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Experimental Study of Temperature Characteristics of Polarization
Coupling Intensity of Photonic Crystal Fiber Coil

LiYan Sun Yanfeng SongJingming Wang Xu

School of Instrumentation Science & Opto—FElectronics Engineering, Beithang University, Beijing 100191, China

Abstract Photonic crystal fibers (PCFs) are investigated. The polarization cross—coupled distributions of both
polarization—maintaining photonic crystal fiber coil and ordinary polarization—maintaining fiber coil are tested at
various temperatures utilizing white light interferometers. Changes of polarization coupling intensities of fixed

polarization cross—coupled points in fiber coils at different temperatures are also analyzed. The obtained results show

polarization maintaining fiber coil possesses better stability against temperature changes than that of ordinary
intensity; photonic crystal fiber coil

1

that, in the temperature range between —40 C and 50 C, the maximum change rate of polarization coupling intensity

of photonic crystal fiber coil is 0.97%, while that of ordinary polarization maintaining fiber coil is 4.71%, which is
polarization—maintaining fiber coil.
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almost five times as the former one. Thus it can be concluded that the coupling intensity of photonic crystal
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Fig.4 Measured results and the coupling points of photonic crystal fiber coil. (a) Measurement in the positive direction;

(b) measurement in the opposite direction
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Fig.5b Measured results and the coupling points of ordinary polarization—maintaining fiber coil
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Table 1 Coupling points’ polarization coupling intensities of PCF coil

T/C h, /dB h, /dB h, /dB h, /dB
-40 -61.17 -58.8 ~55.43 -63.54
-10 -61.47 -58.96 ~55.82 -63.76
20 -61.75 -59.34 ~56.09 -63.83
50 -62.37 -59.64 ~56.39 -64.44

22 PMF YRR [RI R G s % 10 11 i A 75 58 )
Table 2 Coupling points’ polarization coupling intensity of PMF coil

T/C h, /dB h, /dB h, /dB h, /dB
-40 -46.83 ~50.09 -50.95 -48.74
-10 -48.72 -51.58 -52.36 -49.59
20 -49.04 -53.35 -53.94 -50.62
50 -51.20 ~55.04 ~55.56 -52.68
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Fig.6 Trend of the change of coupling points’ polarization coupling intensity of fiber coil. (a) Photonic crystal fiber coil,
(b) ordinary polarization—-maintaining fiber coil
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Table 3 Variation and rate of change of polarization coupling intensity of PCF coil’s coupling points(from —40 C to 50 C)

Point Al Az Bz Bl
Ah /dB 1.2 0.84 0.96 0.90
n /% 0.97 0.71 0.86 0.70

#4 PMF A R 0 B AR A ik S A8 A 44 (-40 T~50 C)
Table 4 Variation and rate of change of polarization coupling intensity of PMF coil’s coupling points(from —407C to 50 C)

Point A, A, B. B
Ah /dB 4.37 4.95 4.61 3.94
1% 4.45 4.71 4.33 3.88
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