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Stabilization of a Sagnac interferometric optical fiber current sensor
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ABSTRACT

A new method of stabilizing a Sagnac optical fiber current sensor is presented. This method is characterized by
creating a proper amount of circular birefringence the fiber Sagnac, whose corresponding value of rotation angle is
(m+1/2)n —2¥, removes the effect of linear birefringence and leads to achieve good stability. Using the technique

the stability of the current sensor was improved more than 10 times to within +2.3% at 300Arms.
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Fig. 1. Configuration of a Sagnac interferometric fiber op-
tic current sensor
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Fig. 2. The schematic of the experimental set up : LD(laser
diode); FC(fiber coupler): PD(photo detector); TC
(twist controller); LIA(Lock-In Amplifier).
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Fig. 3. The output fluctuation of the Sagnac current sensor
for different twist rates:(a)a=mn—2¥, (b)a=(m
+1/2)n—2¥. This indicates that maximum stability
can be achieved by setting a =(m +1/2)n—2¥.
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Fig. 4. Oscilloscope trace of the Sagnac optical fiber cur-

rent sensor output.
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Fig. 5. The ratio M of the amplitude of 2 ws-component P
2wy to the amplitude of dc-component Py as a
function of the AC current(f;=60Hz). The data
were fitted to the function.
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Fig. 6. Faraday rotation as a function of the AC current
(f; =60Hz). The data were fitted to the function.
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