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Two-dimentional dynamics of two-component plasmas with finite beta
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Collisionless two-dimensional dynamics of two-component plasmas, where fast ions determine pressure and cold component ions determine inertia, is studied both analytically and numerically. Fast ion Larmor radius is assumed to be of order of  plasma radius.

Particular interest in studying of two-component plasma dynamics is caused by experimental results [1] of gas-dynamics trap (GDT) group. In finite beta regimes hot ion component becomes localized  in a near-axis region much faster than drag time. Although 3-D effects could be significant for plasma dynamics in GDT (azimuthal rotation – bounce oscillation resonances), the considered here 2-D dynamics appears to be interesting in itself.

Using gyro-kinetic technics for the fast ions, equation system describing two-component plasma dynamics is obtained.

Linearized system analytical solutions containing instability induced by inhomogeneous gradient fast ion drift are found.

It is shown, that axisymmetric equilibrium with monotonically decreasing guiding center density is stable and corresponds to minimum of magnetic dipole ensemble potential energy.

Analysis of nonlinear equations shows transformation of the potential energy to kinetic energy of ExB turbulence. It is accompanied by localization of fast component space distribution. Dissipative influence of trap expanders accelerates the self-localization process.

Numerical simulation samples illustrate evolution of the instability and self-localization. 
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