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Investigation on Rayleigh Scattering Waveform in Phase Optical
Time Domain Reflectometer
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(College of Science , Harbin Engineering University, Harbin , Heilongjiang 150001, China)

Abstract
backscattering in a singel mode fiber, theoretical simulations of Rayleigh waveforms for 1550 nm of nanosecond pulses

On the basis of theoretical calculation of one-dimensional pulse-response model of the Rayleigh

in 80 m fiber in a phase optical time domain reflectometer (OTDR) are presented. By changing physical parameters
such as refractive index, laser frequency and pulse width, relations between waveforms and the physical parameters
are given. With the increase of optical fiber’s refractive index. the drifting quantity of the first Rayleigh peak
increases and the Rayleigh peak density decreases; with the increase of the laser frequency, the drifting quantity of
the first Rayleigh peak shows a periodic attenuation oscillation, and the Rayleigh peak density increases accordingly;
with the increase of the pulse width, the drifting quantity of the first Rayleigh peak dispalys a periodic attenuation

oscillation, the Rayleigh peak density decreases, and the peak power increases.
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Fig. 2 Rayleigh scattering waveforms with different refractive indices. (a) n;=1.5; (b) n;=1.63 (¢) m;=1.7; (d) n,=2.0
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Fig. 3 Characteristics of Rayleigh scattering waveform varying with refractive index. (a) Drifting quantity of peak

position; (b) peak density with refractive index
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Fig. 4 Characteristics of Rayleigh scattering waveform varying with laser frequency. (a) Drifting quantity

of the peak position; (b) peak density of the pulse
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Fig. 5 Characteristics of Rayleigh scattering waveform varying with pulse width. (a) Drifting quantity of the first

peak position; (b) peak density; (c¢) the first peak power
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Fig. 6 Experimental Rayleigh scattering waveforms with different pulse widths. (a) w=100 ns; (b) w=200 ns
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