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DYNAMICS OF SELF-CONSISTENT PENETRATION of incident wave INTO OVERDENSE PLASMA LAYER 
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It is known that electromagnetically driven strong Langmuir turbulence gives rise to an essential electromagnetic wave collisionless damping [1]. It is less known that appearing of imaginary part of dielectric permitivity (effective collision frequency) in turbulent plasma regions corresponds to modification of the real part of dielectric permitivity  (propagation constant) as well [2,3]. The last fact leads to the possibility of plasma layer transparency [2,5] and incident electromagnetic wave penetration into bounded layer of overdense plasma [5].  In the difference of the articels, cited above, in which the investigations of global dielectric constant modification in electromagnetic field have been carried out in stationary models or for fixed turbulence pump approach, the study of self-consistent penetration and absorption due to strong Langmuir turbulence drive by electromagnetic wave incident onto dense plasma layer is considered in presented work.

The results of computer modeling of an electromagnetic and plasma wave dynamics in dense plasma layers performed for striction type nonlinearity of plasma. They proved the possibility of small-scaled plasma density redistribution along incident wave electric field leading to the changing of plasma effective dielectric permitivity sign. The thresholds for modulation instability developing in skin-layer and wave penetration are found to be slightly more than stationary model prediction [5]. However, on the contrary [4,5], plasma density stratification goes to scales of strong Landau damping, investigated in [1]. Thus the depth of incident wave penetration into plasma is limited by wave depletion due to plasma waves transformation and subsequent their absorption. It is bellow of the depth of penetration in the linear regimes. It is shown that the incident wave amplitude, supporting dynamical penetration, is few times smaller than excitation threshold. It is found that expansion velocity and penetration duration through bounded plasma layer depend on the incident wave amplitude and damping parameters. The typical dependences of transmission and reflection indexes for bounded layer are obtained.
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