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Collective Parametric (Quasi-Cherenkov) Radiation
from Quantum Noise

Parametric (quasi-Cherenkov)radiation mechanism utilizes crystal periodicity, which provides Cherenkov
condition for wave synchronism with electron beam and, simultaneously, two-wave(or multi-wave) distributed
feedback. As result, generation process can develop on shorter “beam - wave” interaction length. This mecha-
nism was proposed earlier as the candidate for XFEL generation [1, 2]. The present work considers dynamics
of quasi-Cherenkov radiation, beginning from quantum noise, on the base of dynamics of quantum field cre-
ation/annihilation operator. Modified by dynamical Bragg diffraction dependence of intensity on length and
other features of collective quasi-Cherenkov radiation are theoretically studied.
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