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Abstract

In this work, the acoustic scattering problem from a point source to a two-layer prolate spheroid is solved by using the null-field boundary integral equation method (BIEM) in conjunction with
degenerate kernels. To fully utilize the spheroid geometry, the fundamental solutions and the boundary densities are expanded by using the addition theorem and spheroidal harmonics in the prolate
spheroidal coordinates, respectively. For the confocal structure, the analytical solution can be analytically derived by using the null-field BIEM. Besides, it is interesting that the kidney-stone system
can be simulated by a two-layer spheroid structure. Finally, an example is considered for the parameter study. Also, a special case of the acoustic scattering problem of a point source by a rigid
scatterer is also done by setting the density of inner medium to be infinity.

Problem description
The governing equation of the scattering problem of a point source Is the non-homogeneous three-
dimensional Helmholtz equation as follows:
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Results and discussion
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Conclusions

1. Based on the addition theorem, the closed-form fundamental solution is expanded into the degenerate kernel in the prolate spheroidal coordinates.
2. The size of kidney-stone can be predicted by the parameter study.
3. Numerical results can be used as a reference for clinical medical treatment.
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