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ASTROPHYSIQUE STELLAIRE THEORIQUE ET
ASTEROSISMOLOGIE
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Stellar Physics Asteroseismology

Internal structure and

: \
evolution of stars - . —_—
o Modelisation of oscillations
Modelisation
o Development of methods to
o Mass probe the stellar interior
o Input physics (metallicity, —

opacity tables, ...

o Convection, transport

processes
—> age, radius, evolutidhary
state,... nv




MASSIVE OB STARS
B CEPH & SPB

SDB &
WHITE
DWARFS

ULTRA COOL DWARFS

RED GIANT
STARS

Yy DOR

SUN &
SOLAR-LIKE
STARS



GAPHE
Massive stars
ARC

Star modelling for
characterising the
planet host stars
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GAPHE
Massive stars

ARC Star modelling for
characterising the
planet host stars
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Main sequence and some
evolved stages

Overshooting (e-g:
m'micking rotation)
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International collaborations

Geneva
Observator

University

of
Birmingha

niversite ¢

Observatoire
de Paris

o

Los Alamos Montpellie




c I'I Eo P s (launch 2018) P I.AT 0 (launch 2026)

Stellar characterization

For exoplanets (mass, radius, §

age, habitability) & | '
&
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P lAT 0 (launch 2026)

Planetary Transits and Oscillations of stars

%+ find and study a large number of extrasolar planetary

systems
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¢ emphasis on the properties of terrestrial planets in the habitable zone around
solar-like stars

¢ investigate seismic activity in stars, enabling the precise characterisation of the

planet-host star; including its age.




REGENT ACTIVITIES

Massive stars -- Low mass models
The Sun -- Nanosatellite

MASSIVE STARS

The IACOB project*
IV. New predictions for high-degree non-radial mode instability domains

in massive stars and their

ion with

bulent g

M. Godan'-**, S, Siméa-Diaz'-?, A. Herrero' 2, M. A. Dupret’,
A. Grotsch-Noels®, S. J. A. J. Salmon™*, and P. Ventura®
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LOW MASS STARS

PLANET-HOST STAR CHARACTERIZATION
SPECULOOS, CHEOPS, PLATO

Accurate stellar modeling is essential
for accurate planet modeling

Exemple: the star HD97658 and its super-Earth (Van Grootel, Gillon et al. 2014)

13.7 Gy

[ HO 976585

L Planet: mass and radius known to 5-10%

Star: mass and radius known to 5-10% Planet composition:

60-99% rocks, 1-40% ice

G. Buldgen, S.J. A. J
Salmon, A. Noels, R.
Scuflaire, D. R. Reese, M-
A. Dupret, J. Colgan, C. J
Fontes, P. Eggenberger, P.
Hakel, D. P. Kilcrease, S.
Turck-Chiéze

the metallicity
of the solar
envelope using
seismic
inversion
techniques
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inversion of the

solar entropy: A

case for

improving the
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Model Determining
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Gael Buldgen, S.J. A. )
Salmon, A. Noels, R
Scuflaire, M. A. Dupret,
D. R. Reese

Scuflaire, M. A. Dupret, D. R
Reese, ). Colgan, C.J. Fontes,

P. Eggenberger, P. Hakel, D. P

Kilcrease, O. Richard

Alpha Centauri B

Alpha Centauri A




LOW-MASS STARS

PLANET-HOST STAR CHARAGTERISATION
SPECULOOS, CHEOPS, PLATO

Accurate stellar modelling is essential
for accurate planet modelling

Exemple: the star HD97658 and its super Earth (Van Grootel, Gillon et al. 2014)
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t——M,=0.73M¢g, Fe/H=—0.26, Yap La Terre HD 97658b Neptune
M, = 0.77TMg, Fe/H=-0.23, Y
M, = 0.81Mg, Fe/H=-0.20, Y. . . o
f o e Planet: mass and radius known to 5-10%

572 3715 371 3705
log Teff (K)
Planet composition:

Star: mass and radius known to 5-10%
60-99% rocks, 1-40% ice I



MASSIVE STARS

The IACOB project™

IV. New predictions for high-degree non-radial mode instability domains
in massive stars and their connection with macroturbulent broadening

M. Godart'-2-3, S. Simén-Dfaz'-2, A. Herrero'-2, M. A. Dupret?,
A. Grotsch-Noels?, S. J. A. J. Salmon®#, and P. Ventura®
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THE SUN
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Sun

Nanosatelllte for Asteroseismology of the NEarest Stellar
System with Exoplanets

Alpha Centauri B P

~ @ Observing aCen for | improving the detectli"':
of the modes via photometry

@ Check for planet transits

. @ 6 month.observations

~ Alpha CentaUri A , |
- " ' = S.Salmon & V. Van Grootel



