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Relativistic Phenomenological Theory of Radial Electric Field Er(r) in Tokamak Plasma
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We can consider electric field in moving quasi-neutral plasma in the direction perpendicular to the current in the frame of Poisson equation. In this case, equation for the volume charge density consists of three terms. The first relativistic term relates with the electron density and the current density. The second so called Lorenz relativistic term relates with the toroidal plasma rotation velocity and the current density. The third term relates with a dynamics of electrons and ions (diffusion, convection, etc.), leading to a change of the particle’s number on magnetic surfaces. This allows to construct relativistic phenomenological theory for 
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 and velocity of toroidal plasma rotation in a tokamak. It can be shown that the volume charge density inside some magnetic surface is not screened rather forms the 
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 on the surface. Examination of this theory to real experimental data is provided. In particular, the main contribution of Lorenz relativistic volume charge density to a formation of the 
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 in non-periphery plasma is shown. A possible explanation of counter-current toroidal core plasma rotation for majority ohmic shorts is presented.
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