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Abstract

Heavy ion radiotherapy with the Heavy-lon Medical Accelerator in Chiba (HIMAC) has been carried out more than
13000 patients since 1994. In 2010, a new particle therapy research facility connected to HIMAC was built, and we started
heavy-ion radiotherapy using a 3D scanning irradiation system in 2011 and using a superconducting rotating gantry in
2017 at the new facility. In 2016, we began a project of "quantum scalpel”, a next-generation heavy-ion radiotherapy
machine that applies a compact superconducting synchrotron and rotating gantry currently under development. This paper
outlines R&Ds for a new project and current facility as well as the present status of HIMAC.
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Figure 1: Bird’s eye view of HIMAC and new particle
therapy research facility.
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Figure 2: Photo of the superconducting rotating gantry in
new particle therapy facility.
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Figure 3: Schematic view of the next generation heavy ion
therapy machine nicknamed quantum scalpel.
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Figure 4: Horizontal and vertical 16 beam size of *He, '*C,
180 and *Ne at isocenter of superconducting rotating

gantry.
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Figure.5 Layout of ion source room in HIMAC. The new ECR ion source and beamline is displayed by green line.
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Figure 6: Coil end designs of superconducting magnets.
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Figure 7: Sextupole component along the beam axis of
superconducting magnets before and after modification.
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Figure 8: Schematic layout of an injector and a

superconducting synchrotron.
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Figure 9: Dependence of the captured ion numbers of
produced ion numbers.
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