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1. B cy4acHOMY CBiTi €JIEKTPOHHI Ta ONTOEJIEKTPOHHI IIPUJIAIY BiflirpaloTh KJIIOYOBY POJb Y BCiX c(pepax KUATTS Bif,
OCBITH Ta MEIULVHY 10 OOOPOHHUX TEXHOJIOTIH. [ Bce 11e He 6ys10 6 MOKIMBUM 6€3 JOCKOHAIBHOIO PO3YMiHHS
IIPOLIECiB, sKi BiiOyBalOThCS [IPY POOOTI €JIeKTPOHHUX ITPUCTPOiB. ToMy, [J1s1 TOJAJIBIIOTO PO3BUTKY €JI€KTPOHIKM i
nporpecy B aHii o6sacTi NoTpibHO PyHIAMEHTaIbHO AOCiIKyBaTH IEPCIIEKTUBHI MaTepiaju, CTPYKTypU Ta
TexHosorii. OJHUM 3 HaNGIIbII TEPCIIEKTUBHUX HAIPSIMKIB € JOCIiIKeHHSI HAHOPO3MipHUX 06'€KTiB 0CO6JIMBO
KPUCTAaJIiB TAaKUX PO3MipiB. BUKOPMCTOBYI0UM BIaCTUBOCTI HAHOKPHUCTAJIiB MOKHA [TOKPAILyBaTU XapaKT€PUCTUKHU
CTPYKTYP, IO CKJIa/ly SIKUX BOHU BXOISTb. 1151 peasizallii H¥X MOXIMBOCTEN NOTPiIOHO AOCIIIKyBAaTU HAHOKPUCTAIIN
Ta iX BJIACTUBOCTI B Pi3HUX MaTPULSIX, B TOMY uucii SiO2. [Ipy po3po6sieHHi Ta CTBOPEHHI HOBUX €JIEKTPOHHUX
IIPUCTPOIB BKJIMBUM 3aBIAHHSIM € NOCIIIUTY Pi3nyHi Ipouecu Ta e(PeKTH, gKi B HUX IIPOTIiKaIOTh, 30KPEMA,

MeXaHi3MU TPaHCIIOPTY 3apsiy B TaKUX CTPYKTypax. 3 iHIIOro 60Ky iCHye BeJIMKUI iHTepec 10 pe30HaHCHO-



TYHEJIbHUX CTPYKTYP, SIKi BUKOPUCTOBYIOTbCS B HaJIBUCOKOYACTOTHIM TEXHILl B AKOCTi FT€HEPATOPIB €JIEKTPUYHUX
CHTHAJIIB (2K [I0 TepareploBoOro IiarazoHy) Ta B [IOJbOBUX eMICIHMX IpUIafax [Jjis CTBOPEHHS By3bKUX
€JIEKTPOHHUX IIPOMEHIB B CUCTEMAaX «HaHOOAYEeHHS». 3 PO3BUTKOM HAaHOTEXHOJIOTIH BiZl0yBa€ThCSl aKTUBHUI MTOLIYK
HOBUX NIIXOIB A1 peasisalii pe30HaHCHO-TYHEJIbHUX CTPYKTYP. 30KpeMa, JOCIiIKYIOTbCS CTPYKTYPU, B IKUX B
POJIi KBAHTOBUX SIM BUCTYIAIOTh HAIiBIPOBIAHUKOBI HAHOKPUCTAHN, a 6ap'epamu € amopdHi riiBku. HuHi Takox
MIPOBOJSITHCS AKTYBHI NOCTIIPKEHHS Pi3HUX TUIIiB [IOKPUTTIB COHSYHUX €JI€MEHTIB [1J151 TOKPAaLleHHS iX
e(EeKTUBHOCTI. AHTUBIIOUBAIOUi [IOKPUTTS BifirpaloTh NyKe BaXKJIUBY POJib, B IEPLIY YEPry, Y MiJBUILIEHH]
e(peKTUBHOCTI COHSIYHUX eJleMeHTiB. llle 0jHOI0 IIEepeBarolo € Te, 10 HaHECEHHS MOKPUTTIB Ha TIOBEPXHIO
COHSIYHOTO €JIEMEHTY MOXXe 3CYHYTU CIIEKTP CBiTJIa, [0 HUM NorauHaeTecs (up- and down-conversion). ITiBku 3
HAHOKPHUCTaJIaMU KPEMHIIO € NePCINEKTUBHUMM [J151 BAKOPUCTAHHS B SIKOCTi ITPOCBIT/II0I0YMX ITOKPUTTIB Ta AJI4
PO3IIMPEHHS] CMYTH NOTJIMHAHHS (OTOEIEKTPUYHUX [I€PETBOPIOBAYiB. MeTolo AucepTaLiiiHoi po6oTH €
BCTaHOBJICHHS (Pi3MYHMX MEXaHi3MiB €JIEKTPOHHOTO TPAHCIIOPTY Y€pe3 TOHKI HAHOKOMITO3UTHI ILTiBKU
Si02(Si)&FexOy(Fe) 3 HAaHOBKIIOUEHHSIMU KPEMHIIO Ta 3aj1i3a, BUBHaYEHHS 0COOJIMBOCTE! Ta MEXaHi3MiB
€JIEKTPOHHOI I10JIbOBOi €MICIi 3 DE30HAHCHO-TYHEJIbHUX CTPYKTYD 3 HAHOKPUCTAJIAMU Si, BCTAHOBJIEHHS
MO>KJIMBOCTi BUKOPUCTAHHS KOMIIO3UTHUX OKCUIHUX IJIIBOK 3 HAHOKPUCTAJIAMU KPEMHIIO 1J1s1 MOKPALeHHS
XapaKTepUCTUK (HOTOEJIEKTPUYHUX [IepeTBOPIOBayiB. [Ipy BUKOHAHHI ucepTaliiiHoi po6oTu Oyin ofepskaHi
HACTYIIHi HAyYKOBi pe3yJbTaTu: PO3p06ieHO TEXHOJIOTIUHUI TPOLleC OTPUMAaHHSI HAHOKOMIIO3UTHOI OKCUAHOI IIJTiBKU
3 BMiCTOM HaJJIMIIKOBOTO KPEMHIIO Ta 3a71i3a METOAOM iOHHO-I1JIa3MOBOTO PO3MUJIEHHS. BCTaHOBIEHO MeXaHi3MU
€JIEKTPOHHOTO TPaHCIOPTY Yepe3 HaHOKoMMo3uTHi mitiBku SiO2(Si)&FexOy(Fe) 3 HAHOBKIIOYEHHSIMUA KPEMHIIO Ta
3aJli3a B IMPOKOMY Jianla3oHi TeMIepaTyp Ta €JIeKTPUYHUX 0JIiB i BUBHaY€HO I1apaMeTpu N1acTOK (€HepreTuyHe
II0JIO>KE€HHS], KOHIIEHTPAllilo0), SKi IPUIMalOTh YYacTh y €JIeKTPOINPOBifHOCTI. OTPUMaHO Lapy IOPUCTOTO KPEMHIIO
METO/IOM TrajIbBaHiYHOTO AaHOAYBAHHS IIPY Pi3HUX IYCTUHAX CTPYMY Ta BCTAHOBJIEHO iX MOP(OJIOrilo IOBEPXHi.
BcTaHOBJIEHO OCOGIMBOCTI PO3IOALNY JIeryiouoi JOMILIKY B HAHOPOTAX IOPHUCTOr0 KPEMHIIO METOLOM BOJIbT-
(dapanHUX XxapaKTEePUCTHK. BCTaHOBIEHO OCOOJIMBOCTI €J1EKTPOHHOI 10J1bOBOI eMicii B BaKyyM 3 IIapiB IOPUCTOrO
KPEMHIIO Ta 3aIIPOIIOHOBAHO MOJeJIb 1151 iX MIOSICHEHHSI. BU3Ha4eHo ONTHUYHI XapaKTepUCTUKY HAaHOKOMITO3UTHUX
OKCHJIHUX IJIiBOK 3 HAHOKPUCTAJIaMH1 KPEMHIIO Ta IBOIAPOBUX CTPYKTYp SiOx(Si) / aimazonofiibHa Byryienesa
niBka (AIIB). BcranossieHo BIIIMB O-pafialii Ha XapakTepUCTHUKY [IBOIIApOBUX CTPYKTYp SiOx(Si) / anmasonofioHa
ByIJIeLl€Ba IUIBKA [J151 BU3HAYEHHS IX paialliiiHOI CTiMKOCTI.

2. In today's world, electronic and optoelectronic devices play a key role in all areas of life from education and
medicine to defense technology. And all this would not be possible without a thorough understanding of the
processes that occur during the operation of electronic devices. Therefore, for the further development of
electronics and progress in this field it is necessary to fundamentally study promising materials, structures and
technologies. One of the most promising areas is the study of nanoscale objects, especially crystals of this size.
Using the properties of nanocrystals, you can improve the characteristics of the structures of which they are part.
To realize these possibilities, it is necessary to study nanocrystals and their properties in various matrices,
including SiO2. When developing and creating new electronic devices, it is important to study the physical
processes and effects that occur in them, in particular, the mechanisms of charge transport in such structures. On
the other hand, there is great interest in resonant tunnel structures used in ultra-high frequency technology as
generators of electrical signals (up to the terahertz range) and in field emission devices to create narrow electron
beams in "nanoscience" systems. With the development of nanotechnology there is an active search for new
approaches to the implementation of resonant tunnel structures. In particular, structures in which semiconductor
nanocrystals act as quantum wells and amorphous films are barriers are studied. Currently, active research is also
being conducted on various types of solar cell coatings to improve their efficiency. Anti-reflective coatings play a
very important role, especially in improving the efficiency of solar cells. Another advantage is that the coating on
the surface of the solar cell can shift the spectrum of light absorbed by it (up- and down-conversion). Films with
silicon nanocrystals are promising for use as brightening coatings and for expanding the absorption band of
photovoltaic converters. The aim of the dissertation is to establish the physical mechanisms of electronic transport
through thin nanocomposite films SiO2(Si)&FexOy(Fe) with silicon and iron nanoinclusions, to determine the



features and mechanisms of electronic field emission from resonant tunnel structures with Si nanocrystals, to
establish the possibility of using composite oxide films. silicon nanocrystals to improve the performance of
photovoltaic converters. During the dissertation the following scientific results were obtained: The technological
process of obtaining nanocomposite oxide film with excess silicon and iron by ion-plasma spraying has been
developed. Mechanisms of electronic transport through nanocomposite films SiO2(Si)&FexOy(Fe) with
nanoinclusions of silicon and iron in a wide range of temperatures and electric fields are established and
parameters of traps (energy position, concentration) involved in electrical conductivity are determined. Porous
silicon layers were obtained by galvanic anodizing at different current densities and their surface morphology was
established. Features of distribution of alloying impurity in nanowires of porous silicon by a method of volt-farad
characteristics are established. The peculiarities of electron field emission in vacuum from porous silicon layers
are established and a model for their explanation is proposed. Optical characteristics of nanocomposite oxide films
with nanocrystals of silicon and two-layer structures SiOx(Si) / diamond-like carbon film (DLC) are determined.
The influence of o-radiation on the characteristics of two-layer structures SiOx(Si) / diamond-like carbon film to

determine their radiation resistance.
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