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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. TloBepxHeBi Ta TyHeJIbHI €(PEKTH B METAJIEBUX HAHOCTPYKTYpax

2. Surface and tunnel effects in the metal nanostructures

Pedepar:

1. B pamkax camoysrogkeHoro metony Kona-Illema ¢yHKIioHaNMa IyCTUHY i MOzl CTabiNbHOrO XXeJle LOCTiIKeHO
[IOBEPXHEBI XapaKTepPUCTUKHU HeJlepOPMOBaHUX i MPYXHO JepOopMOBaHUX MOJiKprCTaiB i MoHOKpucTaniB Na, Cu,
Au, Zn, Al, BKpUTUX IIApOM JieseKTprKa. [lokasaHo, mo ePeKT AieJeKTPUIHOrO MOKPUTTS IPU3BOIUTD 10
"BUTSITAHHA" XBOCTA IIPOCTOPOBOTO PO3IO/iY €J1eKTPOHIB i e(peKTUBHOTO MOTEHLiajly 3a IOBEPXHIO METaJy Ta
3MEHIIEHHS] POOOTHU BUXOAY 3i 30i/IbIIE€HHSIM KOHCTAHTHU J1i€JIEKTPUYHOIO ITOKPUTTA. Y paMKax JBOTEMIIEPATYPHO]
MOJeJIi JOCTiIPKEHO HArpiB €JIEKTPOHHOI MiICUCTEMU METAJIEBOTO KilaCcTepa. 3 BUKOPUCTAHHAM PO3MipHOi
3aJIEXKHOCTI TemIepartypu Jle6ast OLiHEeHO 3a/IeKHICTh €(DEKTUBHOI €JIEKTPOHHOI TEMIIEPATYPH Bif 30BHILIHbOI
HaIpyry. 3alpollOHOBAaHO CXEMY €JIEKTPOHHOIO HarpiBy, sIKa JO3BOJISIE PO3PAXyBaTH PO3MIPHY 3aJIEXKHICTb
TeMIIEpaTypH €JIeKTPOHHOI IiicucTeMu rpaHysl. Po3po6yieHo MeTO, OOUNCIIEHHS YIIMPEHHS eHePreTUYHUX PiBHIB y
rpaHyJax-J1cKax TPUEJIEeKTPOJHOI TYHEIbHOI CTPYKTYPH B paMmKax popMasizmy S-MaTpulli po3CisHHS.
Po3paxoBaHO 3a/1€KHICTb YIIMPEHHS PiBHIB Bif FEOMETPUYHUX NTapaMeTPiB CTPYKTypu. MoandikoBaHO Teopito

O/IHOEJIEKTPOHHOTO TYHEeJIIOBaHHS. Moziesb 04HOEeJIeKTPOHHOIO TPAaH3UCTOPa BPAX0OBY€ YIINPEHHS €HepreTHIHUX



PiBHIB rpaHyJ i HarpiB eJ1eKTpoHiB. [ToKa3aHo, 1110 OCHOBHOIO IIPUYMHOIO 3I71aJpKyBaHHS KBAHTOBUX i KYJIOHIBCbKUX

CXOJIMHOK Ha BAX MOJIEKYJISIPHUX TPAH3UCTOPIB NP reJlieBUX TEMIIEPATYPax € YIIMPEHHSI €eHEPreTUYHUX PiBHIB.

2. Surface characteristics not deformed and elastic deformed polycrystals and monocrystals Na, Cu, Au, Zn, Al,
covered by an insulator layer is investigated within the limits of the self-consistent Kohn-Sham calculations a
density functional theory and models of stable jellium. It is shown that the effect of a dielectric covering results to
"drawing out" a tail of spatial electron distribution and effective potential for metal surface and to reduction of
work function with increase of a dielectric covering constant. Heating of an electronic subsystem metal cluster is
investigated within the limits of two-temperature model. The dependence of effective electronic temperature
from an external bias voltage is estimated with use dimensional dependence of Debye temperature. The simple
scheme of electronic heating which allows calculating successfully dimensional dependence of temperature of an
electronic subsystem of a granule is offered. A method of calculation the broadening levels in granules-disks of
three-electrode tunnel structure within the limits of formalism scatterings S-matrix is developed. The dependence
of the broadening levels from geometrical parameters of a structure is calculated. The theory of single electronic
tunneling is modified. Model the single-electronic transistor considers the broadening levels and electron heating
of granules. The answer to a principle question of single-electronic: smoothness current-voltage curve of

molecular transistors at low temperature is given.
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