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Study of sound wave irradiation method to a bubble cloud by ultrasound phased
array
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For the field of ultrasound treatment and diagnosis technology utilizing
microbubbles, we proposed a sound irradiation method with a single-frequency ultrasound to induce
multiple vibration responses within a bubble cloud. Through a combination of numerical analysis and
experimental validation, we established the underlying principle. To achieve this, we employed a
technique where the polarity of the voltage applied to each element of the ultrasonic linear array
was selectively reversed. This manipulation led to the formation of distinct spatial patterns in the

irradiated sound waves. By varying the irradiation patterns, we observed changes in the vibration
modes exhibited by the bubble cloud.The intensity and spatial distribution of the scattered sound
field were altered accordingly.
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Fig. 1 (a)The lowest two eigenmode shapes and (b)Trajectories of the eigenvalues
with increasing the bubble-bubble separation distance.
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Fig. 2 Numerical RMS pressure field of (a)plane and (b,c)alternatively patterned
ultrasound beams generated by a six-channel linear array transducer.
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