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Electrically Control Characteristics of Liquid Crystal Filled
Photonic Crystal Fiber

Luo Caixiu' Xie Yingmao'*
' School of Physics and Electronic Information, Gannan Normal University, Ganzhow, Jiangxi 341000, China
* Institute of Optoelectronic Materials and Technology, Gannan Normal University,

Ganzhow , Jiangxi 341000, China

Abstract Based on the electrically control characteristics of liquid crystal, the band-gap of an perfect two-
dimensional photonic crystal which is composed of triangular lattice circular air holes, the spectrum of liquid crystal
5CB filled photonic crystal fiber for different angles ¢ which are between the direction of external electric field and x-
axis, and the optical field distributions when the wave source wavelength is 2504 nm and different defect modes
wavelength are numerically calculated by finite-difference time-domain (FDTD) and perfectly matched layer (PML).
The results show as follow: the band-gap of an perfect two-dimensional photonic crystal ranges from 2335 nm to 2438
nm; the defect modes move to short-wave with the increasing of the angle ¢, and the maximum value of regulation is
73 nm when the angle ¢ ranges from 0° to 90°; the light energy will not localize at the fiber core when the wave
source wavelength is not within the band-gap limits; the light energy will localize at the fiber core when the wave
source wavelength corresponds to different defect modes wavelength, and its distribution is more homogeneous with
the increment of the angle 6.

Key words fiber optics; liquid crystal photonic crystal fiber; finite-difference time-domain method; defect mode;
optical field distribution
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Fig. 1 Structure model. (a) Perfect two-dimensional photonic crystal; (b) liquid crystal photonic crystal fiber
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Fig. 3 Spectra for different angles at observation spot a. (a) §=0°;
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Fig. 2 Spectrum of perfect two-dimensional photonic

crystal
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Fig. 4 Optical distributions of wave source which wavelength is 2504 nm at different angles. (a) §=30"; (b) §=60°
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Fig. 5 Optical distributions of wave source which wavelengths correspond to different defect modes wavelengths.
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