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The early DNA damage on the surface of the moon due to GCR protons and alpha particles
were assessed using a multiscale approach in Geant4. This consisted of three simulation
stages. Firstly, a periodic boundary conditions approach was used to obtain the radiation field
on the surface and inside a proposed lunar habitat [1]. Then, the radiation field on the cellular
scale was obtained in the organs of male and female astronauts using the ICRP145 tetrahedral
mesh phantoms [2] with an associated spacesuit geometry [3]. Lastly, this was simulated
using a full human cell model [4] in Geant4-DNA to obtain the early DNA damage. A physics
list was developed to extend track structure models up to 100 GeV. Hadronic interactions and
the modelling of induced radiochemical species were also implemented. The early DNA
damage was assessed using the Geant4-DNA molecularDNA example. Extension of the track
structure models to high energies was found to be critical for simulating the early DNA
damage of higher energy protons and ions.
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