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Pedepar:

1. Incepraliist npucBsY€eHa BUBHAUYEHHIO 0COOJIMBOCTE €JIeKTPOHHOI CTPYKTYPH HaHOMAaTepialiB, 1110 MalOTh
(yHKUiOHAIbHI IPU3HAYEHHS B HAHOEJIEKTPOHIlli: HAHOPO3MiPHUX JIETOBAaHUX i HEJIETOBAHUX IIiBOK ZnO Ta
KPEMHII0, HAHOKJIaCTepiB KPEMHII0, BOYyJ0OBaHUX y MaTpulto SiO2, Ta porakcaHiB. OCHOBHUM METOJIOM
IOCTiIKeHHs] 00paHO TEOPETUYHI pO3pPaxyHKU Ha OCHOBI (popmaizamy QyHKIiOHaNY €/1eKTPOHHOI I'YCTUHU, METOLY
[ICEBIOIOTEHLiANY, KBAHTOBOI MOJIEKYJIIPHOI nrHaMiky Kap-IlapiHesso, mo BifHOCATbCA 40 KIaCcy METOMIB i3
Nepmuyx NpUHLMNIB. BU3Ha4YeHi HAMBipOrigHilli MEXaHi3MHU, IO NIPUBOIATD O CTabisi3alii NOJISIPHUX TOBEPXOHb
TOHKUX IJ1iBOK ZnO TOBIMMHOW 4-7 A, a came cTabinizalis 3a paxyHOK HEOAHOPIZHOTO CTUCKAHHS IapiB a6o 3a
PaxyHOK aficopoLiii BOJHI0. YCTaHOBJIEHO, 1110 JIETYBaHHsI TOHKOI IJIiBKY ZnO TOBIIMHOIO 7 A aTOMaMu Mifi Ta cpibiia
B KOHLeHTpalii 4 % a6o 12,5 % npuBoAnUTh 10 GOPMYBaHHS HOBUX €HEPreTUYHUX PiBHIB B 06J1aCTi 3aliHSATHX CTaHIB
(BasieHTHI1 30Hi Ta 3260POHEHiN 30Hi), TOZ] SIK JIeryBaHHS ByIJIelleM B KOHLeHTpaLii 4 % He BUKJIMKaE MOSIBU

IIOJATKOBUX CTaHiB. [I[poieMOHCTPOBAHO, IO CUCTEMAa HAaHOIIIBOK ZnO, pO3TallOBaHMX Ha BifcTaHi ~5 A ofiHa Bif,



OJIHOi, BUCTYTIA€ SIK €JIEKTPUYHE PeJle, 0 3aMUKAETHCS €JIEKTPOHHOIO IEPEMUYKOIO Y BAKYYMHOMY ITPOMIXKKY MixK
n1iBKaMu IIpM afcopoO1ii OISIpHUX MoJieKyJ razy. CIIporH030BaHO OTPUMAaHHS NepiofUYHO TOBTOPIOBAHUX
obsacTeil 3i 361/1blIEHMM 3HaYEHHSIM €JIEKTPOHHOI I'yCTUHMU (IPOTiB) B KpEMHI€BIil IIJIiBLi TOBIIMHOIO ~5 A IpU
nepioguyHOMY HaHECEHHi Ha MOBEPXHIO IIiBKY IJIOCKUX OPTaHiYHUX MOJIEKYJ 3 HEOAHOPIAHUM PO3NOJiIoM
€JIEKTPOHHOI Ir'ycTUHU. TeopeTH4HO BU3HAYEHO, 10 BOyJoBaHUH B SiO2 HAaHOKPUCTAJ KPEMHIIO CIIPUYMHSE MOSIBY
HU3bKO3aCeJIeHUX CTaHiB y BaJIeHTHIil Ta 3a00pOHEHI 30HaX 32 paXyHOK BUHUKHEHHSI [I03UTUBHUX iOHIB Si B
marpuui SiO2. BusHaueHul NOTeHLiaIbHUN pesibed NepPexony ABONO3ULIIMHOrO POTaKCaHy MK CTabiIbHUMU
MI0JIOKEHHSIMMU.

2. The thesis is devoted to determination of electronic structure of nanomaterials which have functional
applications in a nanoelectronics: the nanodimensional doped and not doped films of ZnO and silicon, the
nanoclusters of the silicon which have been built in a matrix of SiO2, and rotaxanes. Theoretical calculations based
on the formalism of electronic density functional, a method of pseudopotential, quantum molecular dynamics of
Kar-Parinello which belong to the class of ab-initio methods are chosen as the main method of research. The most
probable stabilization mechanisms of polar surfaces of thin ZnO films in thickness of 4-7 A, namely stabilization at
the expense of non-uniform compression of layers or at the expense of hydrogen adsorption were determined. It
was established that the doping of a thin ZnO film in thickness of 7 A by atoms of copper and silver in
concentration of 4 % or 12,5 % leads to formation of new energy levels in the range of occupied states whereas the
doping by carbon in concentration of 4 % doesn’t cause emergence of additional states. It is shown that the system
of nanofilms of ZnO which are located at distance ~5 A one from another, acts as the electric relay which becomes
closed by electronic crossing point in a vacuum interval between films at adsorption of polar molecules of gas. It
was predicted the receiving of periodically repeating areas with the increased value of electronic density in a
silicon film in thickness of 5 A at periodic adsorbing on a film surface of flat organic molecules with non-uniform
distribution of electronic density. It was theoretically determined that the nanocrystal of silicon built in SiO2 leads
to emergence of low-populated states in the valence band and band gap at the expense of emergence of positive Si
ions in SiO2 matrix. The potential relief of two-positional rotaxane transition between stable states was defined.
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