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Fig.1 Schematic map of the sensor
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Fig.2 Schematic map of the demodulation system
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Fig.3 Schematic map of the test system
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Fig.4 Test of the magnetic field sensitivity
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Fig.6 Test result of the directivity of the sensor
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A Fiber Optic Magnetic Sensor Utilizing Giant Magnetostrictive
Materials and Fiber Bragg Grating Fabry-Perot Cavity

MA Rui'?, ZHANG Wentao'*, LI Fang'”

(1.State Key Laboratory of Transducer Technology, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083,
China; 2.School of Materials Science and Opto-Electronic Technology, University of Chinese Academy of Sciences, Beijing

100049, China)

Abstract; In order to measure static magnetic field, this paper presented a novel optical fiber magnetic field
sensor with the resolution of pT level. This sensor was expected to be used in resource exploration, power grid
monitoring, geomagnetic navigation and so on. FBG-FP coupled with Terfenol-D was used as sensing element,
and a NdFeB magnet was used to apply bias magnetic field. Meanwhile, to compensate the environmental tem-
perature, another FBG-FP coupled with Monel-400 was used as a reference. The measurement sensitivity of the
sensor was 1. 5x107° pm/pT, which resulted in a magnetic induction resolution of 0. 67 wT. The experimental
results showed that the sensor exhibited excellent linearity and directivity in response to static magnetic field.
Key words: fiber optic sensors; fiber Bragg grating Fabry-Perot cavity; magnetostrictive material ; magnetic

field; temperature



