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~ 50% chance of Failure Rate
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Galactic Cosmic Rays/×�PQU°
• Origin: intra- or extra- galactic phenomena: supernova explosions
• Omnipresent background radiation, Low-intensity flux: few particles/cm2/s
• Wide variety of elemental species, including heavy ions
• Maximal flux at around 1 GeV/n energy
• Flux modulated by solar activities: maximal at solar minimum
• Dose: � 1 mSv/day 

Solar Energetic Particles/KÚå¼­N
• Origin: sun eruptions (flares, CMEs, shocks)
• Related to solar activity (higher probability at solar max), but hardly

predictable, with event duration from hours to days
• mainly protons (and Helium nuclei)
• Maximal flux for energies below 100 MeV
• Can reach huge fluxes (1010/cm2/s) at event maximum
• Dose: � Sv, highly dependent on the local shielding!

Geomagnetically Trapped Radiation
• Origin: particles trapped in the Earth magnetic field
• mainly protons and electrons
• Not a problem for deep space exploration beyond Earth magnetosphere
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Dry Regolith:
AR: andesite rock 
SS: Sandstone 
SC: Sulfur Concrete 

Wet Regolith:
AT: Arabia Terra 
W10: AR +10% water
W50: AR +50% water
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