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The nonlinear absorption of Alfven wave in dissipative plasma
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This report presents the results of the study of nonlinear absorption of a plane Alfven wave propagating in a homogeneous nonisothermal plasma along the magnetic field and relaxation of electron and ion temperatures in the wave. A-wave absorption arises due to dissipative effects - magnetic and hydrodynamic viscosities of electrons and ions and their elastic interaction. Usually, the effects of absorption and relaxation are treated on the basis of the linearized equations of plasma dynamics. The report proposed a method for the study of the A-waves, based on the exact solution of two-fluid electromagnetic hydrodynamics of the plasma with taking into account electrons inertia, which for the A-wave, as shown in the work, are reduced to a nonlinear system of ordinary differential equations for the amplitudes plasma parameters in the wave. Numerical and analytical solution of the latter system leads to several important conclusions, including:

1) A-wave attenuation is temporary in nature (sine-wave spatial structure remains unchanged) and does not depend on the thermal conductivities of electrons and ions and their second viscosities

2) taking into account the magnetic viscosity there is fast (at times 
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) the transformation of magnetic and kinetic wave energy into thermal energy of electrons and ions, which greatly accelerated by the additional consideration of their hydrodynamic viscosities
3) for large times (
[image: image2.wmf]1/2

()

ceci

ww

-

?

) and approximately small ones the A-wave attenuation is a dual-frequency character and is determined by three depending on the wavelength 
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 damping decrements, one of whom is responsible for the relaxation of electron and ion temperatures, and the other two determine the rate of conversion of non-thermal energy in thermal
4) A long A-wave (
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) expression for the damping rates are consistent with the linear theory, for medium and short wave damping rates increase as 
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A typical version of the calculation:
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