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This work is devoted to the investigation of novel regimes of stimulated emission without inversion, realized in the form of parametric instability of the bichromatic cyclotron radiation [1-3]. Recently in papers [2,3] it was predicted that the amplification of bichromatic high-frequency radiation in the presence of low-frequency modulation of electron medium is possible under such conditions that without modulation the energy exchange of waves and particles is absent. Such a medium is reactive with respect to the monochromatic radiation - due to the absence of resonant particles. The corresponding regime of instability can be realized for the waves propagating in the direction different from perpendicular with respect to the magnetic field, due to such type of electron flow modulation, that the reactive responses of the medium to the action of two waves oscillate in opposite phases. For the energy extraction from the nonresonant electron ensemble the definite coordination of particles motion with the beat wave is necessary.

In the present paper the results of computational modeling of parametric amplification of cyclotron radiation without resonant particles at the initial stage of interaction are presented. The convincing agreement between results of computation and conclusions of analytical analysis is achieved. Besides, new effects are revealed out of frame of the approximations of the theory that raises interest to this mechanism of interaction of cyclotron radiation and the medium in many respects. In particular it is obtained that the developing parametric instability is accompanied with “drawing” of frequency of waves to the resonance with particles and substantial enhancement of parametric interaction. The resulting extraction of kinetic energy from the modulated beam (on the nonlinear stage of interaction) can reach about 15%.
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