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Simultaneous Measurement of Temperature and Refractive Index of a Medium

Using by a Side-Polished Fiber Containing a Fiber Bragg Grating
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Abstract: We proposed and demonstrated a simultancous measurement method to detect the refractive index and

temperature of a medium using a side-polished fiber involving FBG (fiber Bragg grating). The temperature of a

medium was obtained by using the Bragg wavelength shift of FBG, while the refractive index of medium were

calculated by using the transmission loss. The Bragg wavelength is independent on the refractive index of the

covering medium placed on surface of side-polished fiber, while the transmission loss at off-Bragg wavelength

highly depends on the environmental temperature because of thermo-optic effect of the medium.
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Fig. 2. Optical transmittance in accordance with refractive  Fig- 3. Measured optical transmission spectrums with change of

index of an external medium. refractive indices of the external medium.
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Fig. 4. Comparison and fitting theoretical transmission graph with

experimental results under conditions of d0=3.4 pm and R=50 cm.

Table 1.
refractive index at 1,550 nm.

Measured optical transmission and calculated
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Nex Transmission

refractive index
(A=588 nm) [dB]

(A=1,551 nm)
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Fig. 5. Variation of transmission spectrum with change of

surrounding temperature.
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Fig. 6. Machinism to calculated thermo-optic coefficient of a

medium. Here dy=3.4 pum.
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