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ABSTRACT

Norma modes and power absorption distributions in microwave cavities
containing lossy dielectric samples were calculated by a commercialy
available finite-difference electromagnetic solver and by numerical
evaluation of exact analytic expressions for problems of interest in materials
processing. Results obtained by the two methods applied to identical
physical situations were compared. Those comparisons will be discussed
for conditions where the complex dielectric constant in the sample is
uniform and also for cases where it is spatialy varying. Comparisons will
also be presented for two- and three-dimensional spatial variations of the
fields, such as in cylindrical TMOn0 modes and hybrid 111 modes,
respectively. Two methods for treating power absorption with the finite-
difference approach were applied. Correlations between mesh size and
accuracy in the finite difference approach will be presented. Our studies
validate the accuracy of the finite-difference electromagnetic solver.
Implications of the results will be discussed within the context of optimizing
the selection of meshes and using the solver efficiently. Relative advantages
of the analytic and finite-difference methods will be discussed. [Work
partially supported by NASA].




