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EM-PIC simulation analysis on the characteristics of electric field antennas for future
magnetospheric mission
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The characteristics of electric field antenna immersed in space plasma are affected by complex interactions among antenr
plasma waves, and plasma particles. Such effects have to be investigated quantitatively for the calibration of wave data obtaine
by satellite observations. However, the antenna analysis in space plasma is generally complicated because it is basically
dispersive and anisotropic medium. For future satellite missions, it is necessary to establish the method in which we can evalua
the antenna characteristics considering realistic antenna/spacecraft geometries and complex plasma environment including 1
effects of photoemission and sheath formation. In the present study, the electric field antenna characteristics are studied |
means of the electromagnetic Particle-In-Cell (EM-PIC) simulations. The PIC simulation method enables us to treat the realistic
antenna model and analyze the plasma kinetic effects such as sheath formation on the antenna characteristics. Previously, |
analysis revealed that photoelectrons emitted from the antenna/spacecraft surfaces cause modification of the antenna impeda
in low-frequency range. The authors began to improve our antenna model based on the realistic antennas to be on board the futt
missions. The authors also started the analysis of other important antenna characteristics such as effective length and pick-
factor, and their influences on the data calibration in plasma wave observations.
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