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Periodic structures, such as phononic crystals in acoustics, have been brought to atten-
tion during the past few decades. Particularly interesting is a phenomenon called the
anomaly, in which a slight change of incident angle or frequency of the incident wave
may cause a drastic change on the scattered field. Near anomalies, the transmittance
shows sudden peak or dip. It is also known that near the anomaly the convergence of
numerical solver will decline. Our objective is to construct a solver which is fast even
around the anomaly. To this end, we investigate a Calderon’s preconditioning for FMM
in acoustic-elastodynamic coupled problems in periodic problems related to sound scat-
tering by phononic crystals. It is found that the Calderon preconditioning can accelerate
the convergence of algebraic equation solvers more effectively than the conventional ones.
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Table 1 The ratio of maximum and minimum
absolute value of the eigenvalue for the
PMCHWT formulation

The num. of bound. elem. 2000 4500

Calderon-preconditioned matrix 23.63 23.11

Unpreconditioned matrix 108.40 162.65

Table 2 The ratio of maximum and minimum
absolute value of the eigenvalue for the

Burton-Miller formulation

The num. of bound. elem. 2000 4500

Calderon-preconditioned matrix | 24.90 25.11

Unpreconditioned matrix 72.07 112.48
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Table 3 Material parameters for the perforated
slab problem.
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Fig.6 Transmittance vs normalised wavelength
in the case of scattering by periodically

perforated tungsten slab.
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