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Research and simulation of fiber sensor for weak magnetic field detection

ZHAO Xinyu, JIANG Xingfang, RUAN Zhiqgiang, ZHANG Lei
(School of Microelectronics and Control Engineering, Changzhou University, Changzhou, Jiangsu 213164, China)

Abstract: A photonic crystal fiber sensor based on surface plasmon resonance was proposed for real-time
detection of weak magnetic field. The surface of the photonic crystal fiber was covered with silicon nitride and
silver film to achieve surface plasmon resonance, and the magnetic fluid on the outside of the sensor was used
to sense the magnetic field changes. For the detection of magnetic field intensity, the performance indexes of
magnetic field and sensor were summarized based on the performance indexes of refractivity. The simulation
results of finite element method show that the wavelength sensitivity of the sensor can reach 0.55 nm-Oe™' in
the magnetic field range of 80 Oe~1 000 Oe. The amplitude sensitivity, resolution, limit of detection, quality
factor and fitting degree reach —0.107 Oe™', 1.8x107 Oe, 3.3x107 Oe*nm™, 6.73x107 Oe™ and 0.991 17,
respectively. The sensor also has the characteristics of simple production process and easy to manufacture,
which can foresee its broad prospect in magnetic field detection.

Key words: sensor; photonic crystal fiber; surface plasmon resonance; magnetic field detection; finite element

method
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Table 1 Amplitude/wavelength sensitivity, resolution, limit

of detection, and quality factor under different

magnetic field intensities
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Fig. 7 Polynomial fitting of sensor magnetic field intensity

and resonant wavelength (7=25 °C)
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Fig. 8 CL of sensor under different temperatures
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Table 2 Performance comparison between proposed sensor and other magnetic field sensors
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