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What is the science question?
How large is the region in radiation belts where killer electrons get lost?

What were your findings?
These killer electrons can in-turn damage spacecraft and change atmospheric chemistry. Results from an international
collaboration involving global observations found that the region of loss is narrow in latitude, but can extend greatly in longitude.

What was the impact?
Theory predicts that loss due to waves can be very localized,
fast and thus effective at clearing out very specific portions of
the radiation belts. Previously, we showed observations of
the waves in space almost simultaneously to BARREL
(Balloon Array for Radiation-belt Relativistic Electron Losses)
observations of relativistic electron loss occurring at the
same location. But this was based on observations from one
mission and was unable to show how large of a region may
have been affected. We now have multi-experiment, multi-
point, global observations. These were obtained by an
international collaboration giving a true global, big picture.

3-D structure of Earth’s magnetic fields and the radiation belts.

Why does it matter to non-scientists? « Spiraling particles are driven from the radiation belts by waves
towards the ground.

To protect _spacecr_aft from “killer electrons” and understand This is why we need measurements in space, with high altitude
atmospheric chemistry changes these electrons can cause, balloons, and on Earth at points that connect the magnetic fields that
we want to be able to accurately forecast radiation belt go from the northern and southern hemispheres.
dynamics. This work has shown us that understanding the »  Combining BARREL observations, multiple ground-based

: . . . experiments, and leo spacecratft, led by an international team, gives
waves causing the electron loss, and their extent, is critical. a true global picture of this phenomena and can capture the size of

the region affected by these waves.
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