Analysis of a circular antenna array with a centered conducting cylinder
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ABSTRACT
The characteristics of a ring array antenna in the presence of a centered conducting cylinder are studied in this thesis. This
conducting cylinder is assumed to be infinitely long. The radiating elements in the array are dipoles constructed using thin wires. In
the analysis, these thin wires are approximated by conducting strips that are conformal to circularly cylindrical surfaces. An electric
field integral equation is then formulated using a spectral dyadic Green’ s function that relates the electric fields tangential to the
conducting strips to the surface currents on the strips. This integral equation is subsequently solved numerically using the method of
moments, in which known sub-domain basis functions are used. Effects of the centered conductor on the input admittance of an
isolated linear dipole and the mutual coupling characteristics between two linear dipoles are computed. Finally, a ring array antenna
consisting of 18 folded and Yagi dipoles with a finite-length centered conductor is built. The radiation pattern of this ring array with
only one element excited and the rest seventeen elements terminated by 50- loads is measured. This measured pattern is very close to
that computed using a commercial software developed from FDTD (finite-difference time-domain) algorithm. From the measured
far-field data, beam patterns with only three, five, seven, or nine elements excited can be formed. It is found that equal-amplitude
excitation results in smaller beam widths than tapered-amplitude excitation does.
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