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Pedepar:

1. Inceprarist Ha 3GOOYTTSI HAYKOBOTO CTYyIIeHs KaHuaTa Gi3uko-mMaTeMaTHIHUX HayK 3a crenianpHicTio 01.04.10 -
(disuKa HaniBIPOBINHUKIB i HiesekTpukiB IHCTUTYT MOHOKpuUcTaniB HAH Vkpainu, Xapkis, 2018. JocigxeHi
IIpoLieCy pafialifiHOro nomkoaxxeHHs kpuctanis CsI:Tl i posib HaBeleHMX ONPOMiHEHHSIM LIEHTPIB 3a0apBJICHHS B
npoueci nepeHocy eHeprii go Tl+-11eHTPiB CBiTiHHA. BCTaHOB/IEHO, IO HA YTBOPEHHS i pesiakcaliilo akTUBATOPHUX
LIeHTPiB 3a6apBJIEHHS BILJIMBAE MJIACTUYHA AedopMallisl, TepMidy-Ha Ta ONTUYHA OOPOOKA KPUCTAJA, a TAKOXK
HasaBHicTb CO32- - ioHiB. AGCOPO-11iliHi BIaCTUBOCTI aKTUBAaTOPHUX LI€HTPIB 3a06apBJI€HHS IBOX TUILIB iHTEpIIpe-
TYIOTbCSI B paMKaxX MOJeJli, BiZl[IOBiTHO A0 SIKOI BOHU SIBJIIOTh COO0I0 NOMillI-KOBO-BakaHCilHi gumnosi Tl0va+ i
TI2+vc-, B axux enexkrponHuil T10 i gipkosuii TI2+ neHTpu 36ypeHi CycigHbOIO aHIOHHOIO i KATIOHHOIO BaKaHCI€lo,
BignosigHo. [1pu 36ymxenHi kpuctana CsI: Tl cBiTiioM 3 0671acTi 6/1MKHBOTO yabTpadioseTy BUHUKAE CTPYM
006'eMHOI IIPOBiTHOCTI, 1110 00YMOBJIEHUII IEPEHOCOM eJIeKTpoHa 3 I- Ha Tl+ ioH. [lepeHoc 3apsny iHilioe
yrBopeHHs T10 LeHTpa i 3aXBaT 30HHOI [ipKu IOMIIIKOBO-BaKaHCIMHUM pumnojiem CO32-va+ 3 yTBOPEHHSIM

opHo3apsig-Horo CO3--ioHa i BUBiIbHEHHSIM aHIOHHO] BakaHCcii, mo B nnpoueci pudysii 3axo-mmoetsbes T10-



geHtpoM. TlOva+ i TI2+ve- neHTpy NpUIMAalOTh YYaCTh Y CUMHTUIIS-HiHHOMY IIPOLIEC], OTPUMYIOUM PE30HAHCHUM
msixoM eHepriio Big Tl+ nenTpis. lerpananis ciTsioBoro Buxony onpomineHux kpucrtainis Csl:Tl o6ymoBieHa
BUIIPOMiHIOBaJIbHUM IlepeHocoM eHeprii Bifg Tl+ go TlOva+ 1eHTpiB, CBITiHHS SIKMX IIOTAIIEHO IIPU TEMIIepaTypax,
o nepesepyoTh 200K. be3Burnpominio-BanbHuil nepeHoc eHeprii Big Tl+ no T12+ve- LeHTpiB NpU3BOLUATE J0
IOBrOXBU-JIbOBOTO CIIEKTPAJIbHOTO 3CYyBY i 3MiHM (POPMU CUMHTUIISLIIHOTO imMIyibey. Kio4oBsi cioBa: ioany,

1e3i10, 10H TaJlilo, LIeHTp 3a6apBJIeHHS, OIIPOMiHEHHS], IEPEHOC 3apsy, JIOMiHEeCLeHIlisl, IOTJIMHAHHS, 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 T10 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:TI 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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