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AHHOTaUusA

Since surface plasmon polaritons (SPPs) are surface waves, they cannot be excited by an incident plane
wave, because free-space photons do not possess a sufficient in-plane momentum. Phase matching
between the incident light and SPP can be achieved using a high-refractive-index prism, grating, or
nanoantennas. In this work, we found an expression for the amplitude of SPP excited by an arbitrary 3D
current distribution placed near a metal interface. The developed method is based on the well-known
technique used in waveguide theory that enables finding the amplitudes of waveguide modes excited by
the external currents. It reduces the SPP excitation problem to the summation of the set of emitters. As a
particular example, we considered a spherical dipole nanoantenna on a metal substrate illuminated by a
normally incident plane wave. The analytical calculations were in good agreement with the full-wave
numerical simulations.

KntoueBblie cnoBa

KnioueBble cnoBa aBTopa: surface plasmon polaritons; SPP; nanoantenna; SPP excitation
Keywords Plus: HIGH-HARMONIC GENERATION; QUANTUM-CASCADE LASERS; LIGHT; EXCITATION;
NANOPARTICLES; WAVES

NHdopmauus 06 aBTope
Appec pns KoppecnoHaeHuuu: Vitrik, Oleg B.(aBTOp AN1s KOppecnoHaeHLMN)
¥ Far Eastern Fed Univ FEFU, Inst Automat & Control Proc IACP FEB RAS, Vladivostok 690041, Russia
Appec pnsa koppecnoHaeHuuu: Vitrik, Oleg B.(aBTOp ANs KOPPeCnoHaeHLK)
Vladivostok State Univ Econ & Serv VSUES, Vladivostok 690041, Russia

Appeca:
v 1 FarEastern Fed Univ FEFU, Inst Automat & Control Proc IACP FEB RAS, Vladivostok 690041,
Russia

2 \ladivostok State Univ Econ & Serv VSUES, Vladivostok 690041, Russia
v 3 ITMO Univ, Sch Phys & Engn, St Petersburg 197101, Russia

Agpeca 3n. noutbl: anton_dys@mail.ru; alexey.proskurin@metalab.ifmo.ru;
a.bogdanov@metalab.ifmo.ru; oleg_vitrik@mail.ru

KaTteropuu/knaccudukauus
O6nactu uccnepoBanmns: Chemistry; Science & Technology - Other Topics; Materials Science; Physics

®duHaHCcupoBaHue

CeTb UMTUPOBaAHUIA

B Web of Science Core Collection

0

LintnposaHunsa

A CospaTb onoseleHune o UUTUPOBaHNN

MpucTaTeiiHas 6ubnuorpadus

56

MpoCMOTp CBSA3aHHbIX 3anuceit

B0o3MOXXHO, BaM TaK)Xe NOHPaBUTCA...

Ambati, M; Genov, DA; Zhang, X; et al.
Active Plasmonics: Surface Plasmon
Interaction With Optical Emitters

IEEE JOURNAL OF SELECTED TOPICS IN
QUANTUM ELECTRONICS

Roszkiewicz, A; Nasalski, W;

Unidirectional SPP excitation at asymmetrical
two-layered metal gratings

JOURNAL OF PHYSICS B-ATOMIC MOLECULAR
AND OPTICAL PHYSICS

Wang, H; Zhang, JW; Zhao, H;

Surface plasmon polariton excitation by
electrostatic modulation and phase grating in
indium-tin-oxide coated lithium niobate slabs
JOURNAL OF APPLIED PHYSICS

Song, JL; Wu, H; Zhao, JM; et al.

1D trilayer films grating with W/Si02/W
structure as a wavelength-selective emitter for
thermophotovoltaic applications

JOURNAL OF QUANTITATIVE SPECTROSCOPY &
RADIATIVE TRANSFER

Dyshlyuk, AV; Bogdanov, AA; Vitrik, OB;

A simple analytic approach to the problem of
excitation of surface plasmon polaritons with a
dipole nanoantenna

PHOTONICS AND NANOSTRUCTURES-
FUNDAMENTALS AND APPLICATIONS

CMoTpeTb Bce

Wcnonb3oBaHue B Web of Science

Yucno ucnonb3zosaHun Web of Science

0 0

MNocnepHune 180 gHent  C2013T.

[lononHuTeNbHble CBEAEHUS


https://www.webofscience.com/wos/
https://www.webofscience.com/wos/author/record/39861288
https://www.webofscience.com/wos/author/record/39861288
https://www.webofscience.com/wos/author/record/47112902
https://www.webofscience.com/wos/author/record/41154345
https://www.webofscience.com/wos/author/record/262879
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22surface%20plasmon%20polaritons%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22SPP%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22nanoantenna%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22SPP%20excitation%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22HIGH-HARMONIC%20GENERATION%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22QUANTUM-CASCADE%20LASERS%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22LIGHT%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22EXCITATION%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22NANOPARTICLES%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22WAVES%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:anton_dys@mail.ru
mailto:alexey.proskurin@metalab.ifmo.ru
mailto:a.bogdanov@metalab.ifmo.ru
mailto:oleg_vitrik@mail.ru
https://www.webofscience.com/wos/woscc/related-records-summary/WOS:000725740200001?from=woscc&type=colluid
https://www.webofscience.com/wos/woscc/full-record/WOS:000262220500002
https://www.webofscience.com/wos/woscc/full-record/WOS:000281530700014
https://www.webofscience.com/wos/woscc/full-record/WOS:000359798600002
https://www.webofscience.com/wos/woscc/full-record/WOS:000353733800017
https://www.webofscience.com/wos/woscc/full-record/WOS:000632603600003
https://www.webofscience.com/wos/woscc/summary/b1ef7f2c-84b9-42b1-ae51-46a132ce3fa1-195cb94f/relevance/1
https://www.webofscience.com/wos/woscc/basic-search
https://www.webofscience.com/wos/alldb/marked-summary
https://www.webofscience.com/wos/history
https://www.webofscience.com/wos/alerts
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=DOISource&SrcApp=WOS&KeyAID=10.3390%2Fnano11112937&DestApp=DOI&SrcAppSID=C6mGtrwAWO2mu1pk26h&SrcJTitle=NANOMATERIALS&DestDOIRegistrantName=MDPI+AG
https://gateway.webofknowledge.com/gateway/Gateway.cgi?GWVersion=2&SrcAuth=GoogleScholar&SrcApp=WOS&DestURL=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fauthor%3DA+Dyshlyuk%26atitle%3DAnalytical+Calculations+of+Scattering+Amplitude+of+Surface+Plasmon+Polaritons+Excited+by+a+Spherical+Nanoantenna%26publication_year%3D2021%26hl%3Den%26journal%3DNANOMATERIALS%26volume%3D11%26issue%3D11%26doi%3D10.3390%2Fnano11112937&DestApp=GoogleScholar&SrcAppSID=C6mGtrwAWO2mu1pk26h&SrcJTitle=NANOMATERIALS

Howmep
durHaHCcHpyoLWas opraHn3sauns Moka3aTb BCe aHHbIE
rpaHTa
Russian Foundation for Basic Research (RFBR) 20-02-00556A [ Moka3saTb cBefleHNs ] [aHHas 3anuchb ns:
Web of Science Core Collection
20-32-70056 [ Moka3aTb cBefleHUs ] o Science Citation Index Expanded (SCI-

EXPANDED)

18-29-20063 [ lMoka3aTb cBegeHus ]

Council for Grants of the President of the Russian MK-
Federation 2224.2020.2

Tabnvua prHaHcMpoBaHus

MpoCMOTpeTb TEKCT, COAepXaLuii MHdopMaLmio o hMHAHCUPOBAHMK

+ MMokasaTb ewweé nons fgaHHbIx

WHdopmMaLmsa o XypHane

NANOMATERIALS

Mpednoxume nonpasky
Ecnu eam xomernock bbl yryqwums

Kayecmao OaHHbIX 3mod 3arnucu,
noxarnyticma, [Tpednoxume nornpaesky

5.076

Impact
elSSN: 2079-4991 Factor ™
Tekywui uspatens: MDPI, ST ALBAN-ANLAGE 66, CH-4052 BASEL, SWITZERLAND XypHana
O6nacTu uccnepgosaHus: Chemistry; Science & Technology - Other Topics; Materials (2020)
Science; Physics
Karteropuu Web of Science: Chemistry, Multidisciplinary; Nanoscience &
Nanotechnology; Materials Science, Multidisciplinary; Physics, Applied
56 MpucTaTteliHas 6ubnuorpadus
0630p
Discuss r' ° * *—o ad
Compare P
Basis L 2 oo L g L g
Background
SJ%% :::f’% S%“e;,, o%w
s"?&% Sy "s,,h’ %"e* @,

OTo6paxeHne 56 13 56 MpocmoTpeTsb B BUAE Habopa pe3ynsTaToB

MepBoe ynoMmnHaHve v


https://www.webofscience.com/wos

