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Periodical Dependence of Radiation Intensity on
Crystal Thickness and Incidence Angle at Motion of
Fast Charged Particles in the Planar Field of a Thin

Crystal
martedì 25 settembre 2018 15:15 (15 minuti)

At motion of a fast charged particle in crystal near the direction of one of main crystallographic planes, a
periodical deviation of the trajectory from the initial direction is observed (channeling, over-barrier motion),
that is accompanied by irradiation of the electromagnetic field quanta. If the target thickness is small compared
to the radiation formation length, the spectral density of radiation is equal over entire range of photons
energy. At the target thickness increase, the effect of radiation suppression takes place [1]. Here we study the
possibility of experimental observation of the effect of radiation suppression and predict new accompanying
effects in radiation at motion of charged GeV particles (electrons and positrons) in thin crystals. We considered
the radiation of the particles moving in the field of (110) Si planes at channeling and over-barrier motion.
For such conditions we obtained the dependences of the spectral density of radiation on crystal thickness,
incidence angle and particle energy, being averaged over all impact parameters. The obtained results show
that, if the radiation formation length is large compared to the target thickness, an observation is possible,
besides the effect of radiation suppression, of the effect of periodical dependence of radiation intensity on
the above-stated parameters of motion. We show that the conditions of observation of described effects are
reachable on modern instrumentation and indicate approximate ranges of particles’and photons’energies to
deal with.
[1] N.F. Shul’ga, S.P. Fomin, JETP Letters 27(2), 126-128, 1978.
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