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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 47.09.29

Tema gucepranii:
1. OnTiyHi i e1eKTpodisuyHi BIaCTUBOCTI MOHOKPHUCTAJIIB CeJIEHIy LIMHKY, JIETOBaHUX 3a/1i30M Ta Hikesiem

2. Optical and electrophysical properties of zinc selenide single crystals doped with iron and nickel

Pedepar:

1. luceprarnis npucBsa4YeHa 3'1CyBaHHIO BIUJIMBY IIOMIIIOK 3ajli3a Ta HIKEJIIO Ha CIIEKTPH IOTJIMHAHHS, JIIOMiHECLeHIIi]

i poTOmnpOBiAHOCTI KPUCTAJIB CEIEHiAY LIMHKY, BU3HAYEHHIO CXEMU ONTUYHUX IIE€PEXOIB, @ TAKOXK I1apaMETPiB
nudysii 11X JOMIlIOK B MOHOKpUCTasax ZnSe. Briepiie BusiBiIeHi Ta ineHTU(IKOBaHi cepii CMyr NOrJIMHAHHS
ZnSe:Fe (2.46, 2.41, 2.30, 2.22, 2.17, 2.09, 2.03, 1.95, 1.88, 1.77 €B) i ZnSe:Ni (2.57, 2.34, 2.14, 2.02, 1.86 €B) y Bunumii

obsacTi ciekTpy. TakoxX 1okasaHo, 1o kpucranu ZnSe:Fe i ZnSe:Ni BosogioTs GOTONMOMIHECLIEHIII€I0 Y BUTUMOMY

Iliarna3oHi cnexkTpy. BussieHo cepii cMyr BUIpoMiHIOBaHHS KpUcTaniB ZnSe:Fe (2.44, 2.38, 2.33, 2.28, 2.20, 2.14, 2.04,

1.97,1.89, 1.82, 1.74 eB) i ZnSe:Ni (2.24, 2.05, 1.97,1.82 i 1.74 eB). 3naiineHi cMyru B cieKTpax IMOTJIMHAHHS i

BUIIPOMIHIOBaHHS ifleHTH}iKOBaHi K 00yMOBIIEH] BHYTPIlIHbOLIEHTPOBUMU [IEPEXOIaMU B MEXKax JBO3aPSIHUX

IOMIIIKOBYMX iOHIB 3aJli3a Ta HiKeJIo, BiAIIOBiIHO. BcTaHOBJIEHA BiANOBINHICTh pO3paxoBaHuX AUQY3iliHUX IPOdiiB

IOMIIIOK 3a1i3a Ta HiKeJI0 i BUBHAYEHUX eKCIIEPMMEHTAIbHO NPOQifiB BiIHOCHOI ONITUYHOI I'YCTUHU JIETOBAaHUX

KpucTaiiB. Po3paxoBani napamerpu audysii JocainKyBaHUxX TOMIIIOK B KpUcTaiax ZnSe. BussieHa



BHCOKOTEMIIEpATypHa JOMilIKoBa (POTONPOBINHICTb y KpucTanax ZnSe:Fe i ZnSe:Ni. [TokasaHo, 1110 JoMiKoBa
$oTOnpoOBiHICTE O6YMOBJIEHA OIITUYHHUMU [1I€PEX0/IaMU €JIEeKTPOHIB 3 PiBHIB OCHOBHOrO cTaHy ioHiB Fe2+ u Ni2+ Ha

piBHi iX 30yI’)KeHUX CTaHiB 3 HACTYIIHUM TEIJIOBUM IIEPEXOOM B 30HY IIPOBiIHOCTI.

2. The thesis is devoted to the influence of impurities of iron and nickel on the absorption, luminescence and
photoconductivity of zinc selenide crystals, determination of the scheme of optical transitions, as well as diffusion
parameters of these impurities in single crystals of ZnSe. It was first detected and identified a series of absorption
lines of ZnSe:Fe (2.46, 2.41, 2.30, 2.22, 2.17, 2.09, 2.03, 1.95, 1.88, 1.77 V) and ZnSe:Ni (2.57, 2.34, 2.14, 2.02, 1.86 eV) in
the visible region of spectrum. It also shown that the ZnSe:Fe and ZnSe:Ni crystals have photoluminescence in the
visible spectrum. A series of emission lines of ZnSe:Fe crystal (2.44, 2.38, 2.33, 2.28, 2.20, 2.14, 2.04, 1.97, 1.89, 1.82,
1.74 eV) and ZnSe:Ni (2.24, 2.05, 1.97, 1.82 and 1.74 eV) was discovered. The founded lines in absorption and emission
spectra are identified as due to intracenteral transitions within the doubly charged iron and nickel impurity ions,
respectively. The correspondence of the calculated diffusion impurity profiles of iron and nickel, and
experimentally determined profiles of the relative optical density of the doped crystals are established. The
diffusion parameters of the investigated impurities in the ZnSe crystals are calculated. The high-temperature
impurity photoconductivity in ZnSe:Fe and ZnSe:Ni crystals are founded. It is shown, that impurity
photoconductivity is due to optical transitions of electrons from the ground states of Fe2+ and Ni2+ ions to the
levels of their excited states, followed by thermal emission of electrons into the conduction band.
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