O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0514U000024
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 16-01-2014

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CemenoB OsiekcaHap Bosnoaumuposud

2. Semenov Alexander Vladimirovich
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucry: 11-12-2013

CreniaJbHICTh 32 OCBIiTOIO: 2016

Micue po6oTH 3400yBaya: Incruryr monokpucranis HAH Ykpainu

Kopg 3a €IPIIOY: 00210217

Micue3Haxoa KeHHS: Xapbkos, 61072, np. Hayku, 60

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 64.169.01
IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [ncTUTYT MOHOKpHUCTaiB HAH Ykpainu

Kopg 3a €IPIIOY: 00210217

Micue3Haxoa>KeHHs: npocn. Hayku, 60, M. Xapkis, XapkiBcbkuii p-H., Xapkiscbka 0611, 61072, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: IHcTUTyT MOHOKpHUCTastiB HAH Ykpainu

Kopg 3a €IPIIOY: 00210217

Micue3Haxoa KeHHs: Xapbkos, 61072, np. Hayku, 60

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHUX pyopHK: 81.09.03

Tema gucepranii:
1. ®i3MKO-TEXHOJIOTI{YHI OCHOBU CUHTE3Y Ta MoaudiKalLlii [1J1iBOK HAHOKPUCTAIYHOr0 Kap6ify KpeMHilo

2. Physical and technological basis of the obtaining and modification of nanocrystalline silicon carbide films

Pedepar:

1. Iuceprariis npucssyeHna po3poobili Gi3MKO-TEXHOJOTIYHUX OCHOB OTPUMAaHHS Ta MoaudiKalii 1iBok
HaHOKPHUCTaIYHOrO SiC B yMOBax NPSIMOTO OCAI)KEHHS iOHIB BYIJIEL[IO 1 KPEMHIIO 3 MiIBUILIEHOIO €HEPTi€lo.
3anponoHOBaHO METOJ, HU3bKOTEMIIEPATYPHOTrO (POPMyBaHHS apiB HaHOKpUCTaniyHoro SiC Ha miaxianui Ha
OCHOBI IIPSIMOTO OCAPKEHH 10HIB ByIJlenio i KpeMHilo mifBuineHoi eneprii, s peasnizarii sKOro 6ys0 po3po6aeHo
BaKyyMHO-JIyTOB€ JIKEPEJIO iOHIB BYIJIELO i KPEMHIIO 3 BAKOPUCTaHHAM KaToga 3 nosikpucranivyHoro SiC. Bnepiie
€KCIIEPMMEHTAJIBHO NI0Ka3aHO MOXKJIMBICTh HU3bKOTEMIIEPATYPHOTO (OPMYBaHHSI Ta BUBHAUYEHO TEMIIEPATYPU
(opMyBaHHS IJ1iBOK HAaHOKpUCTaNiyHOro SiC Heky6iyHux nositunis 15R-SiC, 21R-SiC, 24R-SiC, 27R-SiC, 5IR-SiC,
6H-SiC. 3anponoHOBaHO MOZEJIb ONKCY TEIJIOBOTO 6ajaHCy Ha Mifkiaznii B mponeci GopmyBaHHS 11iBoK SiC B
YMOBAx IIPSIMOTO OCAJIKEHHS iOHIB ByIJIeLIo i KpeMHilo 3 eHeprieto ~ 100 eB. Y miiBkax HaHOKpucTasniyHoro SiC
BII€pLIE BUSIBJIEHO aHOMAJIbHO BEJIMKUM HEJIHINHONTUYHUI BiIlyK TPETHOrO NOPSAKY. MakCUMasbHy BEJIMYUHY
HeJiHiNHOoI crpuitHATANBOCTI X(3)~10-5 oa. CI'CE maroTh miiBKu HaHOKpucTaniyHoro 21R-SiC nositumy 3 po3amipom

HaHOKpHcTasiB ~ 10 HM. Po3pobiieHo rpafiieHTHU crioci6 GopMyBaHHS reTepOCTPYKTYP Ha OCHOBI IIapiB



HaHOKpHUcTajiyHoro SiC B €IMHOMY LIMKJIi IIPSIMOTO OCAJI)KE€HHS i0HiB. [17151 GopMyBaHHs iHTepdency Ha MexXi
PO3II0ZiNly HAHOKPUCTaJl/ME>K0Ba 06J1aCTh Ta KOMIIEHcallii HOCIiB 3apsiy B Me>KOBUX 06J1aCTsX 6yJI0 3aCTOCOBAHO
Bignan B atmocdepi O2. Ha chopmoBanHomy intepdeiici nc-SiC/SiO2 oTpumaHno fopaTkose BunpomiHioBanHs OJI B
YO (3,6 eB) i B IY (1,5-1,6 €B) obmactsx. Ha ocHoBi nc-SiC niiBok 6ysu po3po6iieHi Ta BUTOTOBJIEHI: CTiliKi 10
€JIEKTPOMArHiTHUX NepelKo ], mrupokogiana3oHHi (0-1000°C) onTOBOIOKOHHI MiKpOJATYMKU, BUCOKOCTAOITbHUIA
TeMIlepaTypHuil 6esiHepLiliHuil TepMOPEe3UCTIBHUI MiKpoJaTYuK (HiameTp ceHcopa 200 MKM), pafialliftHOCTINKUM
BidyasizaTop €JIEKTPOHHOrO ITy4yKa 3 eHeprieto 10-20 MeB, BucokooMHi 3axucHi NoKputT4 111 HBY noTtyxHux pin-

IioniB, pOTONEPETBOPIOBAYIB, Y TOMY YMCJIi COHSIYHUX €JIEMEHTIB Ta OIITUYHUX €JIEMEHTIB.

2. The thesis is devoted to the development of physical and technological basis for the obtaining and modification
of nanocrystalline SiC films under the conditions of direct deposition of carbon and silicon ions with elevated
energy.There was proposed the method of low-temperature formation of nanocrystalline SiC layers on the
substrate based on direct deposition of carbon and silicon ions with elevated energy. For realization of this
method, a vacuum-arc source of carbon and silicon ions with polycrystalline SiC cathode, was developed. For the
first time, the mechanism of the influence of the ion energy and the substrate temperature on the structure of SiC
condensate was established, and the temperatures of the formation of nanocrystalline SiC films of non-cubic
polytypes 15R-SiC, 21R-SiC, 24R-SiC, 27R-SiC, 5IR-SiC, 6H-SiC were experimentally determined. Proposed was the
model of thermal balance on the substrate during the formation of SiC films under the conditions of direct
deposition of carbon and silicon ions with an energy of ~100 eV. For the first time, nanocrystalline SiC films were
shown to possess anomalously high third-order nonlinear optical response, the maximum value of the nonlinear
susceptibility x3 (~ 10-5 esu) being characteristic of the films of 21R-SiC polytype with a nanocrystal size of ~10 nm.
The gradient method of the formation of heterostructures based on nanocrystalline SiC layers in the single cycle of
direct ion deposition, was developed. For the formation of the nanocrystal /boundary region interface and charge
compensation in the boundary regions there was used annealing in O2 atmosphere.Developed is a series of
thermal sensors based on nc-SiC films working under complex conditions which possess elevated reliability and
prolonged service life.High-resistance protective coatings are developed for powerful HF pin diodes, photo-
converters, including those for solar and optical elements, which provide stable operation of the devices under
complex climatic conditions. Developed are thermally stable protective coatings for welding torch elements which
provide the increase of weld quality and duration of continuous torch work up to 30%.
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