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Measurement of concentration and temperature based on
fiber loop ring-down spectroscopy

CHENG Ruixue', LU Heng®, YANG Yaping® , WANG Fang’
(1. Image Center of Xinxiang Central Hospital, Xinxiang 453000, China; 2. College of Electronic and Electrical Engineering,
Henan Normal University, Xinxiang 453007, China)

Abstract: In order to improve the sensitivity and stability of concentration and temperature measurement, the optical loss in
the optical fiber system was monitored by means of time-domain analysis. A sensing system based on fiber loop ring-down
spectroscopy ( FLRDS) was proposed. Based on the measurement results of concentration and temperature , parameter selection of
the core-offset sensing structure was analyzed experimentally. The effect of intra-cavity signal amplification on pulse intensity and
pulse number was studied. The results show that, when the interference length L and offset D are 4cm and 3. 75 um respectively,
interference effect is optimal. Pulse peak intensity is 4 times that without intra-cavity amplification and pulse number is bigger.
When the sucrose and glucose concentration is 0. 100g/mL ~0.400g/mL, concentration sensitivities are 756. 51 s/ (g/mL) and
909.07us/(g/mL) , and the detection limit is 0.0014g/mL. The temperature sensitivity is 1.83ps/C in the range of 30°C ~
200°C. The design and research of this system provide valuable guidance for sensing application of concentration and
temperature.
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Fig.2 Transmission spectrum

a—with different core-offset values bh—with different interference lengths
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Fig.3 a—schematic diagram of a sensor head b—rcore-offset photograph

under light microscope
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Fig. 6 Fitting curves of ring-down spectrum under different solutions
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