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Strong laser pulse interaction with plasma is accompanied by various plasma instabilities, the experimental study of which is complicated due to small time and space scales, and the threoretical one is difficult due to nonlinearity of the phenomena.

That is why for the most precise study of the interaction it is necessary to utilize 3D3V kinetic codes which take into account the self-consistent electromagnetic fields. 

As an example, laser impulse interaction with overdense plasma leads to a magnetic field formation as a result of the Weibel instability [1]. The Weibel instability arises in the systems where anisotropy is present in particle velocities. The instability manifests itself in a transverse mode of a magnetic field growth and since the increment maximum corresponds to relatively short waves, the filamentary structure is observed in magnetic field and charge density distribution. 

In the current work such interaction is chosen for a numerical study with the 3D3V kinetic CFHall code [2]. The simulation of the Weibel instability with the code had been carried out for a system of two counter-streaming electron plasmas. [3]. The achieved by the use of the LRnLA algorithms [4] numerical efficiency allowed to perform the simulation on the mesh large enough to resolute the mode with highest increment and get good correspondence with the theoretical estimates.

Here we investigate the Weibel instability appearance in the problem of laser impulse interaction with plasma. From the arising velocity anisotropy the linear stage increment estimate may be derived and compared to the observer in the simulation. 

The results may become useful for the following theoretical investigation of the turbulence arising in plasma, and show the possibility of the practical use of the code for the simulation of laser impulse with plasma interaction which take into account the nonlinear phenomena.
Литература
[1]. Weibel E.S., Spontaneously growing transverse waves in a plasma due to an anisotropic velocity distribution, Phys. Rev. Lett., 2, 83-84, 1959. 

[2]. Pepepelkina A., Fully kinetic 3D3V model of the Hall thruster plasma. (in Russian), 2011, master thesis, MEPhI. 
[3]. Goryachev I., Levchenko V., Pepepelkina A., 3D3V code CFHall for magnetized plasma simulation // Matematicheskoe Modelirovanie (in press).

[4]. V.D. Levchenko. J. of Inf. Tech. and Comp. Systems (in Russian), N.1:p.68, 2005.

PAGE  
1

