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Liquid Level Sensor Based on a Single-Mode Hetero-Core Fiber Structure

Xu Ben LiYi Sun Miao Zhao Xiaowel

(College of Optical and Electronic Technology, China Jiliang University, Hangzhow, Zhejiang 310018, China)

Abstract A novel liquid level sensor is proposed. A segment of thin-core single-mode fiber (TCSMF) is inserted in
a single-mode fiber (SMF) by splicing to form an in-line Mach-Zehnder interferometer (MZI). The phase difference
between cladding modes and core mode is changed with the change of liquid level, and then the transmission spectrum
of MZI is changed. The principle and sensitivity of the sensor are analyzed theoretically, and experimental results
show that the shift of the peak wavelength is almost linearly proportional to the change of liquid level and the
sensitivity increases with the refractive index (RI) of tested liquid, which is content with the analyzed results. The
sensitivities of 0.160 nm/mm and 0.228 nm/mm are obtained in pure water and saturated salt water, respectively.
The sensor is characterized by full optical fiber structure. easy fabrication and high sensitivity, and it is promising in
measuring accurately the level of liquid with refractive index less than that of cladding.
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Fig. 1 Schematic of the liquid level sensor
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