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Magnetic field and temperature dual-parameter sensor based on
magneto-volume effect of magnetic fluid
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(1. Engineering College, Xi'an International University,Xi'an, Shannxi 710077, China; 2. School of Optoelectronic
Engineering, Xi'an Technological University, Xi'an, Shannxi 710021, China)

Abstract:In order to realize simultaneous measurement of magnetic field and temperature,a composite
sensing structure based on the magnetic-volume effect of magnetic fluid (MF) ,a Fabry-Perot (FP) cavi-
ty and fiber Bragg grating (FBG) cascaded structure is proposed and fabricated. The FP cavity formed by
the liquid interface of the MF injected into the hollow-core fiber (HF) and the end face of the single-
mode fiber are both sensitive to magnetic field and temperature,and the cascaded FBG is only sensitive to
temperature. By simultaneously monitoring the wavelength drift of FP cavity characteristic peak and FBG
Bragg reflection peak,the magnetic field and temperature sensitivity coefficient matrix is used to obtain
the temperature and magnetic field information simultaneously. An FBG-FP temperature and magnetic
field dual parameter sensor with an initial cavity length of 56. 1 pm is successfully fabricated,of which
the magnetic field and temperature sensitivity of are 16. 21 pm/Qe and 9. 96 pm/°C , respectively. The
sensor has the characteristics of small volume, simple structure and low cost, which can be applied to
solve the magnetic field strength and temperature cross-sensitivity problem of conventiaonl fiber-optic
magnetic field sensors.
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Fig.1 Sensor structure
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Fig. 2 Micrograph of FBG-FP magnetic field temperature sensor head: (a) Single-mode optical fiber and

hollow-core optical fiber fusion; (b) Magnetic fluid injection; (c¢) UV sealing
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Fig. 3 Schematic diagram of experimental test system:
(a) Magnetic field experiment diagram;
(b) Temperature experiment diagram
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