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Abstract

Spores of Bacillus subtilis were employed as a model organism to examine the biological effects of cluster ions, and
the sample preparation and irradiation method were established. No significant difference was found on the lethal effect
of 2 MeV C*, 4 MeV C," and 6 MeV C3* per particle. Lethal effects and inactivation cross section examined in the wide
ranges of LET suggested that the single atoms of 2 MeV C deposited energy more than enough to kill the spores, and
therefore, there was no significant difference between the cluster and monomer ion beams under this experimental

condition.
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Figure 1. Survival rate of B. subtilis spores irradiated
with 2 MeV C*, 4 MeV C," and 6 MeV Cs*. Surviving
fraction is shown as a function of particle/cm? (A) and
atoms/cm? (B).
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Figure 2. Lethal effect and inactivation cross section of
gamma rays and ion beams with different LETs. (A)
Dose response for surviving fraction. (B) Relationship
between LET and relative biological effectiveness (RBE)
based on the dose required to reduce the surviving
fraction to 0.1. (C) Inactivation cross section as a
function of LET. Values in parentheses represent the
LET (keV/um) for each ion species.
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