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LASER-INDUCED MICROWAVE DISCHARGE IN AIR
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The possibility of laser spark initiation of microwave discharge in quiescent air in wide range of air pressure has been investigated. The stable electrodeless MW discharge initiated by laser spark produced on the second harmonics of Nd:YAG laser with 15ns-pulse duration in air under the atmospheric pressure is realized. The MW breakdown thresholds under the variation of radiated laser energy and air pressure are measured. Stable breakdown at reduced MW field intensity is registered under a laser beam action. The effect of MW breakdown onset/stabilization in the presence of sub-breakdown intensity of laser beam is eliminated. The initiation ability of laser spark over MW pulse delay depends substantially upon air pressure and changes from 220(s under the normal conditions to more than 100ms under 70Torr. MW discharge development in the direction of sub-breakdown laser beam, but across MW beam is observed. This effect is analogues to laser triggering of DC spark. The arising discharge structures are the same as are developing along MW beam [1].

The possibility of Ruby laser spark initiation of 1(s pulse duration MW discharge in quiescent air under the atmospheric pressure was also demonstrated. The critical delays for MW radiation coupling with decaying laser plasma, exceeding 300(s were determined. The additional energy input due to MW energy deposition was recorded. The shock waves, arising after laser-induced MW discharge in air under the normal conditions, are registered by means of the Shlieren system.

Numerical investigation of laser plasma decay is carried out and regimes of MW filed interaction with decaying laser plasma are analyzed.
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