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Magneto-Acousto-Electrical Detection Technology Based on

Electrical Impedance Variation of Tissues
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Abstract : Magneto-acousto-electrical ( MAE ) measurement is a recently developed technology based on the coupling of
ultrasound transmission and Hall Effect with the interaction among the magnetic, acoustic and electrical fields. With the
detected MAE signal generated by the acoustic vibration of charged particles in magnetic field ,the conductivity difference at
conductivity boundaries can be measured. For the acoustic vibration in biological tissues with conductivity variation, the
analytical formula of the MAE signal is derived and also simplified for a strong directional transducer. Numerical simula-
tions are conducted for several 3-layer conductive models,and prove that the wave clusters in MAE signal are generated at
the conductivity boundary with the amplitude and polarity reflecting the value and the direction of conductivity gradient.
With the established the MAE system, experimental measurements are performed for multi-layer gel models and the
collected MAE signals agree well with the simulations. The favorable results demonstrate that the conductivity difference
along the acoustic transmission path can be detected accurately with the conductivity gradient of the MAE technology , which
suggests the application potential in noninvasive electrical impedance detection and biomedical imaging.
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Fig.2 (a)Normalized radial pressure distribution of the transducer at z=150 mm,and(b) the waveform of

the system transfer function
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