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Study of Polarization—-Maintaining Photonic Crystal Fibers with Zero
Birefringent Temperature Sensitive Coefficient
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Abstract The factors that affect the temperature sensitivity of typical polarization— maintaining photonic
crystal fibers (PM—-PCF) are analyzed. By using the finite elements method, the influence of temperature on the
birefringence of the typical solid core PM- PCF is studied, which mainly includes thermo- optic effects and
thermal expansion. The results show that the thermo- optic effects can be neglected and the temperature
sensitivity of birefringence can be represented only by a polynomial function of the center distance of adjacent
air holes A under the working temperature from - 150 C to 150 C. The birefringence increases with A and
becomes zero at A=5.16 pm. The compact hybrid Sagnac interferometer is used to measure the birefringence
of five PM-PCF samples with different A under different temperatures. The experimental results conform well
to the simulation.

Key words fiber optics; polarization—maintaining photonic crystal fibers; birefringence; temperature sensitive
coefficient
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Table 1 Simulation data

Temperature /C A /pm Interval /pm n. n.
-150 __ __ 1.442145 1.0001575
25 4.00-6.00 0.2 1.444000 1.0000000
150 - - 1.445325 0.9998875
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Table 2 Main parameters of the PM=PCF samples

Number A /um D./pm Ly/mm
1 4.4 105.8 3.12
2 4.9 117.8 3.21
3 5.0 120.2 4.4
4 53 1274 5.33
5 5.6 134.6 6.31
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Table 3 Experimental results

Number L /mm dB /AT /(107 K™)
1 696 -4.390
2 806 -1.206
3 833 -0.707
4 909 0.525
5 988 1.010
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Fig.6 Birefringence temperature sensitivity under different A
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