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IntrotctLon

- Perturbation of energy conservation equation:

iwTos = 5g—lV . [153+ §(V.Ig)— (§V)Ig]
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In the stellar tnterior, the radiative energy transter
caw be desertbed by the diffusion approximation:
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Sl The speed of Light

Radiative pressure constant

i¥ The opacity of the matter
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Frozew conwvectlon approx’umat’uows
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lgnoring the lagrangion variation of
convective Lumiwos’u‘cgz

Perturoed Equation:

Equatiow
(Peswnell, 1990)
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lgnoring the lagrangion variation of
convective flux:

(n this case
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Work tntegral

(radial case):




lgnoring the lagrangion variation of
convective flux:

(n this case

Perturbed Equation:

Work tntegral

(radial case):
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F1s. 3—Differences in the periods of the pulsation modes by use of the four frozen-convection approximations for the 9M ; model The solid lines are for
DLC to DFC. dashed lines for DNFC to DIFC, and dotted lines for LCP to DFC.




Effects on tnsta b’uLL’c@ coefficients
(L1, 2991)
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F16. 4 —Instability coefficients vs. the effective temperature of the pulsation modes by use of the four frozen-convection approximations for the
fundamental mode of the 2 M ;, star. The solid lines are for DFC. dashed lines for DLC, dash-dotted lines for DNFC. and dotted lines for LCP.
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Figi. | —Calculated mstability strip {shown in color for varions £) and cakulated main ssquence (so8id line) compared with theoretical the red edge of the
& Seuti instability strip (Breger & Pamyatnykh 1998; triple-doi-dashed line) and the observationul o Dor instahility strip (Handler & Shobbrook 2002;
dot-dashed line). Also shown areall 3 bona fide o Dor stars (see Table 2). See text for detaiks.

warner et al., 2002 Pesnell oscillations code




TLe Olepevwiemt corection
l—’rgolmol Yna VALL equat’wws

P=P,+P,
P=PctPr P: Pressure tensor ; p : its diagonal component.
Py =py 1-By

Radiative Flux / 1
qrigahcene et al., 2005

Splitting the variables y=y+Ay

P=fp+7

Mean Equations

P ipvel®-o
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Tensor of Reynolds Turbulence pressure

W Flux of the kinetic energy
pV

of turbulence




Fluctuation Equatiows

A
(ﬁT)§+ dAs +lgoV§:—
pl dt dt
_ Dissipation rate of kinetic energy of turbulence
pE = (,BG +ﬁR)®V into heat per unit volume.

The inverse of the characteristic time of
radiative energy lost by turbulent eddies.

Ao (5 5 5 _8pl
?V°(ﬂc + B+ B )~V (0B, + B, +MT)_§T_ Life time of the convective elements.

C
-1 . ~, .
INEEYoN#A Convective efficiency.

In the static case, assuming constant coefficients
(Hp>>1!), we have solutions which are plane
waves identical to the ML solutions.

Approximations of Gabriel’s Theory X

Perturbation of the mean equations ===y L incar pulsation equations

Equation of mass conservation
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Radial component of the equation of momentum conservation
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dr  p dr P A r_ or !

Transversal component of the equation of momentum conservation
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Equation of Energy conservation

FCH+§€2 +5[£.L

Amplitude of the horizontal component of the convective flux

The main source of uncertainty in any ML theory of convection-pulsation
interaction is in the way to perturb the mixing-length.
In the results presented below, we used :

Time-dependent treatment |

Time-dependent treatment 2

1 when o7, <<l

0 when or.>>1

E Angular pulsation frequency Pressure scale

Life time of the convective elements




Frozew Convection
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Period (d)
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e the tnternal structure

the wetallicity has  the
following effects:

® creat sensibility of
ZAMS polnts to Z.

® Shift of all the track to
high effective temperature
with Larger Z

® The width of the wain
: sequence reduces a Little

. 3.85 . . ]
Log(T,g) with La roér 2




Log(L/L)

Effects of different values ofetalliclty on g
Dor (nstabiltty strip

a=1.8,7=0.01y Z=0.02, I=1

Log(T,p)

The Y Doracus
Linsta bLL’Ltg strip is
not influenced by
meta LLLthg ;

wWe have wearLg the
same | m,stab’ut’utg
Strip for mooels
with different
matallictties.
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Table 4. Frequencies | f = ®{=}/(2r)) and dimensionless damping rtes (e} = D{r}t apo | for different medes of 2.4 St model (fop) and

2 Dior mode! (bottomy). C

. Cohumn 3 gives the adzabatic fraquency (in pHz). Cobumn 4 ghves the difference beoween the non-adiabatic frequencies

of FC modals and the adiabatic fraquencies. Columns 5 to 7 give the difference berwesn the non-adiabadc freguencies of TDC modals and
the adiabatic freguenciss. Celumns & to 11 prva the dmensionlass damping rate of FC modals (Columm £) and of TDC modsls (Columns &
o 11); it is negative for unstable modes and positive for stable modes. The pertarbation of convective fivs 4 F . & taken mto account i all the
TDC models. The perturbation of turbulent pressure dgp. is faken into accountin Columns 6, 7, 10 and 11. The perturbation of nurbulant kmetic
energy dissipation de; is taken inte account in Columms 7 and 11.

Dupret et Al, 2005
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