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Report

The project will study the spectra of X-ray luminescence,
photoluminescence, tunneling and thermostimulated
luminescence in KI, Rbl and Csl crystals with decreasing lattice
symmetry of local deformation by homologous cations and elastic
low-temperature deformation (e=1%) in the mode of counting
photons in a wide range of the spectrum (from 140 nm to 1000
nm) and temperatures (100-400 K) at spectroscopic experimental
facilities that have no analogues in the Republic of Kazakhstan.

The idea of the project is to experimentally establish the
effect of increasing the luminescence intensity of KI, Rbl and Csl
crystals by effectively forming self-trapped excitons or electron-
hole pairs under direct strain action on the radiative relaxation of
electronic excitations

Relevance

Trends in the development of scintillation materials
consist in the fact that when the symmetry of the lattice is lowered
by an impurity, a significant part of the excitation energy is
transferred to the center of the glow. Therefore, it is necessary to
create conditions under which scintillators based on AHCs will
have the highest possible quantum yield of luminescence. One of
these conditions is the effect of uniaxial deformation, which
significantly reduces the free path of excitons. The uniqueness of
using the uniaxial deformation method is that there is no transfer
of electronic excitation energy to the impurities.

By lowering the lattice symmetry, it is possible to modify
the properties of KI, Rbl and Csl crystals in such a way that
increasing the luminescence output allows creating scintillation
detectors based on them, and increasing the efficiency of radiation
defect formation can be used to obtain dosimetric materials.

Purpose

Identify the mechanisms of formation of electronic
excitations in the field of homologous cations and elastic
deformation by registering the spectra of X-ray luminescence,
photoluminescence, tunneling, thermostimulated luminescence in
alkali-metal iodides under the influence of X-ray, ultraviolet
radiation, which allow us to develop a scientific-basis for creating
modern scintillation detectors

Expected results

« based on digital technology, experimental installations of
luminescent and thermal activation spectroscopy will be
upgraded for automatic registration of X-ray luminescence,
photoluminescence, tunneling and thermostimulated
luminescence of KI, Rbl and Csl crystals.

« the spectra of X-ray luminescence, photoluminescence,
tunneling and thermostimulated luminescence in Kl, Rbl and
Csl crystals will be experimentally studied by activation by
homologous cations and exposure to low-temperature
deformation (100 K);

« the main mechanisms of formation of luminescence of
electronic excitations (excitons, electron-hole pairs) under local




deformation with the participation of homologous cations and
elastic deformation in KI, Rbl and Csl crystals will be
revealed.
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