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

Pedepar:

1. Incepraliio NpUCBSYEHO: BCTAHOBJIEHHIO (Pi3MYHMX MEXaHi3MiB ONITOEJIEKTPOHHUX BJIACTUBOCTEN
(PyHKIiOHai30BaHUX KPEMHi€BUX €MIOKCUIHUM HAaHOKOMIIO3UTOM Ha OCHOBI emnifiiad 5 Ta rigpodispHux i
rinpodo6HUX KPeMHIEBUX HAHOYACTUHOK; (DOTOETEKTPUYHUM BIACTUBOCTSIM ILTiBOK SiGe, MOKPUTUX MapaMu
amMop@dHOro Ta MOJIKPUCTATIYHOTO KPEMHIIO; (POTOENEKTPUYHNUM BIACTUBOCTSIM MTIOBEPXOHB Si i3 KBAHTOBUMU
ToykaMu Ge; TeparepLoBiil IPOBIGHOCTI HAATOHKHUX IIIBOK AU Ha KDEMHIE€BUX ITOBEPXHSX, IOKPUTUX 3 -
mercaptopropyl (MPTMS); poToenekTpuiHNM BIaCTUBOCTSIM COHOXIMIYHO (PYHKLIIOHATII30BaHUX IeTepo-
HaHOCTPYKTYp Si / Ge; coHoximiuHil ¢pynkuionanizanii CaSiO3-SiO2-Si; GpoToeeKTPUIHUM BIACTUBOCTIM
rerepocTpykTyp Si / ZnO Ta Si / NiO. MeToto po60TH € BCTAaHOBJIEHHS MEXaHi3MiB (pyHKLioHai3aljii Ta
BUKJIMKaHUX HEIO 3MiH OINITOEJIEKTPUYHUX [TapAMETPIB B KPEMHIEBUX IeTEPO - HAHOCTPYKTYPaX Pi3HOTO TUILY,

BKJIIOYAIOYM TOHKI 1 HAJTOHKI Mmapy Ta BOYZOBaHI KBAHTOBI TOYKU. AKTYyaJIbHICTb TEMU. 3 ypaxyBaHHSIM [IOTPed



Cy4acCHOI €JIEKTPOHIKHY, aJIbTEPHATUBHOI €HEPreTHUKU Ta PO3BUTKY (PYHAAMEHTAJIbHOI TeOPii MOBEPXHEBUX SIBULLL B
HAaMiBIPOBiIHUKOBUX CTPYKTypax MOCTa€ MUTAHHS PO OifblI AeTalbHE AOCTiIKEHHS CKIaJHAX TeTepo - Ta HaHO -
CTPYKTYP, sKi Oysiu 6 34aTHI 3MiHIOBaTU CBOi IapaMeTPH B 3aJIEXKHOCTI Bifl IOCTaBJIE€HUX TEXHIYHUX 260
€KCIIepUMEHTaIbHUX BUMOT. Lli moTpe6u Moske 3aJJ0BiJIbBHUTY CTBOPEHHSI FE€TEPO - Ta HAHO - CTPYKTYP, SIK
MIepBUHHOI JIaHKY, Ta ix noganpia GyHKIioHai3alis.

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>kaBHHH peecTpauiiiHuii Homep [IiP:

HpiopHTeTHI/Iﬁ HaIIpsiM PO3BHUTKY HayKH 1 TEXHIKH: dynpameHTaNbHI HAYKOBI OCIIPKEHHSI 3 HAaNOibII
BRXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOTr0, CyCHiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLjaNy 1151 3a0€e3M1e4eHHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTaJIOr0 PO3BUTKY

CYCIIiILCTBA i Jep>kaBu

CrpaTeriyHuii NpioOpUTETHUH HAaNIPSIM iIHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIA

BUPOOHULITBA MaTepiasiB, ix 0Opob6JieHHs i 3'elHaHHS, CTBOPEHHS iHyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
IlizcyMKH JOCIiI>KeHHSI: HoBe BUpillEHHS aKTyalIbHOTO HAYKOBOTO 3aBIaHHSI
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