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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 81.09

Tema gucepranii:
1. OTpumanHs Ta xapakrepuctuku crnonyk REAO4 (RE - pigkicHozemesnbHuUi eneMeHT, A - V, Nb, Ta) nis

CLIMHTUJISILIINHUX 3aCTOCYBAaHb

2. Obtaining and characteristics of compounds REAO4 (RE - rare earth element, A - V, Nb, Ta) for scintillation
applications

Pedepar:

1. Inceprauis NpuCBsY€Ha JOCIIIKEHHIO JIIOMIHECLIEHTHUX Ta CUUHTUJISILIMHUX XapaKTEePUCTUK MaTepiasiB Ha
OCHOBI c11oJyK i3 3aranbpHOI0 popmysoio REAO4 (RE - pinkicHO3eMenbHUE enieMeHT, A - V, Nb, Ta). MeTomom
TBep0(a3HOTO CUHTE3Y 6€3 BUKOPUCTAHHS BUCOKOTEMIIEpaTypHOTro PO3YNHHUKY OTPUMAaHO TaHTAJI0HI00aTH iTpito
Ta rafloJliHilo y IOBHOMY KOHILIEHTpaliliHoMy psiay 3amimeHnHst Nb5+/Ta5+. BusHaueHuUit BIJIUB KaTiOHHOTO
3amimenHs Nb5+/Ta5+ B MaTpuLi TaHTaJIaTy Ha JIIOMIHECIIEHTHI Ta CUUHTUJALIAHI XapaKTePUCTUKHU 3MiMIaHNX
kpuctaniB RENbxTal-xO4 ne RE=Y a6o Gd, x=0-1. 3okpema, 10Ka3aHo, 110 IIpU 3aMillleHHi TaHTaly Ha Hi0o6il B
MaTpHulli TAaHTAJIATIB CIIOCTEPIraeThCs 30ibIIEHHS CBITJIOBOrO BUXOY - JliHiliHE Y BUIIAAKY rafoJliHieBoi cepii Ta
HeJliHilHe 1J14 iTpieBoi cepii 3pa3kiB. MeTomoM HoXpasbCbKOro OTPMMAaHO KPUCTAJIM BaHAAATIB IiTPilo Ta rafosliHiio
3i CBITJIOBUM BUXOJIOM, EHEPrETUYHOIO PO3AUIbHOIO 3[ATHICTIO HA 662 KeB Ta yacom 3aracaHHs JIOMiHeCLeHLi
Iicsisl peHTreHiBCbKOro 30ypKeHHs, BinnosinHo, 6300 ¢got./MeB, 16,1 %, 15 mxc njis YVO4 ta 12000 ¢oT./MaB, 15,7



%, 13 Mkc my1s1 GAVO4. [TopiBHSIHO 3 €TaJIOHOM, B SIKOCTi SKOTO BUKOPUCTOBYBABCS KpUCTaniyHui 3pa3ok GSO:Ce
(Gd2SiO5:Ce), mocanimKyBaHi KpUCTaIU [IPOLEMOHCTPYBaIX 3HAYHO ITOBIIbHILTY JIIOMiHECL€HIIiI0 Ta BiTHOCHUMN
CBiT/IOBUM BuXiz 59,7 % 1 99,8 % nna YVO4 ta GdVO4, BinnosinHo. BaHagaT rafosiHiio Brepiie 3arporoHOBaHuU B
SIKOCTi CUMHTUJISILIIHOTO MaTepiasy. Biepuie meTonoM YoxpaabCbKOrO OTPMMAHO KPUCTAJ TaHTAJIOHI06aTy
rafjoJiiHilo, IEMOHCTPYIOYMI HACTYIHI CUMHTUIIALiNHI XapaKTePUCTUKU: CBiTI0BUI1 Buxiz 1400 ¢ot./MeB, To6TO
6su3bKo 700 % BinHOCHO eTasony PWO (PbWO4), Ta rosioBHMI KOMIIOHEHT 4acy 3aracaHHs JioMiHecueHii 17 He,
110 NofibHMI 70 yacy 3aracaHHs moMinecueHnii PWO (10 He). [TokazaHo, 10 XapaKTepUCTUKY OTPUMAaHUX
MarepiaiB fO3BOJISIIOTBCS PO3IJISIIATH IX B SIKOCTI BaKKUX CLIMHTUIISITOPIB AJ1s1 peecTpalii BUCOKOEHEPTreTUYHUX
4aCTOYOK.

2. This thesis is devoted to study of luminescence and scintillation characteristics of materials based on
compounds with the common formulae REAO4 (RE - rare earth element, A - V, Nb, Ta). Yttrium and gadolinium
tantaloniobates in the full concentration range of Nb5+/Ta5+ substitution were obtained with solid-state synthesis
without the high-temperature solvent. The effect of the cation substitution in the tantalate matrix on the
luminescence and scintillation characteristics was studied for mixed crystals RENbxTal-xO4 (RE=Y or Gd, x=0 - 1).
In particular, it was shown that with substitution of the tantalum with niobium in the matrix the enhancement of
the light yield was observed - linear for gadolinium and non-linear for yttrium tantaloniobates. Single crystals of
the yttrium and gadolinium vanadate were grown by the Czochralski technique. The light yield, energy resolution
at 662 keV and decay time of luminescence was determined as 6300 ph./MeV, 16,1 %, 15 mks for YVO4, and 12000
ph./MeV, 15,7 %, 13 mks for GdVO4 , respectively. Studied crystals demonstrated slower luminescence and the
relative light yield of 59,7 % and 99,8 % for YVO4 and GdVO4, respectively, compared to the single crystalline
sample of GSO:Ce (Gd2SiO5:Ce). Gadolinium vanadate was proposed as a scintillation material for the first time.
Single crystal of gadolinium tantaloniobate with the light yield of 1400 ph./MeV (700 % relatively to the light yield
of PWO (PbWO4)) and the main luminescence decay time component of 17 ns (similar to the PWO decay time with
?=10 ns) was grown by the Czochralski technique for the first time. The achieved scintillation parameters in the
rare-earth tantaloniobates allow one to consider them as promising dense scintillators for high-energy particles
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