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Numerical Calculation of the Input Impedance
of Plasma Dipole Antennas

LI Sheng, CHEN Wen-bo, GONG Xue-yu*
(School of Electric Engineering, University of South China,Hengyang, Hunan 421001 , China)

Abstract; The feasibility of replacing metal antenna by plasma column which is formed a
fundamental antenna vibrator is analyzed first. Then according to the approach of integral
equation which is appropriable to metal antenna,the input impedance of plasma antenna is
calculated and imitated. Furthermore , the evolution of input impedance is studied with var-
ying plasma parameters. The results of numerical analysis and simulation with XFDTD (a
software) show that the input impedance of plasma can be varied with the plasma parame-
ters such as plasma electric density and collision frequency. With the advantages of the
property , reconfigurable antenna vibrator can be made from such plasma column.
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Fig.1 The dispersion relation of surface wave in plasma
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Fig.2 The model of plasma antenna
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Fig.3 The input impedance of metal antenna
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Fig.4 The input impedance of plasma antenna with varying plasma frequency
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Fig.5 The input impedance of plasma antenna with varying collision frequency
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Fig.6 The modeling plasma antenna with XFDTD
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