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Optic-Fiber Sagnac Strain Sensor Based on Alcohol Selectively-
Filling Photonic Crystal Fiber
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Abstract; A new optic-fiber Sagnac strain sensor based on alcohol filling photonic crystal fiber
was proposed and demonstrated, by which measuring the minute strain could be achieved. The
birefringence of the photonic crystal fiber (PCF) was produced by alcohol selectively-filling the
air holes of the PCF. And then the alcohol selectively-filling photonic crystal fiber was embedded
in the Sagnac loop and the Sagnac interference effect was achieved. Then the peak wavelength of
the Sagnac interference spectrum could be changed by strain because the peak wavelength shift was
directly proportion to strain change. The micro strain sensitivity is measured to be 3. 66 pm in a
micro strain range from 0 to 3 958.
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Fig. 1 Sagnac interference system
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Fig. 2 Refractive index profile of the PCF before
alcohol filling and after alcohol filling
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Fig. 3 Modes distribution of the alcohol filing PCF
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Fig. 4 Microscope figures of the PCF collapsed
area
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Fig. 5 Transmission spectrum of the Sagnac
interference loop
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Fig. 6 Transmission spectra of Sagnac interference
loop with different micro strain
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Fig. 7 Fitting line of the spectra wavelength and strain
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