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Characteristics of Low-Frequency Electric Field Antennas Onboard Spacecraft in
Magnetospheric Plasmas
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The GEOTAIL spacecraft has two types of wire antennas to observe low-frequency electric fields of space plasma waves. Ii
order to obtain the accurate electric fields observed with such antennas (i.e., for accurate calibration of electric-field receivers
we have to know the effective length and impedance of each antenna immersed in magnetospheric plasmas. We have so
investigated the characteristics of the effective lengths of the wire antennas. On the other hand, the plasma sheath created arot
the antennas alters the antenna impedance and thus influences the calibration. GEOTAIL has the capability of measuring tt
antenna impedances directly, but the measurement has not been so frequent. Since the propagation characteristics of whistl
mode waves like chorus emissions are well-known, we can calculate the theoretical values of the wave electric field, only fron
the wave magnetic field measured by search coil magnetometers. Comparing the theoretical electric fields with the actuall
observed ones by the wire antennas, we can inversely estimate the antenna impedances. By using the chorus emissions in
magnetosphere observed by the wave form capture (WFC) of the plasma wave instrument (PWI), in this study we evaluate th
antenna sheath to be the parallel circuit of R (resistance) and C (capacitance), which are found to change with the spacecr:
spin. Such variation of R and C are likely to have some correlation with the thickness of the antenna sheath, as well as witt
spacecraft spin angle (i.e., the angle between the wire antenna direction and the geomagnetic field line). By examining in deta
the observed variation of R and C, as well as the possible structure (thickness) of antenna sheath, we will quantitatively discus
the influence of the antenna sheath on the impedance of wire antennas in magnetospheric plasmas.
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