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1. Y po6oTi IpeficTaBlIeHo pe3yIbTaTh KOMIIJIEKCHOTO IOCIiI)KEHHS 3aKOHOMIPHOCTEN BCTAHOBJIEHHS PiBHOBAaru
MDX TBEPZOIO Pa3olo Ta pO3TONOM Y IIPOLEC] TOIJIEHHS Ta KpUCTaisalii mioMOyMm Le3iii raJloreHiIHAX IePOBCKITIB
i cTomiB TBEpAUX po3unHiB Ha 0cHOBi CdTe, a TaKOXX BILJIMBY IIapaMeTpiB BUPOLIYBaHHS Ta TEPMOOOPOOKY Ha
BJIACTMBOCT] iX MOHOKPHCTAJIiB. 3alIPOIIOHOBAHO METOAMKY 3aCTOCYBaHHS METOAY IU(PEePEeH1iaIbHOr0 TEPMiYHOTO

aHaJIiBy B pe>1<1/1Mi TEPMOLMKIIIOBAHHA 3a Cl'[eLliaJIbHI/IMI/I porpaMamu nJjisd BCTAHOBJIEHHA TEMIIEPATYP .T[iKBi,I[ycy Ta



conipycy. [IpoBeeHO Ipenusiigi OoCiIKeHHS IapaMeTPiB TOIJIEHHA Ta KpUCTaJIi3allii CTOIB TBEPAUX PO3UMHIB
Cd1-xMnxTe (0,1<x<0,5), Cd1-x-yMnxZnyTe (0,05<x<0,30, 0,05<y<0,15), Cd0,96Mn0,04Tel-ySey (y = 0,02; 0,04).
Briepiue 3'sicoBaHO I10JI0>KE€HHS JIiHIM JiKBifycy Ta coninycy s croniB cucremu CdTe-MnTe-ZnTe 3i croponu
CdTe. BcraHOBIEHO 3MEHILIEHHS IEPEOXOJIOIKEHHS Mif] Yac KpUCTaisalii po3TOIiB BKa3aHOi CUCTEMU 3i
36inbpueHHSM K yacTku MnTe, Tak i ZnTe. g cuctrem CdTe-MnTe Ta CdTe-MnTe-ZnTe B nepencostinycHii
06J1aCTi BCTAaHOBJIEHO HAsIBHICTb 30HU MEPEATOIIEHHS, SIKa Ma€ TeHIEHIIi0 1O PO3IIMPEHHS 3i BMEHIIEHHSIM YaCTKU
CdTe B cTomnax. [IokazaHO HEraTUBHUI BILJIMB 3HAYHOTO [1€PEOXOJIOIPKEHHS PO3TOIIIB HA CTPYKTYPY Ta MEXaHIUHY
CTilKiCTb BUPOLIEHUX 3 HUX MOHOKPHUCTaJiB TBepaux po3uuHiB Cd0,96Mn0,04Tel-ySey. Po3pobyieHo meToguku
BHPOILyBaHHSI MOHOKPUCTAJIiB TBEPAUX PO34MHiB Ha ocHOBI CdTe. Briepie BUPOLIEHO CEPil0 MOHOKPUCTAIiB
cucremu CdTe-MnTe-ZnTe 3i croporu CdTe Ta foCiIpKeHO iX CTPYKTYPHi, OITUYHI Ta €JIeKTPUYHi BJ1aCTUBOCTI.
BcraHoBIIEHO, IO B IIpoLeCi BUPOLyBaHHS MOHOKpUcTaiiB cuctemu CdTe-MnTe-ZnTe onTuManbHUMU €
nomipHuii neperpis (mo 25 °C) Ta rpasieHT Temneparyp 5-9 °C/cm Ha GpoHTI KpucTanisauii. BusHadeno, mo crana
rpaTKy, a TAaKOX MKXPUHA 3a00POHEHO] 30HU B KpUCTaJaX INPSIMOJIiHIHO 3MEHIIYIOThCS 31 36i/IbLIIEHHSIM YaCTKU SIK
MnTe, Tak i ZnTe. [TokazaHa MOXJIUBICTb CTBOPEHHS [€TEKTOPiB (OTO- Ta i0HI3yI0UOTO BUIIPOMiHIOBAaHHS 3
BMKOPHMCTaHHSIM KpPUCTaiB TBepaux po3uuHiB Cd0,96Mn0,04Te0,96Se0,04. BcranoBieHO TeMIlepaTypHi 0671aCTi
icHyBaHHS y IBo(pazHOMY cTaHi (TBepaa ¢aza - poarorn) neposckitiB Tuiry CsPbHall3 Ta CsPbHallHalll2 (Hall, Halll o
Cl, Br, I). [TokazaHo, mo ajs cnoayk CsPbCl3 Ta CsPbBr3 us obsacts He nepesuinye 10 °C, 3amillieHHS X aTOMIB
rajloreHy B LIMX CIIOJIYKax Ha aTOM iHILIOro rajoreHy IpUMBOAUTD OO PO3MUPEHHS Liel 0671aCTi Ta MOHVDKEHHS ii
TeMrepatyp. BctaHoBieHo napameTpu Tepmooopobku kpuctaniB Cdl-xZnxTe, 32 TOIOMOT0I0 IKOi MOXKHA YCYHYTH
BKparsieHHs Te, a TaKoXX IlapaMeTpy TeEpMOO6GPOOKHY, 1110 3abe3redye Mirpallito BKparieHb Te y rpagieHTi
TeMIIepaTyp. 3'51COBaHO NIPUYMHY 3MiHU €JIEKTPUYHUX NapaMmeTpiB KpucTaiiB Cdl-xZnxTe micis TepMoo6podKy, 110
IIOB’13aHa i3 TOIJIEHHSIM BKparleHb Te 3 HaCTYIHOI0 Mirpalieio JOMIlIOK i3 HAX B 06’eéM KPUCTaly. 3'51COBaHO, 110
HaNOi/IbII KpUTHIHUME AedeKTaMy B cydacHOMY KomepliiiHomy maTepiani Cdl-xZnxTe e BkparieHHs: Te Ta mexi
cy63epeH, IPUUOMY iX CYKyIHa HEraTMBHA POJib 3HAYHO [IOCUJIIOETHCS 17151 06'eMHUX HeTeKkTopiB Cdl-xZnxTe.
BcTaHOBJIEHO IPSIMOJIiHIMHY KOPEJIALio MK JlorapudpmamMu nepeeKCIoHeH-11jalbHOro (pakTopa Ta €Heprielo
aktuBanii ayis npouecis audysii nomimok y CdTe. [Tomi6Hy 3a1€KHICTh TAKOX 3'SICOBAHO [1J151 B'SI3KOCTI,
€JIEKTPOIIPOBIIHOCTI, MIBUJIKOCTEH TOIJIEHHS TBepoi Pa3u Ta KpucTasisallii po3TOIiB TOIO y CTONAX SIK CUCTEM Ha
ocHOBi CdTe, Tak i mmomM0OyM 11€3il1 raoreHBMiCHUX IepoBckiTax. Kio4osi ci0Ba: 6araTOKOMIIOHEHTHI TEYpUIY,
IIEPOBCKITH, (pa30Bi piBHOBAry, TOIJIEHHS, KpUCTAi3allisl, IEPEeOX0JIOIKEHHS, Ae(EKTH, BKPAIJIEHHS, IETEKTOPU

BHCOKOEHEPTreTUYHOT'0 BUIIPOMIHIOBaHHS, KOMIIEHCAL[ITHUH e(]eKT.

2. The thesis is devoted to a comprehensive study of the regularities of establishing equilibrium between the solid
phase and the melt in the process of melting and crystallization of lead cesium halide perovskites and melts of
solid solutions based on CdTe, as well as the influence of growth parameters and heat treatment on the properties
of their single crystals. The method of applying the method of differential thermal analysis in the thermocycling
mode according to special programs for setting the liquidus and solidus temperatures is proposed. Precise studies
of the melting and crystallization parameters of solid solutions of Cdl-xMnxTe (0.1<x<0.5), Cdl-x-yMnxZnyTe
(0.055x<0.30, 0.05<y<0.15), Cd0.96Mn0.04Tel-ySey (y = 0.02; 0.04) were conducted. The positions of the liquidus
and solidus lines for the alloys of the CdTe-MnTe-ZnTe system from the CdTe side were defined. A decrease in
supercooling during crystallization of melts of the specified system with an increase in both the fraction of MnTe
and ZnTe was established. For the CdTe-MnTe and CdTe-MnTe-ZnTe systems, the presence of a premelting zone
in the presolidus region has been established, which tends to expand with a decrease in the fraction of CdTe in the
melts. The negative effect of significant supercooling on the structure and mechanical stability of single crystals of
Cd0.96Mn0.04Tel-ySey solid solutions is shown. Methods of growing single crystals of solid solutions based on
CdTe have been developed. A series of single crystals of the CdTe-MnTe-ZnTe system was grown and their
structural, optical, and electrical properties were investigated. It was established that in the process of growing
single crystals of the CdTe-MnTe-ZnTe system, moderate overheating (up to 25 °C) and a temperature gradient of
5-9 °C/cm at the crystallization front are optimal. It was determined that the lattice constant, as well as the width
of the band gap in the crystals, decrease linearly both with an increase in the fraction of MnTe and ZnTe. The



possibility of creating photo and ionizing radiation detectors using Cd0.96Mn0.04Te0.96Se0.04 solid solution
crystals is shown. The temperature regions of existence in the two-phase state (solid phase — melt) of perovskites
of the CsPbHall3 and CsPbHallHalll2 type (Hall, Halll = Cl, Br, I) have been established. It is shown that for the
CsPbCl3 and CsPbBr3 compounds this region does not exceed 10 °C, while the replacement of halogen atoms in
these compounds by another halogen atom leads to an expansion of this region and a decrease in its temperature.
The parameters of the heat treatment of Cdl-xZnxTe crystals, which can be used to eliminate Te inclusions, as well
as the heat treatment parameters that ensure the migration of Te inclusions in a temperature gradient, have been
established. The reason for the change in the electrical parameters of Cd1-xZnxTe crystals after heat treatment,
which is associated with the melting of Te inclusions with the subsequent migration of impurities from them into
the crystal volume, has been clarified. It was found that the most critical defects in the modern commercial Cd1-
xZnxTe material are Te inclusions and subgrain boundaries, and their cumulative negative role is greatly enhanced
for large Cd1-xZnxTe detectors. A straight-line correlation was established between the logarithms of the pre-
exponential factor and the activation energy for the processes of diffusion of impurities in CdTe, as well as a
similar dependence for viscosity, electrical conductivity, rates of solid phase melting and crystallization of melts,
etc., in melts of both CdTe-based systems and and lead cesium halogen-containing perovskites. Keywords:
multicomponent tellurides, perovskites, phase equilibria, melting, crystallization, supercooling, defects, inclusions,
high-energy radiation detectors, compensation effect.
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0115U003244, 01170003866, 0118U000143, 0121U112421

VI. BizoMocTi Npo HayKOBOT0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. ®ouyk ITeTpo MuxaitnoBny

2. Petro M. Fochuk

KBasigikamis: n. x. u., mpodecop, 02.00.21
InenTudikarop ORCHID ID: 0000-0002-4149-4882
JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: UepHiBeubKuii HallioHaMbHMI yHiBEpCUTET imeni FOpis

denpkoBuya
Kopg 3a €IPIIOY: 02071240
Micue3Haxoa KeHHS: By1. Koio6uncskoro, YepHiswi, 58012, Ykpaina

dopma ByracHOCTI: Jlepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Topivok Irop Bonogumuposud

2. Thor V. Gorichok

KBasigikamis: g. ¢.-m. 1., npodecop, 01.04.07, 02.00.21
InenTudirkarop ORCHID ID: 0000-0001-9748-3288
JopaTrkoBa inpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: KapnaTchkuii HallioHa/IbHUIT yHiBEpCUTET iMeHi Bacuis

Credannka

Kopg 3a €IPIIOY: 02125266

Micqesnaxo,zm(emm: ByJ1. llleBueHka, IBano-PpankiBerk, 76018, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Tonosen BaguM MuxanaoBu4

2. Vadym M. Holovey

KBasidikamis: 1. x. u., crapmmii HayKoBuii ciiBpo6iTHUK, 02.00.21

InenTudikarop ORCHID ID: 0000-0002-2543-7132

HoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT e/IeKTPOHHOI (pizuku HalioHanbHOi akafemii Hayk
YKpainu

Kopg 3a €IPIIOY: 05540008

Micue3HaxoaKeHHS: BYyJI. YHIBEPCUTETCBKA, YKIOpoJ, YKroponcbkuii p-H., 88000, YkpaiHa

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: AkafemivyHui1



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bonpmap Anaromiit AnonbdoBrY
2. Anatolii A. Bondar

KBasidikamis: 1. x. 1., npodecop, 02.00.04

ImenTudikarop ORCHID ID: 0000-0001-7855-4909

JonaTkoBa iHdopmanist:

IloBHe HaflMeHyBaHHﬂ IOPUOHUYHOL 0COOM: IHCTUTYT IpO6IEM MaTepianozHaBeTBa im. I. M. PpaHuesnya

HanjjonanbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 05416930

MicneSHaXO;DKeHHﬂ: ByJ1. OmengHa [lpinaka, Kuis, 03142, YkpaiHa

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: AkafeMivHuit

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa Ilo-6aTbKOBI

rOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BigmoBigasbHUM 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

Xasnaska IOpii1 borpanosuy

Xasnaska Opii1 borpanosuy

Konay Oner BagumoBuy4

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



