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Abstract

The fundamental challenge in the design of plasmonic waveguides is the management of the trade-off between
mode confinement and the propagation range. The propagation range in plasmonic waveguide structures is limited by Joule
losses, associated with the metallic region of the structure. One method of dealing with this problem is the application of
anisotropic dielectric materials. Presently, with the availability of engineered photonic materials with strong anisotropy, the
design of plasmonic components with anisotropic substrates has become an important area of research. Further, anisotropy
gives additional method of controlling propagation in a waveguide.

Analysis of surface plasmon propagation in nano-metal strip waveguides using materials with various types of
anisotropy has been carried out with rigorous computational setting called the method of lines. At first the dispersion of
fundamental modes in an asymmetric strip waveguide with isotropic substrate is obtained and the results are compared with
the standard results. Then, to analyze the effect of anisotropy on mode propagation, an asymmetric strip waveguide with
anisotropic dielectric substrate is considered. Both uniaxial and biaxial materials are considered as the substrates in this
study. Variation of phase and attenuation constants with metal film thickness for each of the four modes is obtained for all
the cases under study. The effect of anisotropy, material parameters, and the geometry of the waveguide structure on the
dispersion of the fundamental modes is discussed in detail.
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