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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX PyOpHK: 29.19.11, 61.69.37

Tema guceprauii:
1. BnnuB nedexTiB Ha BUIIPOMIHIOBAJIbHY peJjlakcallilo CLIMHTUIISITOPiB Ha ocHOBI BaF2, Nal ta Y3AI5012

2. Influence of defects on radiative relaxation of BaF2, Nal and Y3Al5012 based scintillators

Pedepar:

1. PoboTa npucBsueHa KOMIJIEKCHOMY AOCJIIPKEHHIO 0OCOOJINBOCTEN BIUIUBY e(EKTiB KpUCTaNiYHOI CTPYKTYPH Ha
IIpoLecy IIepeTBOPEHHS eHePTii B CUMHTUIISLIMHUX MaTPULSIX HA OCHOBI rajioreHigHux (BaF2 i Nal) i okcupaux
(Y3AI5012) nienekTpryHUX CIIOJIYK i3 3aCTOCYBaHHIM abCOPOLINHNX, JTIOMIHECLIEHTHUX Ta TEPMOJIIOMiHECLIEHTHUX
MeTOoJUK. [Ipupona BTpaT CUMHTWIIALIHO] € peKTUBHOCTI BUBYEHUX KPUCTAJIIB NIOB's13aHa 3 e eKTamu, 5IKi €
LIEHTPaMU 3aXOIJIEHHS HOCIiB 3apsay. Y leroBaHux Kpucrasuax Ha 6a3i BaF2 oCHOBHY poJib IpaloTh JOMIIIKOBi
LeHTpu Ta fedeKTy aHioHHO] miarpaTku. Y kpucranax Y3AI5012 Tunosum mxxepesoM AedeKTiB € IopyIIeHHs
crexiometpii matpuui. ¥ Nal i Nal:T] nominytody posb B 0CO6IMBOCTSIX IEPEHECEHHS] i 3allacaHHsl eHeprii rpae
TirpOCKOIMIYHICTb MaTPHLLi i 00YMOBJIEHA HEIO IPUCYTHICTh KMCHEBUX [OMIIIOK. 3alIpOIIOHOBAHO MOZEJ BIACHUX i
IIOMIIIKOBUX JopafialilHuX i HaBedeHUX pafianieto nedekris. BctaHOBNEHO, O B cUUHTUAATOPax BaF2 BBeneHHs

ioHiB Lu3+ 003B0JIg€ NPUAYIINUTH IOBINbHY JIOMiHECLEHIIiI0 aBTOJIOKAIi30BaHNX €KCUTOHIB, HE 3MIiHIOIYN



e€(EeKTUBHICTb HAJIIBUJIKUX OCTOBHO-BAJIEHTHUX NIepexoiB. [IoKka3aHa MOXKJIMBICTb JOCSITHEHHS BUCOKOTO
CBITJIOBOT'O BUXOZY [1JI HEaKTMBOBaHUX KpucTasiB Y3AI5012. 32 paXyHOK 3HIDKEHHS KOHIEHTpaLlil CTPYKTYPHUX
Ie(eKTiB, [10B'43aHUX 3 [IOPYIIEHHSIM cTexioMmeTpii. BusHaueHo, mo BBeJeHHs ioHiB Ca2+ N03B0JIsI€ 3HUBUTU
KOHLIEHTPaLil0 KUCHeBMicHUX fomimok B Nal i Nal:Tl Ta mosinmuTy eHepreTuyHy po3fiibHy 3[aTHICTh KPUCTAJIB
Nal:T1,Ca go 6%. Kitouosi ciosa: BaF2, Y3AI5012, Nal, BinacHi Ta JoMImKOBi gedeKTr, CHUHTHIISITOP,

BUIIPOMIHIOBAJIbHA PEJIAKCAaLlisl, 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 (Y3A15012) 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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