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Abstract:
Electrically large antenna reflector systems and phased arrays are useful for very high gain communication and
high resolution radar applications. The performance prediction of such antenna configurations is an important
issue. Not only do the prediction or analysis tools have to be accurate, but they also have to be fast especially
for optimizing the design of such antenna configurations. The latter optimization process requires one to
analyze or predict the performance at each iteration till the desired design goals are met. Conventional methods
of analysis become costly and time consuming, if not intractable, for the analysis/synthesis of large reflector and
phased arrays. Therefore, some fast and accurate asymptotic high frequency (HF) methods will be presented for
overcoming the above difficulties. Moreover, the asymptotic HF methods to be discussed also offer a simple
physical picture for the wave radiation mechanisms for such electrically large antennas. In particular, a
Gaussian beam (GB) expansion is developed for the feed illumination of large parabolic as well as shaped
reflectors; each GB undergoes reflection and diffraction at the reflector to contribute to the reflector radiation
pattern. The expressions for the reflected and diffracted GBs are obtained in closed form leading to an ultra fast
analysis procedure. If the phased array aperture distribution is known from any numerical full wave solution, it
is shown how this distribution can be expressed in terms of a very compact traveling wave (TW) expansion,
which in turn provides the “collective” fields radiated from the entire array in terms of just a few rays of the
uniform geometrical theory of diffraction (UTD). Such a fast UTD can also be combined in a hybrid fashion,
with a full wave numerical integral equation solution for the array currents based on the moment method
(MoM), to drastically reduce the number of unknowns otherwise present in a conventional MoM. Several
numerical examples illustrating the utility of the above approaches will be presented.
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