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1. Introduction 

Antenna properties in plasma have been investigated by many scientists [1][2][3]. However, the 

analysis of the antenna impedance is very complex because the plasma is a dispersive and anisotropic 

medium. In the previous theories, approximations in the current distribution along the antenna or the 

sheath structure around the antenna were hired. Meanwhile, recent progress of computer facilities 

enables us to analyze the antenna properties in vacuum with the FDTD (������������	��
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Z(t)=V(t)/I(t)
v(t) : voltage at the feed point (given)
I(t) : current at the feed point (by Ampere’s law)
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����.� � Sheath profiles (right panels) and corresponding antenna impedance (left panels).�
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• Resonance frequency decreases
• Profiles approach to the vacuum case

Vacuum (ion sheath) region expands


