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and the coordinate system.
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and left-handed electromagnetism in microwave photonic

Surface Plasmon Polaritons of the Metamaterial Symmetric
Five-layered Structures

ZHANG Hui-fang,ZHAO Yu-jing, TAO Feng,REN Hai-hong,
WANG Yan,BAI Li-hua,DAI Ye, YAN Xiao-na
(Department of Physics,College of Science , Shanghai University ; Shanghai 200444 ,China)

Abstract; The surface plasmon polaritons (SPPs) properties of symmetric five-layered structures composed
of three kinds of materials:left-handed material (LHM) ,negative dielectric permittivity material (NDPM),
and dielectric are investigated. The existence regions, dispersion relations, and excitation of the p and s
polarized SPPs in several types of symmetric five-layered structures are studied in detail. It is shown that
the properties of SPPs in different frequency regions are strongly dependent on the composite materials and
their sequencing of the symmetric five-layered structures. It is also found that more layers lead to more
surface dispersion branches, and more surface polarization modes in pass-band frequency. The intensified
transmission can be realized when p and s polarized SPPs resonance. The possibility of exciting and
observing SPPs by Attenuated Total Reflection (ATR) technique is also discussed.

Key words: Meta-materials; Surface plasmon polaritons; Attenuated Total Reflection(ATR) spectrum
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