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Abstract : The ultrasound image depth can be enhanced using the Difference-frequency ( DF) ultrasound generated by the
parametric effect with low attenuation coefficient. In this paper,a theoretical derivation of DF signal from contrast agents
with dual-frequency excitation is proposed based on the solution of the RPNNP equation, and npmerical simulations are
performed using the Runge-Kutta algorithm. The optimization of the DF generation is discussed associated with the excite
pressure , frequency difference and microbubble size and the dual-frequency excitation experiments are performed for DF
geration. The favorable results demonstrate that the optimized DF ultrasound can be achieved with a pressure enhance-
ment as high as 28 dB when the difference frequency is close to the resonance frequency of the contrast agents with
improved signal-to-noise ratio, which provide the basis for potential application of DF ultrasound in medical imaging.
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single frequency ultrasound at the frequency of 6 MHz
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Fig.2 Vibration waveform(a)and corresponding spectrum(b)of 0.5 pm radius microbubbles excited by 0.5 MPa

single frequency ultrasound at the frequency of 6 MHz
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Fig.3 Vibration waveform(a)and corresponding spectrum(b)of 6 pm radius microbubbles excited by 100 kPa dual

frequency ultrasound with the frequency difference of 0.5 MHz
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