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Properties of regular-lattice photonic crystal fiber based on a double-hole unit
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Abstract: In order to obtain optical characteristics of the photonic crystal fiber with double air holes and quadrilateral lattice
arrangement, the finite element method was used to simulate the fiber. The results of birefringence, limiting loss, polarization
beat length and dispersion characteristics of the fiber were obtained. The results show that, compared with the elliptical air hole
photonic crystal fiber with square lattice arrangement, the double air hole photonic crystal fiber with square lattice arrangement
can obtain higher birefringence characteristics, reaching 10 > orders of magnitude , under the same air duty cycle conditions. The

limiting loss difference of the two polarization modes of the fiber can reach 107 order of magnitude. This type of optical fiber is

easy to manufacture, and has a certain application prospect in optical fiber communication and optical fiber sensing.
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Fig. 1 a—cross section of the proposed photonic crystal fiber based on a
double-hole uint  b—cross section of the proposed photonic crystal

fiber based on a elliptical-hole uint
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Fig.2 Effective index of x-polarized and y-polarized fundamental modes as

a function of wavelength
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Fig.3 Birefringence property of the proposed SL-DH-PCF and the SL-EH-
PCF
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Fig.4 Confinement loss of the proposed SL-DH-PCF and the SL-EH-PCF
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Fig.5 Beat length of the proposed SL-DH-PCF and the SL-EH-PCF
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Fig. 6 Dispersion of the proposed SL-DH-PCF and the SL-EH-PCF
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Fig.7 Effective index of x-polarized and y-polarized fundamental modes as

a function of wavelength for the proposed PCF
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Fig.8 Confinement loss of the proposed PCF
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Fig. 10  Birefringence property of the proposed RL-DH-PCF with different y
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Fig. 12 Confinement loss of the proposed RL-DH-PCF with different
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