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Research progress and development trends of fiber optic magnetic field sensors

Teng Yuntian"?, Qiu Liansongz), Qiu Zhongchaol’z), Wang Xiaomei"?, Lin Wei”
1) Institute of Geophysics, China Earthquake Administration, Beijing 100081, China
2) Institute of Disaster Prevention, Hebei Sanhe 065201, China

Abstract  Magnetic field sensors have extensive applications in various fields such as resource exploration,
industrial production, and geomagnetic detection. Traditional electric magnetic field sensors have good stability, but they
have disadvantages such as susceptibility to chemical corrosion, high cost, large size, and poor resistance to
electromagnetic interference. In contrast, fiber optic magnetic field sensors have advantages such as compact structure,
high precision, small size, and strong resistance to electromagnetic interference. Existing fiber optic magnetic field sensors
mainly include the following four categories based on basic principles: based on magnetostrictive materials, based on
magnetic fluid materials, based on Faraday effect, and based on fiber lasers. Among these, fiber optic magnetic field

sensors based on magnetostriction have more advantages in manufacturing processes and applications. This article
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introduces the development of fiber optic sensing technology for magnetic field measurement, analyzes the principles,

advantages and disadvantages, and research status of four different types of sensors. At the same time, the application of

fiber optic magnetic field sensors in geomagnetic monitoring was also introduced. Finally, the challenges and future

development trends faced by fiber optic magnetic field sensors were analyzed.

Keywords fiber optic sensors; magnetic field measurement; magnetostrictive materials; magnetic fluid
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Table 1 Comparison of sensor performance
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Fig. 2 Sensing principle diagram based on magnetic fluid type

magnetic field sensor
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Fig.3 Etched fiber optic magnetic field sensor filled with
magnetic fluid
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Table2 Comparison of sensor performance
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Fig.4 Schematic diagram of fiber optic sensor based on
Faraday effect
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Fig. 5 Principle diagram of micro fiber laser magnetic field
sensor based on Faraday effect
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Fig. 6 Schematic diagram of fiber laser sensor structure
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