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Fig.4 The amplitude growth rate n = —27w; /w, versus frequency v = w, /27 for the low-degree modes (¢
= 2-20), where w; and w, are, respectively, the imaginary and real parts of complex angular frequency
w = iw; + w,. The small solid and large open circles, triangles, inverse triangles, and squares represent,

respectively, the stable (n < 0) and unstable (n > 0) modes for ¢ = 2, 5, 10, and 20.
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Fig.5 Pulsationally stable (black dots) and unstable (large open circles, triangles, inverse triangles, and

squares) modes on the H-R diagram for the ¢ = 2 intermediate- and high-order p-modes
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Fig.6 Pulsationally stable (black dots) and unstable (large open circles) modes on the lg(L/Lg)-n plane
for red giants with mass M = 1.2 My, where n = n, — ng, and n, and n, are, respectively, the node
numbers of p-modes and g-modes. The size of open circles is proportional to the logarithm of amplitude

growth rate for the unstable modes.
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Fig.7 The radial order of the most unstable modes versus stellar luminosity for red giants with mass
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symbols are, respectively, the radial and low-degree non-radial modes.
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and 3.0 Mg, respectively. The solid and open symbols are, respectively, the radial and low-degree

non-radial modes.
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Turbulent Convection and Pulsation Stability of Stars

XIONG Da-run
(Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)

AsstracTt The controversies about the excitation mechanism for cool variables are
reviewed: (1) Most people believe that v Doradus stars are excited by so called convec-
tive blocking. Our researches show that the excitation of v Doradus has no difference
from that of § Scuti. They are two subgroups of a broader type of § Stuti-y Doradus
stars: 0 Scuti is the p-mode subgroup, while v Doradus is the g-mode subgroup. (2)
Most people believe that the Solar- and Solar-like oscillations of stars are damped by
convection, and they are excited by so called stochastic effects of turbulence. Our re-
searches show that convection is not solely a damping mechanism for stellar oscillations,
otherwise it is not able to explain the excitation of Mira and Mira-like stars. It can
be repeated not only the § Scuti and v Doradus strip, but also the characteristics of
Solar-like and Mira-like oscillations, respectively, for the low- and high- luminosity red
stars by using our non-local and time-dependent theory of convection.

Key words stars: variables, stars: oscillations, convection
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