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o ABSTRACT

Researches in the field of materials that have negative refractive index
(Metamaterials); including Plasmonic material that uses Surface Plasmons (SP) have
developed. These materials have a negative effective permittivity in a specific range of
wavelength. Recently The Photonic Crystal Fiber (PCF) based on (SP) had been used due
to its interesting features. The (SP) improves the optical properties due to the negative real
permittivity, which the free electrons in the Plasmonic material provides. This leads to
many new applications like optical filters, super lenses, optical sensors and many others.
The proposed structure in this study is a hexagonal Plasmonic Photonic Crystal Fiber
(PPCF) with four elliptical air holes, coated by Plasmonic material (gold or silver). We
studied the confinement loss and effective refractive index, by varying the thickness of the
Plasmonic material. The (Comsol Multiphysics) and (Matlab) have been used to calculate
the refractive index, confinement loss and optical properties .

Key Words: Photonic Crystal Fiber, Plasmonic Materials, Surface Plasmon, Resonance
Wavelength, Confinement Loss.
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