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Design of fiber optic magnetic field sensing system based on magnetic
fluid—encapsulated SNCS structure
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(1. School of Electronic and Information Engineering, Tiangong University, Tianjin 300387, China; 2. Tianjin Key Labora-
tory of Optoelectronic Detection Technology and System, Tiangong University, Tianjin 300387, China)

Abstract: In order to achieve high—resolution measurement of minute changes in magnetic fields, an optical fiber magnetic
field sensing system is designed based on a magnetofluid—clad single-mode—no—core—single—-mode (SNCS) struc-
ture. In this sensing system, the SNCS interference structure is encapsulated in a capillary filled with magnetofluid
and connected to an optical fiber ring laser, then the magnetic field measurement with high—resolution is realized
by employing intensity demodulation techniques. The temperature cross—sensitivity and stability of the system are
experimentally validated. The results show that the system features a simple structure, stable output, and low
temperature cross —sensitivity. Compared with the wavelength demodulation system of the same structure, the
magnetic field resolution of the designed system is enhanced from 1.00 mT to 0.05 mT, enabling high—resolution
magnetic field measurement. The temperature cross—sensitivity of this system is 0.484 pW/°C, and the output
measurement error is less than 0.008%. It is expected to be applied in fields such as the power industry and aero-
space research.
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Fig.1 Sensor structure
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Fig.3 Experimental results of wavelength demodulation

system with magnetic field
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Fig.4 Fiber optic magnetic field sensing system based on

SNCS structure covered with magnetic fluid
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Fig.5 Response of magnetic field to relative intensity
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