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Calculation and Experiment of Small-signal Gain on Solid Propellant

Combustion Driven CO, Gasdynamic Laser

TANG Hai-bin, ZHU Shou-en, LI Lu, ZHANG Jing-sheng
(Beijing University of Aeronautics and Astronautics, School of Astronautics, Beijing 100083)

Abstract Based on the nozzle flow field equations on the assumption of quasi-one-dimension, steady, non-balance
flow and vibration relaxation equations build by 3-vibration and 3-temperature model. the small-signal gain and
some influence parameters are calculated and analyzed. The results of calculation and measurement are compared.
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Fig. 2 Optical path for the measuring of small-signal gain
1: aligning He-Ne laser; 2: probe CO; laser; 3,7,8: reflecting
mirror; 4,9: Ze mirror; 5, 6: grating; 10, 11: thermistor in-

frared detector; 12: optical cavity; 13,14 amplifier; 15;: A/D

and computer. ; optical path; ----: measuring line
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Fig. 3 Small-signal gain measuring curve
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Fig. 4 Small signal gain as a function of air/combustion mixing ratio (a) and pressure (b)
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