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1. PagiauiiHO-CTUMYJIbOBAHI IIPOLIECH B aKTUBOBAHUX €BPOIlieM ienekTpuyHux Kpucrasnax Nal ta Csl

2. Radiation induced processes in the europium doped dielectric crystals Nal and CsI

Pedepar:

1. Inceprarifina po60Ta IpUCBSIYeHa 3'ICYBaHHIO MEXaHi3MiB peJlakcalii eHepreTHuHux 30ykKeHb B KpucTanax Nal
Ta Csl, 4K HeJleroBaHuXx, TaK i CIiBLONOBAaHUX I0HAMU TaJIilo Ta €BPOIIi0. byio nokasaHo, mo B Csl:Eu i Nal:Eu
KPHUCTaJliB IPU HU3bKUX Temnepatypax (<100 K), kosu nipky aBToI0Kali3yI0ThCs 1 yTBOPIOIOThCs AJIE, nepenava
eHeprii Big AJIE 1o uentpis Eu Bifg6yBaeTbcs 3a paxyHOK peabcop6uii. [Tpu kiMmHaTHiN Temnepatypi ag Nal:Eu,
ananoriydo 3 Nal:Tl, mporiec nepenadi eHeprii Mae peKOMbiHaLIITHUI XapaKkTep, a came, 11e TTOB'SI3aHo 3
[TOCJIiJOBHMM 3aXOIJIEHHAM HOCIIB 3apsay akTUBaTOpOM. Y BunanKy Csl:Eu nepeHeceHHs eHeprii BiJl peliTKu [0
aKTUBATOPY € Ay>XKe CJIa0KUM IIPU KIMHaTHUX TeMIlepaTtypax. MexaHi3mu nepegadi eHeprii Bif Tl 1o Eu neHTpiB B
Nal 6ymnu Takox po3risiHyTo. [TokazaHo, mo cBitnoBuil Buxig kpuctanis Nal:Tl, Eu Bume Ha 10-15% B nopiBHSIHHI 3
Nal:Tl. CniBgonyBanHs ioHamu T1 Ta Eu 103B0J1sI€ 3MiHIOBATU CIIEKTPabHO-KiHETUYHI XapaKTE€PUCTUKU Ta
NiABUIIMTY CUUHTUIISILIAHY €e(PEeKTUBHICTb MaTepiay.

2. This dissertation work is devoted to elucidation of mechanisms for the relaxation of energy excitations in Nal
and Csl crystals as well undoped and co-doped Tl and Eu ions. This study is devoted to the analysis of emission



efficiency loss in CsI and Nal based scintillators. Europium concentration was varied from 10-4 to 10-1mass%. The
luminescence spectra were measured under photo-, X-ray and synchrotron excitation in the range 10 - 300 K. It
was shown that in CsI:Eu and Nal:Eu crystals at low temperatures (<100 K), when the holes become self-trapped
and STE form, the energy transfer from STE to Eu-related centers becomes the dominant due to reabsorption. At
room temperature for Nal:Eu, similarly with Nal:T], the energy transfer process has a recombinational nature,
namely it is related with a consecutive capture of excitations by the activator centers. In case of Csl:Eu the energy
transfer from lattice to activator is very weak at room temperature. The mechanisms of energy transfer from TI to
Eu centers in the Nal:Tl, Eu crystals under ionizing radiation were studied. It is shown that the light output of
crystals Nal: T1, Eu higher by 10-15% compared to the same parameter for Nal:Tl. The co-doping by Eu and Tl ions
allows to modify the spectral-kinetic characteristics and improve the effectiveness of scintillation material.
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