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1. CniekTpaspHi Ta TPAHCIIOPTHI BJIACTUBOCTI HU3bKOBUMIPHUX MOJIEKYJISIPHAX CUCTEM

2. Spectral and transport properties of low-dimensional molecular systems

Pedepar:

1. BuBu€eHO 1po6y1eMU €JIEKTPOHHOTO TPAHCIIOPTY B METAJIO-OPraHiuHMX FreTEPOCTPYKTYPaxX MOJIEKYJISIPHOTO
po3mipy. BusHaueHO xapakTepUCTHUKU KOTePEHTHOI Mirpallii eHeprii 30y[KeHHs y Pi3HUX MOJIEKYJISIPHUX
IBOBUMipHUX reomeTpisx. OnucaHa Mi-eJeKTPOHHA CTPYKTypa CIPSDKEHUX OJ1iroMepiB, 10 MOKYTb IPAaTH poJlb
MOJIEKYJISIPHUX JOPOTIB. Y HAbJIM>KEHHI CUJIBHOTO 3B'S13KY 3HAlI€HUI TOBHUI CIIEKTP raMilIbTOHIaHy Y IPUCYTHOCTI
MIOCTIHOTO €JIEKTPUYHOTO MM0JIs. BripoBa/iKeHa i po3BUHYyTa KOHLIEMNLig rpadeHy K MakpoMoJIeKyIu. Metogamu
DFT inenTtudikoBaHi CMyru CUMETPUYHUX Ta aCUMETPUYHUX BaJIeHTHUX KOJIMBaHb B Y criekTpax oJjiro(eTuseH-
IJIiKOJIiB); BUBHAYEHA MOJIEKyJISIpHa opieHTanist y COM MOJIeKyJ TUIly aJIKaHOTIOJ - amigHui MicTok - OEL" Ha
30JIOTIH MiJIJIOXKIIi.

2. 3. The thesis deals with the problem of electron transport through metallo-organic structures of molecular size,
namely, through a single molecule or molecular monolayer connecting two metal /semiconductor leads. Analytical
expressions for the transmission probability through a rectangular constriction in 2DEG are derived. The electron
spectra and Green’s functions of graphene and its building blocks, acenes are derived for the standard tight-



binding Hamiltonian. The effects of the constant electric field on molecular spectrum and on electron transmission
through a molecule having the field-modified spectrum are studied. First-principle methods are used to model the
IR reflection absorption spectra of oligo(ethylene glycol) containing self-assembled monolayers.
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