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Verification of internal charging/discharging risk of radiation belt electrons on

spacecraft in geostationary orbit
#Shinji Saitd), Tsutomu NagatsumgKaori Sakaguchi
aNICT

Highly energetic electrons with energies from several tens keV to MeV, referred as electron radiation belts, are quasi-
permanently trapped in the magnetosphere. It is well known that co-rotational interaction region (CIR) associated with
fast solar winds and coronal mass ejection (CME) causes the electron flux enhancement/depletion in hours to days. These
energetic electrons induce internal charging by accumurating in spacecraft materials. The discharge occurs by reaching at a
threshold value of the electric field associated with the charge accumulation, which causes the degradation of materials and
influences on electronic equipment by electromagnetic emmision from the discharge. In order to grasp the risk of damage
due to the discharge, it is necessary to directly observe the charge accumulation or to utilize an internal charging model using
actual observation data.

In this study, we develop an internal charging model, which is modeled by an equvalent circuit of a resistor (R) and
a capacitor (C), to verify the discharge risk in the spacecraft dielectric materials. We apply electron flux data obtained
from GOES satellite in solar cycles 23 and 24 to the RC charging model and find that the charge accumulation in the
materials becomes faster during the decline phase of solar cycles than other solar phase.By assuming a threahold level of
the accumulation triggering the discharge, we found that the discharge risk by the internal charging in solar cycle 24 was
higher than cycle 23. This corresponds to a period when Himawari, a meteorological satellite currently in operation, had
several problems. In this presentation, we report the verification of charge/discharge risk of spacecraft in the geocynclonous
orbit using actual long-term observation data.
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