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Statistical Properties of Rayleigh Backscattered Light in Single-Mode
Fibers Caused by a Highly Coherent Laser

Ren Meizhen Xu Tuanwei Zhang Faxiang Li Fang Liu Yuliang
(Optoelectronic System Laboratory, Institute of Semiconductors, Chinese Academy of Sciences ,

Beijing 100083, China)

Abstract Statistical properties of the Rayleigh backscattered light power and phase caused by a highly coherent
semiconductor laser from single-mode fiber are presented. Based on the random phasor model, the results show that
the probability density function (PDF) of Rayleigh backscattered light power from single-mode fiber follows the
modified Rician distribution. The phase distribution of Rayleigh scattered light is approximately Gaussian distribution.

The experimental results are shown to correspond to theoretical derivation, and the maximum power of scattered
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light from different lengths increases linearly with the mean intensity.
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