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Fig. 2. Experimental setup of OMTDA. DFB-LD, distributed feedback laser diode; EOM, electro-optic modulator; MWS, micro-
wave source; DC, direct current; PC, polarization controller; PS, polarization scrambler; EDFA, erbium-doped fiber amplifier; CIR,

circulator; TBPF, tunable bandpass filter; AWG, arbitrary waveform generator; BPF, bandpass filter; VOA, variable optical atten-

uator; FUT, fiber under test; PD, photodetector; OSC, oscilloscope; DAQ, data acquisition card.
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Fig. 3. Power distribution of (a) low frequency and (b) high frequency components of activation pulses.
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Fig. 4. (a) Low-frequency, (b) high-frequency normalized power distribution, (c¢) post-processing 2D gain spectrum, and (d) normal-

ized power distribution for the highest peak of low-frequency and lowest peak of high-frequency when the peak power of the read-

ing pulse is 1.38 W.
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Fig. 5. (a) Low-frequency, (b) high-frequency normalized power distribution, (c) post-processing 2D gain spectrum, and (d) normal-

ized power distribution for the highest peak of low-frequency and lowest peak of high-frequency when the peak power of the read-
ing pulse is 0.69 W.
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Fig. 6. (a) Low-frequency, (b) high-frequency normalized power distribution, (c) post-processing 2D gain spectrum, and (d) normal-
ized power distribution for the highest peak of low-frequency and lowest peak of high-frequency when the peak power of the read-
ing pulse is 0.36 W.
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Fig. 7. (a) Low-frequency, (b) high-frequency normalized power distribution, (c) post-processing 2D gain spectrum, and (d) normal-
ized power distribution for the highest peak of low-frequency and lowest peak of high-frequency when the peak power of the read-

ing pulse is 0.16 W.
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Influence of nonlinear effects on forward stimulated Brillouin
scattering distributed sensing”

Yang Yu-Lian  Liu Li-Ming  Deng Qing-Xue Jia Xin-Hong '
Liang Wen-Yan  Jiang Li ~ Song Wei-Jie  Mou Xin-Yang

(College of Physics and Electronic Engineering, Sichuan Normal University, Chengdu 610101, China)

( Received 21 February 2022; revised manuscript received 2 April 2022 )

Abstract

The influences of nonlinear effects on sensing performance of forward stimulated Brillouin scattering
(FSBS) are investigated using opto-mechanical time-domain analysis sensor, which is taken for example. The
excitation of FSBS often requires high pulse power (at Watt level) because of the lower gain coefficient. Owing
to the co-propagation of reading pulse and scattered light, high-power activation pulses will induce various
nonlinear effects in an FSBS sensing system. Using the reported method based on activation-reading time-
domain separation, the influences of nonlinear effects due to activation pulses can be effectively avoided.
However, the nonlinear effects of reading pulses directly affect the sensing performance. Based on this
consideration, we study the influences of nonlinear effects on FSBS sensing and their physical mechanisms under
different values of peak power of reading pulses; the variation process of the 1st- and 2nd-order FSBS spectrums
along ~4.7 km standard single-mode fiber are revealed in detail. Finally, the optimal region is found, in which a

perfect FSBS local spectrum is obtained, and the sensing distance can be extended.

Keywords: forward stimulated Brillouin scattering, nonlinear effects of fiber, distributed fiber sensing
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