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Fresnel Shadow and Shadow Theory

SUMMARY: When an electromagnetic plane wave is incident on a flat interface between two
media, the Fresnel reflection takes place. At a low grazing limit of incident angle, the Fresnel
reflection coefficient becomes —1, so that the incident wave is completely canceled by the reflected
wave. As a result, the total wave field becomes a dark shadow. It is known empirically that such
a shadow takes place in cases of scattering from surfaces with shift invariance, such as a periodic
surface and a homogeneous random surface. However, no discussions on this have been carried out
so far. This paper discusses such a shadow mathematically and physically. Then, a new method

dealing with the reflection problem and wave diffraction by a periodic surface is proposed.

key words: reflection coefficient, diffraction amplitude, scattering factor, shadow theory, elemen-

tary excitation.
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