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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHX PYyOPHK: 29.31.27

Tema gucepranii:
1. BB MeTajsieBUX HaHOYACTHMHOK Ha OITUYHI Ta Cl)OTOCIICKTpI/I‘-IHi BJIACTUBOCTI TBEPOOIro Tina.

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

Pedepar:

1. O6’exT - MeTasieBi HaHOYACTUHKYU cdepruHoi popmu paniycom 10...70 HM, SK iHAMBITyabHI, TaK i po3TaoBaHi y
IieJIEeKTPUYHOMY CEpEeNOBUILLL Y BUIJIST JIiHIITHOI HAHOCTPYKTYpHY (HAHOPO3MipHUH JIaHITIOXKOK). MeTa -
IOCJIiIKEHHS BIUIMBY I1JIa3MOBMX KOJIUBaHb Y METAJIEBUX HAHOKYJIbKAX 3a3HAaY€HUM PafiiyCoOM Ha ONTHUYHI Ta
doToenekTpryHi BIaCTUBOCTI HEMETAIEBUX TBEPAUX Tijl. MeTOAM IOCTiIKeHHS - TEOPETHUYHi, CTATUCTUYHI,
emnipuyHi. HoBu3Ha - BIepiue 3'1COBaHO CTPYKTYPY YaCTOTHOTO CIIEKTPY Ta iHIi XapaKTEPUCTUKY I1JIa3MOBUX
KOJIMBaHb Y METAJIEBUX HAHOYACTMHKAX, PO3TAIIOBAHUX Y Oy b-sIKOMY IieJIeKTPUYHOMY CEpeJoBUILi. BpaxoBaHO
BUTNIPOMiHIOBasIbHE TEPTS JIOpeHLIs SIK JOAATKOBUM KaHasl 3racaHHs MJIa3MOBUX KOJIMBAaHb Y METAJIEBUX
HaHOYaCTUHKax. [JoBEJIeHO, 110 3racaHHs TAaKUX KOJIMBAaHb CYTTEBO 3QJIEXKUTD Bifl JiaMEeTPYy METaJI€BUX HAHOKYJIbOK.
Br3HayeHO ONTUMAIbHUN PajliyC METANI€BOI HAHOKYJIBKY, 32 HAasIBHICTIO SIKOTO 3raCcaHHs IJIa3MOBUX KOJIMBAaHb Y
HAaHOYACTUHKaX OyJie MiHiMasbHUM. JIOCIIiI>KEHO ITPOLIEC PO3NOBCIOKEHHS IIa3MOBUX KOJIMBAHb Y3[10BX
OJHOMIPHOIO MacuBY i3 MeTaJIeBUX HAHOKYJIbOK pagiycoM 10...70 HM, pO3TalIOBaHUX Y Ai€JIEKTPUIHOMY

cepenoBulli. BcTaHOB/IEHO, 11O [IPY IIEBHUX [1apaMeTpax TaKOI'0 HAHOMAaCUITaAGHOIO XBUJIEBO/LY Y HbOMY MOJKJIBE



BVMHUKHEHHS HE3racalouux HeJliHIMHUX €JIEKTPOMArHiTHUX XBUJIb. BCTaHOBJIEHO (DAaKTOPH, SIKi BIIJIMBAIOTh HA 3HAYHE
nigBUIeHHs POTOCTPYMYy Y HaHOMOAM(DIKOBAHUX HAMiBIPOBIAHUKOBUX CTPYKTypax. PesynbTaTu - 1o6yn0BaHO
(di3MKO-MaTeMaTUYHy MOJIEJIb IJIa3MOBUX KOJIMBAHb Y METAJIEBUX HAHOYACTUHKAX chepruvHOi popmMu pasiiycom
10...70 HM, pO3TalIOBaHUX Y HEMETAJIEBUX TBEPAUX Tinax. Lls1 Mofesib BpaXxoBye iCHYBaHHS BUIIPOMIHIOBAJIbHOTO
TepTs JIOpEeHILM SIK JOJATKOBOIO KaHaJly 3raCaHHs IIJIa3MOBUX KOJIMBAaHb Y METAJIEBUX HAHOYACTUHKAX i TOMY
Z03BOJISIE TOYHO BU3HAYUTU CIIEKTPU PE30OHAHCHUX YACTOT BiJIbHUX Ta BUMYLIEHUX IOBEPXHEBUX i 06'€MHUX
I171a3MOBUX KOJIUBaHb Y METaJIEBUX HAHOKYJIbKax pafiycom 10...70 HM, pO3TallOBaHUX Y OYIb-SIKOMY
IieJIEKTPUYHOMY CepenoBulli. Pe3yibTaTu KOHKPETHI peKOMeHAalii 040 BUTOTOBJIEHHS [IEBHUX HAHOCTPYKTYP 3
ypaxyBaHHSIM IapaMeTPiB OJMHOYHOI HAHOYACTUHKU. OJlep>KaHHS B TEXHOJIOTIYHOMY MIPOLIECi CUCTEM
HaHOYaCTUHOK IIEBHOT'O PO3Mipy Ta 3 IEBHVMMH BiZJICTaHSIMM Mi’K HUMU HaJla€ MOKJIMBICTb IIOKPAIUTY [1ApAMETPU
HAaHOMacCIITabHOTO XBUJIEBOAY LULJIIXOM KOHTPOJIIO KoedillieHTa OIJIMHAHHS €JIEKTPOMAarHiTHOrO CUTHAJTy Y310BXK
TaKOro XBUJIEBOAY. Bapiallig cTyneHo “3aHypeHHs” MeTaJleBUX HAHOYACTUHOK Y HaMiBIPOBiIHUKOBUIA 11ap, a TAKOXK
Bapialis iXHbOTrO pafiiycy HalaloTh MOXKJIMBICTb CYTTEBO BIVIMBATU HA €PEKTUBHICTb BHYTPIIHBOTO GOTOEDEKTY,
110 € BKJIMBUM JJIs1 IiIBALILEHHS €ePeKTUBHOCTI (poTopiofiB. CTyNiHb yIIPOBAI)KEHHS - BUCOKUIL. ['any3p - (isnuHi

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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