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The Analysis of Surface Plasmon Polariton Propagating on Silver
Nanowire in Near Field
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& Quantum Physics , University of Science and Technology of China, He fei 230026, China)

Abstract: Surface plasmon polaritons propagting along the silver nanowire was studied by near field
scanning optical microscopy with twoprobes. In the experiment, one of the probe connected tolaser is
positioned on one end of the silver nanowire to exicte surface plasmon polariton in near field, and the
other probe scans along the silver nanowire to collect surface plasmon polariton in near field. The
experimental result shows that surface plasmon polaritons are excited by the probe efficiently, and someof
them reach the distalend facet of silver nanowire by propagating along the gap of silver nanowire and silica
substrate. Finite element method is used to calculate the field distribution of surface plasmon polaritons
modes on silver nanowire, which shows there are two surface plasmon polaritons modes with one as
fundamental mode and the one as high mode. The fundamental mode of surface plasmon polariton, with
its energy bounded to the gap of silver nanowire and silica substrate, suffers less scattering loss and can
reach the other end of the silver nanowire. And the high modeof surface plasmon polariton attenuates
quickly due to the scattering on the surface deffects. With the fundamental mode of surface plasmon
polariton as information carrier, the efficiency of integrated optical device can be increased for its low

propagation loss. What is more, the security of information transmission is improved since theenergy of
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the fundamental mode is bounded to the gap without scattering during propagtion, which is important in

optical conmunication.

Key words: Surface plasmon resonance; Integrated optics; Near field scanning optical microscopy;

Nanowires; Optical character recognition; Numerical analysis; Optical losses
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Fig. 1 Experimental setup
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(a) NSOM image of the SPP intensity distribution alon
the silver nanowire
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(b) Normalize intensity distribution of SPP along the silver
nanowire (solid line in (a))
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Fig. 2 Experimental results
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(a) The cross section of the sample

(b) Fundamental mode (c) High order mode of SPP propagating
along silver nanowire

B3 HEENLER
Fig.3 Numerical calculation results
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