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Fabrication of Temperature-insensitive Twist Sensor Using Low Birefringent
Photonic Crystal Fiber Based Sagnac Interferometer

ZU Pengl’Z,XIANG Wang—hual’z,JIN Yong—xing3

(1 College of Precision Instrument and Opto-electronics Engineering,Tianjin University,Tianjin
300072,China)
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Abstract:

The circular birefringence effect in the low birefringent photonic crystal fiber caused by fiber twist is
investigated,which is applied in the Sagnac interferometer structure to realize a twist sensor.The
mechanical force is applied on the photonic crystal fiber in the Sagnac loop to introduce initial linear
birefringence and to generate a sinusoidal interference spectrum.Then,the dip wavelength of the
spectrum shifts due to extra circular birefringence caused by the fiber twist.The relationship between
the dip wavelength and twist angle follows Sinc function,which is in coincidence with the therical
analysis.The achieved sensitivity and resolution of the sensor are 1.00 nm/(° ) and

0.01° ,respectively.The sensor possesses ultralow temperature coefficients of —0.5 pm/°C.
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