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Research on dual-channel tapered optical fiber magnetic field
sensing system based on time division multiplexing
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Transducers and Intelligent Control System Ministry of Education, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: To address the limitations of multiplexing capabilities in magnetic fluid optical fiber magnetic field sensors, a du-
al-channel tapered optical fiber magnetic field sensing system based on time division multiplexing (TDM) is designed. This sys-
tem creates two independent sensing channels by connecting magnetic field sensing units coated with magnetic fluid to two cas-
caded optical fiber loops. These two sensing channels share a coherent detection phase-sensitive optical time-domain reflectome-
ter (-OTDR), which not only serves as a pulse light source but also performs signal detection and digital demodulation func-
tions. Each sensing channel integrates a magnetic field sensing unit, enabling simultaneous multi-point magnetic field measure-
ments using TDM technology. The experimental results show that the two sensing channels can operate independently. They ex-
hibit high sensitivity of -1.09 dB/(km-mT) and -3.466 dB/(km-mT) within the magnetic field strength ranges of 3 to 14 mT and
2 to 7 mT, respectively. The linear fitting accuracies reached 99.4% and 99.1%, respectively.
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