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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. TlTapamarHiTHi gedeKTH B OKCUAAX KPDEMHIIO 3 HQHOKPUCTAITaMU Ta Kapoifli KPEMHIIO p-THUIy.

2. Paramagnetic defects in silicon oxides with nanocrystallites and p-type silicon carbide.

Pedepar:

1. lucepTaliis mprucBsYeHa BUBYEHHIO [TapaMarHiTHUX gedeKTiB B iMIIJIaHTOBAHUX 1Iapax OKCUIIB KpeMHilo, MiTliBKax
SiOx Ta onpomineHoMy esilekTpoHamu 6H-SiC p-tuny. [neHTrdikoBaHo psn napaMarHiTHUx gedekris y mapax SiO2,
iMIuIaHTOBaHMX ioHamu Si+ 1 Ge+, Ta y miiBKax SiOX. BU3BHa4€HO XapakTep CTPYKTYPHUX [IEPETBOPEHD, SKi
BiZIOyBalOThCS B LIUMX 3pa3Kax y poLeci Bifnany B TemnepaTypHomy nianasodi 100 - 1100 OC. ITpu BuBYeHHi
iMIIJIaHTOBaHUX CTPYKTYp Si/SiO2 Bnepiue crocTepirajnch NapaMmarHiTHi ge@eKTy, sKi [10B'93aHi 3 HaAJIUIIKOM
aTroMiB Si B MaTpuui SiO2, Ta LEeHTPH, [IOB'13aHi 3 aToMaMu Ge, pO3TalllOBAHMMU Y By3Jlax rpatku SiO2. V BUIanKy
SiOx nutiBok Briepuie 6yso0 3adikcoBaHO napamarHiTtHi fedexTtu Ha inTepdeiici SiO2 3 KpeMHiIEBUMEI
HaHOKpHUCTaJliTaMu. Y TeMIiepaTypHoMmy AianasoHni 4-300 K Bu3HaueHi mapaMeTpu CIiH-ramiZbTOHIaHy TPbOX
ocHOBHUX 11eHTPiB Kyl, Ky2 Ta Ky3, axi cnioctepiraiotbcs y kpucranax 6H-SiC p-Turmy, onpoMiHEHNX €JIEKTPOHAMMU.
EINP gocnimKeHHs NPy BUBYEHHI pafiialliiHUX LEeHTPIB y Kap0illi KPDEMHIIO IPOBOAUIMCH OJHOYACHO i3

TEOPEeTUYHMMU PO3PaXyHKaMU €JIEKTPOHHOI CTPYKTYpU Ta HAATOHKUX ITapaMeTpiB JedeKTiB, SKi IPyHTYIOTbCS Ha



Teopii PpyHKUiOHAMY rycTHHU. [IOpiBHSIHHS PO3Pax0OBaHMX 3 NEPUIMX IPHUHLNIIB HAJTOHKUX IIapaMeTpiB i3
€KCIIEpUMEHTAJIbHO BU3HAYEHMMU BEJIMYMHAMU 103BOJINIIO ieHTU(DIKyBaTH 11i Ae(EKTHU SIK TO3UTUBHO 3aPSIKEHY
BAKaHCIiI0 BYIJIEL}0 B HEEKBiBaJIEHTHUX M0JI0KeHHs1x rpaTku 6H-SiC. Ha ocHOBI po3paxyHKiB Binomi fedextu TS Ta
EI3 6ynu ineHTAdiKOBaHI BiIOBiAHO SIK OAMHNYHUI Ta HEUTPAJIbHUN 3apSIOBi CTAaHU PO3IIEIJIEHOTO B HAIPSIMKY

<100> Byry1€11€BOTr0 MiXKBY3JISL.

2. The Thesis is devoted to EPR investigations of paramagnetic defects in Si- and Ge-implanted SiO2 layers, SiOx
films prepared by thermal evaporation of SiO and electron-irradiated p-type 6H-SiC. In the latter case
experimental research was performed in conjunction with quantum- chemical simulation of the radiation defects
in SiC. A number of paramagnetic defects in SiO2 layers and SiOx films were identified by EPR. A character of
structural changes during the annealing of films in the temperature range of 1007?1100 OC has been determined.
Besides distinct well-known oxygen-vacancy associated defects in SiO2 and nonbridging oxygen hole centers, two
new defects related to excess of Si atoms and presence of Ge atoms in SiO2 matrix have been revealed. In the case
of SiOx films the EPR spectra of the Pb centers were detected for the first time at the interface of randomly
oriented silicon nanocrystallites and SiO2. Spin Hamiltonian parameters for the Kyl, Ky2 and Ky3 centers observed
in the electron-irradiated p-type 6H-SiC have been determined in the temperature range of 4-300 K. Comparison
of experimentally observed hyperfine parameters with those derived from the density functional calculations of
electronic structure for various defects has led to the unambiguous assignment of these centers to the positively
charged carbon vacancy located in three inequivalent lattice sites of 6H-SiC. The well-known T5 and EI3 defects in
electron-irradiated SiC have been also identified on a base of first principle studies as carbon <100>-split
interstitial in charged and neutral state, respectively.
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