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A KINETIC APPROACH TO RADIATIVE NONEQUILIBRIUM
FLOW WITH APPLICATION TO GAS FLOW LASERS

Gao Zhi
(Institute af Mechanics, Academia Sinica)

Abstract

A kinetic approach to radiative nonequilibrium flow of lasing gas is presented.
We introduce a new gain related to molecular speed (GMS) and develon an approximate
method of solution. These treatments make ii possible to exactly deseribe the inte-
raction between radiation field, macroscopic flow and microseopic molecular motion.
In the case of CO:. gas flow lasers, ihe zero-crder solntions of this theory are already
satisfactory in that ther are valid for the whele pressure range. The results of the
zero-order soluwons agree well with numerical results, and are in accordance with those
of the currently acvepted rate-equation theory in high pressure rang. For zero flow
speed, this theory leads to the wellknown theory of non-flow gas lasers™”. One of the
present conclusions is specially worth noting, ie., the rate-equation theory, although
in which the line shape factor was introduced™®, can not correctly account for the
effects of inhomogeneous broadening. For example, for n=0.02, Iz/Ix are about 8 for
E=0 and 20 for £=1.0, where 1 is the broadening parameter, £ the frequency shift
parameter, Iy and Ix are the dimensionless intensities of RET and this theory re-
spectively.



