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Efficient numerical calculation method of high frequency electromagnetic fields
in large-scale low-loss cavities and reverberation chambers
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We conducted research on the convergence property of the iterative solvers
for analyses of electromagnetic fields in lossless cubic cavities by the method of moments. We
increased the cavity side length from approximately 1 to 53.6 wavelengths, and the convergence of
the iterative solvers in large-scale cavity problems was investigated. We proposed extended versions

of the residual cutting method, which improves the convergence of iterative solvers, and we applied
them to an iterative solver called BiCGSafe method. These extended versions improved the
convergence of ill-conditioned problems up to about 8.5 times, and in some cases, these extended
versions achieved convergence even when the BiCGSafe method didn’ t converge. We also verified that
Calderon preconditioner can be used with these extended versions and that this preconditioner is
effective to the cavity problems.
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