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Satellites in space will always be affected by space environment resulting in various impacts from
temporary to permanent failures. Anomaly events commonly occur during the period of high
geomagnetic activity that also triggered the plasma variation in low earth orbit (LEO) environment.
We selected recent 20 LEO anomaly cases registered in satellite news digest (SND) database, aﬂd
study e]eclron,daté from MEPED (Medijum Energy Proton and Electron Detector) onboard NOAA

15 satellite in addition to fluctuated electron fluxes associated with geomagnetic disturbances within

~ period of 3 days prior to and after the anomaly days. Satellite local time is determined by using

propagated two line elements (TLE) of Simplified General Perturbations-4 (SGP4) to calculate the
Longitude of Ascending Node (LAN) of satellite. The results showed that the majority of satellite
anomalies were linked to the low energy electron fluxes of 30 - 100 keV and associated with the
magnetic perturbations which had higher correlation coefficient (~ 90%) on the day of anomaly. The
mean local time calculation during the day of anomaly with respect to the nighttime migration of
energetic electrons revealed that the majority of anomalies (65 %) occurred on the night side of the
Earth from dusk to dawn sector of magnetic local time.

We then investigated the failures related charging on LEO satellites since the majority of failures

. subject to environmental charging. In the absence of perturbations from auroral electrons, overall the

potential on the spacecraft is less than 3V (negative), whereas the cases by including auroral
electrons impact insignificantly contributes to high level charging. This is due to smaller flux ratio of
auroral electrons to ambient plasma. In general, ion void region in the near-wake exists in most cases,
but more distorted as the object potential becomes more negative. The distorted ion void is more
pronounced in the presence of auroral electrons. Simulation done for 20 LEO cases shows the
potential dependence on electron temperature rather than density of which floating potential
decreases as the electron temperature increases reaching confidence level of 99%.

Simulations done by increasing auroral electron density give rise to increasing magnitude of
negative potential, but being still less than 20V. There exists ion focusing inside. the wakefield in
addition to ion void structure. It is likely to be related to ion trajectory deflection by the electric field
as the potential of the spacecraft becomes much more negative. Furthermore, the inclusion of
photoelectrons in spite of auroral electrons in simulation disappears the ion void structure and turns
out to be ion focusing in the near-wake spanning up to mid-wake region. The ion-back flow due to
potential distribution might‘be contribute to defocusing ion in this region. The confirmation of ion
focusing structure is done through numerous simulations using fixed and floating potential. There
exists discrepancy between two cases where the ion focusing in the former case is temperature ratio
and potential dependence, whereas the latter case is likely to be attributed to flux ratio of auroral
electrons to ambient plasma giving rise to ambipolar electric field. This field plays role to accelerate

ions in the wake field leading to ion-rich region.
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