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Optimal design of loaded helical antennas
JI Yi-cai  HE Xwu-lian  LIU Qi-zhong  TIAN Bu-ning
Research Inst. of Antennas and EM Scattering Xidian Univ. Xi'an 710071 China
Abstract  The helical structure and loading can be used to reduce the height and increase the bandwidth of
antennas . This paper investigates an efficient design procedure integrating the genetic algorithm GA  with the method
of moments MoM for the fast optimal design of broadband miniature loaded normal mode helical antennas. The
moment method with curved basis and testing functions is used to analyze normal mode helical antennas. Then the
genetic algorithm GA is applied to the synthesis of NMHA loaded with lumped components. The loading circuit
parameters locations of the loads along the antenna and matching network parameters are optimized simultaneously.
The Sherman-Morrison-Woodbury formula is applied in the design procedure for the fast calculation of the impedance
matrix equation when the loading configurations are changed greatly raising the optimization efficiency. Finally a
broadband miniature loaded normal mode helical antenna is designed successfully.
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