Tk 27 FE AAKRFHEIFE Fii#ES TR

L-30

BUNEMEINIE 1T B RERET TS5 XE 2V ORRIGERNT
—L FREIC&Za—FT—HnEE—
Wavelength Response Analysis of the Localized Surface Plasmons in a Gold Nano-Cylinder Chain
—Corner Effect of Gold Cylinders Arrayed in L shape—
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Abstract: Recently a metallic nano-particles chain has attracted attention in plasmonics for realizing plasmonic waveguides, wiring
for optical IC, and so on. Authors have analyzed the wavelength response of Localized Surface Plasmon (LSP) which propagated in
the gold nano-cylinder chain and studied the optical properties due to the distance between cylinders. In this paper, we will discuss
the wavelength response of a gold nano-cylinder chain and investigate the corner effect of cylinders arrayed in L shape.

1. [ZL®HIC

I, Ve R ARy U RifER w77 A€ (LSP : e(w)=¢, +&p(w) )
Localized Surface Plasmon)ZF|fH9~% 77 X = 7 w?
B 70 EORIFEATER STV [18]. ZhbDT A £o(@) T o(w+iy) ©

A ARKEHIIBUNT LSP & bR 5 72 DI 53k 5 n) % 1
GNTBRIR L2 UE e B2, RS T, #uhveH
% L RIChE L= uWs L Tr 24710, L
D aA—F =R NAICEN G 2 DB LT 5.

el TTNVENEBIIERR CTOFER, wp 377 X<
Jﬂ?ﬂ@“ﬁ%ﬂ‘?
Z TR 7 A bR O ARFE T 2 5K &

5.
X
g Jo00™ = apdp (0" +&535 (0™
‘/‘ { n+l n-1 6
N e E(x) 2AtE(x) (6)
'v < - < /"
4 It A® . _
WEE D B 3500 = 2o +DIp (0" +63600™) 0
‘ = i 1
€ IR
< B 4
< =
. . %o 2+ yAt @
Figure 1 Geometry and coordinate systems
; 2—yAt
2. WA & = Tim ©
RS CIE, W SE A IR 2253 (FDTD - Finite -
Difference Time Domain)i: & Fi\ N gt 247 5 [4-5]. ¥k o = 2520“’7DAM (10)
+ yAt

IR~ 7 27 2 VA R, Z2Rpic ot
?’ 3% O CHRE R O BRI AAT 21T D .

VXH:go%tE"‘J @

INHEHWT, LSP MMk L7-BEo4 BT
ENABFEAR—NLT—AL NERDA.

3. fRATHRER
oH Fig. 2(a) & (b)iZZ 23Uy NV FE 2 BB E L

VXE=— o @ pma L scEE LEBACIITET LTS, &
& JE DA EMELZ Drude Model & B L, LIFDOETD MAfEOEZTa=10nm &35, ERICEE L725E
EE A A RS LTHWS[6). F#E CL 725 C19 it 19 fiE % MR d =6 nm T
" Qv _eE- a X FGTANCALE 5. LFHICiLE Lo 5e, AT 10 f@
® ot Z d=6nm Tx®TFICALE L, FIFECLL 2> bAHIE
2T MTEFOEER, VIZENST by, y Ty EE L7z, Fig. 2(a) & (b)ECHAEFIE C1
VX E 2 ?ﬁé&%é@a‘. RECALE U724 A AR— VIR K0 iR %.
FANTCIE, @R THEEZANS. MFE CL 205 CL19 WD X A AR—LE— A FOE

1 HAFET - B (W) - R 2 : BABLL - 5H - R

933



TR 27 £ BAKRFHEIZF

—7 % Fig. 3@IZ~d. BRENIIFEOMEEL, ey
AR—NE—AL FOREITHY, [JFECLDOZ AR
—LE—A Y FORE S THELEZ L2, XA HR—L
BENSEEN DI EX A R—NT— A FOE—7 1T
HELTWDZ ERbnd. Fi, BEERPE A R—
JVIRD DB D 1F ERERNIT /2o TND 2 & bR
T 5.

Fig. 3(b)ICF4E C1 2> C19 WNERD X A AR—/LE—
AL POYE =7 Zord. NI O, fiEwhi s
AR=NVE—AL FORESITHY, IHECLOZ AR
—LE— AL FORE S TH{LEZ LTz, Fig. 3(@)&
[FERIZ 2 A R — VR BB D1E E XA R— /L —
AL MO —7 BNEEE L COAHANHRTE 5. L
ML, LFOa—F—EThbHFECI0 DX A H—/L
T— AL IOEELTCWD Z & EHEE LT,

4. £

ARHEE T NS 2 EAREE L 72356 & LT
AIRLE U7 5B W CERBEARIT 21TV, A FFES
T D Z LIk o TORPINEITE 2 D585 fEt L
7o, L RS LYh, a——#Th H M C10
DEAR—=NT— A "NBERT D Z 2GR LT
5. HEE

AWFFEO—EIE, B B (C)26420321, M UOFANL
RIS W FE AR SR OB &2 %2 ) T T
nie.

6. ZEIHR

[1] W. Nomura, M. Ohtsu, and T. Yatsui: “Nanodot
coupler with a urface plasmon polariton condenser for
optical ar/near-field nversion”, Appl. Phys. Lett., Vol.
86, pp. 181108-1—181108- 3,April,2015

[2] V. Kravets, O. Yeshchenko, V. Gozhenko, L. Ocola, D.
Smith,J. Vedral and A. Pinchuk:“Electrodynamic
coupling inregular arrays of gold nanocylinders”, J.
Phys, D: Appl Phys, Vol. 45. 045102(8pp), Jan. 2012.

[3] T. Coenen, E. J. Vesseur, A. Polman, and A. F
Koenderink: “Directional emission from Plasmonic
Yagi—Uda Antennas Probed by Angle-Resolved
Cathodoluminescence Spectroscopy”, Nano Lett. Vol.
11, pp.3779—3784.

[4] S. Ohnuki,K. Nagasawa,T. Takeuchi:*“Analysis of
Electromagnetic Fields in a Metal Nano-Cylinder
Chain Excited by Localized Surface Plasmons” IEICE
Technical Report,PN2014-52,pp.155-158,Jan 2015

[5] K. Nagasawa, R. Takahashi, S. Ohnuki: “Wavelength
Response Analysis of the Localized Surface Plasmon
in a Gold Nano-Cylinder Chain - Nonlocal Effect Due
to Distance between Cylinders - The 2015 IEICE
General Conference,C-1-4,Mar 2015

[6] J. M. McMahon, S. K. Gray, and G C. Schatz:
“Calculatiung nonlocal optical properties of structures
with arbitrary shape”, Phys. Rev. B., Vol. 82,
pp.035423-1—035423-12, 2010.

B FiEES TRE

19{IEI
. 5; 015? Q t
"L S ﬂ

(@ Arrayed in Straight

cw&7
Cuéf
cnd}

1018
A

v\ (%444 W
g}_’ Clo C9 8 C7
N o y
) ' 104&

(b) Arrayed in L shape
Figure2 Geometry of the gold nano-cylinder chain
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(b) Arrayed in L shape
Figure 3 Dipole moments peaks of the gold cylinder



