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Fig. 1 Cross section of the proposed IG-PCF with a fiber
core of arrays of subwavelength circular air hole pairs
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Fig. 2 Effective index of the x-polarized and y-polarized
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fundamental modes as a function of wavelength for the
proposed IG-PCF. The inset shows the major electric
field component of the z-polarized fundamental
mode at A=1.5 pm
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Fig. 3 Dispersion of the x-polarized (solid triangle) and the

y-polarized Chollow triangle) fundamental modes of
the proposed IG-PCF
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Novel Highly Bireferingent Photonic Crystal Fiber Based on an Elliptical Hole
Fiber Cladding and a Fiber Core of Double-micro-hole Units

LIU Xu-an'?, WU Gen-zhu'?, CHEN Da-ru"?, LIU Jun"?, LU Qi-jing""*
(1 Institute of Information Optics, Zhejiang Normal University, Jinhua, Zhejiang 321004, China)
(2 Joint Research Laboratory of Optics of Zhejiang Normal University and Zhejiang University ,
Hangzhou 310058, China)

Abstract: A novel highly birefringent photonic crystal fiber (PCF) with elliptical air holes in the fiber
cladding and arrays of subwavelength double-hole units with size of about 0. 16 um in the fiber core was
proposed. Dispersion and birefringence property of the proposed PCFs was investigated by using a full-
vector finite-element method (FEM) and anisotropic perfectly matched layers. Curves between modal
birefringence (confinement loss) of the proposed PCFs and the wavelength of the input light for PCFs with
different parameters of ellipticity, normalized area, diameter of the two microholes, distance between the
two microholes are reported in details. Simulation results showed that high birefringence (larger than
0.001) and ultralow confinement loss (less than 0. 000 2 dB/km) are achieved. The proposed design of the
PCF is an approach to achieve both the high birefringence and the low confinement loss by introducing
asymmetric microstructure both in the fiber cladding and in the fiber core.

Key words: Photonic crystal fiber(PCF) ; Elliptical air holes;Birefringent; Confinement loss



