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Abstract An analytical solution is developed to describe the localized surface plasmon resonance (LSPR) responses

to complicated environmental refractive index of metal nanostructures with arbitrary shapes. Both local and bulk

refractive index sensitivity equations with their essential influence parameters are also presented. Theoretical

—

analysis and numerical calculation results demonstrate that the peak wavelength of the LSPR spectra for metal
index of analyte, the greater the spectra response.
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nanostructures increases exponentially as the analyte thickness grows, and is greatly dependent on the refractive
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index of analyte, receptor thickness as well as metal nanostructures shapes and materials. The bigger the refractive
OCIS codes

refractive index sensitivity and a sharper shape will bring on greater bulk refractive index sensitivity. These results
can be used as guidelines in fabricating high sensitive LSPR-based biochemical sensors.
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Furthermore, a thicker receptor will induce poorer local
sensors; refractive-index sensitivity; quasi-static theory; shape; receptor thickness

UEAF R A R 4 I 91K S5 A BIF 9 52 31 T Ok

B0 SR L 2 2 B SRR Ol R L Bt
5 J AR A5 K TR Y R T 2 WO T AR SRR L X

1]
rFS B HEE: 2012-05-03; WBIME R HHEA: 2012-07-04
By iR,

N

JE JR B 3R T 4 B AR SRR (LSPR) L 535 SO6 1% B3k
g e — P A AL 1 55

R AT 0 ) 4 T ol K &
TEEB N DCH (1984

H
F ) LSPR 335 (1) W A 5K 5 H BT Ak 19 47 W 31 58 % 1)
E-mail: wyingma(@ gmail. com

G o T WA 11 22 Al S e 1 T B B 5 0 T 41 P 224
EETE : AT A RIS (4102016) i E B B 75 #8206 CATTKOLD FUR AR % B T8 5 BE AL BT 3E 4 (KY TZ201102) %%
) S U A e R T 6 1 A i SR L P T T

1228001-1



2 i

PRI I 75 A Al A2 85 T EL A 7 S Py o P

N T kgt LSPR A& & 1 I - F 52 4
A 9 R 25 AR 1R T D6 D' 1% X B 358 3 S S5 A Ak £ W)
183 7 5 WA AR TR AR R/ i — O R
S AR (Mie) R g5 i T AT R R /N ERE 94 K
LA R DGO T S HL A IR T A HL R RO R AT 5% AR
2o (B0 J0 36 6 o 4 )T 2 IE BROE 45 0 9 1 DL
Amanda 5B T LSPR RIS K 5 8 3 18
G AR S R b 1 R A TR I A AR L ok
LI T & B ARG B AR RSE AL A A
SRR o SR A R 0 23 A 5 Bl S E 00 A )
19 52 B 07 FH o 4 Ja 98 K G5 4 A AR A T H U R R
JZ BTS2 TS R 8 TR S A B R 1 A
HEi.

AR SCAF X LA L R 4 S 1AL OB IR 4 s 480k

ZE R A SRR B W )= RN R IR T SR AR A
PR 52 2% B 358 R 19 D i e IO A T S A R AR 4 X
R T 45 A0 K S5 A Xk B 85 4 Joi w4 3 ks A A
FHan i TR Y KA o A A EUE B

2 HieHES 50

P 1 ik T T A A SR < R A R 45 K e
AL RS TR — AL AR TF I I RN ne B9 4
JEAKEE GG — BRI d IR,
A SRS R o SRR B2 — T T 5K B A A <
GOREEH Z F 55— T3 T RE 45 R S 3t W R 00 A
Yr. FREEH I B T B (T R n,) 18 B BUR A
AR 2 B E B R R Y d. B

Bl 4B AORG5H JIr Ab A e SR BE R THE I . (a) 48 90K 45 04 T b 1 S0 B0 3R 58 2 L BUER AT RZ DL R B o i 2 1Y
SR (b X-Z 77 1) B 4E ) T 4

Fig. 1 Calculation model of metal nanostructure and the external medium. (a) 3-D picture of metal nanostructure

immersed in external medium layer, receptor layer and analyte layer; (b) 2-D cross section of in X-Z direction
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Fig. 2 Spectral response and refractive index sensitivity in multilayer media. (a) Peak wavelength changes as a function of analyte

thickness under different receptor layers; (b) influence of receptor layer thickness on local refractive index sensitivity
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Fig. 3 Spectral responses of silver triangular nanoprism with different analyte thicknesses. (a) Extinction spectra for three

different analyte thicknesses; (b) peak wavelength changes as a function of anaylte thickness for different receptor
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Fig. 4 Extinction spectra when receptor thickness is (a) 40 nm and (b) 120 nm
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Fig. 6 Bulk refractive-index sensitivities of silver nanodisk, nanocube and triangular nanoprism. (a) Extinction spectra of

silver triangular nanoprism in different bulk refractive indices; (b) comparison of bulk refractive-index sensitivities

for three different nanostructures
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