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Abstract In this report, a fast numerical analysis method for large-scale periodic array antennas on multi-layered
media is discussed. The method uses a layered media Green’s function (LMGF) and layers of dielectric/magnetic
materials are modeled as infinite plates. The LMGF includes effects of dielectric/magnetic materials on an antenna
performance and the dielectric/magnetic materials are mesh-free. Cumbersome numerical quadrature for the Som-
merfeld integral is efficiently performed using a numerical interpolation method based on the Taylor expansion of
Bessel functions. A characteristic basis function method (CBFM) developed for numerical analysis of large-scale pe-
riodic array antennas is used. Numerical analysis of large-scale array antennas on multi-layered media is performed
using these methods and performance of these methods is demonstrated.

Key words Method of moments (MoM), Layered media Green’s function (LMGF), Characteristic basis function
method (CBFM), Array antennas
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Table 1 MB-CBFM D[ FilRiD A — 45—,
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Table 2 5 RF[A,
CPU time LMGF-MoM | LMGF-MoM+ | LMGF-MoM+
Interpolation Interpolation+
MB-CBFM
Matrix filling 242 855 101 100
Matrix inversion | 78,724 78,602 76
Total 321,579 78,703 176
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