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Numerical investigation of laser plasma decay is carried out and regimes of MW filed interaction with decaying laser plasma are analyzed. The aim of kinetic modeling is in evaluation of conditions for MW discharge origination during MW interaction with decaying laser spark. The conditions are in determination of the time range when residual electron concentration and medium density make the plasma domain transparent one for an external MW irradiation. The problem is divided into two successive tasks: the modeling of laser spark decay and modeling of MW interaction with decaying laser spark.

The idea is, starting from the plasma condition, which is experimentally detected as local thermal equilibrium and taking as a guiding parameter experimentally measured gas temperature evolution [1], calculate evolution of electron concentration/conductivity in decaying domain. It is shown that recombining character of decaying plasma results in deviation of charged particles concentration from their thermodynamic values to over-equilibrium ones. The difference becomes more and more significant while gas temperature goes down. At low gas temperatures (about 3000K and less) the recombination leads to rapid de-ionization of plasma domain. At the same time the incident electric field is able to penetrate inside this domain. 

Three regimes of MW beam interaction with decaying laser plasma can be distinguished for atmospheric air pressure. The first is MW discharge initiation on highly conductive laser plasma and is limited by the first 80(s. The second regime is initiation of MW discharge via breakdown in rarefied and moderate-conductive spark domain when electric field begins to penetrate in it. And the last is spark plasma heating (or energy deposition) in sub-breakdown undisturbed field, resulting in shock waves generation. This regime ranges in time up to several hundreds of microseconds. The results of investigation of regimes dependence on gas pressure, MW field intensity and MW pulse duration are presented.
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