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Abstract: Due to the advantages of the good magnetic response , biocompatibility and biodegradability , magnetic nanopar-
ticles( MNPs) have been widely used in early tumor diagnoses and treatments. In this paper,an imaging method based on
the magnetoacoustic harmonic response of MNPs is studied by introducing the convergence effect of a conical iron cone.
Firstly, the electromagnetic excitation model with a conical core is constructed to generate a focused effective magnetic
field of high magnetic field intensity and its gradient. Based on the theories of the magnetic moment, mechanical vibration
and acoustic radiation of MNPs , the magnetoacoustic harmonic pressure is analyzed and derived. Then,by considering the
possible phenomena of a non-ideal cone tip, the influence of the flat top on the size of the effective magnetic volume,
acoustic pressure and penetration depth is studied. The favorable results show that the non-ideal cone-tip model can be
used to increase the pressure of the magnetoacoustic harmonic response with a deeper penetration, while leading to a
decreased imaging accuracy to a certain extent. Finally, by introducing the magnetic shielding effect of a toroidal
permalloy, the spatial resolution and the contrast of the magnetoacoustic harmonic imaging are further improved,
exhibiting prosperous application potentials in the superficial imaging for biological tissues.
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