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Abstract

Spacecraft operating in low Earth orbit (LEO) will continue to find a wide variety of applications for
current and future space missions. LEO spacecraft uses include meteorology, Earth resource monitoring
and remote sensing, geophysics and astrophysical sciences, communications, navigation, and many other
scientific, commercial, and military applications. Many components of the natural and human-generated
space environment are hazards to spacecraft operations. Spacecraft designers and operation teams must
consider components of the ionizing radiation, plasma, atomic oxygen, satellite drag, vacuum, thermal,
microgravity, micrometeoroid, and orbital debris environments in order to assure reliable on-orbit per-
formance of a spacecraft over the full course of a spaceflight program. Spacecraft charging by energetic
auroral electrons is a unique aspect of the LEO environment in high-inclination (polar) orbits. Extreme
negative spacecraft frame potentials reported to date are typically in the range of a few thousand volts.
Charging to this level can result in operational impacts to space missions or even lead to catastrophic
failure of critical spacecraft systems. This presentation will describe how auroral charging is measured,
the extent to which information is currently available to characterize the extremes in auroral charging that
drives spacecraft design, and the implications of extreme auroral charging for future spacecraft mission
design.
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