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Fast and high precision refractive index sensing
system based on sweep spectrum measurement technology

LIU Maohuan'? FAN Xinyu*, WANG Bin?, XU Bingxin?, HE Zuyuan'~
(1. State Key Laboratory of Optical Fibre and Cable Manufacture Technology,
Yangtze Optical Fibre and Cable Joint Stock Limited Company, Wuhan 430074, China;
2. State Key Laboratory of Advanced Optical Communication Systems and Networks, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To meet the high demand for high precision refractive index measurement in different fields such as medicine and
chemistry, based on high precision sweep spectrum measurement technology, combined with tilt fiber grating for refractive index
measurement, a high precision refractive index change sensor system is proposed. The spectral measurement of the cut-off mode
of tilted fiber grating is carried out under the condition of slightly different refractive index, and the sensitivity of the cut-off mode
to the external refractive index response is 28.3 nm/RIU. The accuracy of measuring the peak center wavelength of a cut-off mode
at a fixed refractive index is calibrated. The measurement accuracy of refractive index change of 1.15 x 10° RIU is obtained, and
the measurement accuracy of 6.5 x 107 RIU can be further achieved in the case of static measurement.

Key words: spectral measurement; refractive index sensing; fiber grating; high precision
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