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Properties of Rayleigh Backscattering in Optical Fiber with Arbitrary
Input Optical Pulses

Y1 Duo, WANG Zhi, WU Chong-qing, LIU Lan-lan, PAN Chao-nan
(Key Lab of Education Ministry on Luminescence and Optical Information Technology . Beijing Jiaotong
University, Beijing 100044, China)

Abstract: Rayleigh backscattering is an important physical process in optical fibers, and the Optical Time
Domain Reflectometer (OTDR) based on the rayleigh backscattering, is one of the most important and
widely-used optical fiber measuring equipments. Rayleigh backscattering progress with arbitrary input
optical pulses in the fiber was analyzed theoretically, the impulse response function was derived on the
basis of regarding fiber as a linear system, and backscattered output pulse of square pulse and pulse with
vibrating was discussed. For the square pulse, the theory of impulse response was demonstrated by
commercial OTDR instrument. For the pulse with vibrating, the experimental results show a good
agreement with the simulation.

Key words: Fiber optics; Rayleigh backscattering; Pulse response; Optical time-domain reflection





