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The asymptotic properties of the fundamental mode HE /sub 11/ inside a large waveguide of
finite surface impedances are discussed. The analysis applies to corrugated waveguides, certain
optical fibers and wave-guides with metal walls coated by a dielectric layer. It is shown that for
k-->/spl infin/ the HE/sub 11/ -mode has the following two properties: it is polarized in one
direction and the field vanishes at the boundary. Because of these properties, it is useful in the
design of microwave feeds, since it minimizes cross-polarization and edge illumination at the
aperture. It is also useful for long distance communication because of its low attenuation
constant. Both the far field of a feed and the attenuation constant are discussed. It is shown that
rectangular apertures have negligible cross-polarization over wider bandwidth than circular
apertures. Furthermore, if the medium inside a waveguide is lossless, so that power is lost only
at the boundary, then the attenuation constant is very small, it is asymptotic to (ka)/sup -2/ for
large ka, where k = 2 pi/lambda and a is a characteristic dimension of the waveguide. A
rectangular waveguide consisting of four metal plates coated with thin dielectric layers is shown
to be attractive for long distance communication, because of its simplicity of fabrication and its
low attenuation.
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