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Pedepar:

1. Incepranist NpucBsY€Ha BUBYEHHIO OCOOJIMBOCTEN €JIEKTPOHHUX CTPYKTYP Ta Pi3NKO-XiMIYHMX BIACTUBOCTEN
aKTyaJIbHUX MeTa- i HaHoMmaTepiaiB. JJoCii)KeHHs] BUKOHAHI METOJaMU (PYHKLIOHAJY €JIEKTPOHHOI I'yCTUHU Ta
[ICEeBMIONOTEHLiaMNY i3 MePUIMX IPUHLUIIB. BCTaHOBJIEHO, IO CKJIafeHi i3 BOJIOKOH HaHonopuctoro GaAs a6o
BOJIOKOH rpadeH-Si02 poToHHI KpucTaau - By3bkKo30HHi. [ToMiueHo ocuuisanii mupuHu 3a60pOHEHOI 30HU Bif
BificTaHi MiX BoJIOKHaMU. KiZIbKiCHO BUBHaY€HO YYyTJIUBICTb (POTOHHOTO KPUCTAJY, CKIA[EHOTO i3 BOJIOKOH rpadeH-
SiO2, o HanpsIMKY 30yPIOIOYOro e1IeKTPOMarHiTHOro noJis. [lokazaHo, 110 MUPUHA €JIEKTPOHHOI 3200POHEHOI 30HU
(OTOHHOTO KPUCTAJy OIaJIOBOTO TUITy HAa OCHOBI TiO2-pyTHJ He 3aJIeXXUTh Bif, pOpPMU HAHOYACTHHKY, a TiJIbKY Bif
nepiofy ix yKkjafaHHs B IPOCTOPi METACTPYKTYpU. YMCEIbHO BU3HAYEHO MAKPOCKOIIIYHI JieIeKTPUYHI
IIPOHMKHOCTI Ta MiKKU y CIIEKTpax NOIJIMHAHHS IIPY Pi3HUX HANIPSIMKAX 30ypPIOI0YOro €J1IeKTPOMAarHiTHOrO IMoJIs
BiZIHOCHO (pOpMYIOUMX eJIeMeHTiB KprucTasy. DOTOHHMI KpUCTal, CKIaeHuil i3 HaHodacTuHOK TiO2-aHaTas, He

3MiHIO€E [lieJIeKTPUYHUX BJIACTUBOCTEH I1pY 3MiHi Ilepiofly ykyianaHHs abo Mpu 3MiHi HAIIPSIMKY 30ypIO040ro



€JIEKTPOMArHiTHOTO 1noJisl. [IToMideHO 0COGIMBOCTI Y IPOCTOPOBOMY PO3INOili €JIeKTPOHHOI TYCTUHU Y OCTPIiBLEBUX
myiBkax i3 Ni, Cu ta Ni0,8Fe0,2, SKnmu OsSICHEHO NOSIBY €MHICHOTO XapaKTepy NPOBiIHOCTI B €KCIIEPUMEHTI.
BcraHoBseHO ocuuiIsiLii MMPYH 3a60pOHEHOI 30HU B €JIEKTPOHHOMY CIIEKTPi ocTpiBLeBux miiBok Ni0,8Fe0,2, Ni, Cu
3i 30i7bIIEHHSM BificTaHi MK ocTpiBusiMu. O64MCIEHO eHepreTUYHi pesbedu migxoay aToma napoBoi ¢pasu 1o
3pocTarouoi MiBKY TBepAoro po3unHy AlGaN. BusiBieHo piBHICTb IMOBipHOCTeH icHyBaHHS 1iBOK GaN Ta AlGaN,
KOTpa 00yMOBJII0€ 6e36ap'epHUil MexaHi3M 3amileHHs aToMiB Ga Ha aToMu Al i HaBIlaky Ta IOSICHIOE
HEKOHTPOJIbOBAHICTb MIPOLECY YTBOPEHHS TBepHoro po3unHy AlGaN. [IpoanasnizoBaHO BIIUB MiKIaOKHU AJ1s
HaHoItiBKu GaN Ha 3pocTtaHHs iBKu AlGaN. BcTaHOB/IEHO OpraHisalilo €J1eKTPOHHOI CTPYKTYPH BUILMX
OCHOBHUX Ta HIDKYMX 30y/I’)KEHUX CTaHiB 17151 1-6 aTOMHUX HaHOKJIacTepiB nepexinHux metainis Cu, Ni, Co, ix
OKCHZiB Ta cutiuugis. [TokazaHo, o BKIOYEHHS Y Kinactepu Cu, Ni, Co akLenToOpHUX aTOMiB Si cripusie
3MEHIIEHHIO eHeprii 30yI)KeHOro CTaHy. BCcTaHOBJIEHO TBEPAICTh HAHOKJIACTEPIB anmasy, KyoidHoro BN Ta ix
KOMITO3UTY. [T0SICHEHO MeXaHi3M iX BUCOKOI TBEP/IOCTi 32 PaXyHOK YTBOPEHHS OPi€eHTalliOHHOTO edeKTy.
3HalieHO, 0 BAAJINM IIOETHAHHSIM BUCOKOI TBEPAOCTI Ta XiMiYHOI iIHEPTHOCTI BOJIOli€ HAHOKJIACTEP KOMITO3UTY

cC-cBN Bkpuruii 60pom.

2. The dissertation is devoted to the study of the electron structures, physical and chemical properties of actual
meta- and nanomaterials. Methods of density functional theory and pseudopotential from the first principles have
been used. It has been determined that a photon crystals composed of fibers of a porous GaAs or fibers of
graphene-SiO2 form narrow-gap band crystals. Oscillations of the band gap from the distance between the fibers
have been recorded. It has been quantified that photonic crystal composed of fibers of graphene-SiO2 is sensitive
to the direction of the perturbing electromagnetic field. It has been discovered that the electron band gap of the
opal photonic crystal based on TiO2-rutile is independent of the shape of the nanoparticle, but dependent only
from the period of their laying in the metastructure space. The photonic crystal composed of TiO2-anatase
nanoparticles does not change the dielectric properties when changing the laying period or when changing the
direction of the perturbing electromagnetic field. The peculiarities in the spatial distribution of electronic density
in island films of Ni, Cu and Ni0,8Fe0,2, which explain the appearance of the capacitive conductivity in the
experiment, have been recorded. The oscillation of the band gap in the electronic spectrum of Ni0,8Fe0,2, Ni, Cu
island films with an increase in the distance between the islands has been recorder. The energy reliefs of the
motion of the atom of the vapor phase to the growing film of the AlGaN solid solution have been calculated. The
influence of GaN nanofilm substrate on the growth of the AlGaN film has been analyzed. The organization of the
electronic structure of higher ground and lower excited states for 1-6 atomic nanoclusters of transition metals Cu,
Ni, Co, their oxides and silicides has been represented. It has been shown that the inclusion of acceptor Si atoms in
Cu, Ni, Co clusters reduces the energy of the excited state. The hardness of diamond nanoclusters, cubic BN and
their composite has been determined. The mechanism of their high hardness due to the formation of orientation
defect has been explained.
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