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1li
femtosecond laser irradiation

1
According to the requirement of quasi-distributed high temperature sensor based on fiber Bragg grating

Shaanxi 710054, China
(FBG), preparation method of the FBGs with different periods is studied by using the femtosecond laser phase mask
distributed temperature measurement is achieved. The quasi-distributed sensor system is consist of the FBG
different temperatures indicate that the Bragg wavelength of the FBG is shifted linearly as the temperature increases
Key words fiber optics;
fiber Bragg grating
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combined with fiber pulling. Periods of the FBGs are controlled by changing the stress applied to the fiber during
Reflectivity of the FBG keeps at —10.2 dB after annealing for a long time at 800 “C. This FBG sensor system can be

then the quasi-distributed high temperature sensor based on the FBGs with different
applicable to sensing measurement within 800 ‘C

Bragg wavelengths is obtained. Temperature response parameter of the FBG is demonstrated, and two points quasi-
demodulation instrument and FBGs with different Bragg wavelengths
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Fig. 1 (a) Set-up diagram and (b) reflection and transmission spectra of the FBG with high reflectivity

fabricated by using the femtosecond laser and phase mask
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Fig. 2 Diagram of the FBG quasi-distributed temperature sensing system
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Fig. 3 Spectra of two FBGs with different Bragg wavelengths (The inset shows the spectrum of two FBGs after welding)
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Fig. 4 (a) Temperature sensing calibration results of the FBG1; (b) temperature sensing calibration results of the FBG2
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Table 1 Validation results of the FBG under low-temperature section

Setting temperature /°C Temperature of the FBG1 /°C Deviation /°C Temperature of the FBG2 /°C Deviation /°C

65 64.71 —0.29 64.76 —0.24
85 83.84 —1.16 84.02 —0.98
105 103.20 —1.80 104.03 —0.97
135 133.15 —1.85 134.56 —0.44
165 164.50 —0.50 166.45 1.45
200 199.78 —0.22 202.55 2.55
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Fig. 5 Verification schematic diagram of the FBGs for quasi-distributed temperature sensing
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Table 2 Measured data of the quasi-distributed temperature sensor at different time

T /s Temperature of the FBG1 /°C Temperature of the FBG2 /°C
0 48.37 120.31

100 53.35 121.78

120 54.26 121.78
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Fig. 6 Reflectivity of the FBG fabricated by femtosecond laser versus temperature
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Fig. 7 (a) Reflectivity of the FBG under 800 °C versus annealing time; (b) reflectivity of the FBG after annealing under different

temperatures; (c) results of the calibration fitting for heating and cooling; (d) demodulated temperature of the FBG and the deviation
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