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Abstract The periodic Ag nanonetwork structure formed via localized surface plasmon resonance (LSPR) has potential
applications in the deep-ultraviolet to near-infrared wavelengths. However, the relationship between the transmission and
conductivity characteristics and the morphology of the nanonetwork structure remains to be further studied. In this paper,
first, the effect of Ag nanoparticle morphology on the LSPR characteristics is theoretically analyzed using finite element
analysis. Then, the effect of the deposited Ag coverage on the light transmission properties of the periodic nanonetwork
structure is investigated. Finally, by establishing an equivalent resistance model, the resistivity and transmittance of the
Ag nanonetwork structure are studied and analyzed. The results show that Ag nanonetwork structure with higher light

transmittance and lower sheet resistance can be obtained when Ag nanoparticles with a certain thickness are deposited.
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Fig. 1 SEM images and transmission spectra of surface Ag NPs/NNW. (a) Surface Ag NPs; (b) Ag NNW:; (c) transmission spectra of
Ag NPs and Ag NNW'
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Fig. 2 Schematic diagram of Ag nano-ellipsoid array and the refractive index and extinction coefficient of the material. (a) Schematic

diagram of Ag nano-ellipsoid array; (b) Ag; (c) GaN
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Fig. 3  Transmittance curves of Ag nano-ellipsoid particles

under different transverse diameters
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Fig. 4 Transmission curves and electric field distribution diagrams of Ag NPs under different depths. (a) Transmission curves;
(b)-(e) electric field distribution diagrams of Ag NPs

RAWER AP B F LR 0 RRIE R 55 WA & A AR Ak
[ 4(b)~E 4Ce) AR B ATREE T AGF K LSPR
WA A B A g 9 KA 3K 25 4 14 HiL 3 43 A o

Ry T W 9T i R0 9 K BRI A 3 S R v 1 S
M), [#] 7 29 K A 35K UKL 19 86 ) B4 D 2 20 nm, 44 K 5
W AR EE d R 2 nm, {7 A5 51 949 2K 1 Bk 14 5] HE 5]
JA3 P 4y 5] 4 30,40 .50 .60 nm B GaN | Ag 44 >k ik
M50 1 3 ST RE M 2, i E S iR . AT LR B, Bl
Ag A K JIURL AL 5 5 BB/ DN, 98 K B 51 11 3 S AR AR 2
A LT A S T EE AT, K R B A sk
SRR LUE o Ag 5 F A ST SRR A ROR A

neff=na;,[1*f(l)}Jrn,\gf(Z), (2)
T, g Bl 4350 0 JE R 23 SORT Ag B AT 56928, L R 4l
KA Bk B L () R AL R N Ag NNW % 2 56 22,
BP Ag NPs 5 GaN By 42 fir 1 2 R 5047 s 3 1 AR 22 L
Wil B3 5 23 0 1 O, B A g 9 DK AR 3R OR8] B %) 9 /)N
20 2K A R AURE HE A 285 132 15 O, 98 DK AR 1R B 97 ) 3 S i
LB W s B H SRR A A KRR R
S Bt 2 TR B w0 | A GaN B BB Ag 4Nk Uk
B A PTG I, 3% 2R WO A R B 8 m .

A o SRR A B B A EL B A T, S
ARAT 0T o Hh B Y TR R 0 DR R AT e R T
FRAE GaN M | 1) Ag NPs RsF R AT S GaN 4%
RSN I 5] o BEA ORI AR /N34 5 58 ) 35 B

100 |
80
£
g
-l
EE
w
E 40}
—— P=30 nm
—+— P=40 nm
A0 —— P=50 nm
—— P=60 nm
0 L L 1 1 1
200 400 600 800 1000
Wavelength mm

PS5 Ag @K IURL MR 51 7EAS 5] J 399 A3 5 il 2k
Fig. 5 Transmittance curve of Ag nanoparticle array under

different periods
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