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Fast analysis and broadband design of the helical antenna
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Abstract A fast algorithm is investigated for calculating the electric characteristics
of a helical antenna, and the broadband miniature helical antenna is designed by Ge-
netic Algorithm (GA). The piecewise-straight segments are used to model the nor-
mal mode helical antenna (NMHA), which can be analyzed by method of moments
(MoM) with the Composite basis functions and the Composite testing functions.
With the reducing of the rank of the impedance matrix, the CPU time and the mem-
ory storage will significantly saved. Then the loading circuit parameters, locations
of the loads, and matching network parameters are optimized simultaneously by
GA. With the application of The Sherman-Morrison-Woodbury formula in the load
impedance matrix equation, the optimization efficiency will be improved. Finally, a
broadband miniature helical antenna working on 100~1000MHz frequency band is
successfully designed.
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