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Analysis of coupling characteristics of square five-core photonic crystal fibers

QIAN Yan, LIU Min ,YANG Jing, MA Yunhua
(College of Communication Engineering, Chongqing University, Chongqging 400044, China)

Abstract: To study the influence of the structure parameters of a square five-core photonic crystal fiber (PCF) on

coupling characteristics, according to the characteristics of its five super-modes, a method to calculate the coupling length

of the PCF was given. The effect of the wavelength and the structure parameters on the coupling characteristics of the PCF

was numerically studied in detail with the finite element method. The results show that the coupling length increases with

the increase of the core-to-core distance, air-filling ratio, core refractive index and core diameter. However, the coupling

length decreases with the increase of the wavelength. The results will provide the theoretical foundations for the design of

directional couplers based on five-core PCFs.
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Fig. 2 Distribution of the electric field vector
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Fig.3 Modefield distributions at A =1.55um
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Fig.4 Coupling length L_ as a function of wavelength and core-to-core

distance
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Fig.5 Coupling length L, as a function of air-filling ratio
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Fig. 6 Coupling length L_ as a function of core refractive index
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Fig.7 Coupling length L_ as a function of core diameter
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