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Pedepar:

1. Po6oTa nmpucBsii€eHa KOMILJIEKCHOMY JOCJIIPKEHHIO OCOOJIMBOCTEN BILIMBY Ae(EKTiB KPUCTAJIIYHOI CTPYKTypHU Ha
IIpoliecy IepeTBOPEHHSI eHePrii B CUMHTUIISLIMHUX MaTPULSIX Ha OCHOBI rajioreHigHux (BaF2 i Nal) i okcupnux
(Y3AI5012) nienekTpUYHUX CIOJYK i3 3aCTOCYBAaHHSM abCOPOLHUX, JIIOMIHECIIEHTHUX Ta TEPMOJIIOMiHECIIEHTHUX
METOAMK. [Iprpona BTpaT CUMHTUIALINHOI e(peKTUBHOCTI BUBUEHUX KPUCTAJIiB MIOB'43aHa 3 fedEKTAMHU, SIKi €
LIeHTPaMU 3aXOIlJIEHHS HOCIiB 3apsny. Y jleroBaHuX KpucTasax Ha 6a3i BaF2 ocHOBHY poJib IpaloTh JOMIIIKOBI
LeHTpU Ta JedeKkTy aHioHHOI mifrpaTku. Y kpuctanax Y3AI5012 tunosum mxepesiom nedeKTiB € MopyIeHHs

crexiomerpii matpuui. ¥ Nal i Nal:T] nomiHyl04y posb B 0COOJIMBOCTSIX IEPEHECEHHS | 3allacaHHs €Heprii rpae



TirpoCKOIIiYHICTh MAaTpULi i 06yMOBJIEHA HEIO IPUCYTHICTh KMCHEBUX JOMIIIOK. 3alIpOIIOHOBAHO MOJI€Jli BIACHUX i
IIOMIIIKOBUX JOPafdialliiHuX i HaBeeHUX papiarieio nedekris. BctaHoBieHO, mo B cUUHTUAATOpPax BaF2 BBeneHHs
ioHiB Lu3+ 103B0oJIge NPUAYIINUTH [IOBLIBHY JIIOMIHECLEHII0 aBTOJI0KAIi30BaHNX EKCUTOHIB, HE 3MiHIOIOYM
e(eKTUBHICTb HaAMBUIKAX OCTOBHO-BaJIEHTHUX NepexoiiB. [TokazaHa MOKJIMBICTb IOCSTHEHHS! BUCOKOTO
CBITJIOBOTO BUXO[ly /IJ11 HEAKTMBOBaHUX KpucTasiB Y3AI5012. 3a paxyHOK 3HM>KEHHSI KOHLEHTpallii CTPYKTypHUX
IeeKTiB, [10B'I3aHUX 3 IOPYIIEHHSIM cTexioMmeTpii. BusHaueHo, o BBeJeHHs ioHiB Ca2+ N03B0JIsI€ 3HUBUTU
KOHILIEHTpallilo KuCHeBMicHUX Jomimok B Nal i Nal:Tl Ta noninmuTtu eHepreTuyHy po3fiibHy 3[aTHICTb KPUCTAJIB
Nal:T1,Ca go 6%. Kitouosi ciosa: BaF2, Y3AI5012, Nal, BiacHi Ta 4OMIIIKOBi gedeKTr, CHUHTHIISITOP,
BUIIPOMIHIOBAJIbHA PEJIAKCallisl, LEHTPU CBiYEHHS.

2. This thesis is devoted to an integrated study of the influence of crystal structure defects on energy conversion
processes in scintillators based on halide (BaF2 and Nal) and oxide (Y3Al5012) dielectric compounds using
absorption, luminescent and thermoluminescent techniques. The nature of scintillation efficiency losses in the
studied crystals depends on the defects that are centers of trapping of charge carriers. Impurity centers and anion
sublattice defects play the main role in doped BaF2-based crystals. Typical source of defects in Y3AI5012 crystals is
a stoichiometry deviation. The hygroscopicity and the resulting presence of oxygen impurities play the dominant
role in the features of energy transfer and storage in Nal and Nal:Tl crystals. Models of intrinsic and impurity pre-
radiation and radiation-induced defects are proposed. It was found that the introduction of Lu3+ ions in BaF2
scintillators allows suppressing the slow self-trapped excitons luminescence, while the efficiency of ultrafast core-
valence transitions does not change. The possibility of obtaining high light yield for undoped Y3AI5012 crystals is
shown. It was found that Ca2+ ions can reduce the concentration of oxygen-containing impurities in Nal and
Nal:Tl and improve the energy resolution of Nal:Tl,Ca crystals up to 6%. Keywords: BaF2, Y3Al5012, Nal, intrinsic
and impurity defects, scintillator, radiative recombination, luminescence center.
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