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Fundamental theoretical understanding of the details of the transient
dynamics of the plasmon excitation in structure, consisting of metal nanowire
coupled with the optically dynamic medium is presented. The excited plasmon
dynamics in the metal nanowire by means of a rigorous mathematical approach
that based on the analytical solution in the Laplace transform domain and its
accurate inversion into time domain by virtue of residues evaluation at singular
points that correspond to the excited plasmons of the structure are described.
This problem is a 2D model of nanolaser and has applications in the most
growing areas of nanophotonics and nanotechnologies which demand devices
that can generate coherent plasmonic fields in subwavelength scale.

MeTannmyeckne HaHOOOBLEKTbI B MOCNefHEe BPeMS BbI3blBAOT 0COObLIN
MHTEpec, 4TO O0O0YCNOBNEeHO, MpexXae BCero, WX 31eKTPOAUHAMUYECKUMY
CBOMCTBaMU M BO3MOXXHOCTbIO CW/IbHOW NOKanM3aummn ceeta Ha CybBOIHOBOM
YPOBHe 3a CYET BO30Y)XXAEHMSA NMOBEPXHOCTHLIX U NIOKA/IM30BaHHbIX M/1a3MOHOB.
WccnegoBaHme  TakMX — HAHOCTPYKTYP C  MIA3MOHHbIMKA  pe3oHaHcamu
NHULMNPYETCA BO3MOXHOCTbLIO MX MOTEHLNAILHOTO UCMO/b30BaHNA BO MHOTUX
cpepax, B YaCTHOCTW, B HAHOAHTEHHbIX, HAHOMA3ePHbIX W CEHCOPHbIX
npuMeHeHusx [1-2]. Hapsgy € nacCUBHbIMW MIA3MOHHbLIMK  CTPYKTYpamu
00/bLLIOA  WHTEPEC BbI3bIBAOT U aKTWMBHble CTPYKTYPbl:  MNa3MOHHble
nepekoyaTenn, AUHaMUYecK KOHTPOIMPYeMble aHTEHHbI U HaHo/Ma3epsbl. [
TaknMX MPUMEHEHWNIA 6ONbLLIOE 3HaYeHe UMeeT 3PQeKTUBHOE MOAENNpPOBaHMe
BO BPEMEHHOI 061acT, MOCKO/IbKY UMEHHO OHO faeT r/lyboKoe MoHMMaHue
(PyHAaMeHTa/IbHbIX npoLeccos [3].

B paHHOM paboTe MosyyYeHO
(byHZamMeHTa/lbHOE  MOHUMaHWe U
TEOPETMYECKN  OMNUCaHbl  AeTain
MepexofHON AUHAMUKK BO3BYXIEHWS
MeTanmyeckuii  NOBEPXHOCTHbIX M1a3MOHOB B
HaHOMPOBO CTPYKTYpe, COCTOALLEVA n3

METa/I/IMYeCKOr0  HaHONpoBoga B
COYETaHWM C OMTMYECKN aKTUBHOIWA
Puc. 1. HaHonpoBog ¢ AuHamuyeckod cpegoir  (cm. Puc. 1).  Ana  atoro
060/104KOA. nccnefoBaH HeCTaUMOHAPHbIA OTKINK
NIOKa/IM30BaHHOTO MOBEPXHOCTHOrO MnasmMoHa K W3MEHEHWU0 MnokasaTens
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NPenoMieHNs  AMHaMUYeckoli  060M04KKW.  Takas  MOCTaHOBKA  3adauu
npeAnonaraeT nosyyYeHne aHaIMTUYECKOTO PELLEHNs, KOTOPOE MOXET MOKasaTb
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KaK 00bEMHbIX, TaK 1 MOBEPXHOCTHbIX M/1a3MOHOB. YMCNeHHOe MOAeNpPoBaHme
nokasano, 4To aMnAUTyfbl  BO36GY)XKAAeMbIX  OOGBLEMHbLIX  M1a3MOHOB,
NPeHeOPEXXMMO Masibl MO CPaBHEHWIO C  amnUTYdoW  BO36Y>XAaeMoro
NMOBEPXHOCTHOIO MsasMoHa C HOBOW YacTOTOW. TakuMm 06pa3oM, B pesy/bTare
CKayka rokasaTens MpenoMIeHNs aKTUMBHOM  060/104KM  HaHOMPOBOAA
COXpaHsieTCAd MPOCTPaHCTBEHHAs CTPYKTypa MofMsl, OAHAaKO MEHSIeTCA €ero
yacToTa. OUeBMAHO, YTO C YBEIMYEHMEM 3HAYEHWUS MOKa3aTenst NPeioMAeHuUs
NPOMCXOAUT YMEHbLLIEHWE aMMANTYAbl NONS, U, HA0BOPOT.
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