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Abstract

Design of Chaotic Light Source for Chaos Optical

Time Domain Reflectometry
Qiao Yi"*, Ma Jun"?, Zhang Jianguo'*

" College of Physics and Optoelectronics, Taiyuan University of Technology, Taiyuan, Shanxi 030024, China;

? Key Laboratory of Advanced Transducers and Intelligent Control System, Ministry of Education, Taiyuan, Shanxi 030024, China

In order to satisfy the requirement of high precision optical fiber fault diagnosis, we have developed a
chaotic light source module, which is composed of a bandwidth chaotic signal source and a laser modulation circuit

1

Among them, the bandwidth chaotic signal source produces a chaotic electrical signal with flat frequency spectrum and

—

10 dB bandwidth up to 500 MHz. When the signal is amplified by the modulation circuit, the driving distributed feedback
(DFB) semiconductor laser can output high power and broadband chaotic laser signal. When the chaotic source module is
applied in optical fiber fault diagnosis, it can not only realize the detection of fiber breakpoints and mismatch junctions, but
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also achieve a range-independent spatial resolution of 0.35 m in the detection range of approximately 107 km. In addition,

the chaotic source module can be conveniently applied to such fields as chaotic radar and chaotic secure communications.
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Fig. 1 Architecture of the chaotic light source module
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Fig. 2 Boolean chaos circuit
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Fig. 3 (a) Boolean chaotic electric signal; (b) spectrogram; (c) correlation curve
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Fig. 4 Adjustable current source
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Fig. 7 (a) Boolean chaotic light signal; (b) spectrogram; (c¢) correlation curve
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Fig. 9 Chaos ranging result at (a) 44 km; (b) 107 km
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Fig. 10 Detection results of dense reflection events
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