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The magnetic force on metal under the multi-frequency AC magnetic field
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Abstract: In AC magnetic field, eddy current is generated in the metal. Due to the coupling of eddy
currents and the AC magnetic field, the magnetic induced force is produced on the metal, which is
significant in specific research fields such as gravitational wave detection. When the magnetic field
frequency is single, the magnetic force generated is easy to analyze and calculate. However, when the
magnetic field contains multiple frequency components, the magnetic force acting on the metal
becomes complex. In this study, we investigate the composition of magnetic forces induced by eddy
current under dual-frequency magnetic field through combination of theoretical analysis and simulation
calculations and reveal the down-converting effect of the magnetic forces, which is critical for precision
measurement tasks. Finally, we propose that employing AC magnetic susceptibility to calculate
magnetic force can significantly reduce computation time while maintaining analytical accuracy,
thereby establishing a rapid and reliable method for subsequent research on metal magnetic force.
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Fig. 3 The magnetic force acting on the copper sphere and

FFT result of the magnetic force
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and FFT result of the magnetic force
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