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Mosga aguceprarii:
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Tema gucepranii:

1. OcobamBOCTi epeHocy eHeprii B pagianiiHo-3abapsiaeHux Kpucranax Csl:Tl

2. Peculiarities of energy transfer in radiation-colored CsI:Tl crystals

Pedepar:

1. Inceprarist Ha 3000YTTSI HAYKOBOT'O CTYyIIEHS KaHuaTa (izuko-MaTeMaTUYHUX HayK 3a creunianbsHicTio 01.04.10 -
(pisvKa HaMiBIPOBINHUKIB i HiesekTpukiB IHCTUTYT MOHOKpucTaniB HAH Ykpainu, Xapkis, 2018. JocaigkeHi
npolecy pafialiiiHoro nomkoakeHHs KpucrainiB Csl:Tl i posib HaBeieHUX ONIPOMiHEHHSIM LI€HTPIB 320apBJIEHHS B
npotieci nepeHocy eHeprii 1o Tl+-11eHTpiB CBiTiHHA. BCTaHOBIJIEHO, 11J0 HAa YTBOPEHHS i peJiakcallilo akTUBaTOPHUX
LIeHTPiB 3a0apBJIeHH BIUIMBAE IJIACTUYHA Aedopmallis, TepMiu-Ha Ta ONTUYHA 0OpOOKA KPUCTAJA, a TAKOX
HasiBHiCTb CO32- - ioHiB. AGCOpO-11iliHi BaCTUBOCTI aKTUBATOPHUX LIEHTPIB 3a06apBJI€HHS IBOX THUIIIB iHTEPIIpE-
TYIOTBCSI B PaMKax MOJieJIi, BiAIOBiTHO [IO SIKOi BOHU SIBJISIIOTh COOO0I0 OMIlI-KOBO-BakaHCilHi aunoi Tl0va+ i
TI2+vc-, B axux enexkrponHuit TI0 i gipkosuii T2+ neHTpuU 36ypeHi CycigHbOIO aHIOHHOIO i KaTIOHHOI BaKaHCIelo,

BignoBigHo. [1pn 36ymkenHi kpuctana CsL:Tl cBiTioM 3 0671acTi 6/MKHBOTO yabTpadioneTy BUHUKAE CTPYM



06'eMHOI IPOBiIIHOCTI, 1110 0OYMOBJIEHU! ITIEPEHOCOM eJieKTpoHa 3 I- Ha Tl+ ioH. [lepenoc 3apsgy iHinioe
yrBopeHHs T10 LeHTpa i 3axBaT 30HHOI IipKu IOMIIIKOBO-BaKaHCIHUM purnosiem CO32-va+ 3 yTBOPEHHSIM
opHozapsig-Horo CO3--ioHa i BUBIIbHEHHSIM aHIOHHO] BakaHCcii, o B nnpoueci gudysii 3axo-mmoetsbest T10-
ueHtpoM. TlOva+ i TI2+ve- neHTpy NpUIMalOTh YYacTh Y CUUHTUIIS-LifHOMY IIPOLIEC], OTPUMYIOUM PE30HAHCHUM
msxoM eHepriwo Big Tl+ nenTpis. Jlerpananis cBiTioBoro Buxogy ornpominenux kpuctainis Csl: Tl o6ymoBieHa
BUIIPOMiHIOBaJIbHUM IlepeHocoMm eHeprii Bifg Tl+ mo TlOva+ 1eHTpiB, CBITIHHS SIKMX IOTAIIEHO [IPU TeMIlepaTypax,
o nepesepiyioTh 200K. Be3Bunpominio-BanbHuil nepeHoc eHeprii Bix Tl+ no T12+ve- eHTpiB NpU3BOAUATE A0
IOBrOXBU-JIbOBOTO CIIEKTPAJIBLHOTO 3CYBY i 3MiHM (POPMU CUUMHTWISILIITHOTO iMITyJbCy. Kilto4oBi coBa: ioaup,

1e3i10, i0H Talilo, LLeHTp 3a6apBJIeHHS, OIIPOMiHEHHS], IEPEHOC 3apsay, JIOMiHECLeHIlisl, TOTJIMHAHHS, BaKaHCIsl.

2. Thesis for a scientific degree of candidate of science in physics and mathematics by specialty 01.04.10 - Physics
of Semiconductors and Dielectrics. - Institute for Single Crystals, Kharkiv, 2018. The radiative damage of CsL:Tl
crystals and the role of color centers induced by irradiation in the process of energy transfer to Tl+ luminescence
centers are studied. It is found that deformation, thermal and optical processing of the crystal, as well as the
presence of CO32- ions affect the processes of formation and relaxation of the activator color centers. The
properties of the induced absorption are explained in terms of absorption of impurity vacancy dipoles TlOva+ i
TI2+vc-, where the electronic TI0 and hole TI2+ centers are perturbed by a neighbor anionic va+ and cationic vc-
vacancies, respectively. A volumetric conductivity current excited by near-ultraviolet arise due to the transfer of
the electron from I- to the Tl+ ion in CsI:Tl crystal. The charge transfer initiates the formation of TlO center and
the capture of the hole by the impurity vacancy dipole CO32-va+ with the formation of CO3- ion and the release of
the anionic vacancy va+ to be captured by T10 center in the diffusion process. TlOva+ and T12+vc- centers
participate in scintillation process to get energy from Tl+ emission centers by resonance. Degradation of the light
yield of a irradiated CsI:Tl crystal is due to the radiative energy transfer from TI+ to TlOva+ centers, whose
emission is quenching at temperature above 210 K. Non-radiative energy transfer from TI+ to TI2+vc- centers
results in long-wave spectral shifts and the duration increase of the scintillation pulse. Key words: cesium iodide,
ion thallium, color center, charge transfer, luminescence, absorption, vacancy.
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