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Stability of Reference Light Based on Fiber Bragg Grating in
Brillouin Optical Time Domain Reflectometer System
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Abstract In Brillouin optical time domain reflectometer (BOTDR) sensing system, it adopts optical coherent
heterodyne detection to obtain spontaneous Brillouin scattering signal, making up for the lack of weak signal in direct
detection. The system obtains the first-order optical wave of Brillouin frequency shift and the largest signal to noise
ratio (SNR) with modulating LiNbO; electro-optic intensity modulator by microwave source. But electro-optic
intensity modulator is affected by many factors, resulting that SNR with the first-order optical wave of the reference
light is low, which is heterodyne with the back Brillouin scattering light. Therefore, a new method of filtering
reference light by fiber Bragg grating (FBG) is proposed. and the variation of SNR with the first-order side is
analyzed. The experimental results show that the stable output of the first-order optical wave in a long time and
Brillouin coherent signal with the maximum SNR can be obtained. The feasibility of the scheme is proved.
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Table 1 Compared on the change rate of optical peak power of 0 order and 1 order

Time Maximum /dBm Minimum /dBm Change rate /(dB/min)  Average change rate /(dB/min)

1 —23.14 —41.18 0. 601

0 order 2 —28.73 —48. 32 0.653 0. 508
3 —31.19 —39.32 0.271
1 —12.47 —12.76 0.010

1 order 2 —12. 66 —12.75 0.003 0. 007
3 —12.63 —12.84 0. 007
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Fig. 7 Brillouin time domain signals. (a) Before filtering reference; (b) after filtering reference
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Table 2 Compared on SNR of the Brillouin signals of

different locatons before and after filtering

SNR of Fiber SNR of Brillouin
1 order /dB location /km signal /dB

3 50.76
—3.0214 5 50. 68

7 50. 65

3 58.63
—0.0053 5 58.53

7 58. 44
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