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Pedepar:

1. Incepralist IpUCBAYEHA €EKCIIEPUMEHTAILHUM Ta TEOPETUYHUM JIOCTIIKEHHSIM €JIEKTPUYHUX i JIIOMiHECLIEHTHUX
BJIaCTUBOCTEN (i3UYHMX NIPOLIECIB, 10 BiIOYyBalOTbCSI B BAICOKOOMHOMY IIMPOKO30HHOMY HaliBIIPOBIGHUKY ZnSe
IIpU peHTreHiBCbKoMY i YP-36yKeHHi. B po60Ti BUKOPUCTOBYBaY IMPOKUI CIIEKTP €KCIIepUMEHTaIbHUX
MeTozmiB: gocuimkeHHs gpoTo- (OJI) Ta peHtreHonominecuenuii (PJI), mokc-nmomineceHTHI xapakTepuctuku (J1JIX)
JIIOMiHECLeHLlii, JTIOKC-aMIIepHi XapakTepucTuku (JIAX) i BonbT-aMIepHi xapakrepucTuku (BAX) npoBinHOCTI,
penakcauii ctpymy nposigHocri (PT), pocdopecuendii (), repmoctumynboBanoi mominecuenuii (TCJI) ta
TepMOCTUMYJIbOBaHOI nposigHocTi (TCII), 7030Bi 3a/1€5KHOCTI JIIOMiHECLeHLIii i IPOBiTHOCTI IPY Pi3HUX
iHTEHCHBHOCTSIX pEHTTeHiBCbKOro (X-) i YO-36ymKeHHs B IMPOKOMY iHTepBai remneparyp (8 : 430 K). 3a
XapaKTepOM OTPUMAHUX €KCIIEPMMEHTAJILHUX JAHUX Ta iHTepnpeTalii pe3yabTaTiB JOCIiIKEHH, 3aIIPOITIOHOBaHO
MOZIeJIb IUTIOJIbHOTO LeHTPy pekombiHaii (Dipol-uientp) mist cmyru 630 HM (1,92 eB) sika 10sSICHIOE MO>KJIMBICTD



peasniszalii ABOX MexaHi3MiB peKkoMbiHallii Ha OTHOMY KOMILJIEKCHOMY 1IeHTpi cBiveHHs. Ha mifcrasi
eKCIepUMEHTaNIbHUX nociuimkens JIAX i JIJIX npu pidHUX BUIAx Ta iHTEHCUBHOCTSIX ONPOMiHEHHS IIPOaHAai30BaHO
IIpolLiecH, sIKi 06yMOBIIIOIOTh HeJliHIMHOCTI ux xapakrepucTuk. BAX PIT i ®I1 B kpucTanax ZnSe nokasainy, 110
3arajibHuM xapakrep BAX He 3a/1eXXUTh Bif BUIy 30yIPKEHHSI i B IIMPOKOMY [1ialla30Hi TeMpepaTyp BOHU €
HeJliHiHHMMU. Bys0 po3riisHyTO [Ba HOBUX IIpoLieca: 30iJIbIIeHHS CEpeHbi TeIJIOBOI MBUAKOCTI €JIEKTPOHIB i
Ili€l0 €JIEKTPUYHOTO TOJIS i CEJIEKTUBHICTb HANIPSIMKY IIBUJIKOCTI €JIEKTPOHA [IPU [I€JI0KaIi3aluK 3 ITaCTOK.
Buxopsuu 3 piBHSIHHSI MakcBesuia 6ysia oTpuMmaHa QyHKIIisl po3Nofiay 3a WBUAKOCTSIMU IJ1s1 PyXOMUX YaCTUHOK 3
IIOCTIMHO0 MBUKICTIO i CHIBBiJHOLIEHHS [IJIS1 CEPENHBOI i CEPEIHPOKBALPATUYHOI IBUAKOCTI YACTUHOK. [I71s
edexkry [Tyna-Openkesns orpumana popmyra ans OI1 i PII, ssika BpaxoBye CeNeKTUBHICTh HAIIPSIMKY MIBUAKOCTI
€JIEKTPOHA IPU [IeJI0KaIM3auum 3 ractok. Orpumani 1o30si 3anexxHocti TCJI i TCII, nmomiHecueHLii i TpoBiTHOCTI
npu X- i YO-30yIKeHHI IOKa3yloTh, MO JJ1s1 JOCiIPKeHb BIJIUBY MACTOK HA KIHETUKY IIPOBIHOCTI Ta
JoMiHecneHLii 6inpi iHpopMaTuBHUM € X-30yIKeHHs. BCTaHOBIEHO, 0 aMIUIITy la CUHTUIISALIMHOTO iMITyJIbCY i
aMIUIITya iMIIyJIbCY CTPYMY 3MiHIOIOTBCS B IIPOLECi X-0OnpoMiHeHHs. [loyaTKoBa 3aTpUMKa Y PO3rOpPSHHI CTPYMy
IIPOBIGHOCTI y IIOPiBHSHHI 3 JIIOMiHECLIEHLII€I0 [IPU HU3BKUX TEMIIEPATYPaX MOSICHEHA IHTEHCUBHUM 3allaCaHHAM Ha
MaCTKY BiJIbLHUMU HOCISIMU 3apsAy B NEPILi CEKYHIN ONIPOMiHEHHS. SIKIIO /1151 KpUCTasla BUBHAYEHO €HepreTUYHUN
CIIeKTP MacTOK i Temnepatypu makcumymiB mikis TCJI i TCII, To MO>KHa po3paxyBaTy BifIIOBiHI YaCTOTHI PaKTOPH i
nepepisu JoKasnisatlii 1151 BiIbHUX HOCIiB 3apsny Ha 1ji nactku. Oco6IMBUI aKL€HT B AUCEPTaliliHill poOoTi
pobuThbcs Ha gocimkeHHi ZnSe npu X- i YO-36ymkeHHi. Y 3B'43Ky 3 M, 0COOJIMBOTO 3HaY€HHS HabyBae JesKi
Ipo6JieMH i esIKi MUTaHHS CTBOPEHHS Ta 3aCTOCYBAHHS BUCOKOOMHUX MIMPOKO30HHUX HAMiBIPOBiIHUKIB SIK
ILETEKTOPIB PEHTT€HIBCbKOTO Ta raMMa-BUIIPOMIHIOBAHHS [IPU Pi3HUX 033X ONPOMIHEHHS i B Pi3HUX

TEMIIEPATYPHUX PEXMUMAX.

2. The thesis is devoted to the experimental and theoretical studies of the optical - electrical and spectral -
luminescent properties of physical processes occurring in high- resistance wide-band gap (WBG) semiconductor
single-crystal zinc selenide (ZnSe) under X-ray excitation and UV excitation. A wide range of experimental
methods were used in the work: photo- (PL) and X- ray luminescence (XRL) studies, lux-luminescence
characteristics (LLC) of luminescence, lux-ampere characteristics (LAC), and current-voltage characteristics (I - V)
of conduction, current relaxation of conduction (RC), phosphorescence (P), thermally stimulated luminescence
(TSL) and thermally stimulated conductivity (TSC), dose dependences of luminescence and conductivity at
different X-ray intensity (X-) and UV excitation in the wide temperature range (8 - 430 K). Similarly, the nature of
the obtained experimental data and interpretation of the research results, a theoretical and kinetic model of the
dipole recombination center (Dipole-center) for the 630nm band (1.92eV) was proposed, which explains the
possibility of implementing two recombination mechanisms at one complex luminescence center. On the basis of
the experimental studies of LAC and LLC at different types and intensities of irradiation, the processes that cause
the nonlinearity of these characteristics are analyzed. The I - V of the XRC and the PC showed that the general
character of the I - V, which does not depend on exciting type and on temperature in ZnSe crystals - they are
nonlinear. Two new processes were considered: an increase in the average thermal electron velocity under the
action of an electric field and the selectivity of the direction of electron velocity during delocalization from traps.
Based on the Maxwell equation, a velocity distribution function was obtained for moving particles with a constant
velocity and a ratio for the average and root-mean-square velocity of the particles. It has been made the
supplementation of the Poole-Frenkel effect, a formula is obtained for the phase transition and the phase space,
which takes into account the selectivity of the direction of the electron velocity during delocalization from traps. It
has been established that by the results obtained dose dependences of TSL and TSC luminescence and
conductivity, between X-excitation and UV excitation - X- excitation is more informative to investigate of the
effect of traps on the kinetics of conductivity and luminescence. It was found that the amplitude of the scintillation
pulse and the amplitude of the current pulse change during X-irradiation. The initial delay in the rise of
conduction current as compared to the rise in luminescence at low temperatures is explained by the intense filling
of traps with free charge carriers in the first seconds of irradiation. Using the determined energy spectrum of the
traps and the temperature of the maxima of the TSL and TSC peaks for the crystal, we can calculate the



corresponding frequency factors and localization cross sections for free charge carriers on these traps. Particular
emphasis in the thesis is on the study of ZnSe with X-excitation and UV excitation. In this regard, some problems
and some issues of creating and using high- resistance wide-gap semiconductors as X-ray and gamma-radiation
detectors at various radiation doses and in different temperature regimes are of particular importance.
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