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Efficient Analysis of Couplings through Periodically
Arranged Slots in a Radial Line Slot Antenna
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Abstract

The slot coupling characteristics was analysed in a radial-line slot antenna for its design. The previously
proposed waveguide model with a periodic boundary condition on its narrow walls and periodically arranged slots
on its wide wall was used. The magnetic field integral equation and two dyadic Green's functions for respective
regions was derived and the method of moments was used. To maximize the efficiency of numerical analysis and
to extract singularities, two different kinds of basis functions, the entire domain basis function and the sub-domain
one, are used. In addition, the Ewald sum technique for the rectangular waveguide and the Shanks transform for
the half space were used to accelerate the computation of the slowly convergent potential Green's functions.
Simulation results expressed the effects of the various design parameters on the slot coupling.
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Fig. 1. Structure of RLSA for DBS reception.
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Fig. 2. Model for analysis(circled region in Fig. 1).
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Fig. 3. Equivalent rectangular waveguide.
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Fig. 4. A point source in the rectangular wave-
guide and its image distribution.
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