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Development of Multi-Ion Source for Heavy-Ion Therapy
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Schematic drawing of multi-ion source
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The Quantum Scalpel project is primarily conducted
by the National Institutes of Quantum Science and
Technology (QST) to enhance the therapeutic effects
of heavy-ion therapy. In the project, a multi-ion
therapy using various ion species has been already
developed to achieve more effective treatment with
fewer side effects. In collaboration with QST, SHI has
successfully developed a multi-ion source that will
play a crucial role in realizing multi-ion radiotherapy.
The multi-ion source is a compact unit capable of
producing four types of ions (helium, carbon, oxygen,
and neon ions) with fast switching. This ion source
has been installed in HIMAC of QST, and its beam
performance has been tested.
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Simulation results of dose distribution (left) and LET distribution (right)

by multi-ion irradiation
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Comparison of multi-ion source with conventional ion
source used in heavy ion therapy
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Schematic drawing of conventional ECR ion source
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Two-frequency heating technique
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Charge state distribution at beam test (a) helium ion, (b) carbon ion
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