INFLUENCE OF CONVECTION ON THE PULSATIONAL STABILITY OF STARS
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Influence of convection on the pulsational stability
of stars is examined based on Unno's (1967) theory of time-
dependent convection. This theory is an extension of
Vitense's local mixing-length theory of convection to the
time-dependent problem. The equations of linear non-adia-
batic pulsations, which include the thermal interaction
between convection and pulsation, have been solved numeri-
cally on a series of Cepheid models. It is found that the
thermal eigenfunctions (of & T/T and & L/L ) exhibit spatial
oscillations with short wavelength in cool stellar models
where the energy is mostly transported by convection. This
phenomenon of spatial oscillations is interpreted, and it
is shown that they arise because of the phase lag of the con-
vective flux to pulsation and they are related to the local
character of the convection theory. It is found that the
spatial oscillations play a determinant role in the pulsa-
tional stability in the region of the red edge of the
Cepheid instability strip, as far as the thermal convection-
pulsation coupling is concerned. The details of this study
have been pulbished in Astronomy and Astrophysics.
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DISCUSSION

Wheeler: Bob Deupree of Los Alamos has used a time-dependent non-local
two-dimensional numerical treatment of convection to address the ques-
tion of the red edge of the instability strip. My impression was that
he had provided a satisfactory quantitative solution to the red edge
problem. Can you comment on Deupree's work?
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Osaki: I think the two-dimensional numerical treatment of convection
by Deupree is not satisfactory for this problem since convection is

essentially a three-dimensional phenomenon.
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