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Rare gas halide lasers have advanced greatly the performance of near and middle
UV gas lasers. ‘Although the excited molecule is created in rather simple gas mixtures
by discharge or electron-beam excitation, the complex kinetic processes which govern
formation, fluorescence and collisional quenching have been obscure. Measurements
to quantify these processes must be made.

These measurements have been aimed initially toward obtaining the radiative lifeti-
mes and quenching rate constants of those excimer molecules for which the stable di-halide
molecule (RX,) exists. By fast photolytic dissociation of the dihalide, the rare gas mono-
halide (RX) molecule can be produced in surroundings containing a single predominant
quenching gas without involving a complex formation process. This technique has pro-
duced radiative lifetimes and quenching rate constants for XeF (B and C,) KrF (B) and
several of the mercury halides.

While synthesis of other dihalides of interest may be possible, formation and quench-
ing measurements also can be obtained by studying the emission and absorption character-
istics of the excimer. By probing the absorption of XeCl (X — B) transition, destruc-
tion rate constants for the lowest vibrational levels of XeCl have been measured. These
rates have little dependence on vibrational level suggesting the conclusion that the vibra-
tional levels rapidly equilibrate.

Observations of the time dependent XeCl fluorescent emission as a function of gas
mixture confirms the theoretical conclusion that two paths of formation exist, an ionic path
and a metastable path. It is seen that with an adequate halogen density the ionic path
dominates. It appears possible to investigate the kinetics of the transient species in each
formation path by means of the emission and absorption techniques now developed. Fur-
ther results of these studies will be included.
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