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(a) One-dimensional (1D) array of grooves
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(b) Dispersion relation of SSPPs
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Fig. 1  Schematic of the one-dimensional (1D) array of

grooves, and dispersion relation of SSPPs on the

surface corrugated with an array of shallow grooves

filled with different types of dielectrics
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(b) Polythene
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Fig. 2 Distribution of the magnetic field in a unit cell for

grooves filled with air and polythene respectively

for different frequencies
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Fig. 3 Normalized decay length versus frequency for the

surface corrugated with shallow grooves filled with
air, polythene and silicon respectively(the metal is

modeled as PEC in the calculations)
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Fig. 4 Normalized propagation length versus frequency for
the surface corrugated with shallow grooves filled
with air, polythene and silicon respectively(the metal

is considered to be Copper (Cu) in the calculations)
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Fig.5 Spatial variation of the E field amplitude of the

SSPPs on the surface corrugated with the grooves
filled with PE for four different frequencies
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Terahertz Surface Plasmon Polaritons on Metal Surfaces Corrugated by
Shallowly Dielectric-filled Grooves

ZHANG Yang-yang', ZHU Fang-ming', SHEN Lin-fang’, GAO Zhen®
(1 School of Information Science and Engineering , Hangzhou Normal University , Hangzhou 310036, China)
(2 Department of Information Science and Electronic Engineering » Zhejiang University , Hangzhou 310027, China)

Abstract ;. Surface plasmon polaritons (SPPs) propagating along a metal surface corrugated with an array of
shallow grooves filled with dielectric are studied analytically. It is shown that the asymptotic frequency of
SPPs can be greatly decreased by stuffing the grooves with dielectric, and thus the fields exhibit much
better confinement. In the THz frequency range. the influence of the absorption in real metal on the
performance of spoof SPPs is also examined. The numerical calculations show that long propagation length
and subwavelength field confinement are simultaneously available for spoof SPPs on the real surface
corrugated with grooves stuffed by the dielectrics. The good guiding ability of the structured surface at
THz frequencies is further verified by numerical simulations of wave transmission. The proposed structure
may lead to a new design of devices for routing terahertz radiation in highly integrated circuits.

Key words: Surface Plasmon Polaritons (SPPs); Terahertz radiation; Waveguide; Subwavelength field

confinement





