Abstract

Project Code : TRG5680020

Project Title : Development of a novel approximate high frequency ray solution for

diffraction by a thin material coated metallic planar surface including edges and corners

Investigator : Assoc. Prof. Dr. Titipong Lertwiriyaprapa
King Mongkut’s University of Technology North Bangkok
E-mail Address : titipong.l@fte.kmutnb.ac.th

Project Period : 2 years

This research is aimed to develop a novel approximate and relatively simple but
closed form Uniform Geometrical Theory of Diffraction (UTD) solutions for describing the
radiated and scattered fields, respectively, excited by sources near or on a canonical
geometry consisting of a thin, planar, three-dimensional (3-D) material coated metallic
surface, including edges and corners. Unlike previous works that consider primarily plane
wave scattering by such material structures via the Wiener-Hopf (W-H) or Maliuzhinets (MZ2)
methods, the developed solution can also treat radiation/scattering problems of antennas
near finite material coated metallic surfaces which composed of edges and corners. The
developed solution, formulated via a heuristic approach, recovers the proper local plane
wave Fresnel reflection and transmission coefficients. In addition, the developed UTD
diffracted fields will satisfy the radiation condition, boundary conditions on the conductor,
and the Karp-Karal lemma which dictates that the first order UTD space waves vanish on a
material interface. The accuracy of the developed solution is verified by comparing with
simulation results from computer software and measurement. It is found that the results
from developed solution agree well with references. However, some small discrepancies

occur but it is good enough for engineering applications.
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