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Abstract: The physical mechanism are studied for ultra-short pulse CO, laser output realized by semicon-

ductor switching technology. Firstly, based on the analysis of the generation, recombination and diffusion
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mechanism of laser-produced carriers, we introduce direct absorption, Auger recombination, plasmon-as-
sisted recombination, an ambipolar diffusion process and according to Drude theory, we improve the theoret-
ical model of semiconductor switching. Secondly, we simulate and analyze the generation of ultra-short CO,
pulses by two-stage semiconductor optical switches employing this model. The results show that the model is
in good agreement with the latest experimental results reported abroad, which implies the rationality and cor-
rectness of the model. Finally, the model is used to analyze the effect of control pulse duration on the effi-
ciency of the two-stage switching. It is found that a short control pulse is more conducive to intercepting

high-quality ultra-short CO, pulses accurately and efficiently. Semiconductor switching is an effective tech-

nique to realize the output of an ultra-short CO, laser with an adjustable pulse width.

Key words: CO, laser; semiconductor switching; laser-produced plasma; ultra-short pulse
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radiate single—stage reflection switch
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Fig. 10 CO, pulse outputs from two-stage semiconductor switching radiated by control pulse with pulse duration of 6 ps (left)

and 60 ps (right), respectively.
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