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TWO-FLUID MHD EQUATIONS FOR PLASMA OF COMPLEX CHEMICAL COMPOSITION

N.A. Bobrova1,  A.E. Kocharyan1,2,  P.V. Sasorov1

1Institute for Theoretical and Experimental Physics, Moscow, Russia
2Moscow Institute of Physics and Technology, Dolgoprudny, Russia
The well-known system of equations for two-fluid MHD plasma model by Braginskii was derived for plasmas of one ion specie and electrons. At present time the necessity of such a general MHD model for plasmas with non uniform non stationary chemical composition, i.e. when plasma includes several different ion species, is obvious. Such a model could be useful for investigation of dynamics of plasmas of complex composition including the possibility of description of mixture diffusion. In paper [1] such a system of equations was derived and all kinetic coefficients were obtained for a case, when ion component consists of two ion species, with mass m1 of lighter ions being much less than the mass of heavier ions m2. It was also supposed that the main contribution to scattering of heavier ions is given by scattering of heavier ions by themselves. Such a situation indeed takes place until the relative concentration of heavier ions becomes too small, less than some small enough value. In such a particular case the solution of all reduced kinetic equations appearing in the theory is achieved by methods, used by Braginskii.

However the case when relative concentration of heavy mixture is very small and the derived system of kinetic coefficients becomes inapplicable is very important from practical point of view. The difficulty of taking into account of small concentration of heavy mixture consists in appearing of kinetic equations of new kind which need new methods for their solving. In the present work, the reduced equations for arbitrary relative concentration of heavier ions are derived and solved. All kinetic coefficients for two-component MHD plasma model are calculated in the case when ion liquid consists of two ion species with the only additional restriction: m1 << m2.
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