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Investigation of Hybrid Plasmonic Waveguide with DDMEBT Polymer
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2Department of Electronics, Faculty of Electrical and Computer Engineering, University of Kashan, Kashan, Iran
3Department of Ceramic Engineering, Imam Khomeini Technical College of Meybod, Yazd, Iran

Abstract- Beyond the diffraction limit, plasmonic waveguides (PWs) have the ability to manipulate light
at nanoscale structures through surface plasmon polaritons (SPPs) at metal-dielectric interface. Much
interest has been paid to PWs because they are promising candidates for developing highly-dense
integrated photonic circuits. Hybrid plasmonic waveguides (HPWs) are recent novel type of PWSs, which
have shown a favorable balance between mode confinement and propagation loss. In this paper a multi-
layer HPW including DDMEBT dielectric layer is proposed and it's modal properties such as effective
refractive index, propagation length and effective mode area using finite element method (FEM) is
calculated. Also performance of HPW is evaluated using figure of merit (FoM). In this waveguide
effective mode area is achieved in the range of 0.027-0.069um?. Such waveguides structures can be utilized
for ultra-compact nano-photonic devices.

Keywords: Effective refractive index, Effective area, Figure of merit, Hybrid plasmonic waveguide, Propagation length.
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