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Pedepar:

1. Incepralist npucBsiYeHa AOCHII)KEHHIO eJeKTPOodi3sMUHNX Ta MarHiTHUX BJIACTUBOCTEN NOMIIIOK Ta AedeKTiB y
BYIJIELIEBOMICTKHAX aMOP(HUX Ta MOHOKPUCTAJIIYHUX MaTePiasliB METOAAaMU CIIEKTPOCKOIIi] €1eKTPOHHOTO
napamarsiTHoro pe3oHaHcy (EITP) Ta eeKTpryHO-1€TeKTOBaHOTO MarHiTHOro pe3oHaHcy (EJJMP). ¥ axocTi 06'ekty
IOCJliIpKeHHs O6ysin 06paHi MOHOKpUCTanu Kap6iny kpemHito (SiC) 4H ta 6H nonitumis, i3 pisHUM cTynieHeM
JleryBaHHs JoMilkoro a3oTy (N), Ta amop@Hi TOHKI IJ1iBKY 6€3BOJJHEBOTO aJIMa30I10i6HOTO BYTJIEL0, JIerOBaHi
IOMIIIKOIO repMaHito. Cy4acHuUi cTaH NpobJieM, SIKi iCHYIOTh Ha TEINEPilllHiil MOMEHT CTOCOBHO BILIMBY JIOMIIIOK Ta
IedeKTiB Ha BIACTUBOCTI BYIJIEL,€BOMICTKUX aMOP(QHUX Ta MOHOKPUCTAIIYHUX MaTepiaiB, BifoOpakeHuil y BCTYyIi

IaHOi PO6OTHU. 3p06IEHO BUCHOBOK, 1110, TIOTIPY iHTEHCUBHI IOCiIKeHHS, 3aJINIIAI0THCS He3' SICOBAaHMMU TaKi



IIMTaHHS SK [IPUPOJA CIIHOBOrO OOMiHY JIOKaJi30BaHUX i HEJIOKAJi30BaHUX €JIEKTPOHIB Ta 3B'SI30K MiXK MarHiTHUMU
11 €JIEKTPUYHMMMU XapaKTEPUCTUKAMU Yy FT€KCAarOHaJIbHUX MOJIITUIIaX MOHOKpHUCTaiB SiC 3 pisHuM BMicTOM N,
MAarHiTHi BJIJaCTMBOCTI JJOMIIIKOBUX CTaHIB i BIJIMB Ae(dEKTiB Ha e1eKTPOoHHI nnpouecu y DLC-niiBKax. ¥ nepimomy
PO31ijli BUKOHAHO OIJISZ, BIACTUBOCTEH BYIJIELIEBOMICTKMX aMOP(HUX Ta MOHOKPUCTAIIYHUX MaTepiajiB Ta METOAU
ix BUpOILyBaHHS. PO3IJIsHYTO TUIM ribprau3allii aToMiB KapOOHY, 3a PaXyHOK SIKUX MOJKJIMBE YTBOPEHHS! Pi3HUX
aJIOTPOIIHUX POPM BYTJIEL0, Ta Pi3HULIIO B ri6puan3allii 1I0BepXHeBUX i [IN60KUX apiB ByrjeleBux MaTepiais.
3a3HayeHo CyTTeBUI BIIJIMB ribpuM3alii Ha BJaCTMBOCTI BYIJIELI€BUX MaTepiaiB. [Ipyruil po3zis npucBIueHo
OIJISIAY 3aCTOCYBaHHs criekrpockorii ETIP nis mociigkeHHs ByryeneBOMICTKUX MaTepiaiB. PO3TIIsSIHYyTO
TEOPETUYHI Ta €KCIIEPUMEHTAJIbHI OCHOBU METO/Y, 30KPEMA JI€TAJIbHO ONMCAaHO OCHOBHI KOMIIOHEHTH
criektpomeTtpa EITP. 3a3HaueHo, sKi napaMeTpy NapaMarHiTHUX CUCTEM MOXKYTb OyTU BU3HAUEHi 3 aHai3y
€KCIIEPMMEHTAJIbHUX NTIAPAMETPIB CIIeKTPa. Y TPETbOMY PO3iJi IPEeACTaBIEHO PE3yJIbTaTU JOCIiI>)KEHHS
es1eKTpo(i3nIHNX Ta MarHiTHUX BlacTUBOCTEeN MOHOKpUCTaiB 4H-SiC i3 pi3HOI0 KOHIJEHTpALli€l0 JOHOPIB a30Ty.
[TpoaHasnizoBaHO MeXaHi3MU CIIIHOBOIO 0OMIHY MK JIOKaJ1i30BAaHMMU Ta HEJIOKAJIi30BAaHUMU €JIEKTPOHaMU,
IOCJIiI)KEHHS IPOBELIEHO 32 JOIIOMOI0I0 6€3KOHTAKTHOTO MiKPOXBUJIbOBOI'O PE30HATOPHOI'O METOLY Ta
criektpockomii EIP B cTanjionapHOMY Ta iMITyJIbCHOMY PEXUMAax. Y 4eTBEPTOMY po3iji nposeneno EITP
IOCJTiIKeHHs 6€3BOJIHEBUX aJIMAa30II0/Ii0HMX BYIJIeLleBUX IIiBOK, JIETOBAaHMX T'eépMaHieM, B LIMPOKOMY [ialla3oHi
temmeparyp. [IpoananizoBaHo TemMIepaTypHi 3aJIe>XKHOCTI CIIIHOBOI CIIPUMHATIUBOCTI, ITOJIOKEHHS PE30HAHCHOTO
MAarHiTHOrO 1oJIsi Ta WWpYHY JiHii cnexrpy EINP. IT'sTuit po3ais NpUCBIY€HO BUBYEHHIO 3BS13KY MK MarHiTHUMMU Ta
€JIEKTPUYHMMMU BJIACTUBOCTSIMU JOHOPIB a30Ty B MOHOKpHcTanax 6H-SiC 3 HU3bKMM MUTOMUM OIMIOPOM. 3 JAaHOIO
METOIO OCiIKeHo npupogy curHany EJIMP y moHokpuctanax 6H-SiC 3 Bucoknm BmicToM asoty. Kiro4osi ciosa:
EI1P, MarHiTHi BIaCTUBOCTI, Kap6isl KpEMHIlO, CIIiHOBa AWHaMiKa, TOHKI MJiBKY, 6iHapHi Crj1aBU, MarHETU3M,
[IapaMarHeTu3M, PE30HAHCHI KpUBi, MarHiTHE 110Jie, aHTU(EPOMarHeTru3m, IapaMarieTu3m, MiKpOXBUIIbOBE

IMMOTrJIMHAHHA.

2. The dissertation is devoted to the study of the electrophysical and magnetic properties of impurities and defects
in carbon-containing amorphous and mono-crystalline materials by electron paramagnetic resonance (EPR) and
electrically detected magnetic resonance (EDMR) spectroscopy methods. The objects of study were silicon carbide
(SiC) monocrystals, 4H and 6H polytypes, with different levels of nitrogen (N) doping, and germanium doped
hydrogen-free diamond-like carbon (DLC) amorphous thin films. The current state of the existing problems in the
impurities and defects impact on the properties of carbon-containing amorphous and monocrystal materials topic
is reflected in the introduction. It is concluded that despite intensive research, such issues as the nature of
localized and unlocalized electrons spin exchange and the magnetic and electrical characteristics correlartion in
hexagonal polytypes of SiC single crystals with different N contents, the magnetic properties of impurity states,
and the defects impact on electronic processes in DLC-films remain unclear. The first section reviews the
properties of carbon-containing amorphous and monocrystal materials and their obtaining methods. The types of
hybridization of carbon atoms, due to which the formation of different allotropic forms of carbon is possible, and
the difference in the hybridization of surface and deep layers of carbon materials are considered. The significant
hybridization impact on the properties of carbon materials is noted. The second section is devoted to a review of
the application of EPR spectroscopy to the study of carbon-containing materials. The theoretical and experimental
foundations of the method are reviewed, in particular, the main components of an EPR spectrometer are described
in detail. It is noted that paramagnetic systems parameters can be determined by analyzing the experimental
parameters of the spectrum. The third section presents the results of the study of 4H-SiC monocrystals with
different concentrations of nitrogen donors electrophysical and magnetic properties. The mechanisms of spin
exchange between localized and unlocalized electrons were analyzed. The study was carried out using the non-
contact microwave resonator method and EPR spectroscopy in steady-state and pulsed modes. In the fourth
section, EPR studies of germanium doped hydrogen-free DLC-films were carried out in a wide temperature range.
The temperature dependences of the spin susceptibility, the position of the resonant magnetic field and the width
of the EPR spectrum line were analyzed. The fifth section is devoted to the magnetic and electrical properties
connection of nitrogen donors in 6H-SiC monocrystals with low resistivity study. For this purpose, the nature of



EDMR in 6H-SiC single crystals with a high nitrogen content was investigated. Key words: EPR, magnetic
properties, silicon carbide, spin dynamics, thin films, binary alloys, magnetism, paramagnetism, resonance curves,
magnetic field, antiferromagnetism, paramagnetism, microwave absorption.
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