O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0419U003410
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 08-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MenbHUK BikTop BikTOpoBuy

2. Melnyk Viktor V.

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

JaTa 3axucrTy: 27-06-2019

CnenianbHICTB 32 OCBITOIO: (i3uKa HaHOCHCTEM

Micue po6oTH 3400yBaya: lucrutyr disuku HAH Vkpainn

Kopg, 3a €IPIIOY: 05417302

Micuesnaxo;pxeum:: npocrekT Hayku, 46, m. Kuis, KuiBcbka 06:1., 03028, YkpaiHa

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK 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
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Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

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

Micue3HaxoaKeHHS: npocnekT Hayku, 46, M. KuiB, KuiBceka 06:1., 03028, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 29.19.15

Tema gucepranii:
1. BniuB oj10Ba Ha OPMYBaHHS HAHOKPUCTAJIiB KPEMHIIO B IJIIBKOBUX CIJIaBax Sil-XSnx Ta MapyBaTUX CTPYKTypax
a-Si/Sn.

2. Tin influence on silicon nanocystalls formation in films of Sil-xSnx alloys and a-Si/Sn layered structures.

Pedepar:

1. TIponecu kpucrasnizauii aMoppHOro KpeMHilo iHIyKOBaHOi 0JIOBOM, a TaKO>XX CTUMYJIbOBAHOI JIa3€PHUM
BUIIPOMIHIOBAaHHSM B IIJIIBKOBUX CIIJIaBax Sil-xSnx Ta mapyBaTUX CTPYKTypax a-Si/Sn eKCIepUMEHTaIbHO
OOCJiIXEeHi METOJaMU PaMaHiBCbKOTO PO3CiI0OBaHHS, €JIEKTPOHHOI MiKPOCKOIIii PEHTI€HiBChKOTO (PIyOPECLEHTHOrO
aHaJIi3y Ta 0’Ke-CIEKTPOCKOIIii 3 MOIAapOBUM i0HHUM TpaBiieHHsM. [1oka3aHo, 10 AMCIIEPCHO PO3YMHEHI aTOMU Sn
MaJlo BIUIMBAIOTh HAa TEPMIUHY KpUCTaidaljiio amop@Horo Si. OfHaK HasgBHICTb CIIiJIBHOTO iHTepdency amoppHuit
KPEMHIH - MeTajliuHe 0JI0BO IIPU TEMIIEPATypax, BUIIMX TEMIIEPATYPH IIJIaBJIEHHS 0JI0Ba, CIPUYMHIOE NEPeXif,
KpeMHiI0 3 aMOop@HOTO y KpucTanivHui cTaH. lleil nepexin BinOyBaeTbCsl BHACIIOK LIUKIIIYHOTO YePryBaHHS
IpolieciB yTBOpeHHs! i po3nany po3unHy Si B Sn. [Tpu po3unHeHHi amop@dHOro Si B pifkoMy Sn yTBOPIOETHCS
eBTeKkTuKa Sn-Si. Po3nan BigbyBaeTbCs y BUIIISIAL OCAIPKEHHS 3 €BTEKTUKHU KpucTaiB Si. B obsnacti temneparyp 300-
400 o BHaCJiZOK LMX NIPOLECIB YTBOPIOIOTHCS KPUCTAM Si 3 po3mipoM 2-8 HM. IHTepderic amophHMN KpEMHIN -

MeTaJliyHe 0JI0BO MOXJIMBO OPTaHi3yBaTU y BUIJISIAL IIAPYBAaTHUX CTPYKTYpP a-Si/Sn abo X y BUIJIsIi MiKpOKpariesb



Sn y maTpuli amop@HOro Si MIISIXOM OLHOYACHOTO OCA/I)KEHHSI 3 Fa30BOi (pa3y LUX €JIEMEHTIB. 3alIPOIIOHOBAHO
disnyHMI MeXaHi3M i 1oro TeopeTUYHa MOJIeJIb, SIKi ONUCYIOTh OTPUMAaHi pe3yJIbTaTH i CBiAYaTh PO MOXKJIUBICTh
IIOBHOI TpaHcdopmallii KpeMHilo 3 aMOpdHOro y HaHOKPUCTAJIYHUI CTaH 3a afjiabaTUYHUX YMOB. Briepiiie BUsIBIEHO
3Ha4He [IPUCKOPEHHSI iHAYKOBAHOI 0JI0BOM KpHUCTaslizalii aMop¢pHOro KpeMHilo B CTPyKTypax a-Si/Sn/a-Si npu ix
Ppo3irpisi Jla3epHUM BUITPOMiHIOBAHHSIM NOTYXHiCTIO ToHaz, 104BT/cM2, OpiBHSIHO 3 Po3irpiBom 6e3 aii cBiTa.
[IponeMOHCTPOBaHO BUKOPUCTAHHS JIa3€PHOIO BUIIPOMIHIOBAaHHS OLHOYACHO [IJIsi KOHTPOJIIO YMOB iHIYKOBAHO]

0JIOBOM KpHcTasizalii aMmoppHOro KpeMHil0 Ta BUMipIOBaHHSI IAPaMETPiB HAHOKPUCTAJIIB, 110 (POPMYIOTHCSL.

2. Crystallization of amorphous silicon caused by tin induced and laser irradiation stimulated in films of Sil-xSnx
alloys and a-Si/Sn layered structures was investigated. The methods of Raman scattering, X-ray fluorescence
microanalysis and Auger spectroscopy at ion etching was used. Lack of influence dispersively dissolved Sn atoms
on thermal crystallization of amorphous Si has been shown. However, the presence of common interface
amorphous Si - metallic Sn at temperatures above the tin melting point causes the transition of silicon from an
amorphous to a crystalline state. This transition appears because of cyclic alternation of the formation and
decomposition processes for "Si in Sn" solution. Solution formation is a Si-Sn eutectic creation based on Si,
dissolved in Sn liquid. And solution decomposition is a Si crystals precipitation from eutectic. Because of these
processes, Si crystals with size 2-8 nm are forming at the temperature range 300-400 o. Interface amorphous Si -
metallic Sn may be realized as layered a-Si/Sn structures or as Sn microdroplets inside amorphous Si matrix by
simultaneous deposition of these elements from the gas phase. The crystallization mechanism and its theoretical
model has been suggested. It describes experimental results and confirms the ability of full Si transformation from
the amorphous to the nanocrystalline state under adiabatic conditions. It was first detected the essential
acceleration of metal induced crystallization of amorphous silicon for a-Si/Sn/a-Si film structures while heating it
by laser irradiation with power over 104 W /sm2, comparing to film heating without irradiation. The laser
irradiation using for simultaneously controlling condition for metal induced crystallization of amorphous silicon
and measuring the parameters of formed nanocrystals has been shown.
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Penensentu

VIII. 3aKkJII04Hi BiZOMOCTi
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