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Abstract An interferometric microfiber magnetic field sensor composed of a microfiber interferometer and a ThDyFe
magnetostrictive rod is proposed. The microfiber interferometer was formed by tapering a single-mode fiber and placed in
lateral contact with a TbDyFe magnetostrictive rod. Under the action of a magnetic field, the axial strain of the
magnetostrictive rod and the microfiber interferometer causes a wavelength shift of the interference spectrum, which forms
a wavelength coding fiber magnetic field sensor. The experimental results show that for the microfiber interferometers with
the same strain characteristics, the smaller the diameter of the magnetostrictive rod 1s, the higher the magnetic field
sensitivity is. The sensitivity of the fiber magnetic field sensor composed of TbDyFe magnetostrictive rod with a diameter
of 2 mm can reach up to 0. 178 nm/mT. The sensor has the advantages of simple structure, easy fabrication, low cost,
and fast response. It can realize highly sensitive detection of weak magnetic field.
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Fig. 1  Optical fiber magnetic field sensor. (a) Experimental

setup; (b) physical map
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Fig. 2 Microfiber interferometer. (a) Experimental setup; (b) micrograph; (¢) SEM image of sensitive area
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Fig. 3 Experimental results. (a) Variation of interference spectrum with tensile length; (b) strain characteristics of microfiber

interferometer; (c) stability of microfiber magnetic field sensor
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Table 1 Magnetic field optical fiber sensor based on magnetostrictive material

Scheme Image Detection range /mT  Sensitivity /(nm-mT ')  Reference
. . claiiding £
Etched side circle of FBG fber 0-50 1.08x10°° [16]
wECIPE ThikyFe single layer or
ThlyFe/FeNi multitayer

EFFPI 0-23.2 8. 5473 [17]
oo melbalsrslm
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.
FBG\ terfE]l;gl-D
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Ve s Bt
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Gaussmeter

FBG 50-65 2X107° [21]

P e
Microfiber interferometer - 0-40 0.178 Proposed
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