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Prediction of the geostationary plasma environment by using the real-time
magnetospheric simulation
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Recently, the surface charging and electrostatic discharging of geostationary satellites induce the new type of satellites anom
lies. The surface charging is caused by the hot plasn&e{d0rder) injected from the plasmasheet in the magnetotail into the
geostationary orbit (so-called the substorm plasma injection).

National Institute of Information and Communications Technology (NICT) has been running the real-time magnetospheric sim-
ulation since 2003. This simulation calculates the magnetosphere using the real-time solar wind data observed by the Advanc:
Composition Explorer (ACE) at the Lagrangian point L1 by the three-dimensional magnetohydrodynamic (MHD) method. Since
the solar wind reaches the Earth’s magnetosphere about one hour after it passes the ACE spacecratft, this simulation calcula
how the magnetosphere will be about one hour later.

The purpose of this study is to predict the geostationary plasma environment and the surface charging of geostationary satellitt
by using the real-time magnetospheric simulation. We compare the simulation results at the midnight point of the geostation
ary orbit and the data observed in the night side (MLT 21-3) by the geostationary satellites of Los Alamos National Laboratory
(LANL). Then we obtain the following results: the simulation frequently predicts the generation of substorms. But the simulation
results aren’t quantitatively consistent with ion density, temperature and pressure observed by the LANL geostationary satellite:
However, the enhancement of the simulation pressure is frequently consistent with that of the electron pressure quantitatively.

Since the electron temperature is a key parameter for the surface charging of geostationary satellites, we estimated the electr
temperature from the simulation pressure. As a result, we can estimate the satellite potential in the night side of the geostationa
orbit about one hour before. As a verification example of these results, we will introduce the failure of TV communications
satellite 'Galaxy 15’ on April 5th, 2010.
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