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1. ®i3nyni ocHOBY (HOPMYBaHHS €JIEKTPUYHUX Ta POTOEJIEKTPUYHUX BlaCTUBOCTeN KpucTanis AIIBVI i enexkTpuyHux

BJIACTMBOCTEM 6araTOKOMIIOHEHTHUX IIOKPUTTIB

2. Physical basis of formation of electrical and photoelectric properties of AIIBVI crystals and electrical properties
of multicomponent coatings

Pedepar:

1. Inceprauist npucssiyeHa npobsiemi po3pobisieHHs: Qi3suuHUX OCHOB GPOPMYBaHHS €JIeKTPUYHUX Ta
(POTOENIEKTPUYHNX BJIACTMBOCTENM BUCOKOOMHUX KpUcTaiiB AlIBVI, a TakoX eJIeKTPUYHUX BJIACTUBOCTEN IIOKPUTTIB
WC i BucokoentpomniiiHoro crasy Ti-V-Zr-Nb-Hf. Po3po6ieHO KOMILJIEKC HOBUX METOiB JOCiIKEHHS, 110
OXOIUIIOIOTH Pi3Hi CKIa[0Bi TEXHOJIOTIN NPUTOTYBAaHHS BUCOKOOMHUX KPUCTAJIIB, CEPE]], SIKUX METO]], BUMipIOBaHHS
IIATOMOTO €JIEKTPOOIIOPY 3 YPAXYBAHHSAM [i€JIEKTPUYHOI IUCIIEPCii, EHEPTETUYHOTO CIIEKTPA JIOKAJII30BaHUX CTaHIB

HOCIIB 3apsiy [J OKPEMUX 3Pa3KiB Ta METOY BU3HAYEHHS PO3IOALNY €JIeKTPO(PI3NIHNUX MApaMETPIB B MeXKax



YCbOT'O KPUCTAJIIYHOrO 3JIMBKY. BCTAHOBJIEHO Ta HA[AHO MOSICHEHHS 3aKOHOMIPDHMM 3MiHaM [IifiCHOI Ta YSIBHOI
JaCTUH HU3bKOYACTOTHOI JlieJIeKTPUYHOI IPOHUKHOCTI B MeXXaX yChOro 06'eMy KpucTayiyHux 371uBKiB Cdl-xZnxTe
Ta ZnSe. JlaHi 3aKOHOMIPHOCTI] 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH /1J151 BU3HAYEHHS €KCIIyaTaliliHOi cTabiIbHOCTI
XapaKTEPUCTUK CEHCOPIB i0Hi3yI0u0ro BUIIPOMiHIOBaHHS, BUTOTOBJIEHUX i3 31uBKiB Cd1-xZnxTe Ta ZnSe. Bnepue
BCTaHOBJIEHO, 1110 BBEJIEHHS B KPUCTAIU ZnSe Jieryounx aroMis Cr 3 KoHLeHTpauiet 1018 cm-3 cyTTeBO nokpaiye
JieJIeKTPUYHI XapaKTePUCTUKYU LMX MaTepiasiB, 30KpemMa IoKpallye IIPOCTOPOBY OJHOPITHICTb CKIa0BUX
HM3bKOYaCTOTHOI Ai€JIEKTPUYHOI IIPOHMKHOCTI IIPU OJHOYACHOMY 3HVDKEHHIO PiBHA IMCUIIALIli €HePrii 10JIg Ha =
(80 - 90)%. ITokazaHo, mo aerysaHHs kpuctaniB CdWO4 aromamu Bi (10-3 mac.%) Tak caMo 5K i
BHCOKOTEMIIepaTypHU Bifas B BOJHEBi aTMocdepi 3yMOBJIO€ 301/IbIIeHHS X JlieJIeKTpUYHOI TPOHUKHOCTI B 15
pasiB i koedinjeHTa nienexTpuyHux BTpaT B (40 — 500) pasiB B HU3bKOYACTOTHIN 06s1acTi. OTpUMaHO Ta JOCiIKEHO
HOBI [IEPCIIEKTUBHI [J151 ONTOEJIEKTPOHIKM KOMIIO3UTHI MaTepiasu Ha OCHOBI KpucTaiis AlIBVI, enextpodisnyHi Ta
(OTOENIEKTPUYHI BIACTABOCTI SIKUX BU3HAYAIOThCS TPUIIOBEPXHEBUMMU JIOKAi30BAaHMMHU CTaHAMMU HOCIiB 3apsiny
KpUCTaJIiTiB. Brepiue BcraHoBieHa cTabisizallist 4ificHOI Ta ysIBHOI YaCTHH JieJIeKTpUYHOi IPOHUKHOCTI KpUCTaliB
Cd1-xZnxTe B HU3bKOYACTOTHIl 06J1aCTi Mif, BIVINBOM YJIbTPaMajuX €KCIO3ULiIHMX 1,03 raMa-BUIIpoMiHIOBaHHS (10
- 40 P). EkcnepuMeHTaJIbHO II0Ka3aHO YYTJIMBICTh KOMIUIEKCHOI 1i€JIEKTPUYHOI IPOHMKHOCTI KpucTasis tuny Cdl-
xZnxTe 1o rama-BUIIPOMIHIOBaHHS 3 Iy>Ke MaJIOI0 €KCII03ULiITHOI0 MOTY>KHicTIo 1o3u 700 MKP /roguHy. OcTaHHE
IIOSICHEHO HasIBHICTIO CYTTEBO HEPiBHOBAXXHOTO CTaHY BJIACHUX Ne(PEeKTiB CTPYKTYPHY BHACILOK BilXMJIEHHS CKJIaAy
Bifl CTEXIOMETPUYHOTrO NIPU 3pPO3CTaHHi 3 po3miasy kpuctanis Cdl-xZnxTe. Briepine BCTaHOBJIEHA KOpEJIALis
MaKpOCKOIIYHOI HEOJHOPIZHOCTI €/1eKTPOPi3UYHUX BIACTUBOCTEN HITPUIHUX IIOKPUTTIB HA OCHOBI
BHUCOKOEHTpoIiliHoro criasy Ti-V-Zr-Nb-Hf 3 minpHicTIO BK/IIOY€Hb, SIKi BUHMKIIU IIPU POPMYBaHHI [IOKPUTTIB.
YcyHeHHs Qi3nKo-TexXHOJIOTiYHUX (PaKTOPiB POPMYBaHHS TaKUX BKJIIOYEHb HEOOXifHE 17151 GOPMYyBaHHS
OJHOPIAHMX 3a €JIEKTPUYHUMU BJIACTUBOCTSMU HITPUIHUX IIOKPUTTIB HA OCHOBI BUCOKOEHTPOIINHOrO cruasy Ti-V-
Zr-Nb-Hf. BusByieHO KOpesiiiH1i 3B'I30K MiKPOTBEP/IOCTi 3i CTAJI0I0 KPUCTAIIYHOI PEIiTKY Ta 06J1aCTIO
KOT€PEHTHOTO PO3CilOBaHHSI PEHTTeHiBChbKUX ITPOMiHIB 6araTOKOMIIOHEHTHUX MOKPUTTIB Ha ocHOBI WC. 1le MoskHa
BMKOPHCTOBYBATHU JJIs1 LIiJIECIIPSIMOBAHOTO IMIOKPAIEHHS MEXaHIYHUX BJIACTUBOCTEH i KEPOBAHOI 3MiHU

€JIEKTPUYHUX BJIACTMBOCTEN 3a3HaY€HUX [TIOKPUTTIB IJISIXOM OINTHMI3alii IXHPOTO CKyIamy Ta yMOB (POPMYBaHHS.

2. The dissertation is devoted to the problem of developing the physical foundations of the formation of the
electrical and photoelectric properties of high-resistance AIIBVI crystals, as well as the electrical properties of WC
coatings and the high-entropy Ti-V-Zr-Nb-Hf alloy. The complex of new methods of research of electrophysical
and photoelectric properties of high-resistance crystals has been developed. The regular changes in the low-
frequency complex permittivity in Cd1-xZnxTe and ZnSe crystalline ingots were established and explained. The
regularities of the effect of doping Cr (1018 cm-3) and Bi (10-3 wt. %) on the electrophysical properties of ZnSe and
CdWO4 crystals, respectively, were established. New composite materials based on AIIBVI crystals were obtained
and studied. For the first time, the stabilization of of Cdl-xZnxTe crystals in the low-frequency region under the
influence of ultra-small exposure doses of gamma radiation (10 - 40 R) was established, and their sensitivity of to
gamma radiation (700 uR /hour) was experimentally discovered and explained. For the first time, a correlation
between the macroscopic heterogeneity of electrophysical properties and the density of growth inclusions of Ti-
V-Zr-Nb-Hf coatings was established. The correlation between microhardness, crystal lattice constant and the
region of coherent scattering of WC coatings was revealed.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHH HaNpsSIM PO3BHTKY HayKH i TEXHIKHM: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGILIbII
BRXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€e3M1e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY

CYCIIiNIbCTBA i Jep>kaBu

CrpaTeriyHuii NpiopUTETHUH HaNPSIM iIHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTA

BMPOOHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
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