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ASTEROSEISMOLOGY

Observations of stars:  ® Information generally limrited to the
superficial layers

® No direct constraints on stellar interier

Study of stellar pulsation modes

3 %

Properties of the
propagation cavity
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OBSERVATIONS
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polar circular orbit at 896km

launched December 2/th 2006




OBSERVATIONS

Kepler

95cm telescope

launched /7 March 2009

fixed field of view
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log(L/Lo)

Aerts, Christensen-Dalsgaard & Kurtz 2009

SOLAR-LIKE
OSCILLATIONS

|. in solartlike stars

acoustic modes

% ~ few ppm
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log(L/Lo)

Aerts, Christensen-Dalsgaard & Kurtz 2009
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SOLAR-LIK

OSCILLATIONS

D In G-K giants

radial and non-radial modes
discovery by CoRoT in 2009

periods ~ hours

modes: huge

diagnostic potential



SEISMOLOGY OF RED GIANTS:
HIGHLIGHTS

iNnternal rotation rate

core ~ 10 Qeny

Beck et al 2012 Nature

evolutionary state

Bedding et al. 20|, Nature



Solar-like oscillations: average parameters

AV: large frequency separation
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Amplitude (ppm)

Solar-like oscillations: average parameters
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Solar-like oscillations: average parameters

average seismic parameters:
o A
AU A \/(R/R@)3 Ave
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mass and radius estimate:
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GLOBAL STELLAR PARAMETERS
RADIUS, MASS, SURF. GRAVITY

M, R, age of planetary host stars

improve spectroscopic : .
Vmax eff
analyses logg — lOg go =F lOg (Vma,x, @) i 5 log (Teﬁ, @)

characterise stellar populations of giants in the MW (~ | 5k stars)

M/M
sun

3.5

e iml= ZCI@HO)R RNED) GIAINTS:
2 AVUINIGIIE SINVARSI=OIT O
SFELAR EVOILINIICON

Iog(L/Lsun)

Sun 0.5

2 e UNIVERSITYOF
59 385 38 375 Iogiﬁ 365 36 355 35 BIRMINGHAM




lesting scaling relations

VS

models (Av) and/or independent measurements
of Rand M

e.g. nearby stars, clusters
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GLOBAL STELLAR PARAMETERS

RSN SS S URE GRAVITY

Mass age
Iog(g)<3.5
o D
. o mass B
. | %ﬁ “excellent proxy for o2
e 9.6 % the age of RGB Stars 0.1F
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GLOBAL STELLAR PARAMETERS
RADIUS, MASS, SURF. GRAVITY

Radius distance

Pulsating stars as distance indicators:

Solalilke osdlEiens

e Radius + Tef L
* apparent mag + BC l

d?=L/¢
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DISTANCES —

uncertainty ~10%
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Miglio et al. 2012
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DISTANCES
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Summary: asteroseismology of
stellar populations

Determine global
Vs (A% parameters R
(distance), M (age)
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