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Abstract

Heavy-ion cancer therapy using the Heavy-Ion Medical Accelerator synchrotron in Chiba (HIMAC) has been admin-
istered to more than 9000 patients since 1994. We started the heavy ion cancer therapy using a 3-D scanning irradiation
system in May 2011, at New Particle Therapy Research Facility in NIRS. In order to enhance the treatment quality by
achieving a precise dose control, we have continued some R&Ds on HIMAC synchrotron and its irradiation system,
such as a multiple-energy synchrotron operation with stepwise flattops and development of an isocentric superconducting
rotating-gantry. 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 new particle therapy
research facility. We are constructing a superconducting
gantry in the room “G”.
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Figure 2: Current pattern of 201-step multiple energy op-
eration for a bending-magnet power supply.
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Figure 3: Schematic drawing of the HEBT chopper.
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Figure 4: Chopping magnet.
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Figure 5: Time relations among (a) leaked beam from the
ring to the HEBT, (b) current deviation of QF (quadrupole
focusing magnet) power supply, and (c) output signal of
search coil in the QF. The leaked beam signal was mea-
sured with an ionization chamber installed on HEBT. To
eliminate noise caused by measurement system, a digital
2-kHz low-pass filter was applied to the result (b) and (c).
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Figure 6: Block diagram of QM/BM instability detection
and beam abort system.
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Figure 7: A schematic drawing of the beam-line config-
uration for the rotating gantry. The superconducting- bend-
ing magnets are shown as BM0O1-BM10. The scan- ning
magnets are shown as SCM-X and SCM-Y.
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Figure 8: Beam profile at the isocenter calculated by track-
ing simulations. Each of beam spots was made up of
5000 particles, and the difference of the spots positions was
given by respective kick angles of SCM-X (£18 mrad) and
SCM-Y (£21 mrad).
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Figure 9: Scatterer system; 15-ym Kapton foil was used as
a thin scatterer.
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Figure 10: Result of emittance matching using the thin
scatterer.
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Figure 11: Operation-time distribution of HIMAC acceler-
ator complex.
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