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ABSTRACT

We presentthe nonradial, nonadiabaticstellar pulsation code written by M.-A. Dupret
writtenin the frameof his PhDthesis.A specialattentionhasbeenbroughtto thetreatmenbof
theexternallayers.

The computer code

For the need=f his PhDthesisM.-A. Duprethaswritten a computercodefor nonradial,nonadiabatic
pulsationsof stellar models. The code assumeghat the given modelis sphericallysymmetric. So, in
presenceof rotation, it canonly give the frequeng splitting computedby the usualperturbationrmethod
(Ledoux1951andmary textbooks,for instanceCox 1980andUnnoetal. 1989). This methodis restricted
to slow rotationcasesi. e.,whentherotationfrequeng is muchlessthanthe pulsationfrequeng. We have
however projectsto usenonperturbatve methodgo takerotationinto account.

Theinteractionbetweercorvectionandpulsationis a very difficult matter In its presenstate thecode
ignoresthe perturbatiorof the convective flux. It is probablygoodenoughfor aninternalcorvective zone
wherethe oscillationis adiabaticandthe corvectionvery efficient, but it is not appropriatavhenthe model
hasanexternalcornvective layer. Soit is notsuitedfor the computatiorof solarlike staroscillationsbut we
may hoperathergoodresultsfor § Scutivariablesandmoremassve stars.

Thestrongpoint of theprogramis theparticularattentiongivento the surfaceboundaryconditionsand
the carefultreatmentof the perturbationin the atmosphereThe diffusionapproximatiorusedto describe
theradiativeflux in theinterioris nolongervalid in theatmospheraherethe opticaldepthis of theorderof
unity or smaller Thetemperaturaistributionin theatmospherés describedy a numericalmodel,suchas
aKuruczmodel,T' = T'(r, Teg, ge). Duringthepulsationtheatmospherés supposedio remainin radiative
equilibriumandthevariationof thetemperaturés givenby thelinearizedform of the previousrelation,
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In thisway, reliableeigenfunctionganbe obtainedin theatmospheref the pulsatingstar Figurel shavs
anexampleof therun of the temperaturevariationin the atmospheréat theright of the verticalline). The
differencesn thetemperaturg@rofilesof the adiabaticandnonadiabaticasesrenoticeable.

We areconsideringtwo applicationsof this code. The first oneis, of course the computationof the
frequencie®f the normalmodesof stellarmodels. This is the first stepfor doing asteroseismologyAs it
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Fig. 1.— Realpartsof the eigenfunctionsS/c,, §7 /T andéT /T,q for thel = 1, p; modeof a10 M
modelneartheendof the corehydrogerburningphase

is a nonadiabaticode,it canpredictwhich modesshouldbe excited. The comparisorwith modesreally
obsenedin astarwill putfurtherconstraintonits structure.

Thesecondapplicatiomeedsspectroscopiobsenations.It takesadwvantageof thereliabletemperature
variationsin the atmospheragiven by the program. This enableshe computationof betterline profile
variationsduring the pulsation. A collaborationon this subjecthasbeeninitiated with J. De Ridder We
hopethatthis advancewill helpin theidentificationof themodes.
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