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1. Oco6MBOCTi PO3IOAiNYy €IeKTPOHHOI I'YCTUHY B HAHOPO3MIpHUX (PYHKIIOHAIBHUX MaTepiajiax

2. Particularities of the electronic density distribution in nanosize functional materials

Pedepar/aHoTanis:

1. BusHa4eHi €JIEKTPOHHI CTPYKTYPY ME€XaHIYHO HAIIPYKEHUX elliTaKCialbHUX HAIiBIPOBIGHUKOBUX
reTepOCTPYKTYP; aHCaMOJ1iB KBAHTOBUX TOYOK; (PYHKI[iOHAJII30BAHUX BYTJIeLIeBUX HAHOTPYOOK, rpapeHOBUX
HAHOCTPIYOK i IJIIBOK Si; KaTaJiTUMHUX CUCTEM, 10 BKJIIOYAIOTh HAHOKJIACTEPU METAJIiB, METOIAMU i3 epLINX
IIPUHLUIIIB. [JOBEJ€HO NOSIBY OJMHOYHUX SP3-3B'sI3KiB y CiTlLli I0BEpXOHb HAHOTPYOOK i rpadpeHOBUX HAHOCTPIUOK Y
pe3yJbTarTi iX GTOpyBaHHs 4 rifporeHisanii. PO3BMHYTO NPUITOMH BIUJIMBIB Ha NIPOBiAHICTb Pa()€HOBUX CTPIUOK,
IJIiBOK Si, 3MiHIOI0UHY iX PO3Mip Ta MOKPUTTS. 3'9COBAaHO ME€XaHi3MU MiJBUILIEHOI KaTaliTUYHOI aKTUBHOCTI KJIaCTEPiB
IepexiiHUX MeTaliB, IOB'sI3aHi 3i 30ymKeHHIM d-opbiTaeil.

2. The Thesis is devoted to determination of electronic structures of strained epitaxial semiconductor
heterostructures, arrays quantum dots, functionalized carbon nanotubes, graphene nanoribbons and Si nanofilms,
catalyst systems containing metal nanoclusters, by applying ab initio principles. The work demonstrates



appearance of single sp3 bonds in the net of carbon nanotube surfaces or graphene nanoribbons caused by
fluoration or hydrogenation. Methods have been developed for influencing conductivity of graphene ribbons, Si
films by means of selecting their size and coating. Mechanisms of increased catalytic activity of the transition
metal clusters related with d-orbitals excitement were investigated.
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