
Fig. 1. SCS of single and coupled metal nanowires for different 
values of environment refractive index ( 310pwγ −= ⋅ , 

1 0.5p pw acω −= = )  
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Surface plasmons have been the subject of significant interest in recent years as they exhibit 
properties ideal for a wide range of potential applications. These include: plasmonic waveguides 
[1], subwavelength resonators [2], optical nanoantennas [3] and biosensors [4].  

In this paper we consider the plasmon resonances of single metal nanowire and coupled 
nanowires embedded in 
dielectric media with different 
values of permittivity. Radius 
of each wire is a , separation 
distance between them is d , 
frequency dependent dielectric 
permittivity pε  is given by the 

Drude model 
2 11 ( ( ))p p iε ω ω ω γ −= − + . 

Here pω  represents the 
plasma frequency, γ  is the 
material absorption. The 
following values of outer 
space refractive index have 
been considered: 1 1n = , 

1 1.2n = ,  1 1.4n =  ( 1n ε= ). 
Figure 1 represents the 
scattering cross section (SCS) 
of single nanowire, pair of 
coupled nanowires and cluster 

with triangular or square configuration (see insets in Fig. 1). For modeling the normalized value 
1 0.5p pw acω −= =  is used, c  is the light velocity in vacuum. Illumination direction is shown in Fig. 1. It 

is seen that growing of the dielectric constant leads to the blue shift of plasmon resonances. Enhancement 
in sensitivity to environment properties is observable in the cluster with square configuration.  
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