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The exposure to high charge and energy (HZE) particles is one of major concerns for humans during their
missions in space. As radiation effects essentially depend on charge, mass and energy of cosmic-ray particles,
the radiation quality has to be investigated, e.g. by means of microdosimetry measurements on the board of a
spacecraft. In microdosimetry a Tissue Equivalent Proportional Counter (TEPC) is applied for measurement
of energy deposition events in micrometer volumes. This technique is also used for characterization of radi-
ation fields of protons and carbon ions in radiotherapy. The description of energy deposition on micrometer
scale is fundamental for understanding of physical and biological effects due to high LET radiation. Several
experiments at HIMAC in Japan and AGS in the USA used TEPC detectors for microdosimetry measurements
of HZE particles in the energy range of 200A to 1000A MeV [1–3]. Similar measurements, but with heavy
nuclei at higher energies are expected to be performed at the BIOMAT facility at FAIR [4]. These experiments
will contribute to a better understanding of radiation effects induced by HZE particles. In our previous study
[5] we benchmarked the electromagnetic models of Geant4 toolkit with microdosimetry data obtained with
TEPCs for HZE particles. A proper description of nuclear reactions is also required for correct estimation of
radiation effects in space missions and ion beam cancer therapy. Different hadronic models for cross sections
and nuclear interactions are available in the Geant4 toolkit. Microdosimetry data for H, He, Li, C and Si ion
beams in the energy range of 150A to 490AMeVwere measured inside [6] and behind [7] an extended medium
providing an indirect way to validate hadronic models. In this study we benchmark the hadronic models of
Geant4 and evaluate the influence of nuclear fragmentation on microdosimetry spectra. The uncertainty in
the estimation of radiation effects due to the choice of different models is investigated.
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