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V. BimomocTi npo guceprauiio
MoBga auceprTaliii: Vkpaincoka
Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:
1. ®i3nuHi 0cCHOBU (POPMYBAHHS €JIEKTPUYHUX Ta (POTOENIEKTPUYHUX BJIACTUBOCTE KpucTailiB AIIBVI i esleKTpryHUxX

BJIACTMBOCTE 6araTOKOMIIOHEHTHUX IIOKPUTTIB

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

Pedepar:

1. Inceprauis npuces4yeHa npobsaemi po3poo6sieHHs PisuuHUX OCHOB (OPMYBAHHSI €JIEKTPUYHUX Ta
(oToeneKTpuYHNX BJACTUBOCTEN BUCOKOOMHMX KpucTamiiB AIIBVI, a TakoX eJIeKTPUYHUX BIACTUBOCTEN MTOKPUTTIB
WC i BucokoenrtpomniiiHoro criasy Ti-V-Zr-Nb-Hf. Po3po6sieHO KOMIIJIEKC HOBUX METO/IiB AOCJIIPKEHHS, 1110
OXOIIIOIOTH Pi3Hi CKJIa[0Bi TEXHOJIOTIH IIPUTOTYBAHHSI BUCOKOOMHUX KPUCTAJIIB, CEPEN, SIKUX METOJ, BUMiPIOBAHHS
IIUTOMOTO €JIEKTPOOIOPY 3 YPAXYBaHHSAM JIieJIEKTPUYHOI IUCIIEPCii, EHEPTETUYHOTO CIIEKTPA JIOKAJIi30BaHUX CTaHIiB
HOCIiB 3apsiy [j11 OKpEMUX 3PasKiB Ta METOY BU3HAUEHHS PO3IO/iNY eJ1eKTPOo(di3NUHUX TapaMeTPiB B MeXKax
YCbOT'O KPUCTAIIYHOrO 3/IMBKY. BCTaHOBJIEHO Ta HAZAHO TIOSICHEHHS 3aKOHOMIPHMM 3MiHaM [Ii}ICHOI Ta ySIBHOI
YaCTUH HU3bKOYACTOTHOI [IieJIEKTPUYHOI IPOHMUKHOCTI B MEXKax yCbOro o6'eMy KpucTtasniuyHux 31uBkiB Cdl-xZnxTe

Ta ZnSe. JlaHi 3aKOHOMiPHOCTI] 3aIIPOIIOHOBAHO BUKOPUCTOBYBATH /J1S1 BU3HAYEHHS €KCIUIyaTaliliHOi cTabiIbHOCTI



XapaKTEPUCTUK CEHCOPIB i0Hi3yI0U0ro BUIIPOMiHIOBaHHS, BUTOTOBJIEHUX i3 31uBKiB Cd1-xZnxTe Ta ZnSe. Bnepue
BCTAHOBJIEHO, 1I0 BBEJICHHS B KPUCTAIM ZnSe Jyieryiounx aTomis Cr 3 KoHLeHTpaujieto 1018 cM-3 CyTTeBO noKpalye
IieJIEKTPUYHI XapaKTePUCTUKY LMX MaTepiasis, 30KpemMa IoKpallye [IPOCTOPOBY OJHOPIIHICTb CKIaL0BUX
HM3bKOYaCTOTHOI Ai€JIEKTPUYHOI IIPOHMKHOCTI IIPU OJHOYACHOMY 3HVDKEHHIO PiBHA JMCUIIALIi €HePrii oJig Ha =
(80 - 90)%. [TokaszaHo, o seryBanHs kpuctanis CdWO4 aromamu Bi (10-3 mac.%) Tak caMo SIK i
BHCOKOTEMIIepaTypHUI Bifas B BOJHEBIi aTMocdepi 3yMOBJIO€ 301bIIeHHS iX JlieJIeKTpUYHOI TPOHUKHOCTI B 15
pasiB i koedinieHTa mienekTpuuHux BTpaT B (40 — 500) pasiB B HU3bKOYACTOTHIl 06s1acTi. OTPMMAaHO Ta JOCiIKeHO
HOBIi [IEPCIEKTUBHI [J151 ONTOEJIEKTPOHIKM KOMIIO3UTHI MaTepianyu Ha OCHOBI KpucTailis AlIBVI, enexrpodisuyHi Ta
(doToeNeKTPUYHI BIaCTUBOCTI SIKUX BU3HAYAIOThCS IIPUIIOBEPXHEBUMU JIOKQ/Ii30BAaHMMU CTaHAMU HOCIIB 3apsiay
KpUCTaJTiB. Briepiue BcTaHoBJIeHa cTabiizallis AificHOI Ta ysIBHOI YaCTHH JieJIeKTPUYHOi IPOHUKHOCT] KpUCTaJiB
Cd1-xZnxTe B HU3bKOYACTOTHIl 06JIaCTi Mif, BIVINBOM YJIbTPaMajuX €KCIO3ULiITHMX 4,03 raMa-BUIIPOMiHIOBaHHS (10
- 40 P). EkcriepMeHTaIbHO MOKa3aHO YyTJIMBICTb KOMILJIEKCHO] [ieIeKTPUYHOI IPOHUKHOCTI KpucTtanis tuny Cdl-
xZnxTe 10 rama-BUIIPOMIHIOBaHHS 3 Iy>Ke MaJlOl0 €KCII03ULIiIHO0 NMOTY>KHicTIo 1o3u 700 MKP /roguHy. OcTaHHE
MIOSICHEHO HasIBHICTIO CYTTEBO HEPiBHOBAXXHOTO CTAHY BJIACHUX Je(PEKTiB CTPYKTYPHY BHACIILOK BiIXMJIEHHS CKJIaAy
Bifl CTEXIOMETPUYHOrO NIPU 3PO3CTaHHi 3 po3masy kpuctanis Cdl-xZnxTe. Briepiie BCTaHOBJIEHA KOPEJISLis
MAaKpOCKOMIYHOI HEOTHOPIAHOCTI e1eKTPOodi3MYHNX BJIACTUBOCTEN HITPUAHUX IMTOKPUTTIB HA OCHOBI
BHCOKOEHTpoMniiiHoro crasy Ti-V-Zr-Nb-Hf 3 minpHicTio BK/IIOY€Hb, SIKi BUHMKIIM IPU POPMYBaHHI [IOKPUTTIB.
YcyHeHHs Qi3UKO-TeXHOJIOTiYHUX (PaKTOPiB POPMYBaHHS TaKUX BKJIIOYEHb HEOOXiTHE 17151 GOPMYBaHHS
OJHOPINHMX 3a €JIEKTPUYHUMU BJIACTUBOCTAMU HITPUIHUX IIOKPUTTIB HA OCHOBI BUCOKOEHTPOIIHOrO crasy Ti-V-
Zr-Nb-Hf. BusiBsieHO KopensiiiHui 3B'130K MiKpOTBEPIOCTi 3i CTAJI00 KPUCTAIIYHOI PEMIiTKY Ta 06J1aCTIO
KOT€PEHTHOTO PO3Cil0OBaHHS PEHTTE€HiIBCbKUX IIPOMiHIB 6araTOKOMIIOHEHTHUX NOKPUTTIB Ha ocHOBi WC. Lle MmokHa
BUKOPUCTOBYBATU [JIS1 LiJIECIIPSIMOBAHOIO INOKPALEHHS MEXaHIYHUX BJIACTUBOCTEN i KEPOBAHOI 3MiHU

€JIEKTPUYHUX BJIACTMBOCTEN 3a3HaY€HUX [TIOKPUTTIB LIJISIXOM OINTHMI3allii IXHPOTO CKyIamy Ta yMOB (POPMYBaHHSL.

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 Cdl-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.

Jep>kaBHHH peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHI HanIpPsAM PO3BHTKY HayKH i TEeXHIKH: QyHmaMeHTaNIbHi HAYKOBI OCTI/PKEHHS 3 HAMGiIbII
BRXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-MIOJiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 17151 3a0€311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOrO PO3BUTKY

CyCIIiZIbCTBA i Aep>KaBU

CrpaTeriyHuii NpiopUTETHUH HANPSIM iIHHOBALiHHOI Ais1JIBHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHIyCTpii HAHOMAaTePiasliB Ta HAHOTEXHOJIOTIN
Hi,ucyMKH IOCJIiA>KEHHSI: TeopeTuyHe y3arajabHEHHs i BUPilleHHs BaXJIMBOI HayKOBOI TpoGieMu
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