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Equilibrium configurations in two-fluids MHD with non-zero electron inertia

M.B. Gavrikov, V.V. Savelyev
Keldysh Institute for Applied Mathematics RAS, Moscow, Russia, ssvvvv@rambler.ru
The new approach to investigation of equilibrium plasma configurations that fully consistently takes into account non-zero mass of electron is presented. The basis of study is the two fluids (electron-ion) quasi-neutral MHD-model. The new plasma static equations that are the generalization of the classic Grad-Shafranov (GS) equation had been obtained. In the case of axial symmetric theta-pinch configurations the GS equation is
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Here 
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- is a magnetic flux function, 
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- total pressure, 
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- is a given distribution of external currents. The two fluids MHD-model gives two equations
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Now
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 is a function of two arguments 
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 and a new element (mass density
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) is appearing in the problem. In spite of the fact that RHS of equation (3) includes 
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 there exist a solutions of the equation in which 
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 is not of a small magnitude. Therefore the solutions of eq.(2)  may  differ dramatically from the solutions of  GS  equation. [image: image16.jpg]


It is shown that main properties of equilibrium configurations do not depend on small parameter
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. The different examples of analytical and numerical solutions of eq. (2)-(3) are considered. On the figure it is shown an example of such solutions for magnetic trap “Dipole” (distributions of density 
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