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Research on side hole fiber Bragg grating sensing system
based on beat frequency demodulation
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Abstract ; In response to the problem of low wavelength scanning resolution of side hole fiber Bragg grating sensors in
high-temperature and high-pressure annular mirrors underground , the traditional sensing optical path for frequency de-
modulation is improved,and a laser frequency based side hole fiber Bragg grating pressure sensing system suitable for
underground annular mirrors is designed ,which can perform long-distance sensing underground and effectively improve
its resolution. In addition,combined with self-injection locking technology,it separates the sensor from the fiber laser
unlike the traditional beat frequency demodulation optical path that uses lasers as sensors, making it easy to be applied
in underground environments. The system uses a linearly chirped fiber Bragg grating as a dispersion compensation unit
and a reflector on one side of the laser, transforming the wavelength change caused by pressure on the fiber Bragg grat-
ing into the cavity length change of the resonant cavity, thereby improving the detection sensitivity of the system. Mo-
reover, the structure and measurement principle of the method used are explained, and the measurement results and

accuracy are analyzed and calculated. The experimental results show that the system has high sensitivity and measure-
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ment accuracy with a pressure sensitivity of 0. 12553 MHz/MPa. The proposed method has the advantages of a simple

demodulation system,good stability,and adjustable sensing distance.

Keywords : fiber optic sensing;fiber Bragg grating;fiber laser;beat frequency detection
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Fig. 5 The beat frequency signal observed on the spectrograph
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