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Fig. 3 Wavelength shift of the etched half versus temperature
for two FBGs
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Influence of Temperature on Performance of Fiber Bragg Grating
Based on Chemical Sensor
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Abstract: The chemical sensing principle based on Fiber Bragg Grating (FBG) was presented. The relation
between effective core index and surrounding index of etched FBG was derived and obtained by numerical
calculation. The error of sensing affected by temperature was discussed. The results show that the sensor
sensitivity is affected by temperature through both the FBGs and the refractive index of chemical solutions
change. A scheme of temperature-insensitive chemical sensor based on FBGs was designed. Wavelength
shift of sensor versus temperature for two FBGs in low and high concentration of propylene glycol solution
is experimentally investigated. The result indicates that, two wavelength shifts of the sensor in purified
water exhibit almost the same thermal effects,so that the thermal effect can be eliminated by measuring the
wavelength difference. The ratio between entire wavelength shift with thermal effect and wavelength shift
of grating not etched is 0. 6, which is basically the same as theoretical result. The entire wavelength shift
with thermal effect can be educed by wavelength shift of grating not etched,eliminating the thermal effect
in solution sensing.
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