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This work continues theoretical studies of classical analogs of such quantum effect as generation of coherent radiation in the absence of population inversion [1]. These are regimes of simultaneous amplification of two HF waves due to their parametrical cyclotron interaction with modulated electron ensemble, stable against generation of these waves separately. The most attention has been recently paid to the maser without inversion [2, 3]. In this regime the parametrical instability of two HF waves is achieved due to interaction with modulated ensemble of resonant particles. 

The present work is devoted to the investigation of another regime of parametrical instability. It is amplification of the bichromatic cyclotron radiation in the absence of resonant particles - amplification in “reactive” medium [3]. In the present paper two different approaches are used in developing of the theory of this effect. The first one is based on the analysis of the linearized kinetic equation. In the second one the nonlinear equations of electron motion are investigated. The analysis is carried out for different types of electron ensembles (relativistic and nonrelativistic, with arbitrary distance from the resonance in the momentum space). The physical mechanism of energy exchange between bichromatic HF field and modulated medium of nonresonant particles is investigated. The comparative analysis of this effect and standard induced transparency is carried out. It is shown that the energy input into the amplified field in “nonresonant” regime can prevail over the energy absorbed by the particles at the initial stage of interaction.
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