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Fiber Sensor for Simultaneous Measurements of Refractive Index and

Temperature Based on a Michelson Interferometer

YAN Xu'. FU Haiwei’
(1. School of Physics and Optoelectronic Engineering, Xidian University, Xi’an 710071, China;

2. Ministry of Education Key Lab. on Photoelectric Oil-gas Logging and Detecting, Xi’an Shiyou University, Xi’an 710065, China)
Abstract: An all fiber sensor for simultaneous measurements of refractive index and temperature was fabricated
based on Michelson interferometer. The proposed sensor is composed of a single-mode fiber (SMF) core-offset fu-
sion spliced with a thin-core fiber (TCF) with length of 5 mm. The response characteristics of the sensor for the
surrounding refractive index (SRI) and temperature variations are theoretically analyzed and experimentally demon-
strated. The proposed Michelson interferometer is demonstrated with the sensitivities of —41. 10 dB/RIU and 23. 15
pm/°C for the SRI and temperature variations at the range of 1. 333 3~1.404 9 and the temperatures changes at the
range of 20~ 90 °C. The simultaneous measurements have been carried out via the power-referenced for SRI and
wavelength-referenced for temperature. The theoretical analysis of the sensor is in good agreement with the experi-
ment. This kind of sensor, with easy fabrication and high measurement accuracy, can offer the attractive applica-

tions to biomedical sensing.
Key words: optical fiber; interferometric fiber-optic sensors; fiber Michelson interferometer; refractive index

and temperature measurement; discriminating measurement
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