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V. BimomocTi npo gucepraniio

Mosga aguceprarii:

Koau TemaTHYHHUX PYOPHK: 29.31.27

Tema gucepranii:

1. BB MeTasieBUx HAaHOYACTHUHOK Ha ONTUYHI Ta GOTOENIeKTPUYHI BJIACTUBOCTI TBEPOTO Tija.

2. Influence of metallic nanoparticles on the optical and photoelectric properties of Solids.

Pedepar:

1. O6’exT - MeTasieBi HAHOYACTUHKYU cepudHoi popmu paniycom 10...70 HM, SIK iHAMBIyasIbHI, TaK i pO3TallOBaHi y
IieJIEKTPUYHOMY CEPEeLOBUII Y BUIJIAL JIiHITHOI HAHOCTPYKTYpHU (HAHOPO3MipHUH JIAHIIIOKOK). MeTa -
IOCJIiIPKEHHS BIIJIMBY IJIa3MOBUX KOJIMBAaHb Y METAJIEBMX HAHOKYJIbKAX 3a3HaYE€HUM PafiyCOM Ha ONTUYHI Ta
(oToeneKkTpuyHi BIaCTUBOCTI HEMETaJIeBUX TBEPAUX Tij. METOAU [OCiIKeHHS - TEOPeTUYHi, CTATUCTUYHI,
emnipuyHi. HoBu3Ha - BIeple 3'1COBaHO CTPYKTYPY YaCTOTHOTO CIIEKTPY Ta iHIIi XapaKTE€PUCTUKU I1J1a3MOBUX
KOJIMBaHb Y MeTaJIeBUX HAHOYACTMHKAX, PO3TAIIOBAHUX ¥ OyIb-SIKOMY JieJIeKTPUIHOMY CEpeloBuILi. BpaxoBaHO
BUINIPOMiHIOBasIbHE TEPTS JIOPEHLs K JOAATKOBAY KaHAJ 3racaHHs MJIa3MOBUX KOJIMBAaHb Y METAJIEBUX
HaHOYaCTUHKaX. [JOBEIEHO, 10 3racaHHs TaKUX KOJIMBAaHb CYTTEBO 3AJIEXKUTD Bill IiaMETPy METAJIEBUX HAHOKYJIbOK.

BuzHayeHO ONTUMAaJIbHUM pa,myc MeTaJseBoi HAHOKYJIbKH, 3a HasIBHICTIO SIKOT'O 3racaHHs I1J1a3MOBUX KOJIMBaHb y



HAaHOYACTUHKaX OyJe MiHiMasbHUM. JIOCIII>KEHO ITPOLLEC PO3NOBCIOIKEHHS IJIA3MOBUX KOJIMBAHb Y3[I0BX
OJHOMIPHOTO MaCHBY i3 METaJIeBUX HAHOKYJIbOK paziycoM 10...70 HM, pO3TallOBaHUX Y Ai€JIEKTPUIHOMY
cepenoBulli. BcTaHOB/IEHO, 110 [IPY NIEBHUX [TapaMeTPax TAKOI'0 HAHOMACUITaGHOIO XBUJIEBOLY Y HbOMY MOJKJIMBE
BVMHUKHEHHS HE3racalounx HeJliHIMHMX eJIEKTPOMArHiTHUX XBUJIb. BCTaHOBJIEHO (DAaKTOPH, SIKi BIIJIMBAIOTh HA 3HAYHE
nigBuIeHHs POTOCTPyMy Y HaHOMOAM(DIKOBAHUX HAMIBIPOBIAHUKOBUX CTPYKTypax. Pe3ysbTaTu - 1o6y10BaHO
(dizuKo-MaTeMaTUYHy MOZEJb [1J1a3MOBUX KOJIMBaHb Y METaJIeBUX HAHOYAaCTUHKaX cpepruiHoi GopMU pasiiycom
10...70 HM, pO3TalllOBaHUX Y HEMETAJIEBUX TBEPAUX Tinax. List Mogesb BpaxoBye iCHYBaHHS BUIIPOMIHIOBaJIbHOTO
TepTs JIOpeHI SIK JOJAaTKOBOIO KaHaJly 3racaHHs IIJIa3MOBUX KOJIMBaHb Y METAJIEBUX HAHOYACTHMHKAX i TOMY
I03BOJISIE TOYHO BUBHAYUTH CIIEKTPY PE30HAHCHUX YaCTOT BUJIbHUX Ta BUMYILIEHUX [IOBEPXHEBUX i 06'€MHHUX
I171a3MOBUX KOJIUBaHb y MeTaJIeBUX HAHOKYJbKax pafiycom 10...70 HM, po3TalllOBaHUX Y OYIb-sIKOMY
Ii€JIEKTPUYHOMY cepenoBullli. Pe3ybTaTu KOHKPETHI peKOMeHAallii 1[040 BUTOTOBJIEHHS [IEBHUX HAHOCTPYKTYP 3
ypaxyBaHHSIM MapaMETPiB OGMHOYHOI HAHOYACTUHKU. OEP’KAHHS B TEXHOJIOTIYHOMY IIPOLIECI CUCTEM
HaHOYaCTUHOK II€BHOT'O PO3Mipy Ta 3 IEBHMMM Bi[ICTaHSMU MK HUMU HaJla€ MOKJIMBICTb [IOKPAIIUTY [IaPaMETPHU
HAaHOMaclITabHOTO XBUJIEBOAY LIJIIXOM KOHTPOJIIO KoedillieHTa OIJIMHAHHS €JIEKTPOMAarHiTHOrO CUTHaJly Y3/40BXK
TaKOTro XBUJIEBOAY. Bapiallis cTyneHo “3aHypeHHs” MeTaJleBUX HAHOYACTUHOK Y HaMiBIPOBiIHUKOBUIA 11ap, a TAKOXK
Bapianis iXHbOTrO pafiiycy HalaloTb MOXKJIMBICTb CYTTEBO BIVIMBATU HA €PEKTUBHICTb BHYTPIIHBOTO GOTOEDEKTY,
110 € BKJIMBUM JJIs1 IiBULILEHHS epeKTUBHOCTI (poToaiofiB. CTyNiHb yIIPOBAI)KEHHS - BUCOKUI. ['any3p - disuuHi

Hayku, BH3.

2. The object of the research is metallic spherical nanoparticles both individual and embedded into non-metallic
Solids. The aim of the research is investigation of influence of metallic nanoparticles on the optical and
photoelectric properties of Solids. The novelty of the research consists of the following items: the spectrum of
plasmons is determined for both surface- and volume-type excitations and their mutual connections. It is
demonstrated that only surface plasmons of dipole-type can be excited by homogeneous dynamical electric field,;
the Lorentz friction due to irradiation of electromagnetic wave by plasmon oscillations is analyzed with respect to
the sphere dimension; the resulting shift in resonance frequency turns out to be strongly sensitive to the sphere
radius; the form of electromagnetic e-m response of the system of metallic nanospheres embedded in the
dielectric medium is found. Wave-type collective oscillations of surface plasmons in long chains of metallic
nanospheres are described. The undamped region for collective plasmon propagation along the metallic chain is
found in agreement with previous numerical simulations. The damping-caused plasmon resonance shifts are
compared with the experimental data for metallic nanoparticles of different sizes located in a dielectric medium or
on the emiconductor substrate. The strong enhancement of energy transfer from the surface plasmon oscillations
to the semiconductor substrate is explained in the regime of a near-field coupling of surface plasmons with
semiconductor electrons in agreement with recent experimental observations for metallically surface-
nanomodified photo-diode systems. The degree of the approval is high. The corresponding branches are Physics of
Solids, institute of higher education.
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