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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTuyHI, NOBEPXHEBI i TyHEJIbHI €(PEeKTU B METAJIEBUX HAHOCTPYKTYpax

Ha3sBa po6oTH aHIJIilICbKOIO:

Optical, surface and tunnelling effects in the metal nanostructures

Pedepar yKpaiHCBKOIO:

O6'eKT DOCiIKEHHS - HU3bKOPO3MipHi MeTaJIeBi CUCTEMHU i IOBEPXHS HalliBHECKIHUEHHOTO METaJly, BKPUTOTO
IIapoM JieJIeKTPUKy. MeTa poboTu - JOCJiIPKEHHS €HepreTUYHUX, KIHETUYHUX 1 ONITUYHUX XapaKTEPUCTUK
00ME>XeHUX MeTaJleBUX CUCTeM. PO3paxoBaHO YaCTOTHi i po3MipHi 3a/1e>KHOCTI Koe(illieHTy OTJIMHAHHSI
KOMIIO3UTiB 3 HaHO4YacTMHKamu Al Ta Cu. Po3B'g3aH0 piBHSIHHSI MakcBesia 17151 MeTasleBoi IJ1iBKM HAHOMETPOBOI
TOBIIVHY B OITUYHOMY Aiarna3oHi 4acTot. Po3paxoBano koedinieHTy BinO1BaHH i MOTJIMHAHHS HEOIHOPIAHMX 32
TOBILIVMHOIO HAHOMETPOBUX IIJIIBOK. Y paMKax JBOTEMIIEPATyPHOI MOJEJI OCiIKEHO HarpiB €J1€KTPOHHOI
IiICUCTEMU METaJIEBOTO KJIacTepa. 3 BUKOPUCTaHHSIM PO3MipHOI 3aJ1eXKHOCTI TeMiiepatypu Jle6ast oLiHeHO
3QJIEXKHICTb €(EKTUBHOI €JIEKTPOHHOI TEMIIEPATYPH BiJl 30BHIIIHBOI HAIIPYTU. 3alIPOIIOHOBAHO IIPOCTY CXEMY
€JIEKTPOHHOTI'O HAarpiBy, sKa [403BOJII€ PO3paxyBaTy PO3MIPHY 3aJI€KHICTb TEMIIEPATYPU €JIEKTPOHHOI MiICUCTEMU
rpaHyJ1. Po3po61€HO MeTOo/, 06UMCIIEHHS] YIIMPEHHSI €HEPTeTUYHNUX PiBHIB y rpaHyJjlaX-AUCKaX TPUEJIEKTPOLHOI
TYHEJIbHOI CTPYKTYPH B paMKax ¢opmaisamy S-MaTpulli po3cisiHHs. Po3paxoBaHO 3a1€XXHICTb YIIMPEHHS PiBHIB Bif,
reOMEeTPUYHUX IIapaMeTpiB CTPYKTYpU. MoaudikoBaHO TEOPil0 OGHOENIEKTPOHHOTO TPAHCIIOPTY. Mozeb
€JIEKTPOHHOT'O TPaH3MCTOPA BPaxOBYe YIIMPEHHSI €eHEPTeTUYHUX PiBHIB IpaHyJl i HAarpiB €JIEKTPOHIB. Y paMKax
camoysrogxkeHoro Mmerony Kona-Illema i Mmogiesi cTabisibHOTO XeJjie po3p0o0JIeHO aJITOPUTMU [1J1s1 PO3PAXYHKY i
PO3PpaxoBaHO NPOQii eJIEKTPOHHOI IYCTUHY i €(peKTUBHOTO MOTEHIialy, pOOOTY BUXO[y €JIEKTPOHIB i TOBEPXHEBY
€HEPrilo MeTayeBUX IJIACTHH i cpepuyHuX KaacTepiB. PO3paxoBaHO po3MipHi 3a/1€)KHOCTi €HEPTreTUYHOTO CIEKTPY i
eneprii ®epmi 2D niBok i 0D kysnbok. [TokasaHo, 110 HasIBHICTb Ji€JIeKTPUYHOTO TOKPUTTS 3 OJHOTrO i3 60KiB
IIJIACTMHU CIIPUYMHIOE BUTATYBAHHS XBOCTA IIOTEHLialy y el OiK, [IpY 1jbOMY IIIMOMHA €(pEeKTUBHOTO MOTEHLiaTy
3MEHIIYETHCS i3 301/IbIIEHHSIM CepeHbOrO 3HaYeHHS JieJIEKTPUYHUX IIPOHMKHOCTEN 371iBa i cripaBa Bif MeTaiy.
BcTaHoBII€HO, 1110 pO3MIpHI 3a/1€XKHOCTI pOOOTH BUXOZY €JIeKTPOHIB i IOBEpXHEBOI eHeprii MaloTh OCLUJISALINHNN

XapakTep; HasIBHICTb JieJIeKTPUYHOI0 IIOKPUTTSI Ha [I0BEPXHSIX 3MEHIIy€e 3HaUY€HHsI pOOOTH BUXOAY €JIEKTPOHIB.

Pedepar aHIJIiHCBKOIO:

A object of the research is low-dimensional metal systems and the surface of a semi-infinite metal covered with a
dielectric layer. A purpose is to study the energy, kinetic and optical properties of confined metal systems.
Frequency and size dependences of the absorption coefficient for composites with Al and Cu nanoparticles are
computed. Maxwell equations are solved for a metal film of nanometer thickness in the optical frequency range.
Calculations of reflection and absorption coefficients are performed for nanometer films inhomogeneous in
thickness. 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 to calculate
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 scattering S-matrix is developed. The dependence of the broadening levels from geometrical
parameters of a structure is calculated. The theory of single-electronic tunnelling is modified. Model the single-
electronic transistor considers the broadening levels and electron heating of granules. Spatial electron distribution
and effective potential, electron work function and surface energy of metal slabs and spherical clusters are
investigated within the limits of the self-consistent Kohn-Sham theory and models of stable jellium. Size
dependences of energy spectrum and the Fermy energy are expected for 2D films and 0D sphere. It is shown that



the effect of a dielectric covering on one of parties of plate results to "drawing out" a tail of effective potential for
metal surface in this side and to reduction of effective potential with increase of mean value of a dielectric
covering constant on the left and on the right of metal. It is set that size dependences of electron work function
and surface energy oscillate; the dielectric covering on the metal surfaces diminishes the electron work function.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Mogesnb nornvHanHs [Y-BUNPOMIHIOBAHHS METAJIEBUMH CTPYKTYPaMU 3HIDKEHOI
PO3MIpHOCTI 3a yMOB Bapiallii XxapaKTepUCTUYHOTO PO3MIpy. MOJIEb OJJHOETIEKTPOHHOTO TPAHCIIOPTY B METAJIEBUX

HaHocucTemax. MeToguKa po3paxyHKy KBasiCcTallioHapHUX CTaHIB y paMkax ¢popmasismy S-MaTpuli.

Hazpa HTII aHrsi#icbKoO0: The absorption model of infrared radiation with low-dimensional metal structure
(provided) under condition of variation of characteristic size. The single-electron transport model in metal
nanosystems. Calculation procedure of quasistationary states in the S-matrix formalism.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJsIbTaTH: 5 Hosi KomIT'IoTepHi 3ac06u Ta TexHoIorii iHpopMaTnsawii cycnisibeTsa
l'asmy3b 3acTOCyBaHHS:

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Creopeno mopenb BiiGMBaHHS, MOTJIMHAHHS | MPOXOKEHHS 1Y BUNPOMIHIOBaHHS B Cy6aTOMHUX
MeTaJleBUX CTPYKTypax 3a yMOB Bapiauii ix ToBuuHU. Po3paxoBaHo koedillieHT MMOorjMHaHHs KOMIIO3UTIB 3 pi3HUM
BMiCTOM MeTaJjIeBUX HAaHOYACTUHOK i ONITUYHI XapaKTepUCTUKU METaJIeBUX HaHOILJIiBOK 3 BapiallisiMU TOBIMHU.
MopudikoBaHO ¢i3udHy i MATEMATUYHY MOJI€JIb OJHOEJIEKTPOHHOIO TPAHCIIOPTY B METAJIEBUX HAHOCUCTEMAX
BpaxyBaHHSIM e(eKTiB HarpiBy eJIeKTPOHHO] MiZICUCTEMH i YIIMPEHHS €eHepreTUYHUX PiBHIB. PO3p06s1€HO METOAUKY
PO3paxyHKy KiHeTH4HOi (e(peKTUBHOI) TeMIlepaTypy NeperpiToi eJIeKTPOHHOI MiICUCTEMU KJlacTepa IIPU NPOTiKaHHi
4yepe3 HbOTO CTPYMY B paMKax JBOTEMIIEPATypPHOI Mogesi. Y cucTeMi NPSIMOKYTHUX NIOTEHLialbHUX 6ap'epiB
PO3p06JIEHO METOJ, PO3PaXyHKy KBa3iCTal[iOHApHUX CTAHIB Ta YIIMPEHHS PiBHIB y pamMKax popmMaiiamy S - MaTpuLi
poscisiHHS. B pamkax camoysromkeHoro metony Kona-Illema po3po6sieHO aaropuTMu i 0641CjIeHO eHepreTUyHi

XaAPaAKTEPUCTUKU METAJIEBUX 2D nnactuH i 0D KYJIBOK, ITOBEPXHS AKX BKPUTA ,I[ie]leKTpI/IKOM.
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