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Abstract

Based on 10 years experience of carbon therapy at HIMAC (Heavy Ion Medical Accelerator in Chiba), the new
facility project has been in progress at NIRS. This project aims to provide the hospital-based carbon therapy facility for
the beneficial treatment around Japan. In the new facility, it is required for the synchrotron to accelerate carbon ions
from 4 MeV/u of injection energy to 400 MeV/u. The design of the synchrotron was carried out according to the
leading design strategies, which are 1) compactness, 2) high reliability and 3) low cost. For this purpose, at the HIMAC,
we have carried out following machine studies: a) Matching of slowly extracted beam with transport line, b) Resonance
characteristics and beam lifetime, and ¢) Reproducibility of beam performance. In this paper, the design of the
synchrotron dedicated for carbon therapy based on the machine study at HIMAC and the results of the studies are

presented.
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#1:vvrnmbarOERMER
Lattice Type FODO
Maximum intensity of C** 1X10° pps
Circumference 61.5m
Injection energy 4 MeV/u
Extraction energy 140-400 MeV/u
Injection current 250 uA
Emittance and Ap/p 10 m mm mrad
of injection beam +0.1%
Repetition rate 0.3-0.5Hz
Injection Multi-turn injection
Extraction RF-KO slow-extraction
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Injection

BM — Dipole magnet
QF/QD — Quadrupole magnet

BMP — Bump magnet
SM — Septum magnet
QDS - Fast quadrupole

SX — Sextupole magnet

CR - Correctors and pickups
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