O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHH HOMeP: 0405U001576
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 22-04-2005

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Py6esxancbka Mapis FOpiiBHa

2. Rubezhanska Mariya Yuriyivna

KBasmigikamis:

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

IIIn¢dp HayKoBOi cneniaabHOCTI: 01.04.18

Ha3Ba HayKoOBOi CIeNiaJIbHOCTI: Pizuka i ximis nosepxHi

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axucTy: 14-04-2005

CreniaJbHICTh 32 OCBiTOXO: 8.070101

Micue po6oTH 3400yBayva: Incrutyt ximii noepxHi im. O.0. Uyiika HAH Ykpaiuu

Kog, 3a €IPIIOY: 03291669

Micue3Haxoa>KeHHs: 03164, Kuis, Bys. ['enepana Haymoga, 17

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Cleliajai30BaHOI BYEHOI pazu): [l 26.210.01
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: [HcTHTYT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
Kopg 3a €IPIIOY: 03291669

Micue3HaxoaKeHHS: Bys.I'eHepasna HaymoBa, 17, M. KuiB, KuiBceka 06:1., 03164, 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: [HcTUTyT XiMii moBepxHi im. O.0. Uyiika HAH Ykpainu
Kog, 3a €IPIIOY: 03291669

Micue3Haxoa KeHHs: 03164, Kuis, Bys. [enepana Haymosa, 17

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.31

Tema gucepranii:
1. BnuB npy>xHUx gedopmaliil y enitakcinHomy retreponepexopi Si-Ge 3 KBaHTOBUMHU TOUKaMu Ge Ha e(eKT

PO3MipDHOTO KBAaHTYBaHHS

2. Influence of elastic deformation in Si-Ge epitaxial heterojunction with Ge quantum dots on quantum size effect

Pedepar:

1. O6'eKT: edexTU po3MipHOro KBAaHTYBaHHS B CUCTEMAxX i3 KBAHTOBUMMU TouKamu Ge Ha Si. MeTa: JocimKeHHs
SIBUIL, HA IIOBEPXHI €IiTaKCIHUX F€TEPOCUCTEM 3 CYTTEBOIO Pi3HULIEIO IIOCTIMHUX I'PATKU Ta BU3HAYEHHI BILJIUBY
Halpy>KeHb, 0 BUHMKAIOTh B OCTPIBLIEBIN IJIiBLLi, HA XapaKTep POCTY Ta PO3MipHI [TapaMeTpy KBaHTOBUX TOYOK Ge
Ha nigknanuHax Si(100) Ta Si(111). MeTonu: MOJIEKY/ISIPHO-TIPOMEHEBA eIliTakcisl, IudpaKLis MBUIKUX €J1IeKTPOHIB,
Osxe-CIeKTPOMETPisl, U paKiiisi NOBibHUX €J1IEKTPOHIB, aTOMHA CHUJIOBA MiKPOCKOIIisl, 10JIbOBA €JIEKTPOHHA eMicis,
(oTomnosboBa eNEKTPOHHA eMicis. Briepiie 3anponoHoBaHo MeToT, GOpMYBaHHS T€TEPOEIITaKCIHHUX CTPYKTYP 3
cucremamu npomixkHux mapis Si(1-x)Ge(x), SIKnii J03BOJIMB Oflep>KaTH MacHBY KBAaHTOBUX TOYOK Ge Ha MifkiIaanHax
Si(100) i Si(111) 3 pisHMMHU pO3MipaMu Ta LIiJIBHICTIO PO3NOiy 110 IOBEPXHi. Briepiue BUsSIBI€HO aHOMaJIbLHUM
XapakTep 3MiHM NOCTIMHUX I'paToK Ge i Si'y MIomyHI pocTy npu GOpMYyBaHHI CUCTEM NIPOMIKHUX 1IAPiB, 1[0
Bignosinae TucKy 8 ['Tla Ta 3MeHIIeHHIO NOBXUHU XiMiUHOTO 3B'3Ky y reTeporepexopi Si-Ge Biz 0,235 HM(1J1s1
qucroro Si) 7o 0,226 HM. 3po6sIeHO NPUITYLIEHHS 100 MOXKJIMBOCTI pO3MUTOro Yu Aedopmaniitnoro pazoBoro



nepexony. Briepire 3a OIOMOr0O0 METOYy €JIEKTPOHHOI [10JIbOBOI €MiCil 3 MaCHBiB KBAaHTOBUX TOYOK Ge Ha
nipxnapunax Si(100) i Si(111) BusiBneHo edekT po3MipHOTo KBaHTYBaHHS. UucesibHe MOJeJIIOBaHHSI HAalIPY>KEHb Y
CHCTeMi HaHOOCTpiBelb-IIOBEPXHS [10Ka3aJlo, 1110 BeJIMYMHA BiIHOCHOI IPY>XKHOI fledopmaliii B OCTPiBLIEBii MBI
Maiike He 3aJIeKUTb Bifi BUCOTU HAaHOKJIACTEPIB i 3MIiHIOETHCSI TPONOPLIITHO 06EPHEHOMY KOPHIO Bifl JIaTepaTbHUX
PO3MipiB HAHOOCTPIBLIiB.

2. The subject of study: quantum size effect in Ge quantum dot systems on Si. The goal of the study:investigation of
processes on the surface of epitaxial heterosystems with essential lattice misfit and influence of elastic strain
arising in the nanoisland film on the growth mode and size parameters of Ge quantum dots forming on Si(100) and
Si(111) substrates. Methods of investigation: molecular-beam epitaxy, reflection high energy electron diffraction,
Auger-spectroscopy, low energy electron diffraction, atomic force microscopy, field electron emission, photofield
electron emission. The procedure of heteroepitaxial formation using intermediate Si(1-x)Ge(x) layers of thickness
below critical with gradual increase of Ge mole fraction made it possible to obtain Ge quantum dot structures on
Si(100) and Si(111) substrates with different form and size of Ge nanoclusters, as well as their size distribution. The
irregular behaviour of Ge and Si lattice parameters in plane during formation of intermediate layerswas fixed
corresponding to hydrostatic pressure 8 GPa and bond length decrease in Si-Ge heterojunction from 0.235 nm (for
pure Si in the first intermediate layer) to 0.226 nm. A possibility of deformation phase change was regarded. On
investigation of electron field emission from Ge nanoclusters on Si(100) and Si(111) substrates, the quantum size
effect was revealed in such structures for the first time. Simulation of the nanoisland-surface elastic deformation
showed that elastic deformation e in the island film does not depend on the nanocluster height and increases
proportionally to reverse square root of nanoisland lateral size.
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