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Simulation on Surface Plasmon Resonance Properties of
Quasi-One-Dimensional Silver Nanoparticles in the
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Abstract: By means of discrete dipole approximation theory, the surface plasmon resonance (SPR) properties
of quasi-one-dimensional silver nanoparticles in the range of Vis-NIR have been simulated. The simulation
results display that the SPR spectra of quasi-one-dimensional silver nanoparticles consist of transverse and
longitudinal mode resonance bands, and both of them are greatly influenced by particle size and aspect ratio.
With the increase of aspect ratio, longitudinal higher pole resonance modes appear and red-shift with the
dipole resonance peaks, while the variety of size influences the position of transverse resonance peaks. In the
range of Vis-NIR, the quasi-one-dimensional silver nanoparticles with minor size and aspect ratio show that
their SPR properties are determined by longitudinal dipole resonance mode, and the nanoparticles with larger
size and aspect ratio display that their SPR properties are dominated by transverse resonance mode and
longitudinal higher-pole resonance mode.
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Figure 1. SPR spectra of quasi-one-dimensional silver
nanoparticles change with the alteration of incident angle
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Figure 2. The SPR spectra (a) and ratio of scattering to absorption
(b) of quasi-one-dimensional silver nanoparticles with uniform
volume of 2500tnm’ and various aspect ratio

B 2 BEEEFA 2500nnm’, €12 LA B — SRR BRI Y
SPR ki (a) BRHEHSTESWUHILLE (b)

B T A KT ) 20 W TR G T A AR i U LA
A, A RAEAARLE 350nm AT 450nm PRI #AT LA 1)
[ A1 DY AR S LRI AIAE ) R AR I PR, Gn ] 3 v Zefi) 1
X3 7R . 350nm 2o A7 A [r) 1 4/ DU B s i 0 57 K A%
FEI e AR /s, WAy A5 AR AL {H 450nm
I (R 1) A A LR e 32 K AR LU I S i ek, RV & AT
ARACANIA S, AHILYR B E B AR L 3 i ol B R
Bo MMORLKAR LB 5 I, n) DL B S A 1 Y
A S S e e TR ol = b 1 T (TEAR 2 21055 RS
Ly i asE, il 3 A I X ET R . MKAR
Fo/NT S B, iRl el B DA 5in 2 PR 1) L UG P

493 Scientific
#%% Research

i, I CAE EARED] BARDLH R .

Efficiency / a.u.

L § From 2 to 10

300 400 500 600 700 800
Wavelength / nm

Figure 3. Transverse resonance bands and longitudinal
quadrupole resonance peaks of quasi-one-dimensional silver
nanoparticles with uniform volume of 2500rnm® and various

aspect ratio
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Fig 4 SPR spectra of quasi-one-dimensional silver nanoparticles
with uniform radius of 50nm and various length
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Fig 5 SPR spectra of quasi-one-dimensional silver nanoparticles
with uniform length of 1pm and various diameter
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