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At motion of fast charged particles in crystal at small angle to one of its axes or planes different coherent
and interference effects are possible in interaction of particles with the lattice atoms. Thanks to these effects,
the interaction cross-sections of particles with atoms may differ substantially from the corresponding cross-
sections of particle interactions with the amorphous medium atoms. Firstly the possibility of such effects was
noted in the works by Ferretti [1], Ter-Mikaelian [2] and Überall [3] at study of the Bremsstrahlung process
by relativistic electrons in crystal. The results obtained in these works were based upon the consideration of
the radiation process in first Born approximation of quantum electrodynamics. The applicability conditions of
this approximation are quickly broken with the increase of the particle energy and crystal thickness, with the
decrease of the incidence angles of particles relatively crystal axes or planes and also in several other situations.
In this case new possibilities are opened in the particle interaction with crystal atoms that are connected, in
particular, with the channeling phenomenon, dynamical chaos phenomenon at the particles motion in crystal,
a number of phenomena at particles motion in bent crystals, etc. Some results in this field obtained earlier
were presented in the works [4, 5]. In the present report a short review is given of the last results obtained
in this field. The main attention is paid to the scattering and radiation processes in the transition region of
crystal thicknesses, from those at which the channeling process is absent up to those at which it is developed,
and to the comparative analysis of quantum and classical effects in interaction of fast particles with the lattice
atoms in this thickness range.
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