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Effect of Refractive Index of Substrate on Fabrication and Optical
Properties of Hybrid Au-Ag Triangular Nanoparticle Arrays
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Abstract Based on the substrate of silica and different types of slides, the effect of refractive index of substrate
on fabrication and optical properties of hybrid Au—Ag triangular periodic nanoparticle arrays is systematically
investigated. The optical spectrum of localized surface plasmon resonance (LSPR) simulated by discrete dipole
approximation (DDA) numerical method shows that the nanoparticle arrays can obtain better refractive index
sensitivity (RIS) and figure of merit (FOM), when refractive index of substrate is 1.43 and 1.68, respectively. The
nanosphere lithography (NSL) is used to fabricate the periodic nanostructure arrays. The experimental results
demonstrate that when refractive index of substrate is 1.43 and 1.68, nanoparticles and substrate have better adhesive
ability. Meanwhile, the nanoparticles both form a large—scale monolayer array with the hexagonally close—packed
structure.

Key words hybrid Au—Ag nanoparticles; substrate refractive index; discrete dipole approximation; nanosphere
lithography
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Fig.1 Schematic view of a single hybrid Au-Ag triangular nanoparticle. (a) Three—dimentional schematic view;
(b) cross section view
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Fig.2 Extinction spectra results of compound nanostructure arrays with different refractive index substrates
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Fig.3 Sensing performance of the two different substrate hybrid Au-Ag triangular nanostructure arrays in different medias
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Table 1 Refractive index sensitivity, full width at half maximum and figure of merit compare between two different substrates

Feature Noupstrare=1.43 Nsubstrate=1.68
Mmrs /(nm/RIV) 560 486
Ay /MM 183 185
FOM 3.06 2.63

2k LTI SIS A 1.43 71 1.68 1149 52 4 401 K [ 51 1) 3 55 240 55082 A 5T D] 5 ARDN B B 5 A7 A

Z5t o

4 i K S

S5 v 4y ) 3 IRCAT 5 3 R 1.68 1) SFS B R AT 5 46 R 1.43 1Y A7 D F A Shy R IR R AN ] 36 e 4 S 30
X = AR S A G R A2 K R B Y S
4.1 KA #

S EROR C 0 )2 R B W IR G K LR R RS R SRR S AR BR (PS 3K, 4% 360 10 nm)
42 A5 s M 28 R TR 4 AR VR Y 4l 5 2 99.95%, 14 F1 T 750 MM FH BHRE 38 4 A AT BR S &) . #T e Sl SF5
P ACA S R, B AR 7l R L 5 46 T AR 7 B RRER FH LR P IR v A B ] AR 77 ) C—Vac ZZ300 7Y i BH 4
R PEAL  AE B2 N 5x107 Pa F 2888 4 VB TN 4% .

4.2 ERE

1) B ER VT2 1 emx 1 cm /N J5 T8, 76 P9 B A B8 PS5 B8 10 min, 42255 78 T 7K £ 1 B A5 8 10 min,
B A K LB Kok, BAEEAARWR T,

2) o 3 4 L JC A VAR L TR (T 0 B 98%, T []) 5 XA /K (30%) T A4 R (R R EE R 3:1)f £ 80 CT'F
FER AL b, B JS R B 25 88 1k ke T R AR T

3) B e A KB F K R IK (30%) FE /K (28%) TR A W (R ALEE 2 5:1: 1), 7£ 80 T RIHIE A1 h,
B JE K LB K v e T R ORAAAE R B TRk b Ol i = %), il B AR T
4.3 WAKBKZ

T e AR A 360 nm 14 3R IR 2 M A K ER (5 8 20 B0k 8% , SE 50 % A )78 S AL R S Y A e R L AR
Jei P I T 0 A5 B B0 )2 5 HE A PS BRASEAR , LK 9 b I8 S 7E F BAVHE I 35 XU R A P E TR (45 C) TR o TR

P4 B HU A AR B A ] 4 0 O T TR

Fig.4 Schematic illustration of hybrid Au—-Ag nanoparticle array fabrication with this process
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Fig.5 SEM images of the hybrid Au—Ag nanoparticle array on two different substrates
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