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Geant4 calculations of microdosimetric variables for
neutrons and light nuclei in tissue-like materials
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Microdosimetry measurements with Tissue Equivalent Proportional Counters (TEPC) are routinely used to
characterize the quality of radiation by obtaining distributions of lineal energy y. Radiation fields of therapeu-
tic pencil-like nuclear beams in tissue-like phantoms are complex due to the admixture of secondary protons,
neutrons and nuclei produced in fragmentation reactions [1]. We demonstrate the ability of our Monte Carlo
model for Heavy-Ion Therapy (MCHIT) based on the Geant4 toolkit [2] to describe microdosimetry spectra
measured in a water phantom irradiated by carbon nuclei [3]. Events of energy deposition to a TEPC sensi-
tive volume are characterized by certain topology depending on the position of a TEPC in the phantom with
respect to the primary beam. As demonstrated by calculations, microdosimetric spectra are defined by beam
nuclei and nuclear fragments inside and close to the beam and by neutrons and protons far from it. Following
the validation of MCHIT with microdosimetry spectra measured with quasimonoenergetic neutrons [4], we
evaluate the contribution of secondary neutrons to the microdosimetry spectra in the water phantom irradi-
ated by carbon nuclei. The equivalence of the microdosimetry spectrum measured with a macroscopic TEPC
gas volume to one corresponding to a micrometer-size tissue volume is demonstrated by calculations.
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