Long-lived, sealed-off metal vapor lasers

C.S. Liu and D.W. Feldman

(Westinghouse R&D Center)
Pittsburgh, Pennsylvania 15235, Tel: (412) 256-7725

In many applications of interest, it would be advantageous to use a completely por-
table metal vapor laser. This would require a sealed-off laser discharge tube capable of
containing the discharge at high temperature (~ 1000 °C) with a high degree of reliability.
We have studied the problem of obtaining long-lived operation and have determined that
a reliable quartz-molybdenum seal gives at least several hundreds of hours of operational
lifetime in a self-heated sealed-off condition.

Parametric studies are reported for long-lived sealed-off copper halide and pure lead
lasers operating at average output power levels of 6 W for CuBr lasers and 1 W for Pb
lasers. Laser operating characteristics have been measured as a function of buffer gas
species and pressure, temperature and pulse repetition rate. Optimum perforemance
for a CuBr laser of 50 cm X 1.8 cm diameter longitudinal discharge was obtained with
10 Torr Ne, at 530 °C, operating at a prf of 16 KHz. Lead laser tests were performed in
al.2 cm X 100 cm discharge tube. The optimum laser performance occurred at 1050 °C
with 10 Torr of Ne. The maximum lead laser energy output per pulse is at ~ 1 KHz
while the maximum power output is at 6 KHz. Both these lasers have operated over one
hundred hours without significant degradation. Based upon these demonstrated per-
formances we can project practical sealed-off metal vapor laser devices operating over
10 W with lifetimes exceeding 1000 hours.
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