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The magnetosphere is an effective proton accelerator
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m Proton spectrum in the solar wind: E = 1 keV
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The magnetosphere is an effective proton accelerator
_

m Proton spectrum in the solar wind: E = 1 keV
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m Proton spectrum in the plasma sheet: E ~ 3keV + hard energetic tail
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Motivation: why do we care about energetic protons?

m Example: observations by XMM Newton (X ray telescope) are
affected by ~100 keV protons

m Astronomers need to understand the sources of this contamination
and to predict it
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Contamination by soft protons is
commonly observed

m 12 years of observations
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Which parameters affect the contamination?
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Which parameters affect the contamination?
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Some parameters may have complex non-linear
relationships with the contamination
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We forecast the contamination using location, solar and
geomagnetic parameters by regression.
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Machine Learning pipeline
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Results: the most important predictors are
location and VxSW

Pdyn

SYM-H and AE indices alone
are not good predictors.
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Spearman CC: Extra Random Forest ~0.48 vs. baseline ~0.35
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Conclusions: future missions should minimize
observations associated with high solar wind speed
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Outlook: we develop a model based on energetic proton
observations by Cluster to predict the contamination

Contact: kronberg@geophysik.uni-muenchen.de
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