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Prediction of surface plasmon slow light waveguide as an optical
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Abstract

Surface plasmon polariton is a surface wave that propagates along the interface between metal and a dielectric, and its operating
frequency is approximately at the regime of infrared and visible. With such a plasmon from the interaction between electrons and
photons, the incident electromagnetic waves could be confined within a thickness smaller than the diffraction limit. In this work, we
designed a tapered surface plasmon based slow light waveguide, composed of dielectric (VO,)/ metal (silver)/ dielectric (a silicon
substrate) and a line groove array was inscribed on the silver as a coupler between electromagnetic waves and surface plasmon. With
the excitation of Goos-Héanchen effect, the slow light waveguide could support positive and negative power flows, resulting in an
effective propagation velocity of zero. Furthermore, we could manipulate the dielectric constant of VO, by temperature to achieve the

bi-stable states, i.e., the storage and release of surface plasmons and then the functionality of an optical switch.
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