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Solar=like oscillations
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Solar:like oscillations

® periods: minutes to hours

® ntrinsically dampeq,
externally forced by turbulent
convection
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Solar:like oscillations

® periods: minutes to hours

® ntrinsically dampeq,
externally forced by turbulent
convection

® amplitudes: ppm-tens of ppm

® acoustic modes:
radial and non-radial
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Solar:like oscillations

® periods: minutes to hours

® ntrinsically dampeq,
externally forced by turbulent
convection

® amplitudes: ppm-tens of ppm

® jcoustic modes:

radial and non-radial
® In subgiants/giants:

g-p mixed modes
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CoRo T afew bright solarlike
pulsators In the seismofield

~20000 giants in the exo-field
4 giants in NGC6633

~500 dwarfs & subgiants
| 4000 giants
glants in 4 clusters

Chaplin & Miglio 2013



SOLAR-LIKE PULSATIONS

radial modes

Power (cm® s 2 per bin)
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SOLAR-LIKE PULSATIONS

radial modes

comb-like spectrum
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SOLAR-LIKE PULSATIONS
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|ION OF GIANT SPEC

Chaplin & Miglio 2013

Vmax decreases
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average seismic parameters:
. [ M/Mo
Av= \/ R/Ro)y 'O + Teff
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radius and mass estimates:
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Stello et al. 2009, Miglio et al. 2009, | 3, Mosser et al. 2010, 1 I, Kallinger et al. 2010, Hekker et al. 2010, Chaplin et al. 201 | ...
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® Global parameters (M, R): forward or based in grid of models
Mosser et al. 2010, Kallinger et al 2010, Hekker et el. 10,11, Gai et al. 201 I, Basu et al 201 I, Chaplin et al 2014 ...

® Determination of log ¢ sl spectroscopy Oog,—0.04 dex

Gai et al. 201 |, Miglio & Morel 2012, Creevey et al 2013, Morel et al. 2014

® Study of stellar populations: simple (stellar cluster) and multiple (Milky Way)

Miglio et al 2009, |3, Hekker et al. 2009, Mosser et al 2010, | |, Chaplin et al 201 |, Corsaro et al. 2012, Basu et al. 201 |,

® Stellar cluster membership

Stello et al. 2010, 201 |

® Mass loss in the RGRB, from clusters

Miglio et al. 2012

® Distance indicators

Miglio et al. 2013

@ M === a0c (but model dependent)

Stello 2010, 201 |
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o Mass =il age

GIANTS:

Age(RGB)~ TH
TH~M/L
L~MN n~35

4

Age(RGB)~ M2

-LLAR MASS

Miglio 2012



AGE FROM STELLAR MASS
o Mass =i age
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FROM STELLAR MASS
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Constraining RGB mass loss

dM
RGB mass loss rate: — =1.2710° g M 'L T;>  Reimers’ “law”
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STELLAR POPULATIONS

CoRoT LRs: ~ 3000 stars (analysed)

Mosser et al. 2010

Kepler data: ~ 14000 stars

Hekker et al. 201 |, Stello et al. 201 3

CoRoT LRcOl+ [LRaOl : ~ 2000

stars with average global parameters
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STELLAR POPULATIONS

CoRoT LRs: ~ 3000 stars (analysed)

Mosser et al. 2010

Kepler data: ~ 14000 stars
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Differential population studies
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Differential population studies
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Challenges
Test seismic scaling relations
()~ (=) () " (7=)
()= () (3 ()

VS

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



LATIONS

STING SCALING R

from models
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[ESTING SCALING RELATIONS

from models
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[ESTING SCALING RELATIONS

Thearby targets T

empirical tests of scaling relations e
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Challenges

Age estimate: iInherently model dependent

4

need to test stellar models!

can seismology help?

e evolutionary state ®* RGB mass loss

e near-core Mixing ° .



Period spacing » RGB vs RC

why Is It relevant to determine ev. state of a ~10 Ryun glant ?

constraints: AV, Vimax, [Fe/H], Tefr, ev. state

4
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-NSEMBLE ASTEROSEISMOLOGY

non-radial mixed modes
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CONCLUSIONS

Scaling relations have an 30 [ N —
enormous potential, in particular L 1
' Azo— -
to study stellar populations, but e r A-25
we need: S wb |/ ey
[/ K3 Il
[/ Mo Il
- We need to constraint/calibrate  °= 5=, T T s T T e
' ' D (kpc) D (kpc)
the scaling relations, for / expociad from Gaia for Rel6
example EB, parallaxes Cacciari 2014

To explort the potential of
scaling relations in the study.of ~ APOGEE ( talk M. Pinsonneault)

stellar populations we need Gala-ESO Survey (talk M. Valentini)
chemical composition GALAH-Hermes @ AAT



17 juin 2014

derniere téelecommande

[ hank you !

| pour
(inue au s0! Pour de ngp,,
4 O ant de choses 3 4. ~YSe
\]a\\ c core t dEEDL[ S B
% e Vp,',,,. /7@'$
\S i S

<
e’(,

\
cnes

CENTRE NATIONAL
D'ETUDES SPATIALES




