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Measurement of phase difference in 3x3 fiber coupler based on FOCT

Xiao Yueyu, Wang Hongwei, Yan Jinkui, Peng Lei
(Key Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University, Shanghai 200072, China)

Abstract: A method to determine the phase difference in a 3 x3 fiber coupler by the all fiber optic
current transducer was presented. The theoretical model of the response of an all fiber optic current
transducer, according to the principle of the Sagnac interferometer, to the parameters of phase difference
of a 3x3 fiber coupler and the interference fringe was established. An objective function was constructed
by calculating the sum of square error of the measured response and the predicted response with different
couples of unknown parameters. An optimization algorithm was used to obtain the phase difference and
the interference fringe. Experimental research was carried out on a commercial 3 x3 coupler, and the
measurement result agrees well with the theoretical estimation.
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Fig.1 Schematic of FOCT based on 3x3 coupler
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Fig.2 Schematic of measuring system(a) and picture of Sagnac

interferometer (b)
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Fig.4 Probability distribution of optimum phase difference
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