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Abstract

In this paper CW diffusion chemical lasers with two energy levels are described by
kinetic model. The results of the kinetic model in consideration of both inhomogenoous
broadening and homogeneous broadening are given and compared with rate model. The
discussion is focused on the effects of inhomogeneous broadening. The specific formulas
used for the calculation of the characteristic of oscillator are given. In case of certain &,
and limited chemical pumping rate K, the intensity, power output and chemical
etficiency of CW chemical lasers are exactly solved.

The results of calculation show that the ditference between the results of the rate
model and the kinetic model is evident, when the broadening parameter n<0.12 (G=
0.01, & =10, {<{p). At laminar mixing the power ratio (Pz Pg)g.=6.1; At turbu-
lent mixing (Pr ' Pgr)max=8.9. When 1<0.20, the effects of inhomogeneous broadening
are dominant, one should take it into account; when 7>>0.20, the difference between
the results of the rate model and the kinetic model is small. In this case the rate model

is suitable.



