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Abstract

Carbon ions’ dose distribution, in comparison with lighter hadrons, has certain therapeutic advantages due to
their relatively higher biological effectiveness in tumors. Simulating the physical and chemical interactions of
carbon ions in a sphere of liquid water of cellular scales, we derived the mean number of deposited energies
per unit dose per a DNA segment of 216 bp as a function of deposited energy. As such, the frequency of
complex damage was obtained from the point of view of a multiplicity of damage points on the DNA strands.
Furthermore, the damage yields for different types of single- and double-strand breaks were obtained and,
specifically, the mean number of simple single- and double-strand breaks per DNA segment were calculated
as a function of deposited energy.
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