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Peculiarities of Channeling and Generated Radiation
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Crystal LiH is one of the best objects for creation of effective sources of hard radiation, generated by electron
channeling. We have calculated the interaction potential of electrons with the main charged axes [110] of
LiH and also found the radiation spectrum in this potentialal. These calculations were based on one-particle
potentials for Li+ and H-ions in a lithium hydride (LiH) crystal (see [1]) in accordance with standard averaging
procedures along the axes and by thermal vibrations (see, for example, [2]), and in accordance with the method
proposed in [3] and applied in [4, 5].

In the process of this calculation, it was shown that the structures of potential wells in charged axes are
formed to a large extent due to unscreened Coulomb interaction, respectively, with negative and positive ions
of hydrogen and lithium. It should be noted that similar constructions were carried out in [6], but for charged
planes. The report also noted that in connection with the difference in the amplitudes of the thermal vibrations
of hydrogen and lithium ions, a significant correction to the structure of potential wells is necessary in the
case of electrically neutral axes.

The effect of the temperature factor in the range up to the melting point of the crystal at which the lithium
hydride crystal can be considered a low-temperature crystalline plasma is also investigated. It is shown that
in this case, in the axes constructed from negatively charged hydrogen ions, there is a so-called inversion
effect, i.e. Instead of a potential well, a potential barrier appears.

For relativistic electrons with different Lorentz-factors, the transverse energy levels and the corresponding
wave functions are found as a result of a numerical solution of the Schrédinger equation when reducing it
to the corresponding Sturm-Liouville problem. Using the quantum theory of dechanneling (see, for example,
[2]), partial dechanneling lengths are calculated that allow us to estimate the widths of transverse energy
levels.

Based on these data, short-wave radiation spectra are calculated for electron bunches with different angular
dispersions. It is shown that for relatively low electron energies it is possible to obtain sufficiently intense
short-wave spontaneous emission in a wide spectral range.
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