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Abstract:

With the explosion of technology after World War Il, there appeared a constant need for system design,
component optimization, and fabrication of prototypes. These three engineering tasks often took place in a
laboratory environment requiring technical skills, time, persistence, and a lot of trials and error. It used to
be a long, tedious and tiring process before one reached a working prototype. With the advance of
computers in the early 80’s, things have changed. Computers allowed the development of powerful
numerical methods that can accurately model physical phenomena such as electromagnetic propagation,
radiation, or scattering from complex media and structures. This has provided scientists with a powerful
tool which can be used effectively in the design and optimization of systems; i.e., a Smartphone Wi-Fi
antenna or a SATCOM antenna placed on the fuselage of an airbus. Before the appearance of computers
in the early 80's, scientists were using analytical and asymptotic methods to model electromagnetic
behavior treating only canonical and coordinate conformal structures. Such techniques included Mode-
Matching techniques, the Physical Optics, the Physical Theory of Diffraction, the Geometrical Theory of
Diffraction, and closed-form analytical derivations. With the appearance of computers, scientists developed
powerful discretization methods some of which include the Method of Moments (MoM), the Finite Element
Method (FEM), and the Finite-Difference Time-Domain (FDTD) method. The focus of this presentation will
be primarily on the development of the FEM and its formulation for the solution of scattering and radiation
problems. The presentation is targeted for undergraduate students close to graduation or graduate
students in their Master’s or early PhD.
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