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Abstract The chaos generated by the external-cavity feedback semiconductor laser has an obvious relaxation
oscillation and the energy of the low-frequency band is low, limiting the dynamic range of chaos optical time domain
reflectometry (OTDR). An optical fiber ring structure is proposed herein to improve the dynamic range of the chaos
OTDR. Experiments and numerical simulation find that multibeam interference occurs when the chaotic light passes
through the fiber ring. Moreover, the energy of the low-frequency band is improved by delaying the self-beat
frequency effect. The experimental detection results show that the dynamic range of the chaos OTDR increases by
5 dB when the fiber ring is used under a 200-MHz detection bandwidth.
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Fig. 1 Experimental setup of chaos OTDR based on FR
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Fig. 2 Properties of chaotic light before and after passing FR. (a) Radio-frequency spectra; (b) time series
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Fig. 4 Detection results of fiber faults. (a) Detection result of 23.5-km fiber fault without FR; (b) detection result of
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Fig. 5 Properties of simulated chaotic signal before and after passing FR. (a) Radio-frequency spectra; (b) time series
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