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Polarization Splitter Based on Resonant Tunneling Phenomenon in
Three-Core Photonic Crystal Fibers

Wen Ke Wang Rong Wang Jingyuan Li Jianhua

(Institute o f Communications Engineering , PLA University of Science and Technology , Nanjing, Jiangsu 210007, China)

Abstract A polarization splitter based on resonant tunneling phenomenon in three-core photonic crystal fibers
(PCFs) is presented. The supermodes in three-core PCFs will be resonant if their effective refractive indices satisfy
some conditions. Choosing the appropriate parameters of PCFs. one polarization light will be close to the resonant
condition and the other will be far away from the resonant condition. In the end of PCFs, the light power of the two
polarizations can be confined in different cores. Full-vector finite element method (FEM) is applied to calculate the
effective refractive indices in three-core PCFs. Full-vector beam propagation method (BPM) is employed to analyze
the performance of the splitter. Numerical simulations demonstrate that it is possible to obtain a 1. 039-mm-long
polarization splitter for 1. 55-pum light, and the extinction ratio can reach —36.98 dB. In this case, the bandwidth
with the extinction ratio better than —11 dB is 24 nm.
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Fig. 1 Cross-section of the proposed polarization splitter

in three-core PCFs
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Fig. 2 Electric field component of y-polarization light.
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