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High temperature probe sensor with high sensitivity
based on Michelson interferometer”

Yang Shen Rong Qiang-Zhou Sun Hao ZhangJing LiangLei Xu Qin-Fang
Zhan Su-Chang Du Yan-Ying Feng Ding-Yi Qiao Xue-Guang Hu Man-Li'

( Departmen of Physics, Northwest University, Xi’an 710069, China )
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Abstract

We propose a high sensitivity fiber optical temperature sensor with simple structure. The sensor is composed of a multimode
fiber (MMF) and a short single mode fiber (SMF) whose end is coated with silver film as a reflective mirror. Due to the mismatch
between the MMF core and the SMF core, part of guided mode is coupled with the cladding modes of downstream SMF cladding.
The mode index difference between the fiber core and cladding is attributed to the phase difference, resulting in interference. When
ambient temperature increases, the interference spectrum presents red-drift because of the difference in thermo-dependence. A high
temperature sensitivity of 120 pm/°C is achieved, and the linearity is 99.5%. The configuration is simple and has a compact size,
making it a good candidate for distant temperature sensing and oil prospecting.

Keywords: fiber sensor, temperature measurement, Michelson interferometer

PACS: 42.81.Pa, 07.20.Ka, 42.25.Hz DOI: 10.7498/aps.62.084218
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