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Properties of Uniform Fiber Bragg Grating in High Birefringent
Photonic Crystal Fiber

Wang Zhi Li Xinbei Wang Jingjing
(Institute of Optical Information , School of Science, Beijing Jiaotong University, Beijing 100044)

Abstract: The spectral property of the uniform fiber Bragg grating in the high-birefringence photonic crystal fiber
are studied. By using the compact supercell method, the transmission property of photonic crystal fiber is analyzed,
the coupling rule of forward and backward transmission modes is studied, and properties of uniform fiber Bragg
grating written in photonic crystal fiber are concluded. The dependence of Bragg wavelength As, defined as the
resonant wavelength of the fiber Bragg grating in photonic crystal fiber with C;, symmetry, on the fiber structural
parameters is expressed. The spectrum of the fiber Bragg grating inscribed in a high-birefringent photonic crystal
fiber is analyzed and the peaks of reflectivity with different polarization states are much separated for the high
birefringent index. Finally, the spectrum of a common fiber Bragg grating in a birefringent two-mode photonic
crystal fiber are obtained, in which peaks of reflectivity corresponding to two polarization states of modes LP,; and

LP%, are separated due to high birefringence of the photonic crystal fiber.
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Fig.1 Cross-section of a photonic crystal fiber with

Cs¢, symmetry
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Fig. 2 Reflection and transmission spectra (a) and dependencies of the Bragg wavelength on the fiber structural parameters,

(b) number of rings of air holes, (c) relative hole size, (d) hole space of a uniform fiber Bragg grating in photonic

crystal fiber with Cs, symmetry
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Fig. 3 Cross section of an high-birefringence photonic crystal fiber (a) and modal birefringence (b)
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Fig. 4 Reflection spectra of an fiber Bragg grating

inscribed in the photonic crystal fiber of reference [4]
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Fig. 5 Scanning electron microscope cross-section image (a) and birefringence (b) of a two-mode high-birefringence

photonic crystal fiber
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Fig. 6 Reflection spectra of the fiber Bragg grating in the two-mode high birefringence photonic crystal fiber.
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