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(rO;IOBHMMU PO3NOPSIAHNKAMY OIOIPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsm ¢inaHcyBaHHs: 2.2 - IPUKJIATHI JOCIiAXKEHHS i pO3poOKU
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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

PagianifiHo CTIiMKI MaTepianu AJ1st JeTEKTYBaHHS MOHi3yro4oro ta [4 BUnpomiHoBaHHS

Haspa po6oTH (aHrJ1)

Radiation-resistant materials for ionizing and IR radiation detection

Pedepar (yxp)

O6’eKT mOCIiIKeHHs - po3pobka MeToAiB BupollyBaHHs kpucTtaniB Cd(Mn,Se)Te (CMST), CsPbX3 (X=Cl, Br, I) Ta (Hg,Mn)3In2Te6
(MIT) msixoM KpucTanisalii 3 po3TONMy Ta CTBOPEHHSI JETEKTOpiB Ha iX OCHOBi. MeTa po60THM - 3aKOHOMIDHOCTI mIpoleciB
TOIUIEHHS Ta KPUCTaji3alii MarepiasiB B OUHAMIYHMX i KBa3iCTaTUYHUX YMOBAX, BIUIUB YMOB BUDOLIYBAaHHS Ta i30BaJIEHTHOI'O
3aMillleHHs Ha BJIACTUBOCTI OLEP>KaHUX KPUCTajliB. MeTonu AOCIiIKeHHS — eKCIIepUMEHTalbHi ONTUYHI, HU3bKOTEMIIEPATyPHi
€JIEKTPUYHI BUMIpIOBaHHS, AUQEpeHLiHO-TepMiyHMil aHami3, [Y-MiKpocKolisl, rama-cleKkTpocKomis. Y paMKaxX IPOEKTY
YIOCKOHAJIEHO TexXHOJIoril BupoulyBaHHs kpuctanis Cd(Mn,Se)Te, CsPbBr3 Ta (Hg,Mn)3In2Te6 3 BIaCTUBOCTSIMU, HEOOXiTHUMU
[lJIs1 CTBOPEHHS pafjialifiHO CTiMKUX IETEKTOPIB Ha iX OCHOBI. JIOC/IiI)KEHO 3aKOHOMIPHOCTI TOIJIEHHS Ta KpUCTasli3alii IOBHICTIO
HeopraHiyHoro neposckiTy CsPbBr3 metomom [TA 3 pisHMMHU HIBUAKOCTSIMU HarpiBaHHs /oxonomxkenHs (0,1, 1, 3, 5,1 10 K/xB) Ta
BIJIVB MaKCMMAaJIbHOI TeMIlIEpaTypy HarpiBy 3pa3Ka Ha KpHUCTajli3alil0 PO3TOIy. 3alpolOHOBAaHO [BOCTAlilHUI MEXaHi3M
npotiecy TorieHHs: CsPbBr3 Ta BM3HAYEHO «KPUTUYHY» TEMIEpaTypy HarpiBy, BUllle SIKOI MPOLEC TOIJIEHHS! CYIPOBOAKYETHCS
CYyTTEBUM I[1€PEOXOJIOIKEHHAM. Bukopucrosyloun paHi JJTA-repMorpam, OLIHEHO €HEPril0 aKTUBalLii TOIJIEHHS i INpouecu
kpucramizauii CsPbBr3 sk 1850 k[Px/moub i 1940 x/I>x/monb. 3a gornomororo [ITA mifgi6paHo onThMainbHi TEXHOJOTIYHI YMOBHU
MIPOLeCy BUPOLLYBaHHS 3JIMTKiB. JJOCIII)KEHO CTPYKTYPHI, €JIEKTPUYHI, ONTUYHI Ta AETEKTOPHI BJIAaCTUBOCTI OTPMMAHMX 3Pa3KiB B
3aJIeKHOCTI BiJ, YMOB BHPOIIyBaHHS Ta HACTYIHOI TepMiuHOi 0O6pOOKHM, LIO AO3BOJIMJIO BU3HAUUTH ONTHMMAJbHI YMOBU [JIst
3abe3nevyeHHs] OaKaHWX XapaKTEPUCTUK MarepiaiiB. YJOCKOHajeHO OOpOOKy MOBEPXHiI KPHUCTaliB Ta BUBYEHO BILJIUB

THUITy /MaTepiany KOHTAKTy Ta CIIOCO0iB HOTO CTBOPEHHSI.
Pedepar (aHr1)

The object of the research is the development of methods for growing Cd(Mn,Se)Te (CMST), CsPbX3 (X=Cl, Br, I) and
(Hg,Mn)3In2Te6 (MIT) crystals by crystallization from the melt and creating detectors based on them. The purpose of the work
is the regularities of the melting and crystallization processes of materials in dynamic and quasi-static conditions, the influence
of growing conditions, and isovalent substitution on the properties of the obtained crystals. Research methods - experimental
optical, low-temperature electrical measurements, differential thermal analysis, IR microscopy, gamma spectroscopy. As part of
the project, technologies for growing Cd(Mn,Se)Te, CsPbBr3, and (Hg,Mn)3In2Te6 crystals with the properties necessary for
creating radiation-resistant detectors based on them have been improved. The patterns of melting and crystallization of the
completely inorganic perovskite CsPbBr3 by the DTA method with different heating/cooling rates (0.1, 1, 3, 5, and 10 K/min) and
the effect of the maximum sample heating temperature on melt crystallization were investigated. A two-stage mechanism of the
heating process of CsPbBr3 is proposed and a "critical" heating temperature is determined, above which the heating process is
accompanied by significant supercooling. Using data from DTA thermograms, the heating activation energy and crystallization
processes of CsPbBr3 were estimated as 1850 kJ/mol and 1940 kJ/mol. With the help of DTA, the optimal technological
conditions of the ingot growing process were selected. The structural, electrical, optical, and detector properties of the
obtained samples were studied, depending on the growing conditions and subsequent heat treatment, which made it possible to
determine the optimal conditions for ensuring the desired characteristics of the materials. The treatment of the surface of the
crystals has been improved and the influence of the type/material of the contact and the methods of its creation has been
studied.

Ingekc YIK: 546

Kozu tremarnunux pyopuk HTI: 31.17.15



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): TexHoJiorii, Kpucranu

Hassa npoaykuii (anrJ): technology, crystals

OuikyBaHi pe3ysbTaTi: MeTonu, Teopii

l'anysb 3acToCyBaHHS: MOHITOPMHT HaBKOJIMIIHBOTO CEPENOBUIIA, TOMOrpadist, pPEHTI€HiBCbKi yCTAaHOBKU

Onuc npozykuii (YyKp): KpucTany, NpuaaTHi 10 NeTeKTyBaHHS MOHI3yI040ro BUITPOMiHIOBAHHS, i TEXHOJIOTIS iX OTpUMaHHS

ConjiasnbHO-eKOHOMIYHa cipsimoBaHicTh HTII: TToninmmeHHs SIKOCTi KUTTS Ta 30POB'sSl HACeJIeHHs], e(PEeKTUBHOCTI /1iarHOCTUKU

Ta JIIKyBaHHS XBOPUX

Cragis 3aBepmenocri HTII: 3git o HIJKP

Buposagskenns HTII: He BnposamkeHo

CTpOoKH BIPOBAZ KEHHS!

Bupo6HuK npoayKuii: UYepHiBeLpKUii HALliOHAIbHUI YHIBEPCUTET

Cno>kuBayi mpoaykuii: [y maricTpis, acnipaHTiB i JOKTOPaHTIiB, HAYKOBLiB, MEJJUKIB , BAPOOHUKIB HAIiBIIPOBiJTHNKOBOI
MIPOAYKIi.

IlepcneKkTuBHI puHKH: YKpaiHa

IpaBa iHTeJIEKTya/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU

®opmu Ta ymoBH nepepaui npozykuii: CriisibHi HIJIKP
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