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Application of carrier modulation in polarization coupling
measurement to improve SNR
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(College of Precision Instrument and Opto-Electronics Engineering, Tianjin University,
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Ministry of Education Tianjin University , Tianjin 300072 , China)

Abstract : The position and intensity of polarization coupling points in polarization-maintaining fibers ( PMFs) caused
by stress and twist can be detected effectively by Polarization Coupling Measurement( PCM) ,so the distributed PMFs
sensing system of stress, strain, temperature and position can be realized. However, the Signal Noise Ratio( SNR) and
the detection sensitivity of Polarization Coupling Measurement will decrease due to various noise sources. In order to
improve SNR of the measurement system, external carrier modulation using LiNbO; modulator is implemented. The
modulated signal is received by the photodiode and digital demodulation algorithm is used for data processing. The ex-
perimental results show that the measurement sensitivity is obviously improved when scanning speed is 0. 75 mm/s,
modulation frequency is 9.1 kHz and samples frequency is 140 kHz. The gain of SNR is 8 dB and the demodulation
algorithm spends only 1.12 s.
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Fig. 1 principle of polarization coupling detection system with carrier modulation
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Fig.2 read out of the interferogram of one coupling point
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