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Photonic crystal fibers with high nonlinearity, large
birefringence and multiple zero dispersion-wavelength*

Wang Er-Lei!  Jiang Hai-Ming?" Xie Kang? Zhang Xiu-Xia?

1) (School of Instrument Science and Opto-electronics Engineering, HeFei University of Technology, Hefei 230009, China)
2) (School of Electronics and Information Engineering, Beifang University of Nationalities, Yinchuan 750021, China)
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Abstract

A novel kind of total internal reflection photonic crystal fiber (TIR-PCF) with highly nonlinear, large birefrin-
gence and multiple zero-dispersion wavelengths is designed. Characteristics such as birefringence, effective mode areas,
nonlinearity and dispersion are investigated by finite element method (FEM). Numerical results demonstrate that the
birefringence is 2.54 x 1072 at the wavelength of 1.55 pm, and high nonlinear coefficients (50.22 W tkm™! and 54.61
W~ 1km ! in X, Y polarization directions respectively) are obtained by setting the appropriate structure parameters. In
addition, two zero-dispersion wavelength points appear in the infrared band, one of which emerges near the wavelength
of 1.55 um. The design provides a new structure for large birefringence, highly nonlinear and photonic crystal fiber with
multiple zero-dispersion wavelengths, and it could be widely used in polarization control, nonlinear optics, dispersion

management and super-continuum generation.

Keywords: photonic crystal fiber, large birefringence, highly nonlinear, zero-dispersion
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