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Research of Mutiple Fano Resonances in Plasmonic Octamer Clusters
Huang Yunhuan Xue Baoping
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and Optoelectronics, Taityuan University of Technology, Taiyuan, Shanxi 030024, China

the Fano resonances are generated in the plasmonic octamer clusters composed of nanorings and split nanorings
detection.

Abstract The extinction spectra and distribution of electric near field of the octamer clusters composed of nanorings
with different incident light polarizations. In addition, multiple Fano resonances can be generated and the modulation

1

and split nanorings are calculated by using the finite-difference time—domain method (FDTD). The results show that

.

depth and resonance wavelength of Fano resonances can be tuned by adjusting the angle of the external ring of the
=

plasmonic octamer clusters. These results can be used in Raman scattering, biological and chemical molecule
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Fig.1 (a) Schematic of plasmonic octamer clusters composed of nanorings; (b) extinction spectra of nanoring (black) and
split-nanoring (red), the inset represents the geometrical structure of the nanoring and split—nanoring; (c)(d) near—field

distribution of split—nanoring
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Fig.2 (a) Extinction spectra of the plasmonic octamer clusters composed of nanorings as a function of the angle 0 ;

(b)~(g) near—field enhancement and current density vector distribution of plasmonic octamer clusters composed of
nanorings with different angle 6
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Fig.3 (a) Extinction spectra of plasmonic octamer clusters composed of nanorings versus the angle 6 ; (b)~(g) near—field
enhancement and current density vector distribution of plasmonic octamer clusters composed of nanorings

with different angle 6

A b 25 SR R W 9 K PR N SR A 2540 5 Fan 55 “BIF 58 19 94 K BR 7 10 58 1A 1 76 34 5 9% 3 42 X% Liu 25 ™ 0F 5 19
A0 K BRI P L A L IR (0 R38R LE S DL RE B8 15 AN 5] B9 A S D' i U D b A U ik v S iR B 4 Lk o
R 110 ] i R U B A iR S TS e SR AR 4 AN K B B e A RN X A K B N R AR AT 7 AR Y 22 R
FEHR AT I 3
3.2 BREMAKFNBEEPNSERELIRAR

HT T B 2 A O A A i A0 S I 0 I A iR ] 4 BB TR B AR /)N, B SR 490 DK B 38 A DU i S IR I5F 7 e 11 Ak A AR
SR ) FL TG S 3G 5 DR R — 2B TS T B REGOR IR N R AR i ik v SRR I o P 4(a) 5k 11 D5 i) A S O fig
R 77 1) A oo ik N B 2GR BR N IRAK BT DL OE TS S ERMIJ M 0 Z MR SC R o BEAE BY QKR IR £ 0 7 1
KR — A F B (k10 HE 20 005 U FL AR A 9 o R 132 128 i 384 I, 58 A R (A0 (8 ) B L LR AR = A &
) (B (0 ] ) W 12 v L Uk 1) G 1% 07 ¥ Hh B T 20, O L VR TR BE B TR o A TR R B ALK BR N R AR BE
%5 e Z BE WL IR LG A B IR, 2 ) 0 R L 3 o SRR D AR B S a0 A o TR 4(D) | ()73 i O B AN K BR

062401- 4



52, 062401(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net

[E] J& F1 6 A 90°F1 120° i B¥ 24 40 oK R /N AR AE 55 — A5 045 2L 4R D < 4 19 30 37 0 A &1, I TpomT DU Y, B 2
YK IR N TR AR ] 7 oo Bl 1 A T A B SN K IR LI R T AR S 0 AR AR AR 2, 7R AR I 4 B IR i A
SR 7 1] 55 A v R] g Bl A B S OK B A B R T 1) A B 1 (D A A R R RS L ST A
R R AR S TR B . B IR TE] IS AR 0 Y HE OR, BE 0 K IR N R AR HP I 4 S BE RGN OK 38 5 v B] A Bl Y
VR 20 K A i) 114 8 A0 R R I A P o 07 3 5, B 280 00 DK PR\ SRR 114 8 A0 R 3 Wl /), DAL A 25 — A~ 7
VLR IR RN, B RN KRR E) S £R 0 Ay 60° 1 90° ) /N AR AE A B A 2 1075 nm A1 1090 nm 4b
(935 5 43 A5 Q1B 4(d) () FTR , BF B 9K R /SR AR v (8] 78 o il 1 1 79 A 55 224 90 oK R A A L 4% 7 1) 5 1 T 64~
B S0 20 K B 00 16 B L3I O 1 A R, TR A T A R R T L S O A 59 R T LR B I A S A R
Ao B IR IE A 0 (35, B 2L K IR 1] A R G B M B 0 5 N IR SR IR O A B I T AR (B
B LG R IR IR AR SR A I 455 X A B S L2 0 4 1, SR A R e L R R R R B B BRAIC . B ORI
JNBRARAE S = A 1 0 T iR Ak 1Y Fi 37 4 5 R F I B AR 0 A T RT A(E) (@) T, AL PR LR S B A A
A v B AE oo Bl B AN B R GOR IR LT 1A R AR AR AR A X T R LAY 6 S BF L GOKR R BOR T SR DY
W FEHRASE ST B T3 = A MR S AR, 2k A W AR o S A U 1 v A B S R AR AT TR ZE T O
Jaig I TS AN AR o BB PRI £ 0 A8 K, SRR 6 A K FR R RE A R 0 L 5 N i RO
T B BT 2T T S AN K IR\ TR A A v 0 A0 R T 0 3 B8 TS A T A R ) 9 R R 3 T AR AT

\H 0nm| P&

Extinction /um?

2
0 900 1200 1500
Wavelength /nm

K4 (a) BERAKRIR\RIR T OGIE 5 I 0 19 5CF ; (b)~(@) AT S 0 11 5 ZLA0 K PR /\ R A 114 30T 375 18 538 1 Bl U0 2 188 2R 1k 53 11
Fig.4 (a) Extinction spectra of the plasmonic octamer clusters composed of split—nanorings versus the angle 6 ;
(b)~(g) near—field enhancement and current density vector distribution of plasmonic octamer clusters composed

of split—nanorings with different angle 6
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Fig.5 (a) Extinction spectra of the plasmonic octamer clusters composed of split—nanorings versus the angle 6 ;
(b)~(g) near—field enhancement and current density vector distribution of plasmonic octamer clusters composed of split—

nanorings with different angle 6
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