O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0409U001125
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 19-03-2009

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cnno6onsan MukoJsia BacuiboBuy

2. Slobodian Mykola Vasyliovych

KBasmigikamis:

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

IIndp HayKoBOi crieniaIbHOCTI: 01.04.07

HasBa HayKoOBOIi crieniaJIbHOCTI: isuka TBepzioro Tina

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 20-02-2009

CreniaJbHICTh 32 OCBITOIO: 7.070102

Micue po6oTH 3400yBayva: Inctutyt disuku HaniBIpoBigHMKiB iMeHi B.€.JlamkapboBa HAH Vkpainu

Kopg 3a €IPIIOY: 05416952

Micue3Haxoa KeHHS: np. Hayku 41, 03028, m. Kuis-28

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 26.199.01

IloBHe HalMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [HCTUTYT (isnKyu HaNiBIPOBiAHMKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micqesﬂaxon)KeHHﬂ: np. Hayku, 41, m. Kuis, KuiBceka 06:1., 03028, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: [HCTUTYT (isnKyu HaNiBIPOBiAHUKIB iMeHi B.€.JlamkapboBa
HAH Ykpainu

Kopg, 3a €IPIIOY: 05416952

Micue3Haxoa>KeHHs: np. Hayku 41, 03028, m. Kuis-28

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.19.31

Tema guceprauii:
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2. Influence of three-dimensional ordering and deformations on X-ray diffraction in real multilayered structures

Pedepar:

1. Inceprais npucBsYeHa JOCTiIPKEHHIO CTPYKTYPY Ta OCHOBHUX (Pi3MYHUX BJIACTUBOCTEN 6araTomapoBUX
ctpyktyp (BIIC) InGaAs/GaAs 3 kBanToBUMU Toukamu (KT), B 3aJ1€5KHOCTI Bifj yMOB POCTY Ta 30BHIllIHiX BIIJIMBIB
METOJJaMU BUCOKOPO3[ibHOI X-1TpomMeHeBoi AudpakroMmeTpii. B pobOTi NpoBeneHo aganTaliio MeTony
KapTorpadyBaHHs1 06€pHEHOTO IIPOCTOPY Ha-BKOJIO BY3Jl1iB 00€pHEHOI TpaTKU [1J1s BUPilleHHs 06epHEeHOI 3a1a4i
BU3HA4YEHHS CKJIay i mpy>KHOI gedopmaliii B cucTemax 3 BIOPSIKOBAaHMM MaCMBOM KBaHTOBMX TOUYOK. Briepuie 6ys10
BCTAHOBJIEHO i IOSICHEHO MPUPOAY 3MiHU Nepiofy 6araromapoBoi CTPYKTypH Mics IBUIKOTO TEPMIUYHOTO Bifany
(LITB), sska 06yMOBJIEHA BIIJIMBOM MAaKPOKPMBU3HU Ha 3CYBU MOJIOKEHbD IIiKiB CaTEITHOI CTPYKTYPHU KOT€PEHTHOI
Hazarpatku (HI'). BcraHoBeHa pupoja 4yT/IMBOCTI KpuBUX AudpakuiitHoro Binoutts (KIIB) 1o MaKpo3ruHy

OaraTouapoBoi CUCTEMH, SIKa TI0JISIra€e B 3MillleHH] caTeJIiTiB i3 CBOIX 0JI0KEHb B 3aJIEXKHOCTI Bif KyTa bperra.



BcTaHOBIIEHO i JaHO MOSICHEHHS €(EKTy PO3LIEIIIEHHS] KOTEPEHTHUX CATeJITIiB i HAXK-J1y JlaTepajIbHUX CaTeJIiTiB Ha
mudpaxuirinux kaptuHax Big BIIC 3 KT, sike rossirae B mpsiMoMy i moxuyioMy HacilinyBaHHi KT Ta KBaHTOBUX HUTOK
(KH) pu pocTi cTpyKTyp. Briepiie 3anrpornioHOBa-Ha METOAMKA PEKOHCTPYKLii IPOCTOPOBOi IpaTKX KBAHTOBUX
TOYOK 3 EKCIIEPMMEHTAJIBHUX KapT PO3MOAily iHTEHCUBHOCTI B 00EpPHEHOMY ITPOCTOPIi. 3a A0MOMOromw X-
IIPOMEHEBUX NU(PAKUIAHNX JOCTiIXEeHb BUSBJIEHI 0COOJIMBOCTI CAaMOHAIPABJIEHOTO BIIOPSIKYBAHHS CTPYKTYP i3
KH nipu 3aCcTOCYyBaHHI B TEXHOJIOTIYHOMY IPOLIECi POCTY MIOTOKIB MUII'SIKY Pi3HOTO MOJIEKYJISIPHOTO CKIIaAy.
BizMiHHOCTI B Qi3M4YHMX M€XaHi3Max BOyJOBYBaHHS a[JaTOMiB i3 IOTOKiB As2 Ta As4 BU3HAYalOTh CyTTEBI
BiIMiHHOCTI B poliecax NOBepXHeBOi nndy3ii Ta popMyBaHHI 0JIiB IPY>KHUX JedopMallill B eMiTaKCIHHUX
CTPYKTypax. JJOCIiI>KeHO BIJIMB LIBUAKOTO TEPMIYHOTO BifIaly Ha CTPYKTYpPHY repedynoBy mMacusis KT B
OaraTtomapoBux cTpykrypax InGaAs/GaAs. B pe3ysibTaTi IpoBeJeHUX NOCiIKeHb Oyla BCTAHOBJIEHA 00J1aCTh
TeMIIepaTyPHOI CTabiIbHOCTI CTPYKTYpHUX xapakTepucTuk BIIC i nobymoBaHa MOJesb TEMIIEPATYPHUX
Tpancdopmalliil B CTpyKTypax. JJaHo nosicHeHHs npupoi 2D-3D cTpyKTypHUX [1epexoiB.

2. The thesis is devoted to the research of the structure and basic physical properties of InGaAs/GaAs multilayers
with quantum dots (QDs), depending on the growth conditions and external influences, by means of high-
resolution X-ray diffractometry. The method of reciprocal space mapping was adapted to solve the inverse
problem of determination of the composition and elastic deformations in the self-ordered QDs systems. For the
first time the nature of superlattice (SL) period change under rapid thermal treatment was observed and explained.
The effect was given by macrobent influence on the angular positions of SL coherent satellites. The nature of
reflection curves sensitivity to the macrobent of multilayer system was determined, which lies in the
displacements of coherent satellites from their Bragg positions. The effect of coherent satellites splitting and
lateral satellites inclination for the superlattices with quantum dots was observed and explained. It lies in the
vertical and inclined inheritanceof QDs and quantum wires (QWs) during their growth. For the first time the
technique of QDs spatial lattice reconstruction from experimental reciprocal space maps was proposed. X-ray
diffraction measurements revealed the peculiarities of self-directional ordering of QWs under the different As
molecular fluxes used in technological processes. The differ-ence of adatoms embedding mechanisms for As2 and
As4 fluxes determines the considerable difference in the processes of surface diffusion and the formation of the
elastic de-formation fields in epitaxial structures. The influence of rapid thermal annealing on the structural
reconstruction of QDs arrays in multilayer InGaAs/GaAs structures was investigated. The thermal stability interval
of multilayers structural characteristics was determined and the model of thermal transforma-tions inside the
structure was built. The nature of 2D-3D structural transitions was explained.
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