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Abstract Fresnel reflection—- based optical fiber sensor for quasi- distributed refractive index (RI) detection
using the optical time domain reflection technique as an interrogation method is proposed. Ambient RIs at
different positions along the long fiber link can be obtained by monitoring the Fresnel reflection signals. The
experimental results show that the measurement range can reach 16 km, and the refractive index sensitivity is
from 38.785 dB/RIU to 305.430 dB/RIU (RIU means refractive index unit) when the RI is from 1.3486 to 1.4525.
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Fig.1 Experimental setup of the refractive index sensor
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Fig.2 OTDR traces of the two-point sensor system when the refractive index of (a) solution 1 and (b) solution 2 changes
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Fig.5 OTDR traces of the four—-point sensor system
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Table 1 Comparison of the measured refractive indexes and the true values

Measured value

True value

Head 1 Head 2 Head 3 Head 4
1.3486 1.3484 1.3490 1.3489 1.3480
1.3623 1.3625 1.3628 1.3628 1.3621
1.3732 1.3729 1.3733 1.3738 1.3738
1.3874 1.3872 1.3871 1.3875 1.3880
1.3944 1.3941 1.3940 1.3939 1.3949
1.4043 1.4041 1.4038 1.4038 1.4047
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