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SIMULATIONS OF LOW-FREQUENCY TURBULENT  PLASMA DYNAMICS IN PRESENCE OF SHEARED FLOWS
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Results of computer simulations of self-consistent low-frequency turbulent convective dynamics in magnetized plasmas with sheared flows are presented. Calculations were performed as evolutionary problem with given initially and boundary conditions. Earlier the similar simulations were performed for a relatively simple cylindrical plasma configuration that model toroidal plasma confinement system with levitated internal ring [1, 2, 3]. It was shown that external heating and initial (classical) transport processes lead to excitation and quasi-steady maintenance of nonlinear low-frequency flute-like plasma convection. Large-scale stochastic vortex structures with wide spacial and frequency spectra dominate in this convection. The present simulations model turbulent plasma convection in paraxial and non-paraxial axisymmetric mirror-based magnetic configurations. Regimes with various sheared flow velocity profiles, including profiles controlled by both turbulence and sectional end plates, are analyzed. Calculations performed at long time intervals, which are exceeded plasma energy lifetime. The results of low-frequency turbulence simulations are compared with experimental observations of turbulent structures in tandem mirror GAMMA 10.
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