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Analysis of Coupling Characteristics of Dual-core Photonic
Crystal Fibers Based on Tellurite Glass

GUO Shi-liang, HU Chun-hai, HUANG Hui,SHA Xiao-peng, LI Zhi-quan
( Institute of Electrical Engineering ,Yanshan University ,Qinhuangdao, Hebei 066004 ,China)

Abstract: A novel octagonal duel-core photonic crystal fiber based on tellurite glass was proposed. Using
the Full-vector finite Element Method (FEM) and coupled-mode theory,impacts of structural parameters
on characteristics of the coupling was analyzed. The results show that the coupling length decreases
significantly as the value of hole-pitch decreases, but the relative coupling length changes slightly as the
value of hole-pitch decreases; the coupling length increases slightly as the value of air hole diameter
increases, the relative coupling length increases significantly as the value of air hole diameter increases;the
coupling length increases slightly as the value of ellipticity increases, the relative coupling length increases
significantly as the value of ellipticity increases. The performance of the design polarization splitters was
desired when the relative coupling length is 1. Then a kind of polarization splitters based on the proposed
dual-core PCF was obtained. The two polarized lights are separated entirely with 139 pm fiber,
simultaneously the polarized light extinction ratio is —53. 46 dB at the wavelength of 1. 55 pm. Besides,
the bandwidth is over 120 nm when the extinction ratio is less than — 20 dB, which exhibited high
performance of splitting one light into two orthogonal polarization states comparing to the other duel-core
polarization splitter with highly extinction ratio and short length.

Key words: Fiber optics; Dual-core photonic crystal fibers; Full-vector finite element method; Polarization
splitter ; Coupling length;Polarization extinction; Tellurite glass
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Fig. 1 Cross section of the dual-core PCF
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