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The lens constructed by optimally arranging point-like scatterers on a lattice was pro-

posed according to the concept of Fresnel lens, and it showed superior performance fo-

cusing the incident plane wave on a focal point and suppressing the sound field except

the vicinity of the focal point. In the present study, we have investigated the transcranial

focusing performance of the point-like-scatterers-arrayed lens. The objective function is

defined as the sound field vanishes within the skull except the focus(es) and becomes

higher at the focus(es) than around. The placement of the point-like scatterers is op-

timized in terms of the objective function. It has confirmed that the lens focused the

incident plane wave with enough intensity even transcranially.
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Fig. 1 TIlustration of a Fresnel lens constructed by arrayed
point-like scatterers and of the target domain to optimize
the sound field.
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Fig.2 3D plot of |[|* within the objective domain for the

case without the lens.
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the case without the lens.
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Fig. 4 Variation of the objective function J with [ for the
focus (0,0).
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Fig.5 Final configuration of the point-like scatterers for the
focus (0, 0).
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Fig. 6 3D plot of the intensity of the sound pressure |¢|?
within the objective domain for the final configuration of the

point-like scatterers shown in Fig.5.
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Fig.7 The intensity of the sound pressure |¢(0,
y-axis for the final configuration of the point-like scatterers

shown in Fig.5.
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z-axis for the final configuration of the point-like scatterers

shown in Fig.5.
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Fig. 10 Final configuration of the point-like scatterers for

the focus (7,0).
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Fig. 11 3D plot of the intensity of the sound pressure ||
within the objective domain for the final configuration of the

point-like scatterers shown in Fig.10.
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Fig.12 The intensity of the sound pressure |(7, y)|? on the
y-axis for the final configuration of the point-like scatterers

shown in Fig.10.
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Fig.13 The intensity of the sound pressure |1 (z, 0)|? on the
z-axis for the final configuration of the point-like scatterers

shown in Fig.10.
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Fig. 16 3D plot of the intensity of the sound pressure ||
within the objective domain for the final configuration of the

point-like scatterers shown in Fig.15.
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Fig.17 The intensity of the sound pressure |¢(0, y)|? on the

y-axis for the final configuration of the point-like scatterers
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