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Abstract The responsive characteristics of the structured fiber Bragg grating (FBG) under liquid medium with the
refractive-index (RI) linear distribution are analyzed. The simulated results show that the reflection spectrum of the
structured FBG are closely related to the properties of the RI distribution function of the liquid medium, such as the
RI gradient along its axis and the value of the RI at both of its ends. Based on the numerical results, the theoretical
model for the linear-approximation measurement of the RI gradient of the liquid medium by the structured FBG at the
low RI area (1.330~1.360) is established. Through the experiments, the feasibility of the theoretical simulations
and analyses and the practical applications of the RI gradient sensor based on the structured FBG are verified.
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Fig. 1 Configuration of the structured FBG

refractive-index sensor
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Table 1 Linear distribution functions, the RI boundary conditions and the corresponding RI gradient of the liquid medium

in the high RI area (1.420~1.450) and the low RI area (1. 330~1. 360)
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Fig. 3 Reflection spectrum of the structured FBG under the linear RI distributed liquid medium environment with

(a) high RI area (1.420~1.450); (b) low RI area (1.330~1.360)
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Table 2 Theoretical simulation data of the structured FBG under the liquid medium with the RI

distribution function listed Table 1
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Fig. 4 (a) Image of the sensor under the high-magnification digital microscopes; (b) reflection spectrum by the sensor

under water at room temperature
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Fig. 5 Scheme of the liquid phase medium with linear RI distribution and the corresponding RI gradient sensing system
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