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A Kind of Hybrid Surface Plasmonic Waveguide Based on Un-flat
Substrate Structure
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Abstract; A kind of hybrid surface plasmonic waveguide working in the terahertz frequency range and
based on un-flat substrate structure was proposed. The relative permittivity of InSb changed with the
working frequency was investigated. The mode properties of the proposed structure and two other un-flat
substrate structures, such as the effective mode area, propagation length, figure of merit and energy
ratio, were investigated in detail by varying with the working frequency and geometrical parameters. The
results show that the proposed structure can reach the same propagation length with the traditional
structure, while the mode area of the proposed structure is smaller by more than an order of magnitude
compared with that of the traditional hybrid waveguide, which indicates stronger mode confinement. The
proposed waveguide satisfies the requirement of the application in high density circuits in the terahertz
range.
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Fig. 1 The 3D schematic of three traditional surface plasmonic waveguides and the corresponding electric field
distributions with the simulation parameters: R=30 pm,g=4 pm,r=r, =10 pm, f=1 THz
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