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Pedepar:

1. lucepTarnifina po6oTa MprucBsIYeHa CTBOPEHHIO Pi3UKO-TEeXHIYHUX OCHOB OTPUMaHHS HOBUX KOMIIO3ULIMTHUX
CUMHTWJISLIIHUX MaTepialiB Ha OCHOBI XanbKoreHigHux (ZnSe(Te), ZnSe(Al)) Ta okcupHux (ZnWO04, CdWO4, Lu2-
2xGd2xSiO5(Ce), Gd2SiO5(Ce)) crionyk AJ1 peHTTeHiBCbKOI iIHTPOCKOTIII i 1eTeKTyBaHHS 3apsIKeHUX YaCTUHOK,
BUBUYEHHIO Ta ONTUMI3allii iX CUMHTUJISALIITHUX BIaCTUBOCTEN. PO3p061€HO HOBUI IBOKOMITOHEHTHUIA
KOMIIO3ULIIHNY CUMHTWISALIAHANA MaTepiajl Ha OCHOBI MIKpOKPUCTAJIIYHMX TPaHYJI Pi3HUX CIIOJIYK 3 MOKJIMBICTIO
BapilOBaHHS CUMHTWISLIMHUX IIapaMeTpiB B IIMPOKUX MesKax (BiTHOCHUI CBiTI0BUI Buxin - 80-150% BimHOCHO
CsI(Tl), edexTrBHICTb IOTIIMHAHHS PEHTI€HIBCbKOT0 BUIIPOMiHIOBaHHS - Bif 30 1o 70 % npu TOBIIUHI
CLUHTUJIATOPY 1 MM, CIEKTpaJIbHUM CKJIag, jiloMiHeceHii - 350-750 HM). Po3p06JieHO T€XHOJIOTiI0 OTPUMaHHS
KOMIO3UILIMHUX CUIMHTWIISILINHNX MaTepiasiB Ha ocHOBI ZnSe(Te), ZnSe(Al) Ta ZnWO04, CAWO04, LGSO(Ce), GSO(Ce)
IJ1S1 peecTpalil pEHTT€HIBCbKOTO Ta ajib(a-BUIPOMIHIOBAHHS. BCTAaHOBJIEHO, IO IIPU rPalieHTHOMY PO3TallyBaHH

MIKpOKPHUCTaJIIYHUX I'PaHyJl CUUHTWISTOPY, Bifl 6isbLIIOro po3Mipy rpany’, 3 60Ky goronpuiimaya, o0 MEHIIOTO - 3



IIPOTUJIESKHOI CTOPOHHU, 3a6€31e4yeThCs 361IbIIeHHS CBITIIOBOrO BUXOAY KOMIIO3ULiliHOTro MaTepiany Ha 10-15% y
IIOPiBHSIHHI 3 i30TPOITHMM PO3TAIlyBaHHSIM (32 PaXyHOK 3MEHIIEHHS PO3CisIHHS JIIOMiHECLIEHTHOTO CUTHAJY B
npuseraux go GoTrolpuiiMaya mapax) Ta NoJinieHHs O4HOPigHOCTI oMiHecueHii Ha 5-10% (y pe3ysbTaTi
3HIDKEHHS BTPAT CBiTJIa B 00JIACTi 3 APiOHMMU rpaHyjiaMy Npu AU(y3HOMY PO3CiloBaHHi CBiTsa). OTPMMaHO
CLUMHTWISILIMHI eJleMeHTH ([aHeJI) Ha OCHOBI pO3p006JIEHOr0 KOMIO3MUIIITHOTO MaTepiajy 3 BUCOKOIO IPOCTOPOBOIO
PO3[iNbHOI0 3IaTHICTIO ([0 7 nap JliHill /MM), LINPOKUM IMHAMIYHUM Jialla30HOM i BUCOKOIO iHTE€HCHBHICTIO
somiHecueHii (1o 150% BinHocHO CsI(T1)). 3a pesynbTaTamu JucepTaliifHoi po60TH OpraHizoBaHO
€KCIIepUMEHTaJIbHE BUPOOHULITBO BUCOKOE(DEKTUBHUX KOMIIO3ULIHUX CLUUHTUIISITOPIB 17151 6araTOKaHaJIbHUX
(OTOLETEKTYIOUUX TPUCTPOIB y HU3bKOEHEPIeTUYHUX TPAKTaX MYJIbTUEHEPTETUYHUX iIHTPOCKOIIYHMX CUCTEM.

2. The thesis is devoted to the development of new composite materials based on the chalcogenide (ZnSe(Te),
ZnSe(Al)) and oxide (ZnWO4, CdWO04, Lu2-2xGd2xSiO5(Ce), Gd2SiO5(Ce)) scintillation compounds for X-ray
imaging and detection of charged particles, to the study and optimization of their scintillation properties. The
results of the development of new two-component composite scintillation material based on microcrystalline
grains of different compounds with the possibility of scintillation parameters varying in wide range (relative light
yield - 80-150 % relatively to CsI(Tl), the efficiency of X-rays absorption - 30 to 70% for the scintillator of 1 mm in
thickness, the spectral range of the luminescence - 350-750 nm) have been presented. A technology of composite
scintillation materials based on ZnSe(Te), ZnSe(Al) and ZnW0O4, CdWO4, LGSO(Ce), GSO(Ce) for detection of X-
rays and alpha radiation has been developed. It was found that the gradient distribution of the microcrystalline
grains of scintillator from larger granules (the photodetector side), to the smaller granules (the opposite side),
provides an increase in light yield of the composite scintillator by 10-15% in compare to the isotropic distribution
(by reducing the scattering of the scintillation signal in the adjacent to the photodetector layers) and improve the
luminescence homogeneity by 5-10% (due to the reduction of losses in light signal in the small grains area by
diffuse light scattering). Presented scintillation elements (panels) on the base of developed composite materials
possess the high spatial resolution (up to 7 Ip/mm), wide dynamic range and high luminescence intensity (up to
150 % in compare to CsI(Tl)). As a result of dissertation work the experimental production of highly efficient
composite scintillators for multichannel photodetection devices in low-energy paths of multi-energy X-ray
introscope systems has been organized.
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