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In this paper, we examine the behaviour of the periodic FMM (FMM for periodic scatter-
ing problems) when Wood’s anomalies arise. Wood’s anomalies are phenomena known in
the scattering of electromagnetic waves by gratings. They are defined as strong variations
in diffracted or transmitted fields over very narrow incident frequency or angle ranges.
Some types of Wood’s anomalies are known to be related to resonance phenomena. When
this type of Wood’s anomalies arise, guided modes or leaky modes are induced in the di-
rections of the periodicity and they exert harmful influences on the accuracy of numerical
solutions. In this paper we check the accuracy of the periodic FMM and study the con-
vergence properties of the linear solver near Wood’s anomalies. Through the numerical
analyses, we found that we need finer meshes near anomalies in order to obtain accurate
solutions.
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Fig.2 Model of dielectric layers of slabs
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Table 1 Meshes (slabs)

Type Num. of elem.  Total num. of elem. DOF
per wavelength
mesh 1 16 576 1728
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Fig.7 Relative error (line source wave incidence to slabs)
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Fig.9 Model of dielectric gratings
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Table 3 Meshes (dielectric grating)
Type Num. of elem.  Total num. of elem. DOF

per wavelength

mesh 1 7.5 1066 3172
mesh 2 15 4050 12100
mesh 3 30 16000 47900
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Fig. 13 Energy flux in the direction of z2 (A ~ 0.4686)
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