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Abstract

Heavy ion cancer therapy with the Heavy ion Medical Accelerator synchrotron in Chiba (HIMAC) has been adminis-
tered to more than 10,000 patients since 1994. We started the heavy-ion cancer therapy using a 3D scanning irradiation
system in May 2011, at New Particle Therapy Research Facility in NIRS. To enhance the treatment quality by achieving a
precise dose control, we have continued some R&Ds on HIMAC and its irradiation system including a superconducting-
rotating gantry. Since 2016, we have started developments of a compact superconducting rotating gantry and a compact
superconducting synchrotron to be applied for a newly started project of a “quantum scalpel” that is a next generation
of the heavy-ion cancer therapy machine. We also started R&Ds for the intensity modulated multi-ion therapy that is
applied to improve outcomes of the refractory cancer treatment. This paper outlines those R&Ds as well as the present

status of HIMAC accelerator facility.
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Figure 1: HIMAC accelerator and the new particle therapy
research facility.
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Figure 2: Quantum scalpel including a laser injector a
compact superconducting synchrotron and a compact su-
perconducting gantry.
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Figure 3: Measurement results of the beam misalignment
along the horizontal axis.
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Figure 4: Operation test of multi-ion acceleration switch-

ing ion species of injection beams between 2CS* and
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Figure 5: Charge state distributions of argon. Compari-
son between single heating (10.31 GHz) and two heating
(10.31 + 15.0 GHz).
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Figure 6: Gas-pulsing system for multi-ion production.
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