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2. Conductivity and luminescence of ZnSe single crystals under X-ray excitation

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA TEOPETUKO-E€KCIIEPUMEHTAIILHUM IOCTIiIKEHHSIM (Pi3MYHUX NIPOLECIB, 110
BiIOyBalOTbCS Y BUCOKOOMHOMY IIMPOKO30HHOMY HaliBIIPOBIHUKY, MOHOKPUCTAIIYHOMY CeJIEeHifli IUHKY, 3
BUKOPUCTAHHSAM MIMPOKOTO CIEKTPY €KCIIEPUMEHTAIBHUX METOJMK (JLOCTiIKEHHSI TEMHOBOI, GOTO- Ta
PEHTTEHONIPOBIAHOCTI IIPU Pi3HUX TEMIIEPATypPaX, CIIEKTPiB PEHTTEHOJIIOMIHECLEHIIii, TEPMOCTUMYJILOBAHOI
IIPOBiIHOCTI Ta TEPMOCTMMYJILOBAHOI JIIOMiHECLEHLii, TOmO0). Byy NpoBeeHi KOMIIJIEKCHI €KCIIEPUMEHTAJIbHI Ta
TEOPETUYHI JOCIIIKEHHS JIOMiHECLIEHTHUX Ta €JIEKTPUYHUX BJIACTUBOCTEN HAMiBIIPOBIIHUKOBOTO MaTepiay rpu
30yIpKeHHi peHTTeHiBCbKUM BUIIPOMiHIOBaHHSIM, IPUYOMY BUKOHYBajlach OJHOYACHA peecTpallisl IIPOBiIHOCTI Ta
JIIOMiHecCIeH1lii o IBOM KaHajiaM CBiueHHS. B pob6oTi BCTaHOBJIEHO, 1110 HEBEJIMKA HaJIiHIMHICTD
eKcrepruMeHTanpbHuX BAX TeMHOBOI IpoBigHOCTI 06yMoBeHa epekrom [Tyna-Ppekessi. BUKOHAHO LONIOBHEHHS

teopii [Tyna-Openkess Aj1s1 pisHUX NOTEHIIiasliB B3aeMO/Iii JIOKaJbHOTO LIEHTPY 3 HOCieM 3apsify. 3arporIOHOBAaHO Ta



3aCTOCOBAHO [1J1 TEOPETUYHOTO PO3IJIIAy KiHETUKY ITPOBIAHOCTI Ta JIIOMiHECLIEHIii 6araTOLLEHTPOBY MOJIEJb
kpuctanodocdopy. BUKoprcTOByIOUH 1110 HOBY MOZE€JIb BaIOCh IIOSICHUTY 3aKOHOMIPHOCTI HAaKOIIMYEHHS
CBITJIOCYMU B MOHOKDUCTAJIaX CEJIEHIy IUHKY Ta [MiATBEPIUTHA HECIIPOMOKHICTb KJIACUYHUX TEOPIiN
(doTonpoBinHOCTI Ta PoToMOMIHECLIEHCI] onrcaTy (isnuyHi IPOLECH, M0 BiIOyBAIOTbCSl Y BUCOKOOMHUX

HaIiBIPOBiAHUKAX NIPU B3a€MOZII 3 i0HI3yI0YMM OIIPOMIHEHHSM.

2. The thesis is devoted to the theoretical and experimental study of physical processes occurring in a high-
resistance wide-gap semiconductor, single-crystal zinc selenide, using a wide spectrum of experimental
techniques (studies of dark, photo and X-ray conductivity at various temperatures, phosphorescence and current
relaxation, X-ray fluorescence spectra, thermostimulated conductivity and luminescence, and etc.). Complex
experimental and theoretical studies of the luminescence and electrical properties of the semiconductor material
during X-ray excitation were carried out, simultaneously recording of the conductivity and luminescence in the
two channels was carried out. It was found that the small superlinearity of the experimental dark conductivity
current-voltage characteristics is due to the Poole-Frenkel effect. It has been made the supplementation of the
Poole-Frenkel theory for various potentials of interaction of a local center with a charge carrier. A multicenter
model of crystallophosphorus is proposed and applied for theoretical description of the kinetics of conductivity
and luminescence. Using this new model, we explained the laws of the accumulation of light sums in single crystals
of zinc selenide and thus confirmed the failure of the classical theories of photoconductivity and
photoluminescence in describing the physical processes occurring in high-resistance semiconductors under
ionizing radiation.
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