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Detection of Spontaneous Brillouin Backscattered Power in Distributed Optical

Fiber Sensor System Based on High Frequency Microwave Technology

SUN An, CHEN Jia-lin, LI Guo-yang, WANG Li, CHANG Li-ping, LIN Zun-qi
(Joint Laboratory for High Power Laser Physics, Shanghai Institute of Optics and Fine Mechanics ,
The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract  The technique of Brillouin scattering distributed optical fiber sensing has been presented. Optical
heterodyne detection was used to detect the weak Brillouin back scattering signal based on single longitudinal mode
distributed feedback (DFB) laser and electric optical modulation technique. The scattering signal was amplified
effectively by improving the filter and erbium doped fiber amplifier (EDFA). The 11 GHz radio-frequency (RF)
signal of Brillouin back scattering is gathered and averaged. The experimental procedures and results are presented.
The results show that the peak power of Brillouin back scattering at 11 GHz can reach 50 mV, and the intensity
noise of light source induced the system’s signal to noise ratio (SNR) decreased greatly, which reduced the difficulty
of signal process in demodulation system. The experimental results confirm that the configuration is feasible.
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Fig. 2 Experimental arrangement for measuring Brillouin

back scattering signal using microwave detection system
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Fig. 3 Radio frequency wave of Brillouin scattering

signal using heterodyne detecting
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signal using polarization scrambler
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