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THEORETICAL STUDIES AND NUMERICAL SIMULATION OF PROPAGATION , REFLECTION AND ACTION OF REGULAR AND STOCHASTIC ELECTROMAGNETIC RADIATION TO PLASMA PARTICLES AT ITS INCIDENCE TO PLASMA - VACUUM SURFACE

Ya.B. Fainberg, V.I. Karas`, V.D. Levchenko*
National Science Center " Kharkov Institute of Physics & Technology", Ukraine
*Keldysh Institute of Applied Mathematics RAS, Moscow, Russia
The incidence to half-infinite plasmas, that have super critical density, the electromagnetic waves: monochromatic wave, stochastic wave with finite phase correlation time [1,2] and regular multifrequency one with such spectrum energy density as above-mentioned stochastic wave was investigated. Numerical simulation of Vlasov`s equations we conducted by both ways: macro particles methods (PIC) [3] or grate multistage scheme(SUR) [4]. To modeling of normal and oblique incidence of electromagnetic wave were used following parameters: 
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-skin depth, 
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-Langmour plasma frequency, 
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-phase correlation time, 
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-incident wave frequency). The wave transparency coefficient was measured as relation between electromagnetic propagation energy across plasma at 

 and incident wave energy at 

 with respective time interval. At normal incidence to plasma layer electromagnetic fields great part was reflected besides it has not influence to particle parameters. The Longitudinal fields in plasmas are small (they are about 2-4 order lower than transversal fields). The electron longitudinal energy (and their temperature ) duration calculation time (
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) varies by less than 1%. The electron distribution function is closed to Maxwell one, but small particles part (10-4) are accelerated out plasma surface to two sides. Monochromatic field is reflected fulfil (to the exclusion of pulse front), stochastic field was partially reflected (transparency coefficient is equal about 1%), that connected indeed with propagating in plasma pulses at wave-phase jumps. The transparency coefficient for case when the field has such spectrum energy density as stochastic field 
[image: image13.wmf](

)

(

)

cos

Lkkk

k

FtFt

wj

+

=+

å

is less about one order than at stochastic signal and it is connected with fact that in this case plasma layer, act as frequency filter whiсh pass 
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 and reflect another one`s. At oblique incidence case an electromagnetic field has strong influence to electrons (in partially at big incidence angles). The longitudinal field observed values are closed to transversal field one`s. The longitudinal electron energy (and their temperature) are increased to few time. The electron distribution function has non-Maxwell character, in this case accelerated electron tails take place.The incident transversal field has been transform to both the longitudinal wave field and electron energy.
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