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Studies on the cluster-ion-specific mutagenesis and industrial application
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We examined the biological effects of cluster ion beams, which has never

been used for the irradiation of biological samples, by using the spores of Bacillus subtilis as a
model organism. Mono-layered spore samples prepared on silicon wafer were irradiated in a vacuum
chamber and the survival rate was determined. The 2 MeV H2+ showed a lower lethality than 340 MeV H
+, although both have a comparable linear energy transfer. The estimated internuclear distance of
two protons of 2 MeV H2+ and the radial dose distribution suggest that the spread of deposited total
energy over two areas separated by just several nm greatly diminishes the lethality and that the
energy density in the very center of the trajectory, possibility within a 1 nm radius, has a great
impact on the lethality.
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1 MeV H- 37.7 16.7

2 MeV Hx 37.7 %2 (75.4) * 16.7*

500 keV H* 58.9 5.8

340 keV H* 75.0 3.4

The LET values and penetration ranges were calculated assuming dried bacteria. * Values assum-
ing no interaction between the two protons of the Hz* ion.
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