O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0513U000646
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 17-06-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. bonpmap Muxkosa Bosogumuposuy

2. Bondar Mykola Volodymyrovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIndp HayKoBOi crieniaIbHOCTI: 01.04.07

Ha3Ba HayKOBOi crieniaJibHOCTI: dizuka TBepsoro TiNa
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS
OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jata 3axucTy: 30-05-2013

CreniaJbHICTh 32 OCBITOO: 7.070201

Micue po6oTH 3400yBaya: lucrutyr disuku HAH Vkpainn
Kopg, 3a €IPIIOY: 05417302

Micue3HaxoayKeHH: 03680, MCII, m.Kuis, npocnekt Hayku, 46
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi Cleniaai30BaHOl BYEHOI paju). [126.159.01
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

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: IncTuTyT disuxku HAH Ykpainu

Kopg 3a €IPIIOY: 05417302

Micue3naxom KeHHs: 03680, MCII, m.Kuis, npocniekt Hayku, 46

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 29.31.21

Tema gucepranii:
1. EKCUTOHHI Npoliecu Ta NepKOJIsILiNHI Iepexoy y 1Bo(pa3HUX HeYy3roJ)KEeHNUX HalliBIPOBiAHUKOBUX II - VI

KBaHTOBUX CTPYKTYypax.

2. Exciton procesess and percolation transitions in two-phases mismatch semiconductor II-VI quantum structures.

Pedepar:

1. lucepTaniiitiiiHa po6oTa MpUCBsSUeHa AOCHIIKeHHIO Hi3UYHOI NPUPOAY €KCUTOHHUX MPOLIECiB Ta
NEPKOJISILIMHUX [IePEXOiB Y ABO(PA3HUX HEY3TOJKEHUX Ta HEYNOPSIKOBAHUX HU3bKOBUMIPDHUX CUCTEMAX:
[IOOJMHOKUX KBAaHTOBUX SIMAax, HaAArpaTkax, cpeprIHNX KBAaHTOBUX TO4YKax II-VI HaniBIPOBiNHYKIB, BUPOLIECHUX Y
Pi3HUX AieJIeKTPUYHUX MATpuULisix. [lokazaHuii 3B's130K €HEPrii e71eKTPOHIB, AipOK Ta €KCUTOHIB 3 TapaMeTpamMu
IIPOLIECY €MiTaKCIMHOro pOCTy UX CTPYKTYP. JJOBEJEHO, 110 €HEepris eKCUTOHIB 3yMOBJIEHA IIPOCTOPOBUM Ta
IieJIEKTPUYHUM KOH(PANHMEHTOM €JIEKTPOHIB Ta JipOK, a TAKOX MiXK(a30BUM HEY3rompKeHHsIM. OCTaHHE €
HACJIJIKOM HEY3rOJIKEHHS M)XK MaTepiaJlbHUMU NTapamMeTpaMy MaTpULi Ta HAMIBIPOBINHUKA, i BUCTyNA€ Y BUIJIAT]
I'PaTKOBOTO, TEMIIEPATYPHOTO ab0 MieIeKTPUYHOrO. Lle Ipru3BOAUTD 40 BUHUKHEHHS iHTep(EeNCHOro HEMOPSIKY Y
KBAaHTOBUX 00'€KTax i yTBOPEHHS JIOKAJIi30BaHUX CTaHiB €KCUTOHIB, 110 iCTOTHO BIJIMBA€ HA €EHEPT€TUYHUI CIIEKTP
3pasKiB. Y AieJIeKTPUYHUX MATPULISIX 3 KBAHTOBMMHU TOUKamu ZnSe Ta CdS 1oBeneHO yTBOPEHHS NEPKOJISILITHOTO

Iepexojly eKCUTOHIB, 10 Bio6pa3nsioch y 3MiHi KOJIbOPY 3pasKiB Ta pajiuKajbHiil nepedy 0Bl ONTUYHUX CIIEKTPIB.



[TokasaHa poJib MiKPOCKOMIYHUX (PJIYKTYyaLlill T'YCTMHU KBAaHTOBUX TOYOK Ha IOPO3i NepKossiLii. Po3paxoBana
cepenHs Bigasab MixK HAOJIMXIMMU (CyCiIHIMY) KBAHTOBUMU TOYKaMU Ha IIOPO3i IIPU YMOBI, 1110 BOHU 3aiMalOTh
Jlille He3HayHy YacTUHY 00'eMy MaTpuLi. Biepiue BUsBI€HO BUIIPOMIHIOBAHHS i3 EPKOJISLIMHOrO KjaacTepa siK
(pakTanbHOrO 06'eKTa. AHAJI3 CTPYKTYPU CMYTU (POTOJIOMiHECLIEHIIii JaB MOKJIMBICTb 3DOOMTH BUCHOBOK, 110 BOHA
c(opMOBaHa BUITPOMiHIOBAHHSIM i3 CTPYKTYPHUX €JIEMEHTIB IIEPKOJILIMHOTO KJIACTEPA, a CaMe: OCTOBa (XpeoTa),
MEPTBUX KiHIIiB Ta BHYTPILIHIX TOPO>KHUH. 3alIpOIIOHOBAHA SIKiCHa MOZEJIb 1J151 TOSICHEHHS 3aJIEXKHOCTI eHeprii
€KCUTOHIB Yy CTPYKTYPHHUX €JIeMEHTaX NEePKOJISILIAHOr0 KjacTepa BiJl IiIbHOCTI (KOHLEHTpallii) KBAaHTOBUX TOUOK Y
mMarpuli. Po3yMiHHS IpUpOAU TaKUX NPOLECIB O3BOJISIE MOZEIOBATY IPOLECH Y PEAJIbHUX ME30CKOMIYHUX Ta
MiKPOCKOIIIYHMX CUCTEMAaX, TAKUX SIK TOBCTOILIIBKOBi pE3UCTOPH, CEHCOPHI CUCTEMHU, CyMillli IPOBiIHUX Ta
HEIPOBiJHUX YaCTUHOK Pi3HUX reOMEeTPUYHUX GOPM, IOPUCTI MaTepiann. 3allpOIIOHOBAHUI MEXaHi3M
NEePKOJIALINHOTO Nepexoy eKCUTOHIB y 3pa3Kax 3 pi3HUM 06'eMOM AUCKPETHUX BKJIIOUEHb Ta Pi3HOIO TOIOJIOTiEI0
IIPOCTOPY 6a3yeThCsl HA KBAHTOBIl IEPKOJIALil eKCUTOHIB. Lle m03BosIse 3aIOBIIBHO ONMCATH YTBOPEHHS PiBHS
IIPOTiKaHHS OCTAHHIX [IPY AOCITHEHH]I KBAHTOBUMU TOUYKaMU CYMapHOTo KpUTHYHOro 06'emy, meHmoro 0.1 06'emy
MaTpulLi.

2. The thesis is devoted to investigation of excitonic processes and percolation transitions in two-phase mismatch
and disordered low-dimensional structures with such quantum objects: quantum wells, superlattices, borosilicate
matrices with ZnSe or CdS quantum dots or quantum discs on a basis of chalcogenides (ZnS, ZnSe, ZnO, CdS and
ZnTe). It is shown how energies of electrons, holes and excitons are connected with parameters of the epitaxially
growth processes. This proves that the excitonic energy in those systems is determined by the spatial and
dielectric confinement of electrons and holes, and also by interphase mismatch. The latter is due to disagreement
between the material parameters of matrix and semiconductor. Interphase mismatch appears as the lattice,
thermal or dielectric ones. The latter mismatches give rise to interface disorder in quantum objects and excitonic
localized states of samples. The transition manifests itself as radical changes in optical spectra of both ZnSe and
CdS quantum dot systems and by fluctuations of the emission band intensities near the percolation threshold.
These effects are due to microscopic fluctuations of the density of quantum dots. The average spacing between
quantum dots is calculated taking into account their finite dimensions and the volume fraction occupied by the
quantum dots at the percolation threshold. Excitonic emission from a percolation cluster of bound quantum dots
as a fractal object is observed for the first time. Analysis of the structure of the photoluminescence spectra shows
that the spectra are determined by the contribution of exciton states that belong to different structural elements
of the percolation cluster, specifically, to the skeleton (backbone), dangling (dead) ends, and internal hollow
spaces. A qualitative model is proposed to interpret the dependence of the exciton energy in these structural
elements on the concentration of quantum dots in the material. Understanding of nature of these transitions
makes it possible to simulate processes in real mesoscopic and microscopic systems: thick-films, sensor-based
systems, mixture of conductive and nonconductive grains, porous materials. The proposed mechanism of the
excitonic percolation transition in samples with various volume fraction and topologie is based on assumpion of
excitonic quantum percolation. This allows to characterize the formation of the percolation level with the quantum
dots volume fraction, less than 0.1 of the matrix volume.
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