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Nonlinear LF dynamics of interaction of the longitudinal ion stream with the electron virtual cathode formed by high-current relativistic electron beam which is injected in the cylindrical drift chamber is investigated. Both the case of coincided radiuses of electron and ion beams, and the case when the radius of ion beam exceeds radius of electron beam are considered. A set of nonlinear equations is obtained, which describes the process of relaxation of electron virtual cathode (VC) under influence of space charge of the radial ion current which appears from plasma layer under action of electrical field of electron VC. The program for numerical simulation of given process is carried out. Numerical simulation has shown that in this system nonlinear radial oscillations of electrical potential are excited that leads to the low frequency modulation of electron beam current. The accumulation of ions in the region of electron VC and phase mixing on phase plane leads to damping of the oscillations of electrical potential, disappearance of electron VC and low frequency modulation of the electron beam. Frequency of the electron beam modulation is calculated by the analytical methods. Time of damping of ion radial oscillation is determined.

