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Kinetic equation of electrons in fully ionized plasma taking into account their spin polarization
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Electron spin overturning rate in fully ionized plasma is suppressed by the factor (4 relatively to the rate of relaxation to Maxwell distribution function caused by coulomb collisions. Here ( is the fine structure constant. As a result a more complete description of electron dynamics in plasma becomes sensible. In this case, besides usual kinetic Boltzman-Vlasov equation for the whole electron density f(x,p) in the phase space (x,p), other equation arises. It describes evolution of vector S(x,p). The latter vector is actually phase space density of vector s, determining spin-polarization density matrix of electrons. This additional equation is similar to some extend to the Boltzman-Vlasov equation. It describes electron spin-polarization transport in the phase space, caused in particular by Coulomb collisions, and additionally the processes of spin overturning due to spin-orbit and spin-spin interactions during the collisions. Our goal was to derive general view of several collision integrals, entering the equation for dS/dt, and explicit calculation of kernels of the integral operators. The latter calculations have been performed based on known quantum amplitudes of the Mott and Moeller scatterings (for ep and ee scatterings, respectively). The simplest expressions are obtained in the following limiting cases: a) <Ee> << 2 Ry; and b) 2 Ry << <Ee> << mec2. This generalization of kinetic equation for plasma electrons can be used in particular for obtaining of hydro type equations for describing of macroscopically spin-polarized plasma.
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