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Abstract

Two schemes of the crystalline undulator, based on the volume reflection effect of ultra-relativistic charged
particles from bent crystallographic planes, are discussed. For the first time, analytical expressions have been
derived for several key properties of the volume reflection undulator: the undulator parameter, the undulator
equations, the set of emitted undulator frequencies, the angular range for the emission of undulator radiation,
and the energy threshold required for the operation of such a volume reflection undulator. The influence of
the density effect on the yield of the undulator radiation from a crystalline undulator and possible applications
of the volume reflection undulator for transmutation of nuclear waste are discussed.
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