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The scattering problem for a doubly periodic array of spherical scatterers is formulated by
taking advantage of the geometrical periodicity. The reflected and transmitted wave motions
are expressed as the superposition of infinite number of wave modes. In th low frequency range,
only the lowest order modes are propagating. Reflection and transmission coefficients for the
lowest-order modes are determined by the application of reciprocal theorem. These reflection
and transmission coefficients are expressed as integrals of the wave field over the surface of a
single cavity. The boundary integral equation is advantageously used to determine the wave
field on the surface of the single cavity in the unit cell. Numerical examples are shown for the
reflection and transmission coefficients and the wave fields on the surface.
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Fig.1 Reflection and transmission problem
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Fig.2 Unit cell
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Fig.3 Boundary elements
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Fig.4 Reflection (R) and transmission (T) coefficients
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Fig.5 Reflection (R) and transmission (T) coefficients
(b/a=c/a =4.0)
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Fig.6 Reflection (R) and transmission (T) coefficients
(b/a=c/a=3.0)
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Fig.7 Wave field u for periodic structure
(ak=1.5,b/a=3.0)
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Fig.8 Wave field u for periodic structure
(ak=2.06,b/a=3.0)
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Fig.9 Wave field u for periodic structure
(ak=2.4,b/a=3.0)



Fig.10 Wave field u for periodic structure
(ak=1.1,b/a=5.0)

Fig.11 Wave field u for periodic structure
(ak=1.26,b/a=5.0)

Fig.12 Wave field u for periodic structure
(ak=1.3,b/a=5.0)
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