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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi Cleliajai30BaHOI BYEHOI pazu). K 26.199.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

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

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: THCTUTYT (i3vKK HAMiBMPOBiTHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3HaxoaKeHHS: nip. Hayku 41, 03028, M. KuiB-28
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InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PYOPHK: 29.33.35

Tema gucepranii:
1. KombinaniiiHe po3ciloBaHHS CBiTJIa B CTPYKTypax 3 TOHKMMHU SiGe mapamy Ta caMmOiHIyKoBaHUMU SiGe

HaHOOCTPIBLSIMU

2. Raman scattering in the structures with thin SiGe layers and self-induced SiGe nanoislands

Pedepar:

1. B pucepTauii BUKJIa€HO Pe3yJIbTaTy KOMIIJIEKCHOTO JOCJIIKEHHS ONTUYHUX T CTPYKTYPHHUX BJIACTUBOCTEN
CTPYKTYP 3 TOHKMMY KPEMHIN-T€PMaHi€BMMMU LIapaMU Ta CaMOIHAYKOBAaHMMU HAaHOOCTPIBUAMU. 3a JOITIOMOI0I0
criektpockonii KPC BCTaHOBJIEHO pO3NOAiT MEXaHIYHUX HANIPYKeHb B mapax GeSi, OTpUMaHUX Pi3HUMU METOLAMU.
JocifKeHo BIUIUB OAATKOBUX OOPOOOK Ta JIETyBaHHS ByIJlelieM Ha pejlakcallilo HanpyxeHs B Si/SiGe-
reTepOCTPYKTypax. BCTaHOBJIEHO 3a7I€XKHICTh 00'eMy, (POPMU Ta IIOBEPXHEBOI LIIJILHOCTI CaMOiHIyKOBaHUX SiGe
HaHOOCTPIBIIiB BiJl TOBIIVHMU €MiTaKCiiHOrO repMaHi€BOro apy Ta TEMIIEPATYpy KPEMHI€BOI MigKIaIKK Mif 4ac
enitakcii. [TinTBepI)KeHO 3B'130K 6iMOJIaJIbHOTO PO3IOJiTy OCTPIBLB 32 po3MipamMu 3 IBOMA iX MOKJIMBUMU
piBHOBaXXHUMU popMamu. [TokasaHo, 110 3a paxyHOK OUQy3ii aToMiB Si 3 KpeMHi€BOi IiAKIAAKY Mif, Yac POCTY
ocTpiBLi HabyBalOTh 3mMimanoro GeSi ckiany i el Npouec 3Ha4HO MOCUJTIIOETHCS 31 301/IbIIEHHSIM TEMIIEPATypU

pocty. TeopeTuyHuil aHasi3 pocTy HanpyxkeHux SiGe HAaHOOCTPIBLiB HAa KPEMHIi I10Ka3aB., 1110 Py $ikCOBaHUX



TeMIIepaTypi, KOHLIEHTpaLii SiB OCTPIBLX i 4aci poCcTy Mae iCHyBaTH TpaHUYHE BiJHOIIEHHS BUCOTU [10
JlaTepasIbHUX PO3MipiB, 110 BU3Ha4Yae GOpMy OCTPiBLiB. 36i/1blI€HHS BMICTY KPEMHII0 B HAHOOCTPIBLSIX ITiCIs
3apolleHHs ix Si He NpU3BOAUTD 1O OiybILO] iX pesakcallii, Yepes BiiCYTHICTb BijibHOI MOBepXHi. BupoiyBaHHs
repMmaHieBux OCTPiBLiB Ha 6ydpepHOoMY 1mapi SiGe npu3BoguTh 10 GOPMYBaHHS OCTPIBLiB BUK/IIOUHO MipaMiajIbHO]
($opMU 3 MaKCUMaJIbHO MOXJIMBOIO LIiJIbHICTIO. BCTaHOBJIEHO, IO Cepisi HU3bKOYACTOTHUX CMYT B criekTpi KPC

HaArparTok 3 HaHOOCTpiBHHMI/I 3YMOBJIEHA CaMe HaHOOCTpiB]_LHMI/I, d HE 3MOYyBaJIbHUMU IapaMUn Mi>XK HUMU.

2. Optical and structural properties of the structures with thin SiGe layers and self-induced nanoislands are
systematically investigated. Using Raman spectroscopy, the strain distribution in SiGe layers grown by different
techniques is studied. The influence of carbon doping and additional treatments on strain relaxation in Si/SiGe
heterostructures is analyzed. Using atomic force microscopy, we analyze the dependence of the volume, shape and
area density of self-induced SiGe nanoislands on growth temperature and thickness of deposited germanium. The
bimodal island size distribution with two equilibrium island shapes is confirmed. It is shown that during the growth
Si atoms diffuse into Ge islands; as the result the islands consist of SiGe solid solution. The rate of Si atoms
diffusion increases with the temperature of growth. The theoretical analysis of the growth of strained SiGe islands
predicts the existence of a limiting height-to-perimeter ratio that determines the shape of the island. The
coveringof the array of islands with silicon layer causes the increase of the Si content in the islands but the strain
does not decrease. The is that the islands do not have free surface. The growth of Ge islands on SiGe buffer layer
results in the formation of highly dense array of monomodal pyramidal islands. The series of low-frequency peaks
in the Raman spectra from superlattices with SiGe nanoislands is found to be caused by the islands but not by the
wetting layers between the islands.
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