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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:

1. Kpucrtanu BosbdpamaTy KagMiio 3 MOJNMEHUMU CUAHTUWISALINHUMY NTapamMeTpamMu

2. Cadmium tungstate crystals with improved scintillation parameters

Pedepar:

1. B po6oTi npoBeieHO KOMILJIEKCHI JOCiI)KEHHS BIJIUBY BiIaCHUX NledekTis KpucTtaniB CdWO4, HanpaByieHo
CTBOPEHUX IIJISIXOM Bifillajly B Pi3HUX ra30BUX CEPEIOBUIIAX, Ta 3aCTOCYBAHHSM LIMXTH 3 BiIXUJIEHHSIM Bif,
cTexioMeTpii, a TaKOXK JOMIIIKOBUX NEe(EKTIB JIETOBAHUX KPUCTAJIiB HA ONITUYHI Ta CMHTUJISLiNHI BIACTUBOCTI.
OpepskaHi pe3ysibTaTy AOCiI)KeHb 103BOJIUIN PO3POOUTHU TEXHOJIOTII0 OTPUMAHHS MaJIOiHepLitHUX
CLMHTWJISLIIHMX MOHOKPUCTAJIiB BOJIbpaMary KaJMilo, IEFOBAaHUX CIIOJIyKaMHU JIiTiio. Kpucranu, oTpumati 3a Lum
CII0COOOM, XapaKTEPU3YIOThCSI HU3bKUM PiBHEM MiCJISICBIiY€HHS B MIJIICEKYHIHOMY HianasoHi (<0,02 /< 0,002 %
yepe3 3 mMc i 20 mc, BifmoBinHO), cBiTaoBuM Buxomom 20000 gotoHiB/MeB i Bucokooo ogHOpifgHICTIO
CLMHTWJISLIMHUX IapaMeTPiB B yCbOMy 00'eMi KprcTaiy (po3kup, B mexax 10%). [lani mopno pagiauiiHoi
CTabiJIbHOCTI KPUCTAIIB, IETOBAHUX TPUBAJIEHTHUMH JOMILIKaMHU i BifilIaJIEHNX Y BiIHOBJIIOBAJIbLHOMY Ta30BOMY
CepenoBUIIli, 103BOJININ PO3POOUTH CIIOCOOM OTPMMAaHHSI MOHOKPUCTAJIIB BObdpaMaTy KaMilo 3 MOJIMIIIEeHOO

pagianiiiHoi crilikicTio. JleryBaHHs KpucTasiB BosbdpamaTty kaamito gominkamu Ho, Bi, Eu, Gd, Sm ta iHmmmu



piakicHo3emenbHUMU esleMeHTaMu 3 KoHueHTpauieio 0,0001 - 0,005mac. % abo Binnasn y BiHOBIIOBAJIbHIN
atmocdepi npu 550 - 800 C cyTTeBO He 3MiHIOE CHMHTUIIALINHI TapaMeTpH, ajie 3abe3rnedye OTPUMaHHS

CLUMHTUJIATOPIB 3 BUCOKOIO PafialiliHOIO CcTabiNbHICTIO IPU 03aX rama-onpomiHeHHs 1o 500000 T'p.

2. In the work the complex investigation of intrinsic defects of CdWO4 crystals and admixing defects of doped
crystals to optical and scintillation characteristics have been carried out. The intrinsic defects of CAWO4 crystals
were created intentionally by the way of annealing in different gaseous mediums and with application of charge
with deviation from stoichiometry. The data of the investigation have allowed to develop the technology of
obtaining non-inertial scintillation single crystals of cadmium tungstate, doped by lithium compositions. The
crystals received in this way are characterized by low level of afterglow in millisecond range (<0,02 / < 0,002 %
after 3 ms and 20 ms, accordingly), 20000 photons/MeV light yield and high homogeneity of scintillation
parameters in the whole of crystal volume (dispersion within limits of 10%). The radiation stability data of the
crystals, doped by trivalent admixtures and annealed in reducing atmosphere, allowed to develop the methods of
obtaining of cadmium tungstate single crystals with improved radiation stability. Doping of cadmium tungstate
crystals by admixtures of Ho, Bi, Eu, Gd, Sm and others rare-earth elements with concentration of 0.0001 - 0.005
mass. % or annealing in reducing atmosphere under 550 - 800 C doesn't change scintillation parameters but
provides the obtaining of scintillators with high radiation stability by gamma irradiation dose under 500000 Gr.
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