
an orbital period twice the separation of the two
consecutive flat-bottomed minima in the light
curve (6). Long-baseline interferometry using the
PAVO (Precision Astronomical Visible Observa-
tions) beam combiner (&) at the CHARA [Cen-
ter for High Angular Resolution Astronomy (9))
Array show that the angular diameter of HD
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Dynamical masses, absolute radii and 3D orbits of the triply eclipsing star
HD 181068 from Kepler photometry
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ABSTRACT

HD 181068 is the brighter of the two known triply eclipsing hierarchical triple stars in the
Kepler field. It has been continuously observed for more than 2 yr with the Kepler space
telescope. Of the nine quarters of the data, three have been obtained in short-cadence mode,
that is one point per 58.9 s. Here we analyse this unique data set to determine absolute physical
parameters (most importantly the masses and radii) and full orbital configuration using a
sophisticated novel approach. We measure eclipse timing variations (ETVs), which are then
combined with the single-lined radial velocity measurements to yield masses in a manner
equivalent to double-lined spectroscopic binaries. We have also developed a new light-curve
synthesis code that is used to model the triple, mutual eclipses and the effects of the changing
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Dynamical masses, absolute radii and 3D orbits of HD 181068 1659

0.006 ————

Q1-6 LC) -
Q79(SC) + |
. Q1-9 fit — |
0.004 | seculartrend = - - -
" 0.002: Nt '
> | . o
T
© ',
c R AN :
o 0.000 [ = = -
o
-0.002 |
0.004 1 " MIN, = 2455051.23625 + 0.905677 E
L 1 : :
100 0 100 200 300 400 500 600 700 800

Cycle Number

e FényidO-effektus

e {OMmegmeres

e csillagtejlodési allapot

e Uj tipusu rezgések: arapaly-
hatasok altal gerjesztett
'normal” moédusok

(Borkovits et al. 2013 MNRAS;
Fuller et al. 2013 MNRAS)
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