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Double-plane steps in rectangular waveguides are investigated with the method of field
expansion into eigenmodes. The method takes into account the influence of evanescent fields
and power transmission due to higher order modes. The scattering coefficients of a P- (Ku-) to
X-band waveguide transition as well as of resonant irises with finite thickness are calculated and
compared with measured results. An optimum short double-plane three-section transformer is
designed which shows equal-ripple behavior in passband. The performance of a reactance-
coupled four resonator half-wave filter is improved by additional optimized double-plane steps.
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