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Abstract Weak magnetic field detection plays a crucial role in biomedicine, resource exploration and national defense, industrial
inspection, and frontier scientific research, and is one of the key technologies for acquiring magnetic signals with high sensitivity and high
resolution. By enhancing the local magnetic flux density and optimizing the efficiency of magnetic signal coupling, flux concentrators can
significantly improve the sensitivity and signal—to—noise ratio of sensors, and thus have become core components in high—precision weak
magnetic field detection systems. This paper reviews recent advances in flux concentration technology, with an emphasis on the
development of magnetic circuit theory, design strategies for magnetic materials with high permeability and low coercivity, and
optimization methods for flux concentrator structures with low eddy—current loss. In addition, the current status and future trends of weak
magnetic field sensor technologies based on flux concentration effects are analyzed, providing references and directions for improving the
sensitivity and magnetic field resolution in weak magnetic signal detection.

Keywords weak magnetic field detection; flux concentrator; soft magnetic materials; MEMS; magnetic sensors
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