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Turbulent mixing and overshooting

Mixing in stellar cores: uncertainties in the

models: _ _ _ _
Observations larger mixed region in

-binaries core than std models
-stellar clusters

B Extension extra 7 B Physical mechanism ?

mixed region ® responsible for ®
Dependence on the mass? extension
on chemical composition? e.g. Overshooting

Definition no overshooting / Rotationally induced
overshooting mass domain turbulent mixing near

va(ﬂ4)-—+() M — 1]%&3 core

Parametric treatment based
on Geneve models by

P. Eggenberger
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Onset of conv. core in MS
depends on overshoting

Ooy=0.2 == (C.Core in MS

Miglio & Montalban A&A 2005
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In the case of “moderately evolved” stars:

The buoyancy frequency ‘ 1 l
- h 2 of gravity
exhausted > N2 ~ gpp(vad —V + V,u)

in the core modes
increases in the core increases
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g-modes
interact with
non radial p-

modes

|

modes of
mixed p- and
g- character

Age (Gyr)




Evolutionary state depends on extra-mixed region
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“Mimicking” rotational mixing using DTURB
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Periods of high order g-modes

first order

asymptotic theory q constant o (frz NBVI(T’)dT./)_l
AP(k) = P(k) — P(k—1) c

Due to evol. of c.c Expected deviations dP(k)
models presents q

from constant AP(k)
sharp features in Npvy

(Sp(k) A(k) COS (2 kB(T) i Qb) Miglio, (2006) ASPC, 349
B(r) = [7? Nevlr) g
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BT location “sharpness?”
I'= B(7) | 0Ngvy A(k> ONRv




SP(k) ~ A(k) cos (2n k%? + ¢)

Miglio, Montalban, Noels & Eggenberger, 2007
submitted
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SP(k) ~ A(k) cos (2n k%? + ¢)

Miglio, Montalban, Noels & Eggenberger, 2007
submitted




Parametric approach DTURB
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Comparison with
effect Qov = 0.1

e.g.

Dziembowski &
Pamyatnykh 1991 A&A

Goupil et al. 1993 A&A

Audard et al. 1995 A&A

Different
effect
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10 M@ models
computed with Geneéve code
thanks to P. Eggenberger

log (Deff+ D !hear)







® Standard
. Dturb
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