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1. doToeneKTpUYHI Ta ONTOEJIEKTPOHHI BJIACTUBOCTI (PYHKIIIOHAi30BaHUX KPEMHIEBUX F€TEPO - HAHOCTPYKTYP

2. Photoelectric and optoelectronic properties of functionalized silicon hetero-nanostructures

Pedepar:

1. IncepTariiio MprucBs9eHO: BCTAHOBIEHHIO (Qi3MYHNIX MEXaHi3MiB ONITOEJIEKTPOHHUX BIACTUBOCTEN
(dYHKIiOHAI30BaHUX KPEMHI€BUX €IIOKCUHUM HAaHOKOMIIO3UTOM Ha OCHOBI emifiiaH 5 Ta rigpodinbHux i
rigpodo6HNUX KpeMHi€BUX HAHOYACTUHOK; (DOTOEJIEKTPUYHMM BJIACTUBOCTSIM ILIiBOK SiGe, IOKPUTUX LapaMu
aMOp(HOro Ta MOJIIKPHUCTANIYHOrO KPEMHIIO; (POTOEIEKTPUYHUM BJIACTUBOCTSIM IIOBEPXOHD Si i3 KBAHTOBUMHU
Toukamu Ge; TeparepLoBiil POBiTHOCTI HAATOHKUX IJIIBOK AU Ha KPEMHI€BUX IIOBEPXHSIX, TIOKPUTHUX 3 -
mercaptopropyl (MPTMS); ¢poToeneKTpUYHUM BIaCTUBOCTSIM COHOXIMIYHO (PYHKLIOHAJII30BaHUX IeTepO-

HaHOCTPYKTYp Si / Ge; coHoximiuHil PyHkuioHanizanii CaSiO3-SiO2-Si; poToeNneKTpUIYHNUM BIaCTUBOCTIM



rerepocTpyKTyp Si / ZnO Ta Si / NiO. MeTot0 po60TH € BCTAaHOBJIEHHS MEXaHi3MiB (PyHKLiOHai3aLjii Ta
BUKJIMKAHUX HEIO 3MiH ONTOEJIEKTPUYHUX [TapAMETPIiB B KPEMHIEBUX r€TEPO - HAHOCTPYKTYPax Pi3HOTO TUITY,
BKJIOYAIOYY TOHKI 1 HAJTOHKI apy Ta BOYJOBaHi KBAHTOBI TOYKY. AKTYya/IbHICTb TEMU. 3 ypaxyBaHHSIM IOTPeO
CY4aCHOI eJIeKTPOHIKH, aJIbTePHATUBHOI €eHEePreTUKYU Ta PO3BUTKY (PYyHIaMEHTaJIbHOI Teopii IOBepXHEBUX SBULL B
HaIiBIPOBiIHUKOBUX CTPYKTypax OCTa€ MUTAHHS PO OifblI AeTalbHE AOCTIIXEHHS CKIaJHAX TeTepo - Ta HaHO -
CTPYKTYP, sIKi 6ysi1 6 3[aTHI 3MiHIOBaTU CBOI IapaMeTPH B 3aJI€XKHOCTI Bifl IOCTaBJIEHUX TEXHIYHUX 260
eKCIIepUMEeHTaJIbHUX BUMOT. Lli moTpe6u Moske 3aJJ0BiJIbBHUTU CTBOPEHHSI FE€TEPO - Ta HAHO - CTPYKTYP, SIK
MIepBUHHOI JIaHKY, Ta ix roganpia QyHKIioHami3alis.

2. The dissertation is devoted to: research of physical mechanisms of optoelectronic properties of functionalized
silicon epoxy nanocomposite based on epidiane 5 and hydrophilic and hydrophobic silicon nanoparticles;
photovoltaic properties of SiGe films covered with layers of amorphous and polycrystalline silicon; photoelectric
properties of Si surfaces with Ge quantum dots; terahertz conductivity of ultrathin Au films on 3 - mercaptopropyl
(MPTMS) -coated silicon surfaces; photovoltaic properties of sonochemically functionalized heteronanostructures
of Si / Ge; sonochemical functionalization of CaSiO3-SiO2-Si; photoelectric properties of heterostructures Si /
ZnO and Si / NiO. The purpose of the work is to establish the mechanisms of functionalization and the resulting
changes in optoelectric parameters in silicon hetero-nanostructures of various types, including thin and ultrathin
layers and embedded quantum dots. Actuality of theme. Taking into account the needs of modern electronics,
alternative energy and the development of the fundamental theory of surface phenomena in semiconductor
structures, the question arises of a more detailed study of complex hetero- and nano-structures, which would be
able to change their parameters depending on the technical or experimental requirements. These needs can be
satisfied by the creation of hetero- and nano-structures, as a primary link, and their further functionalization.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHH HaNpsSIM PO3BUTKY HayKH i TEXHIKHU: OyHgamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOTr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLjaNy 17151 3a0e311e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
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CrpareriyHuii NpiopUTEeTHUH HaNPSIM iIHHOBALLiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIA

BUPOOHHUIITBA MaTepiaJiB, ix 0OpobJieHHs i 3'elHaHHS, CTBOPEHHS iHyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
ITizcyMKHu AOCIiAKEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAyKOBOTO 3aBIaHHs
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