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Characteristic Analysis of Gold-Coated Photonic Crystal Fiber
Polarization Filter
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Abstract: A photonic crystal fiber polarization filter based on surface plasmon resonance is
proposed and investigated. The gold is coated into the selected air holes in order to make surface
plasmon modes and core modes resonate. The finite element method is used to analyze the effect
on the filter performance by changing the parameters. Numerical simulation results show that the
positions of resonance peaks and the resonance strength of core mode and surface plasmon mode
can be well adjusted by changing the thickness of gold film and diameter of air holes. The
confinement loss in x-polarization can reach to 740. 5 dB/cm at 1. 31 wm, the confinement loss in
y-polarization is very low, and the loss peaks in x-polarization and y-polarization are separated by
a large distance. Then a novel kind of photonic crystal fiber polarization filter working at the
communication wavelength is designed.
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Fig. 1 Cross section of the PCF polarization filter
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Fig. 2 Dispersion relations of the core mode and SPP
mode
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Fig. 4 Variation of the loss with the thickness of
the gold layer
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Fig. 5 Variation of the loss with the gold-coated air
holes
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