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NONLINEAR DISPERSION IN A PLASMA WITH A RELATIVISTIC ELECTRON BEAM

Yu.A. Volkov, V.B. Krasovitskii

Keldysh Institute of Applied Mathematics RAS, Moscow, Russia

The nonlinear interaction of a relativistic electron beam with a plasma is investigated numerically on the basis of the extended notions of the physical quantities that enter the linear dispersion relation. Extending the notions of the wave frequency, wavenumber, and wave phase velocity to the nonlinear stage of the instability makes it possible to analyze the evolution of the Cherenkov and plasma resonanses and to study how they affect the saturation of the wave amplitude. A model of the beam-plasma instability in which the growth rate is calculated from the corresponding linear hydrodynamic formula on the basis of the results obtained using a numerical kinetic model makes it possible to establish the applicability range of the hydrodynamic approximation for beams with different energies.
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