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Abstract

A chaotic-laser-correlation fiber-network-faults locator is developed. Utilizing the broad bandwidth chaotic

light emitted from a laser diode with optical feedback as the probe beam, it can locate the reflection events along fiber
by the correlation characteristics of chaotic light. Measurement results show the faults locator can obtain 0.5 m

range-independent spatial resolution, 19.8 dB dynamic range of 4 % reflection and lower than —58 dB sensitivity.
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Fig. 1 Structure of chaotic-laser-correlation fiber

faults locator
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Table 1 Sub-part parameters of correlation optical fiber fault locator based on chaotic laser

Elemets

Parameters

Threshold current Typical bias current Typical emitting power Central wavelength Spectrum width

DFB-laser diode

22 mA 40 mA

Working wavelength Working bandwidth

Fiber mirror

1550 nm +40 nm
Operating voltage Bandwidth
Photo-detector
5V 125 MHz
Bandwidth Sampling ratio
Data capture card
125 MHz 500 MS/s

2 mW
Reflectivity
95%
Conversion gain
1.5 V/mW
Memory capacity
2 Mbit

1553 nm 0.3 nm
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Fig. 2 Time series (a), power spectra (b), autocorrelation trace (c¢) of chaotic signal employed in

chaotic-laser-correlation fiber faults locator
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Fig. 3 Average of 50 correlation traces when 48. 8 m,
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Fig. 4 Average of 100 correlation traces when a 3. 8-m variable optical attenuator with attenuation point in the

middle of it is measured. (a) 19.8 dB attenuation, (b) 20. 8 dB attenuation
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Fig. 5 Average of 50 correlation traces when a 68-km fiber with open end is measured. (a) correlation trace,

(b) the details at end of measured fiber
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