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Apertures Into Lossy Media (Short Papers)

A widely used device for biomedical applications of microwave energy is the dielectric-loaded 
waveguide operating in the TE/sub 10/ mode. We have calculated the (1/e) energy penetration 
depth from such antennas, modeled as rectangular apertures radiating into a lossy medium with 
dielectric properties resembling those of tissue. The results are presented in nondimensional 
form from which the characteristics of practical antennas can be estimated. Depending on the 
dielectric properties of the medium and the size of the aperture, the effective penetration depth 
can be limited by either the aperture size or the plane-wave penetration depth practical antennas 
fall between these two extremes. Experimental results confirm the calculations.
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