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Fig. 1. The picture of the actual object of PCF:
(a) cross section of the PCF under the electron mi-
croscope; (b) the image of the full-filled PLCF under

a polarizing microscope.
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Fig. 2. Schematic geometry of the full-filled PLCFs.
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Fig. 3. The transmission spectrum of unpro-
cessed PCF.
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Fig. 4. The transmission spectra of PLCFs filled with
different kinds of LCs.
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Table 1. The transmission parameters of PLCFs filled
with different kinds of LC.

K AX/nm ALK

==t _
LOWS  Anfne = no) Anm (i) fE/dB

01 0.083(no, = 1.483) 706 41 16.794
02 0.111(no = 1.489) 792 24 16.425
03 0.149(no = 1.508) 765 5 15.542
04 0.249(no = 1.514) 717 40 15.495
05 0.375(no = 1.501) 741 13 16.206
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Fig. 5. The bandgaps structure of PLCFs filled with
LC of different effective refractive index: (a) n =
1.533; (b) n = 1.625; (¢) n = 1.705.
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Fig. 6. The transmission spectra of No. 01 PLCF with

different temperature.
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SPECIAL ISSUE — Liquid crystal photonics and applications

Transmission characteristics of photonic crystal fibers
based on filling different kinds of liquid crystals®

Wang Jia-Lu"? Du Mu-Qing? Zhang Ling-Li® Liu Yong-JunY?" Sun Wei-Min?

1) (College of Automation, Harbin Engineering University, Harbin 150001, China)
2) (Key Lab of In-fiber Integrated Optics, Ministry Education of China, Harbin Engineering University, Harbin 150001, China)
3) (Department of Physics, Harbin Institute of Technology, Harbin 150001, China)

( Received 24 December 2014; revised manuscript received 15 April 2015 )

Abstract

The transmission characteristics of full-filled photonic liquid crystal fibers (PLCFs) which are filled with five kinds of
liquid crystals (LCs) are experimentally studied and theoretically analyzed. The influences of temperature and external
electric field on the transmission characteristics of PLCFs are also discussed in this paper. The transmission spectra of
PLCFs show obvious bandgaps, and the number and the central wavelengths of the bandgaps depend on the average
value of the refractive indices of LCs. By changing the temperature from 20 °C to 80 °C, a blue shift in the bandgap
is observed, and the maximum tuning range of the bandgap is 41 nm. Then, with the voltage turning from 0 V to
250 V, the output power of the transmission spectrum decreases, while the central wavelength of the bandgap is almost
unchanged. Finally, the transmission spectrum keeps a good stability, even if the polarization state of the input light

changes.

Keywords: photonic crystal fiber, liquid crystal, photonic bandgap, sensor
PACS: 07.60.Vg, 42.70.Df, 42.81.Wg DOTI: 10.7498/aps.64.120702
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