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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 29.31.21

Tema gucepranii:
1. Po3mipHi edexTu B ONTMYHOMY MOTJIMHAHHI HU3bKOBUMIDHUX METAJIEBUX CUCTEM.

2. Size effects in the optical absorption of low-dimensional metal systems.

Pedepar:

1. B pamkax ¢popmasnizmy MaTpuLli T'yCTUHU JOCTIIKEHO BiAr'yK HAHOMETPOBUX METaJIeBUX IIJIIBOK Ha [1a/1al04yy
€JIEKTPOMArHiTHY XBWJIIO i PO3paxoBaHi ONTUYHI XapaKTEPUCTUKHU ILIiBOK 3 YPaXyBaHHHSIM PO3MIPHUX OCLMJISLIN
eHeprii ®epmi. [1okazaHo, 0 3i 3MiHOIO TOBIIMHY IJIiBKMA PE30HAHCHI MAKCUMyMU Ha KPUBUX YACTOTHUX
3aJIEXKHOCTEM 3CYBAIOThCS, BiICTaHb MK HUMU 3MIHIOETBCS, A MIMPYHA I1iKiB BUBHAYAE€ThCS MEXaHi3MaMU M CUTIAL,
OCHOBHUM 3 KMX y TOHKUX IJIIBKax € pO3Cil0BaHHS Ha NOBEPxHi. JJ0CiI)KEHO aCUMIITOTUKY IIOBEIiHK1
KoeilieHTiB [IOrJIMHAHHS Ta IPOIYCKAHHS NIPY BEJIMKUX YacTOTaX. PO3paxyHKu BUKOHAHO 1151 Au, Ag, Al i Li. [lng
MeTaJIeBUX HaHOJPOTHKIB 10Oy I0BAaHO aHAJIiITUYHY TEOPilo pO3MipHOI 3a1€5KHOCTI eHeprii PepMi, 3a JOIIOMOTOI0
SKOI pO3pax0BaHO YaCTOTHI 3aJIE>XKHOCTI JliarOHaIbHUX i HEJliarOHAJIbHMX KOMIIOHEHTIB TE€H30pa MPOBiJHOCTI HUTOK
pizHoro miametpy. Po3zpaxyHku BukonaHo jjis Al, Au, Cu, Nb, Li ta Pb. BctaHOBI€HO IPUHLIUIIOBUM PaKT
HEBiJ'€eMHOCTi peasibHOI YaCTMHM TEH30pa IPOBiJHOCTI METAJIEBUX CUCTEM 3HIKEHOI PO3MIPHOCTI Ha BCiX 4aCTOTax,
TOJIi SIK ysIBHA YACTHUHA € 3HAKO3MIiHHOIO (PYHKIIi€l0 YacTOTU. B pamkax MmoaundikoBaHOi KIaCU4YHOI Teopii mpoBeneHo

OLIiHKY BIIUBY PO3MipPHOI'O KBaHTYBaHHS Ha IOTJIMHAHHS €JIEKTPOMAarHiTHOTO BUIIPOMIHIOBAHHS B PO3PiIKEHNXK



KOMITO3UTAaX i3 MeTasieBUMU HaHoYacTuHKaMu Al, Ag, Fe, Cu i Au. 3i 36inpmeHHSIM po3Mipy YaCTHHOK POJib
KBaHTOBOTO PO3MipHOTO €(EeKTy B IOIJIMHAHHI 3MEHIIY€EThCS i JOMiHYI04y POJIb y MOIJIMHAHHI TOYMHAIOTh
BiZlirpaBaT¥ BUXPOBi CTPyMU. BIJINB MaTpulli IPOSBISETHCS B 3CYBi KPMBOi YaCTOTHOI 3aJI€KHOCTI IIPY 30€PEKEHHI
if xapakrepy.

2. The response of metal nanofilms to an electromagnetic wave is investigated and optical characteristics of the
films are calculated in the framework of the density matrix formalism taking into account size oscillations of the
Fermi energy. It is shown that the resonance maxima in the curves of frequency dependences shift, distance
between them changes with varying the film thickness, and conductivity tensor width of the peaks is determined
by dissipation mechanisms, the main ones in thin films is a scattering on a surface. Asymptotic behavior of the
coefficients of absorption and transmission at high frequencies is found. Calculations were performed for Au, Ag,
Al and Li. Analytical theory for the size dependence of the Fermi energy of metal nanowires is created and
frequency dependences of diagonal and non-diagonal conductivity tensor components for wires of various
diameters are computed using this theory. Calculations were performed for Al, Au, Cu, Nb, Li and Pb. Fundamental
fact of the non-negativity of the real part of the conductivity tensor of low-dimensional metal systems at all
frequencies is found while the imaginary part is an alternating function of frequency. Effect of the size
quantization on absorption of electromagnetic radiation in diluted composites with metal nanoparticles of Al, Ag,
Fe, Cu and Au is estimated within the modified classical theory. The part of the quantum size effect in absorption
decreases with increasing dimensions of the particles and the eddy currents begin to play the dominant role.
Influence of a matrix manifests itself in shift of the curve of frequency dependence without changing its character.
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