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Transformation of Cyclotron Modes in Magnetoactive Plasma at Relativistic Temperatures

D.V. Vagin, P.A. Polyakov, A.E. Rusakov, N.E. Rusakova

M.V. Lomonosov Moscow State University, Moscow, Russia,
e‑mail: xrusakov@gen5521.phys.msu.ru
A numerical investigation of transformation of cyclotron dispersion branches in relativistic magnetoactive plasma depending on electron temperature for waves distributing perpendicularly to the external magnetic field is proposed. According to modern theoretical concepts [1], such plasma medium is produced by an interaction of superstrong femtosecond laser pulses with matter. Based on the Vlasov kinetic theory, expressions for permittivity tensor of the plasma with anisotropic equilibrium electron distribution function [2]
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were obtained. Here 
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) perpendicular and parallel to the external magnetic field, respectively.

It is shown from a numerical analysis of dispersion equations obtained from the tensor for isotropic plasma (
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) that a region without collisionless damping of cyclotron waves shrinks as the temperature grows and vanishes at certain value (known that there is no collisionless damping of cyclotron waves at nonrelativistic temperatures [3]). Also it is shown that, in the presence of strong anisotropy (
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), the size and the position of the region depends on the temperature parameter 
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, which describes electron velocity distribution perpendicularly to the external magnetic field.

The dispersion curves shift towards low frequencies as the temperature increases, and the shift grows with the number of the mode. The collisionless damping increases the same way in regions where it exists.
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