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I11. BizomMocTi mIpo aucepraiiiro

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 64.169.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCTUTYT MOHOKpHUCTasiB HanjoHanbHOI akazgemii Hayk
YKpainu
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Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs
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IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHe HaﬁMCHyBaHHH Iopn,zmqﬂoi ocoou: [HCTUTYT CUMHTUIALIMHUX MaTepianiB HanioHanbHOI akagemii

HayK YKpaiHu

Kopg 3a €IPIIOY: 23756522

Micue3Haxoa>KeHHs: npocnekt Hayku, 6yz1. 60, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61072, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu
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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOPHK: 61.69.37, 81.09

Tema gucepranii:
1. OTprMaHHS CUVMHTUJISLIMHUX KPUCTAJiB CeJIeHiy LMHKY 1711 Cy4aCHUX TOMOrpadiyHMX CUCTEM Ta KPiOr€HHUX
IlETEKTOPIB

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

Pedepar:

1. B po60Ti po3p06JieHO TEXHOJIOTIUHI 3acay OTPUMAaHHS CUMHTUJISLIMHUX KPUCTAJIiB CeJIeHily IMHKY 3
MOJINIIEHUMHU [TapaMeTpaMy MIBUAKOIII Ta OHOPIAHOCTI JIOMiHECLIEHTHOTO CUTHAJIY [JIs1 CY4aCHUX JEeTEKTYIOUnX
CUCTEM PETTeHIBCbKUX TOMOrpadiB Ta HU3bKOPOHOBUX CUUHTUISILIIMHNAX 60JIOMETPIB 1151 KpiOT€HHUX
CIIEKTPOMETPiB. BcTaHOB/IEHO, 110 JOMIlIKa alIOMiHiIO CIIpHs€E YTBOPEHHIO BAaKaHCIH LMHKY 3 GOPMYBAHHSIM MIJIKHX
aKLIENTOPHUX PiBHIB 67113 BaJIEHTHOI 30HU KpUcTaiis ZnSe. [Ipu koHueHTpatii Al B mexxax 0,001-0,005 % ar. B

KpucTanax ZnSe(Al) MOXYTb 6YTH HOCITHYTI NIApaMETPU HEOJHOPIAHOCTI CLIMHTUJISILIMHOTO CUTHAJTY He Oijiblle,



Hixx 3% npu piBHi nicasceitinag 0,005 % yepes 3 Mc mics Aii peHTreHiBCbKOTO iMITYJIbCy. 3allpOIIOHOBAHO
KOHCTPYKIIi10 2-X 30HHOI POCTOBO] 1€4i 3 MOKJIMBICTIO Bifi[1ajly BUPOLEHUX KPUCTAJIB B HU3bKOTPAJi€HTHI 30Hi, Ta
HOBUI METOJ, BUPOILyBaHHS KPUCTaJIiB ZnSe 3 BUKOPUCTAHHSIM CIUIMBAIOYOro B po3IliaBi ZnSe rpadiToBOro AUCKY.
Po3po6seHo Ta peasnizoBaHO TEXHOJIOTIYHY CX€MY BUTOTOBJIEHHS 60JIOMETPUYHUX CLUMHTUJISTOPIB HA OCHOBI
KpucTaiiB Zn82Se, 110 YCIIiMHO IPOLIIN TeCTyBaHHS B 1aboparopii I'pan Cacco (Itanis). Kito4osi ciosa:
CLUHTUJISTOP, CEJIEHiN LIMHKY, AeTEeKTOP [JIs KOMITI0TepHoi Tomorpadii, KprucTanu ceseHiny IuHKy 36arayeHi 82Se,

HU3bKO(QOHOBI CUMHTWJIALIHI 60J10METpU.

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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