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Abstract

A new treatment method using several light ions, called “multi-ion treatment,” was proposed to enhance the treatment
effect by controlling the distribution of linear energy transfer (LET) as well as the dose distribution. The use of four ion
species, i.e., helium, carbon, oxygen, and neon ions, has been planned for the multi-ion treatment. For this treatment,
a new 14-GHz electron cyclotron resonance ion source (ECRIS) has been developed to produce those four ion species
and to enable to quickly change those providing ions. In this paper, we preset results of the commissioning on the newly

developed ECRIS.
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Figure 1: Multi-ion source.
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Figure 2: Measured results on an axial field distribution for
the ring magnets.

Figure 3: Comparison of charge state distribution of oxy-
gen ions between before and after vacuum improvement.
Spectrums for nitrogen ions were successfully suppressed.
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Figure 4: Temporal evolution of O*-ion current. Strong
instability was observed for the single-frequency heating
with 14.0-GHz, 460-W microwave.

2.3, Bext/BECR ~ 1.8, Bmin/BECR ~ 0.95.
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Figure 5: (a) Modified waveguide system for two-frequency heating, (b) microwave shield attached at the end of the

modified waveguide system.
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Figure 6: Temporal evolution of O%T-ion current, stabi-
lized by the two-frequency heating with additional 14.5-
GHz 50-W microwave.
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