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Experimental Study of Discharge Tube Diameter Optimize for
Discharge Driven HF/DF Chemical Laser

LUO Wet , YUAN Sheng-fu, LU Qi-sheng , YAN Bao-zhu
(College of Opto-electric Science and Engineer, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Reducing the diameter of the discharge tube used in the discharge driven HF/DF chemical laser is useful for integration of

multi- module, and may be useful for promoting the performance of the laser as well. The glow discharge characteristics and laser

operated parameters of three different discharge tubes were experimental studied, and the diameter of the discharge tubes was 28mm,

20mm and 16mm, respectively. When NF; gas was injected, the plasma necking phenomenon occurred in all three discharge tubes. For

the laser which used the 20mm diameter discharge tube, the plasma necking phenomenon was the weakest, the total consume of working

gas was the least, the output power and the electro-optic transfer efficiency were the highest, and the laser output power promotion effect

by secondary He was the most outstanding. Through comparison, it is suggested that the stability and volume of the plasma are two

intuitionistic parameters for judging the performance of discharge tubes.
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Fig.1 Glow in discharge tubes of different inside diameter
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Tab.1 Operation parameter of HF lasers with different discharge tube

d;, Flow rate of gas (m’/h) Pressure Output power(W) Input power(W)
(mm) pHe NF; sHe H, N, (kPa) With s—He No s- He U(kV) I(mA)
28 0.95 0.15 1.2 0.85 0.5 0.3 1.1 0.8 2.2 188
20 0.63 0.13 >2 0.6 0.5 0.3 1.4 0.14 2.5 180

16 0.7 0.15 1.45 0.75 0.5

0.3 0.8 0.6 2.7 182
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