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Finding the Dispersion Relation of Surface Plasmon Polariton in the
Interface between a Plasmonic and a BirefringentMedium

SaeidehGolzari Zamir, Alireza Abdikian

Physics and Photonics Department of Malayer University, Malayer (abdykian@gmail.com)

Abstract- In this paper the condition for surface plasmon excitation and also surface plasmon polariton
dispersion relation between an isotropic plasmonic medium and a birefringent medium in TM is considered. For
simplicity, it is supposed that one of optical axes is laid on the interface and the other two axes are rotated about
it by an arbitrary angle 6. Maxwell’s equations are used to derive the relations. It is found that condition for the
formation of surface plasmon and the dispersion relation are functions of # and the dispersion relation has a
linear functionality with respect to the frequency and the wavenumber.The slope of dispersion relation is
dependenton the optical properties and also orientation of the principal axes. The trend of change of plasmon
frequency as a function of @ is related to the positive or negative sign of dielectric constant difference of rotated
principal axes.

Keywords: Surface Plasmon Polariton (SPP), Dispersion relation, Condition of surface plasmon formation, Birefringent
medium.
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