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Report

The project proposes an original method of influencing on the
radiative relaxation of electronic excitations (EES) (excitons,
holes, electron-hole pairs) in alkali halide crystals (AHCs) by
lowering the lattice symmetry via a uniaxial elastic deformation
or a local deformation caused by light homologous impurity
cations.

The existing sientific background of the team allows to suggest
that a uniaxial elastic deformation increases the probability of the
self-trapping of electronic excitations at regular lattice sites due
to a decrease of the mean free path of excitons, while a local
deformation enchance s the efficiency of electron-hole
recombination of pairs in a field of a light homologous cation.

An original experimental method of a low-temperature (90 K)
elastic deformation of crystals in combination with highly
sensitiive luminescent and thermoactivation spectroscopy is
implemented.

Relevance

To improve the scintillation characteristics of the detectors, it is
possible to use the recombination effect of electron-hole pairs in
AHCs activated by small-radius cation homologues. At the same
time, there should be an increase in the intensity of the impurity
glow at temperatures when its own glow has already been
extinguished. This effect is achieved by increasing the free path
of the hole with increasing temperature. Thus, one of the urgent
issues is the development of technology for manufacturing
scintillators based on AHCs, where electron-hole recombination
is the main mechanism of luminescence.

Purpose

The aim — is to improve the luminescent characteristics of AHCs
by the direct influence of deformation, on the radiative decay
states of EEs. Uniaxial deformation is carried out mechanically
along directions <100>/<110>; local deformation of the lattice is
performed by the introducing of point structural defects into the
matrix

Expected results

Modernization of the SDL-2 spectral complex with a Hamamatsu
EQ-99X LDLS laser source emitting a highly stabilized and
intense light flux in the spectral range of 170-2100 nm, to ensure
high-precision registration of the luminescent characteristics of
crystals (excitation and emission spectra).

Development of an experimental method for studying the effect
of elastic deformation on the efficiency of radiative relaxation of
electronic excitations by recording the luminescent characteristics
of NaCl, NaBr, KCI, KBr, Kl, Rbl, CsBr and Csl crystals.
Development of an experimental method for studying the effect
of light homologous cations on the luminescence efficiency at the
recombination of electron-hole pairs by recording the
luminescent characteristics of NaCl-Li, KCI-Li, KCI-Na,KCI-Sr,
KCI-NO2 crystals .




Development of an experimental method for studying the
complex effect of elastic deformation and doping with
homologous light cations on the efficiency of recombination
luminescence of electron-hole pairs by recording the luminescent
characteristics in NaCl-Li, KCI-Li, KCI-Na, KCI-Sr, KCI-NO2
crystals.

Systematization/generalization of the original experimental
results on improving the luminescent characteristics of AHCs
under the directed action of elastic and/or local deformation on
the efficiency of radiative relaxation of electronic excitations, as
well as the development of the scientific basis describing the
action on the radiative/non-radiative channels of electronic
excitation relaxation in scintillation materials.
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