
 

Ultracompact fiber-tip sensor achieves high
sensitivity in magnetic field and temperature
measurements
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Schematic diagram of the MCF-tip probes for magnetic field and temperature
discriminative sensing. Credit: Cong Xiong et al.

Magnetic field sensing plays a pivotal role in numerous fields of
medical, transportation and aerospace. The optical fiber-based magnetic
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field sensor possesses outstanding characteristics of compactness, long-
distance interrogation, low cost and high sensitivity, which has attracted
intensive interest. However, the fiber-based magnetic field sensor is
generally affected by the temperature perturbation.

Recently, although the temperature crosstalk can be effectively
eliminated by integrating multiple sensing elements, it is at the cost of
increasing the size of the whole sensing components, and the different
spatial location of multiple elements could cause the measurement errors
in the multi-parameter discriminative sensing.

In a new paper published in Light: Advanced Manufacturing, a team of
scientists, led by Professor Limin Xiao from Advanced Fiber Devices
and Systems Group, Key Laboratory of Micro and Nano Photonic
Structures (MoE), Key Laboratory for Information Science of
Electromagnetic Waves (MoE), Shanghai Engineering Research Center
of Ultra-Precision Optical Manufacturing, School of Information
Science and Technology, Fudan University, China, and co-workers have
developed an ultracompact multicore fiber (MCF) tip probes for 
magnetic field and temperature discriminative sensing.

A bowl-shaped microcantilever and a microfluid-infiltrated microcavity
were printed on two different cores of an MCF via the two-photon
polymerization (TPP) technique, respectively. The microcantilever was
incorporated with an iron ball inside the bowl-shaped tip to make it
magnetically sensitive, while the microfluid-infiltrated microcavity
provided a highly sensitive temperature sensing element.

The discriminative measurement of two parameters can be realized by a
sensitivity coefficient matrix. The technique can not only implement the
discriminative sensing of magnetic field and temperature with high
sensitivity, but also significantly reduce the size of a multi-parameter
sensor.

2/3

https://phys.org/tags/temperature/
https://www.light-am.com/article/doi/10.37188/lam.2024.018
https://phys.org/tags/magnetic+field/


 

The proposed 3D printed MCF-tip probes, with the capability of
detecting multi-signal on a tiny fiber tip through multi-channels within a
single fiber, can provide an ultracompact, sensitive and reliable scheme
for discriminative measurement when the sensing space is extremely
limited in size. In addition, being able to print probes in an on-demand
fashion could accelerate research where MCF-tip printed structure could
be easily adapted for use in specialized situations.

"The bowl-shaped microcantilever can also provide a useful platform for
incorporating microstructures with fruitful functional materials,
extending the multi-parameter sensing scenarios, and promoting
applications of MCFs," the scientists forecast.

  More information: Cong Xiong et al, 3D printed multicore fiber-tip
discriminative sensor for magnetic field and temperature measurements, 
Light: Advanced Manufacturing (2024). DOI: 10.37188/lam.2024.018
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