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Research on second harmonic detection method of nonlinear magnetization
signal in magnetic nanoparticle imaging

Wu Ming Du Qiang Ke Li Zu Wanni

(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The detection accuracy of particle signal in magnetic particle imaging (MPI) directly affects the image resolution. Aiming at
the practical problems of strong and weak magnetic nanoparticle signal in MPI and the difficulty of detection, a nonlinear magnetization
signal detection method of magnetic nanoparticle based on second harmonic was proposed. In this method, the coupling field of AC
magnetic field and DC bias field is used as the excitation field to enhance the signal energy of magnetic nanoparticles detection.
Combined with the two-plane gradient detection coil, the second harmonic signal of particle signal is detected and the interference of
background signal is removed. Simulation and detection experiments show that the detection method of magnetic nanoparticles based on
second harmonic is effective. When the ratio of AC excitation field intensity to DC bias field intensity is optimal, the signal-to-noise ratio
of particle signal obtained by this method is 1. 52 times that of the original third harmonic detection method, which effectively enhances
the signal-to-noise ratio of particle detection signal. This paper provides a higher precision signal detection method for MPI system.

Keywords : magnetic nanoparticle imaging; coupling field; DC bias; second harmonic; signal detection
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Fig. 1 Variation of magnetic moment of magnetic nanoparticles

with external magnetic field strength
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