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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.21

Tema gucepranii:
1. Epexru knacrepusauii pagiauilHux gedeKTiB B aTOMapHUX i 6iHapHUX HaMiBIPOBiAHUKAX.

2. Cluster effect of radiation defects in atomic and binary semiconductors.

Pedepar:

1. lucepTaliito NpuCBsYEHO AOCHIIKeHHIO e(eKTiB, BUKIMKAHUX ITPOLieCaMU B3aeMO/Iii BUCOKOEHEPTeTUYHOTO
SJIepHOTO BUITPOMIHIOBaHHS (LIBUJIKUX HEUTPOHIB PeaKTOpa, eJIeKTPOHIB i IPOTOHIB 3 eHeprielo 50 MeB Tta 24 I'eB
IIPOTOHIB) 3 aTOMapHUMU Ta 6GiHapHUMU HamiBHposigHuKamH (Si, InSb, InP, Si<Ge>, Cu2Se), BuUBY€HHIO 3MiHM iX
es1eKTpo(i3nIHMX BIACTUBOCTEN 3a PaXyHOK eeKTiB KjacTepusalii pagiauiiHux nedexTis K y mpoueci
OIIPOMiHIOBaHHS, TaK i B IIpolieci TepMiyHOro Bifnasny. Y po6oTi po3s'si3aHo pobiieMy B3aeMOZii pafiallifHuxX
BUpiIIE€HHS pO3pax0BaHo e(eKTUBHY KOHLIEHTPALIil0 HOCIIB y 3aJIe5KHOCTI Bifj TEeMIlepaTypH i 031 OIIPOMiHEHHS N i
P Si BUCOKOEHEPreTUYHUMMU SI€PHUMU YaCTMHKaMU y PaMKax yTOYHEHOi Moesi kiacTepiB JedeKTis;
3aIPOIIOHOBAHO CIOCI6 MigBUIIEHHS PaAiallifHOI CTIMKOCTI SII€PHUX JETEeKTOPIiB LIISIXOM JIETYBaHHS N Si
IOHOPHMMHU JIOMillIKaMU (XpPOMOM 4H CipKOI0); BU3HAYEHO KpUTepii pafianiiiHoi CTiIKOCTi, TepMiuHOi cTabiNbHOCTI

KJacTepiB gedeKTiB i oKpeMux MpoCcTuX AedeKTiB; JocuimkeHo Mopudikario pagianiiiHux gedeKTiB 3a paxyHOK



(pOHOBUX JOMIIIOK BYTJIELIO i KUCHIO; 3HAIEHO €HEePreTUYHE MO0JIOKEHHS MXKBY3/I0BUX aTOMIB KDEMHIIO B
3a00pOHEHIN 30HI KpeMHIIO; IIOSICHEHO eKCIIEPUMEHTaIbHO BUBHAYEHY BUCOKY IMOBIpHICTh YTBOPEHHS KJIaCTepiB,
CTBOPEHUX IIPOTOHAMU 3 eHeprieto 24 ['eB, a TakoXX Majly €eHeprilo akTUBallil iX Bifany KIacTepu3alielo
paniauifiHuX ge@exTiB.

2. The dissertation is devoted to: i) the investigation of effects which arise due to the interaction of high energy
nuclear irradiation (fast-pile neutrons, electrons and protons with energy 50 MeV and 24 GeV protons) with
monatomic and binary semiconductors (Si, InSb, InP, Si<Ge>, Cu2Se); ii) the study of changes of the semiconductor
electrophysical properties due to the clusterization effects of radiation defects both under processes of irradiation
and during thermal annealing. In the work the problem of interactions of the irradiation defects with screening
centers within the space charge regions of defect clusters is solved. On the base of proposed solution the effective
concentration of carriers in dependence on temperature and irradiation fluence of high energy particles was
calculated for n and p Si in the frame of the corrected model of defect clusters. The new method for the increasing
of radiation hardness of nuclear detectors due to the doping of n Si by donor impurities (chromium or sulfur)is
proposed. The criteria of radiation hardness, thermal stability of defect clusters and separated single defects are
determined. The modifications of the radiation defects due to the background impurities of oxygen and carbon are
studied. It is determined the position of the energy level for interstitial silicon atoms in the forbidden gap of
silicon. The high probability for the formation of clusters under irradiation by 24 GeV protons and the low value of
activation energy for their annealing are explained by the clusterization of radiation defects.
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