O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0421U103750
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 12-10-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JJanmasuy, Onexcangp IBaHOBUY

2. Lalayants Oleksander I.

KBasmigikamis: . 1. 1., 05.02.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 22-09-2021

CnenianbHICTD 32 OCBITOIO: €/IeKTPUYHI MAIIMHY

Micue po60oTH 34,00yBayva: HCTUTYT CUMHTUIIALiHKX MaTepiani HaujonanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 23756522

Micue3Haxoa>KeHHS: npocnekt Hayku, 6y1. 60, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0641, 61072, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHE HaﬁmeHyBaHHﬂ ropn,rmqﬂoi ocoomH: [HCTUTYT CUMHTUALIMHUX MaTepianiB HanioHanbHOI akagemii
HayK YKpaiHu
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 61.69.37, 81.09

Tema guceprauii:
1. OTprMaHHS CUVHTUJISLIMNHUX KPUCTAJIB CeJIeHiy LIMHKY [JIsl Cy4aCcHUX ToMOorpadiyHUX CUCTEM Ta KPiOreHHUX
IETEKTOPIB

2. Obtaining of scintillation crystals of zinc selenide for modern tomographic systems and cryogenic detectors.

Pedepar:

1. B po60Ti po3po6JieHO TEXHOJIOTIYHI 3acaiyi OTPUMAaHHS CUYMHTUJISLINHUX KPUCTAJIB CeJIeHiy LIMHKY 3
MOJINIIEeHNMU [TapaMeTpaMU MIBUAKOLII Ta ONHOPIIHOCTI JIIOMIHECLIEHTHOTO CUTHAITY IJIs1 Cy4aCHUX JETEKTYIOUNX
CHACTEM PETTeHIBCbKUX TOMOrpadiB Ta HU3bKOPOHOBUX CUMHTUIISILIMHAX O0JIOMETPIB [1711 KPiOT€HHUX
CIIEKTPOMETPIB. BCTaHOBJIEHO, 10 NOMIIIKa aIOMiHIiIO CIIpHs€e YTBOPEHHIO BAKAHCIM IMHKY 3 (POPMYBAHHSIM MIJIKMX
aKLeNTOPHUX PiBHIB 67113 BaJIeHTHOI 30HU KpucTaiiB ZnSe. [Ipu koHuenTpauii Al B mexxax 0,001-0,005 % ar. B
KpucTtanax ZnSe(Al) MOXYTb 6YTH NOCITHYTI NIapaMeTPU HEOJHOPIAHOCTI CLIMHTUIISALIMHOTO CUTHAJTy He Oifblle,
HiDK 3% npu piBHi nicisacsiTiHEg 0,005 % 4epe3 3 Mc mics Aii peHTTeHiBCbKOTO iMITyJIbCY. 3alIPOIIOHOBAHO
KOHCTPYKLiIO 2-X 30HHOI POCTOBOI I1€4i 3 MOKJIMBICTIO Bifi[1ajly BUPOLEHUX KPUCTAJIB B HU3LKOTPAi€HTHIN 30Hi, Ta

HOBUI METOJ, BUPOIIyBaHHS KPUCTAJIB ZnSe 3 BUKOPUCTAHHSIM CIUIMBAIOYOro B po3IliaBi ZnSe rpadiToBOro AUCKY.



Po3po6sieHo Ta peasnizoBaHO TEXHOJIOTIYHY CX€MY BUTOTOBJIEHHS 60JIOMETPUYHUX CLUMHTUISTOPIB HA OCHOBI
KpucTasiB Zn82Se, 110 YCIMHO IPONLIIN TeCTyBaHHS B labopartopii I'pan Cacco (ITanis). Kito4osi ciosa:
CLUHTUJISITOP, CEJIEHIN IMHKY, AETEKTOP [JIsl KOMITI0TepHOi Tomorpadii, KprucTanu ceseHify IUMHKy 36arayeHi 82Se,

HU3bKO(MOHOBI CUMHTWJIALIHI 60JI0METpU.

2. In order to improve the scintillation parameters of X-ray and cryogenic scintillators, methods for obtaining the
charge, growing and heat treatment of ZnSe scintillation crystals were developed. It was found that the aluminum
impurity promotes the formation of zinc vacancies with the formation of shallow acceptor levels near the valence
band of ZnSe crystals. It was determined that at the concentration of Al in ZnSe crystals in the range of 0.001-
0.005 at.%, the parameters of scintillation signal inhomogeneity can be achieved by no more than 3% at an
afterglow level of 0.005% in 3 ms after the action of the X-ray pulse. Based on the results of modeling the thermal
fields of the growth furnace, the design of a 2-zone growth furnace with the possibility of annealing the grown
crystals in the low-gradient zone is proposed, and a new method of growing ZnSe crystals using a ZnSe melt
graphite disk is proposed. A technological scheme for the manufacture of bolometric scintillators based on ZnSe
crystals enriched with the natural isotope 82Se, which have been successfully tested in the laboratory of Gran
Sasso (Italy), has been developed and implemented. Key words: scintillator, zinc selenide, computed tomography
detector, 82Se enriched zinc selenide crystals, low-background scintillation bolometers.
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