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(a) local convection model (b) non-local convection model
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Fig.1 The distribution of the maximum Mach numbers of convective velocity in the stellar atmosphere on

the H-R diagram. The dashed lines are the blue edge of Cepheid instability strip
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A Note on Supersonic Convection in Stellar Atmosphere
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ABsTrRACT Using a non-local convection theory, both of the local and non-local convective
envelope models of evolutionary series of stars with masses from 1 to 30 solar masses are cal-
culated. The problem of supersonic convection is reviewed. The results show that convective
velocities in the stellar atmosphere are seriously overestimated by the local mixing-length
theory. Convection is strong supersonic in the atmosphere of yellow giants and super-giants
in the local mixing-length theory. They, however, become subsonic for the most stars when
convection is return to the normal non-local treatment. Convective velocities increase with
the increases of the luminosities of stars. There are still weak supersonic convection in few
red and yellow giants and super-giants. It is suspected whether this supersonic convection
in the stellar atmosphere is true.
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