O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0419U000645
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 11-03-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlens FOpiit AHaTOsiIIOBUY

2. Len Yurii A.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.04.04

Ha3Ba HayKOBOIi cIlel}iaJIbHOCTI: diznyHa enekTpoHika

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 28-02-2019

CnenianbHICTB 32 OCBITOXO: pasiodisuka i esiekTpoHiKa

Micue po6oTH 34,00yBava: Kuiscbkuil HauioHaIbHMIA yHiBepcuTeT iMeni Tapaca [lleByenka

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bomogumupceska, 60, M. Kuis, Kuicbka 06:1., 01033, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pagu): [ 26.159.01
IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [ncTuTyT disuku HAH Vkpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 46, M. Kuis, Kuiscbka 06:1., 03028, 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 HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0M: KuiBchKuil HallioHaIbHUI yHiBEpcuTeT imeHi Tapaca

[leByeHKa

Kopg, 3a €IPIIOY: 02070944

MicuesnaxomerHﬂ: ByJI. Bononumupceka, 60, M. Kuis, Kuisceka 06:1., 01033, Vkpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.35.43

Tema gucepranii:

1. TocnimKeHHs B3aEMOii KUCHIO 3 oBepxHew KpeMHiio (001), BKpUTOIO iepenafncopoLiiHuMy MapaMu.

2. Study of the oxygen interaction with (001) silicon surface covered with preadsorbed monolayers.

Pedepar:

1. locaigpkeHo 1Mo4aTKoBi CTaflii OKMCIIEHHS, a came: aficopOLiilo Ta Jucoliiallilo MOJIEKYJISIPHOTO KUCHIO, YTBOPEHHS
3B'S13KiB KUCEHb-a,cOpOAT Ta KUCEHb-KPEMHIl 3 HACTYNHOIO AU(Y3i€el0 aTOMAPHOTO KUCHIO B 00'€M B CUCTEMAX
Sb/Si(001), B cnnasi repmaniii-kpemsiit, Cr/Si(001) ta Ti/Si(001) cTtpykTypax rnpu KiMHaTHiil Temneparypi.
3'sicoBaHO MexaHi3aMu GOopMyBaHHS OKCUZiB Ha noBepxHi Si(001) 3 MOHOIIAPOBUMU [TOKPUTTSIMU aJicOPOATOM Y
IIMPOKOMY JZiana3oHi eKcrnosuuiil B aTMocdepi MOJIEKYJIIPHOrO KUCHIO. EKCIIeprUMeHTaIbHO JOCIIKEHO
MEXaHi3MU CUJIIUIOYTBOPEHHS Ta KiHETUKU OKUCIeHHs B cucteMax Si(001)-Cr 1 MII, Si(001)-Ti 1 ML
BcraHoBsieHO MexaHi3amu GOpMyBaHHS CUJIINMAIB | yTBOPEHHS OKCHUAIB i cybokcuiiB. MeTonom ioHizanifHoi
CIIEKTPOCKOIIii BIIepIle oflep>KaHo 10Hi3awiiHi JiHii cTubito N4,5, Tutany M1 ta M2,3, xpomy M2,3. TIpu okucseHHi
MAaCHUBHUX IIIIBOK Sb MeTO[OM 10Hi3aliiHOI CLIEKTPOCKOIIiI BIIeplIe 3apeeCTPOBAHO XiMiUHMI 3CYB M0JI0KEeHHS 1J]
ctu6ito N4,5 Ha 2,5 eB B 6ik 6is1bIIMX eHepriil BTpart. 17151 BU3Ha4€HHs XiMIiUHOTO CTaHy aTOMiB XpOMY Ha IIOBEPXHi

KPEMHIIO MOKHA BUKOPUCTOBYBATH ioHi3aninny Jjiniio Cr M2,3. [1pu OKMCIeHH] IOBEPXHI KPDEMHIIO, SIKa BKPUTA



IUTIBKOIO TUTaHY, BilOyBaeTbCs 3MiHA B iOHi3aLiHUX JIiHiIX TUTaHYy M2,3. B eHepreTuuHOMY CIIEKTpi iOHi3aliiiHOI
JIiHil 3'SIBsIETHCS JONATKOBUM ITiK TP eHeprisax 43,5 eB. Lle Moxe 6yTu XxapakKTepHOIO 03HAKOIO YTBOPEHHS OKCULY

TUTaHY.

2. The interconnection of oxygen-adsorbat and oxygen-silicon with subsequent diffusion of atomic oxygen into
the volume in systems Sb/Si(001), alloy germanium-silicon, Cr/Si(001) and Ti/Si(001) structures are studied
experimentally. Also, the initial stages of oxidation (namely, adsorption and dissociation of molecular oxygen) are
considered at room temperature. Formation mechanisms of oxides on Si(001) surface with the adsorbed monolayer
covering adsorbates in a wide range of expositions in the atmosphere of molecular oxygen are studied at room
temperature. It is investigated experimentally mechanisms of creation of silicides and kinetics oxidations in
systems Si(001)-Cr 1 monolayer (ML), Si(001)-Ti IML. The mechanisms of creation of silicides and formation of
oxides and suboxides are established. The formation of chromium silicide on silicon surface is started at 400 °C.
The interfacial reaction in Cr/Si(001) occurs at 400 °C and higher temperatures. It was found that island’s
coverage on silicon surface is formed after its annealing. The investigation of stoichiometry shows that islands
have the disilicide’s structure. Using the experimental data, the sticking coefficient of molecular oxygen on the
Si(001) surface, covered with a titanium and chromium submonolayer, is calculated. Its value is by three orders of
magnitude greater than for the case of clean Si(001) surface. It is established that titanium and chromium
submonolayer films, adsorbed on the Si(001) surface, at room temperature accelerate the process of silicon
oxidation. It was found that titanium on Si(001) surface stimulates the oxidation of silicon surface not so effective
as in the case of chromium films. It is shown experimentally, that the passivation of silicon surfaces with one
monolayer of antimony causes saturation of surface dangling bonds and makes the surface to be inert to oxidation
by molecular oxygen at room temperatures and expositions from 102 L (1 L = 10-6 Torr . s-1) to 105 L in oxygen. A
submonolayer coverage of antimony on the Si(001) surface at exposures to molecular oxygen more than 106 L
results in formation of both the antimony and silicon oxides. The latter has a stoichiometric content close to that
of SiO2. It is shown that the germanium stimulates processes of oxidation of silicon surface. Mainly, this is due to
the surface strain which induces the oxidizing processes of silicon. For the first time, the ionization lines (IL) Sb
N4,5, IL Ti M1 and M2,3, IL Cr M2,3 have been registered using the method of ionization spectroscopy,. Chemical
states of the chromium atoms on a silicon surface can be detected using IL Cr M2,3. It is shown that in the case of
an increased exposition (more than 1L) the oxidized submonolayer Ti film in Ti/Si(001) system changes both the
form and position of IL Ti M2,3. The additional IL with the energy loss 43,5 eV was observed. This indicates
formation of the titanium oxide. The chemical shift of IL Sb N4,5, equal to 2,5 eV, towards larger energy was
observed, using the method of ionization spectroscopy.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. Kosasns Irop IMununosuy

2. Koval Igor P.

KBasmigikamis: k. ¢.-m. 1., 01.04.04
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. O6epemok Onekcanap CTenaHoBUY

2. Oberemok Oleksandr S.

KBasmigikamis: k. ¢.-m. 1., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ®enopyc Onexciit I'puropoBuy

2. Fedorus Oleksii G.
KBasigikanis: 1. ¢.-m. 1., 01.04.07

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI sAnenko Jleowis IleTposuy
rOJIOBH paau

BaacHe IlpizBume Im's I10-6aTbKOBI slnenxo Jleowis IleTposiy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi IOpuenko T.A.

OisSIIBHOCTI




