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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PyOPHK: 29.19.01

Tema gucepranii:
1. TeopeTI/Iqu ILOC]Ii,H)KeHHH €HEPreTNIHUX i CUIOBUX XapaKTEPUCTUK 0OMEXKEHUX METAJIEBUX CUCTEM: po60Ta

BUXO[Y, IOBEPXHEBUN CTPEC.

2. Theoretical study on energetic and force characteristics of finite metal systems: the work function and the
surface stress.

Pedepar:

1. O6'eKT BOCIIPKEHHS: IOBEPXHSI HAlIBHECKIHYEHHOTO METaJly, METAJIEBi 3pa3Ku OOMEXKEHUX PO3MIPIB i
HU3bKOPO3MIpHI MeTasieBi cucTeMu. MeTa: BCTAaHOBJIEHHS 3aJIEKHOCTI €HEPTeTUYHUX | CUJIOBUX XapaKTEPUCTUK
HU3bKOPO3MIPHUX MeTaJIeBUX CUCTEM Bifl po3MipiB i GOpMHU IOBEPXHI, y TOMY YMCJIi TOCTIiI>KEHHS] KBAHTOBUX
pO3MipHUX €(EeKTiB B CYOATOMHUX METAJIEBUX CTPYKTypax. MeTonu: MeTo[;, GyHKIiOHAIy €J1IeKTPOHHOI I'YCTUHU Y
IBOX BapiaHTax - KoHa-Illema i npsgmomy BapiallinHOMy, aHAJITUYHUNA METO, PO3KJIaIAHHS 32 MaJIUM [IapaMeTPOM.
OCHOBHI pe3yJipTaTH: BUpilIeHO IPo6JieMy ypaxyBaHHS BIUIMBY fedopmaliii Ha IOBepXHEeBi BIACTUBOCTI
00ME>XEHUX METAaJIeBUX KPUCTAJIiB i BUKOHAaHO PO3PaxyHOK AedopMalliiiHuX 3aJ1eXKHOCTEN TIOBEPXHEBOI eHeprii,
crpecy Ta pobotu Buxogy ang Al, Ni, Cu, Au u Ti; 106yZ0BaHO B aHATITUYHOMY BUTJISIi TEOPil0 €HEPreTUYHUX i
CHJIOBUX XapaKT€PUCTUK Cy0ATOMHOI METaJIEBO] IIJIIBKY; PO3PAx0OBaHO PO3MipPHi 3a/1€5KHOCTi €HEPreTUYHUX i

CHJIOBUX XapaKTePUCTUK TOHKOI MeTajIeBOi HUTKH, i307IbOBAHOI i y KOHTAKTi 3 eJIeKTpojamMu; MoAu(piKOBaHO TEOPito



MakcBena-T'apHeTa aysiiHppadepBOHOrO NOTJIMHAHHS MAaJIMMU METaIeBUMU YaCTUHKAMU | BUKOHAHO PO3PaxyHOK

(daxkTOpy MOTJIMHAHHSIL.

2. An object of the investigation: surface of semi-infinite metal, metallic samples of finite dimensions and low-
dimensional metal systems. An aim: determination of the dependence of energetic and force characteristics of the
low-dimensional metal systems on dimensions and shape of the surface and, in particular, study of the quantum-
size effects in the subatomic metal structures. Methods: the electron density functional method of two kinds - the
Kohn-Sham theory and the variational method; the analytical method of expansion in terms of a small parameter.
Main results: the problem is solved to explain the influence of deformation on the surface properties of finite
metallic crystals, and size dependences of the surface energy, stress and of the work function were calculated for
Al Ni, Cu, Au and Ti; an analytical theory of energetic and force characteristics of a subatomic metallic film was
developed; size dependences of energetic and force characteristics of a thin metallic wire, isolated and in a contact
with electrodes, were calculated; the Maxwell-Garnett theory of infrared absorption of small metal particles was
modified, and calculations of the absorption factor were performed.
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