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Field reversed magnetic configuration (FRC) combines the properties of closed and open magnetic traps. The inner region of closed magnetic field lines is separated by a separatrix from the region of open field lines. The turbulent transport and its reduction at the formation of improved confinement regime are important problems of FRC both in terms of modeling as well as in terms of further development.

The common property of the various systems of magnetic plasma confinement is the reduction of the turbulent transport due to the generation of stationary (or quasi stationary) sheared flows of plasma across the magnetic field lines and density gradient. In this work, we consider transport caused by electromagnetic gradient drift instabilities (EMGDI), which grow in an inhomogeneous plasma with magnetic field as both if ( <<1 and ( ~ 1 (( is the the ratio of plasma pressure to magnetic pressure) [1]. Reduction of transport usually occurs at the generation of sheared flows. In a strongly inhomogeneous flows Kelvin–Helmholtz instability grows. It limits the possibility of reducing transport. Strong non-uniformity is typical feature of high-pressure systems (( ~ 1) including the FRC. To develop a self-consistent model two direct numerical simulation approaches are used together: modeling the dynamics of individual particles [2, 3] and the macroscopic conservation laws for perturbations [4]. In the first case, turbulent exchange rates are determined depending on the amplitudes of the perturbations and the parameters (the characteristic wavelength, frequency, and growth rates). According to standard kinetic theory of turbulence, the resulting transport rates determine the flow in the macroscopic (hydrodynamic) equations, including the perturbations perturbations. The parameters of the perturbations in our approach are determined from the EMGDI dispersion equation [1]. Analysis of transport allows determining the amplitudes provided that these values ​​correspond to the saturation of the majority of possible perturbations.

An analysis of the evolution of the FRC [5] shows two typical regimes: i) the transverse losses from the region of closed magnetic field lines dominate; and ii) longitudinal loss from open field lines dominate. We obtain the dimensionless similarity criteria and the dependence of global confinement time on the coefficient of transverse diffusion and the time of longitudinal losses.
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