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COLLISIONAL AND INHOMOGENEOUS BROADENING EFFECTS
IN GAS-FLOW AND CHEMICAL LASERS——THE
THEORETICAL MODELS

Gao Zu1

(Institute of Mechanics, Academia Sinica)

ABSTRACT

The analytical models which are used to predict the performance of gas-flow and
chemical lasers are enumerated and compared. These analytical models include the
currently accepted theory of Lorentz-Gauss line shape factor, the prescnt theory of
rectangular line shape factor and the theory presexted in ref. [5]. For the ideslized
configuration of the mixing layer of diffusion chemica) lasers'™, the specific results
corresponding to the theories mentioned abuve are developed in Lrief. Analysis shows
that for the general case in whaich the transtiion is simultaneously inhomogeneous
broadened and collisicaally broadenad, particalarly for the case in which the inhomo-
geneous broadening is dominant, the difference among the results of the two theories of
line shape tactor and the theory of article [5] are quite significant. The results of the
theory of rectangular line shape factor are more precise than those of Lorentz-Guuss
line shape factor. And the computing-time required by the theory of rectangular line
shape factor is less than that of Lorentz-Gauss line shape factor.



