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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.31.49

Tema gucepranii:
1. EnekrpoavHaMivHi 11 ONITAYHI SBUIIA B HOPMAJIbHUX | HANIIPOBIAHNX HAHOCUCTEMAX

2. Electrodynamic and optic phenomena in normal and superconducting nanosystems

Pedepar:

1. Po3riisiHyTO 4OTHPU XapaKTepHUX HAHOCUCTEMH, B KOXKHI 3 IKUX HasIBHICTb HAHOIIapaMeTpy POOUTh CBiil
HETPUBiaJIbHUN BIUIMB Ha €JIEKTPOAMHAMIYHI IIpoLecu. B cucteMi "MacUBHUI MeTall - METajleBa HaHOILIiBKa"
nepeznbadyeHa U poaHali3oBaHa aHOMajibHa HEMOHOTOHHA TeMIIEpaTypHa 3aJeXXHicTh cuin Kasumipa. BuBueHo
HOBUU TPAHCIOPTHUM eDEeKT KBAHTOBUX OCUMJIALIN KOHJIaKTaHCca rpadeHOBOI HAHOIIJIIBKY 3 MOTEHIiaJIbHUM
6ap’epoM, 1110 BUHMKAIOTh IIPU 3MiHIOBAaHHI BEJIMUUHM NPUKIIAIEHOTO €J1IEKTPOCTAaTUYHOTO [1OTEHLiay.
[IpoaHasnizoBaHO HE3BUYHMN €(EKT riCTepe3nCHOI NOBeAiHKM a3y €JeKTPOMATHiTHOI XBMJI, BiflOMTO] Bifj IOBEPXHI
IIJIACTMHY IIApyBaTOrO HAANIPOBIAHMKA, B 3aJIEKHOCTI BiJl aMIUIITy iy Nanandoi XBuji. Po3pobsieHo MeTos CUHTEe3y
HAaHOCUCTEM 3 KEPOBAaHMMU JUPPaKLiiHUMU XapaKTepUCTUKaMU. B 0CHOBI MeTOAYy JIe’KUTh B3aEMO3B'SI30K MK
KOPEJISLIMHUMU BJIACTUBOCTSIMU HAHOCUCTEMU 3 JAJIEKMMU KOPEJALisIMY i 1i BiiryKOM Ha 30BHIlIIHE

€JIEKTPOMArHiTHe IoJe.



2. Four characteristic nanosystems, where the presence of nanoparameter have a nontrivial influence upon the
electrodynamic processes, are considered. The anomalous temperature dependence of the Casimir force in the
system "bulk metal - metal nanofilm" is predicted and analyzed. The novel transport phenomenon of the voltage-
driven quantum oscillations of the conductance in the graphene nanofilm is studied. The unusual effect of the
hysteretic behavior of the phase in the wave reflected from a slab of layered superconductor when changing the
incident wave amplitude, is analyzed. The method to synthesize the nanosystems with the controllable diffraction
characteristics is proposed. This method is based on the relationship between the correlation properties of
nanosystem and its response to the external electromagnetic field.
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