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Abstract; Using non-toxic and non-corrosive sulfur hexafluoride ( SF¢) and D, as working gas, the
influence of the ratio and total pressure of the mixture gas on the performance of non-chain pulsed
DF laser with a stable optical resonator is investigated. The research is based on UV-preionized
transverse discharge method. The results show that the optimum ratio and total pressure of the SF,-
D, mixture gas, are 10:1 and 10.5 kPa, respectively. By using the DF laser spectrum analyzer to
measure the output spectrum of DF laser, 17 P-branch transition lines are attained, which the laser
energy concentrates in several lines near the 3. 876 um line. The laser beam divergence angles in
both horizontal and vertical directions are 1 mrad, which is obtained by using the laser ablation
method. The maximum single pulse energy of 3.58 J, pulse duration of 215 ns, peak power of 16.
65 MW, and electro-optical conversion efficiency of 2. 08% are achieved under the best working

conditions when the charging voltage is 39 kV.
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Fig.1 Experimental setup of non-chain pulsed DF laser
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Fig.2  Photo of DF laser experiment device
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Fig.3 Dependence of the laser output energy on the mixing

ratio at different charging voltage
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