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As a candidate for high energy lasers, HCI chemical laser system based on the pump-
ing reaction Cl+HI has some outstanding merits. Experimental results on some small
devices have shown that it has attained the chemical efficiencies comparable to those of
the typical HCI chemical lasers. The snag is that it is far more difficult to obtain large
amount of Cl atoms than F atoms from the point of view of engineering. We proposed a
viable scheme to solve this problem, viz, making use of the following weak exothermic
reactions

F 4 Cl,—»CIF +Cl+3.2KCal /mole

This can transform the easily obtainable F atoms with high efficiency in engineering into
Cl atoms needed. In order to test this scheme, we built a small subsonic flow chemical
laser facility used as a planar wave-slowing configuration to couple 1 KW order microwave
power at 2.45 GHz into the gas flow of SF¢/He, thus provides F atoms in a large volume
homogeneous discharge plasma. With the injection of H, gas upstream of the optical
cavity, we get HF laser output in the order of 1W. Then, enough amout of Cl, gas was
injected about 15 cm upstream of the H, injection hole, leading to a total quenching of
HF laser action as was expected. If a certain amount of HI was mixed in the injecting
H, gas flow, HCI laser output in theiorder of 1W could be achieved. The spectrum of
HCI laser output was identified by a DF laser energy analyzer. As the aim of this experi-
ment was solely to demonstrate the feasibility of the scheme, no attempt was made for the
optimization of gas mixing, optical axis position and cavity parameters. However, a
HCI laser with an output power comparable to that of a HCI laser can easily be obtained
under approximately the same condition of microwave power levels.
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