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One of the possible approaches to increase the laser output power in thermally
excited gas-dynamic laser (GDL) devices consists of raising the stagnation pressure
of the investigated GDL fuel. Generalov et al. {1] pointed out that such a method
may not be very effective because of rapid collisional dexcitation of CO, molecules
at stagnation pressures above ~ 60 atm that lowers the laser output power. However,
such a prediction is not necessarily valid when simultaneous changes in stagnation
pressure and temperature, gas composition, as well as in nozzle geometry are taken
into account. In fact, Kuehn [2] demonstrated experimentally that operation at high
stagnation pressures of 100 atm and up increases significantly the laser output
power and Christiansen and Tsongas [3] showed the existence of reasonable
small-signal gains at high stagnation pressures up to 147 atm. This paper concerns
an experimental study on basic characteristics (mainly, laser output power) of a
thermally excited CO,-N, gas-dynamic laser device [4] operated at high stagnation
pressures. Such a laser device comprises a newly developed large diameter
diaphragmiess shock tube [5, 6] with a supersonic nozzle section mounted at its end
wall (see Fig. 1). In the test shots, the non-equilibrium flow has been created in the
supersonic nozzle section supplied by shock-heated pure CO,-N, gaseous mixtures.
Preliminary results include measurements of laser output power peak at pressures
of 0.1-0.5 atm behind the reflected shock wave (see Fig. 2). Operation of this laser
device at stagnation pressures higher than 100 atm is planned for next test shots.
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Figure 1 - Overall drawing of the gas-dynamic laser device (geometry of the supersonic nozzle
employed in the test shots illustrated in inset).

Figure 2 — Measured laser output power
peak as a function of inferred stagnation
pressure for 0.8 N,+ 0.2 CO, gaseous mixture
at various stagnation temperatures.
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