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Advanced Reproduction of Space Radiation Studies
by overdense laser plasma interaction
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Ionizing radiation in planetary orbits as in Earth’s Van Allen belt or the Jovian magnetospheres is a significant
hazard for electronically and optical components aboard spacecraft’s. Hence a not negligible amount of time
and expenses is spent for testing all radiation sensitive components before a mission.

This opens a novel field for LPAs which makes use of the inherent ability of LPAs to generate broadband ra-
diation. The spectral distribution of radiation belt electrons is exponentially-/power law-shaped, in contrast
to monoenergetic distributions provided by conventional accelerators. In the completed proof-of-principle
experiment with a 30 pm solid Al-target effective electron temperatures < 1 MeV were generated, which is
very similar to Earth’s radiation belt environment. We investigated the intensity dependence of the electron
temperature and the spatial distribution of emission. Due to the high electron flux the daily dose of 3e12
electron/cm2 in a typical navigation satellite orbit can be reached within 140 seconds, instead of several hours
needed with today’s state-of-the-art testing techniques.

We present an application of enormous industrial relevance including the setup and the results of our experi-
ment, as well as numerical results from PIC simulations.
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