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Focused ultrasonic transducer design and spherical aberration effects
evaluation using simulator
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Abstract Focused ultrasonic probe uses acoustic lenses or concave transducers, with their focal point arising from
overlapped direct and edge waves. The actual focal point varies according to the respective influence of the direct and edge
waves, lying between the geometrically calculated focal points of maximum direct wave influence and maximum edge wave
influence. By determining the influence of the edge wave, the focal position can be calculated. Using a simulator, the influence
of the edge wave was calculated in relation to the aperture angle of the concave-shaped ultrasonic wave. It became possible to
estimate the focal point from the influence of the edge wave, based on the transducer shape, frequency, acoustic lens, and the
sound velocity of the medium. Furthermore, the influence of spherical aberration in the acoustic lens was evaluated using the

simulator, confirming it has no effect on the focal point.
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