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Abstract A theoretical study of liquid crystal filled photonic crystal fiber is presented. The effects of electric
birefringence of liquid crystal in the liquid crystal filled photonic crystal fiber and the transmitting properties of
photonic crystal fiber are investigated by using the full vector plane wave expansion and beam propagation methods.
At the same time, finite different time domain method is used to calculate the change of liquid crystal molecules with
the external electric field. The simulation results show that the electrically controlled liquid crystal filled photonic
crystal fiber can act as a terahertz switch with about 0. 55 THz bandwidth. It also has low coupling loss and high
extinction ratio which is more than 30.78 dB. Furthermore, when the frequency of the incident terahertz wave meets

some conditions, the device can control the polarization state of the incident terahertz wave.
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Table 1 Characteristic parameters of the switch

Switch  Imaginary part of effective Loss
coefficient /(dB/cm)
9.6153x<107*
11.522

status refractive index
On 1.4095X107°
Off 0.001689
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