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A Novel Way to Measure the Temperature Characteristic of
Polarization-Maintaining Fiber

NING Ti-gang, QIN Xi, PEI Li, TAN Zhong-wei, TONG Zhi, JIAN Shui-sheng
(Key Laboratory of All Optical Network & Advanced Telecommunication Network , Ministry of Education,
Institute o f Lightwave Technology , Beijing Jiaotong University, Beijing 100044, China)

Abstract Polarization-maintaining fibers (PMF) are widely used in coherent optical communication systems, optical
fiber sensors, optical fiber lasers, optical fiber gyros, and so on. The temperature stability is one of the key factors
for the application of such fiber. In this paper, the characteristics of the fiber Bragg grating(FBG) fabricated in the
PMF are analyzed by both of the theory and experiments. The results show that the higher of the temperature, the
narrower of the polarization peak space. This is the theory basis of the high resolution new method to get the

temperature characteristic of PMF. The experiments for the PMF at temperature range from —40 C to 130 C are

measured, and the results agree well with the theory analysis.
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Fig.1 Theoretical and experimental change of

Panda PMF's birefringence at different temperature
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Fig. 3 Reflective spectra of PMF gratings at

different temperatures

1546.5

1546.0

1545.5

1545.0

Wavelength /nm

1544.5
(@)

40-22 -4 14 32 50 68 86 104122140
Temperature /C

1544.0

x10°

o measured by FBG
3 —— theory

Change of birefringence

R
-40 -20 0 20 40 60 80 100 120 140
Temperature /C
B4 RSB K DQMRTH (D5
REEHRR
Fig. 4 Relation of PMF wavelength (a) and

birefringence (b) versus temperature
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