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the zoo of red giants: a unique
snapshot of stellar evolution
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the zoo of red giants
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The pul prop now lable for th ds of red glants promise to add valuable and independent constraints to cumrent models of the structure and
cvolution of our Galaxy. Such a close i stellar ¢ ion, galactic evolution and ismology opens a new very promising gate in our
understanding of stars and galaxies. It needs by a collaboration b hers of different exp

The aim of this workshop was thus 1o put together for a three day meeting: expert rescarchess in galactic evolution, experts in stellar structure, and
asteroscismologists from the red-giant working groups of the CoRoT and Kepler missions to allow a broad discussion on the physical aspects involved in red giant
modelling as well as on the parameters involved in galactic evolution and stellar population synthesis.,
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the zoo of red giants

Features in stellar

Oscillation
frequencies ‘ interior - global
stellar parameters

specificity of seismic diagnostics:
few examples



Acoustic glitches in giants

First evidence for a sharp-structure
variation in a red giant CoRoT target

HR7349
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Acoustic glitches in giants

First evidence for a sharp-structure
variation in a red giant CoRoT target
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Asv (uHz)

Acoustic glitches in giants

Sun: low-degree modes o R gant
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Acoustic glitches in giants

Kepler data - field stars

can we estimate

s M  envelopeY ?
W asans | 1 7

first steps:
ol MWW /\\/\‘ e H&H exercises
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* test robustness in
Kepler giants
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open clusters
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Period spacing: evolutionary state
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Period spacing: evolutionary state
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Period spacing: Mass of the He core
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Y=0.28
Z=0.02
No overshooting

in the secondary clump
M(He core) vs Mswr depends on

overshooting during the MS
(Girardi et al. 1999, Castellani et al. 2000)

test of core-mixing
during the MS

evolutionary phase
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the zoo of red giants:
global parameters
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sun

Testing scaling relations

-] Miglio.2011,ApSS



Testing scaling relations
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esting scaling relations

® empirical calibrations:

clusters

Kepler clusters e.g. NGC6791 -

Basu et al. 201 |, Stello et al. 201 |
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Stetson et al. photometry
RGB stars used in this study
RC stars used in this study
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Testing scaling relations
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Rcmp using distance modulus from EB: (m-M)y=13.51% 0.06
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warning: need for 2-3% relative correction on Av scaling
RGB vs RC stars



Distances
Radii + Teg ™ L

+ BC, de-reddened Ks apparent mag
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Distances
Radii + Tes L

+ BC, de-reddened Ks apparent mag _ 15000

Distances (err ~15%) 150/
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Fraction
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CoRoT LRaOl vs. LRcO]
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from Mass to Age
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from Mass to Age

why is it relevant to determine ev. state of a ~10 Rsun giant ?



from Mass to Age

why is it relevant to determine ev. state of a ~10 Rsun giant ?

constraints: [Fe/H], Teff, Av, vmax, ev. state from AP

age estimates using PARAM (s in Da Silva et al. 2006, Nordstrom et al. 2004)
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asteroseismic diagnostics in red giants

global parameters local features in stellar
M, R, ev. state (age) interior

90 e'g'
: * signature of He ionisation
* info on detailed properties of the

g-mode cavity

Second Helium
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