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Abstract

Heavy ion cancer therapy with the Heavy ion Medical Accelerator synchrotron in Chiba (HIMAC) has been ad-
ministered 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. We also started developments of a compact superconducting rotating gantry and a
compact superconducting synchrotron to be applied for a newly started project of a "quantum knife”, which is a next
generation of the heavy-ion cancer therapy machine. 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.

* katagiri.ken@qst.go.jp

T CHEBICERE D 2475 FIREIH A & v = > 7184
HOBFE, BEEN > b)) —OBIF/EER (6] DD SN
T&E/, BEES Y M) —id, 2016 FFEIZaI vy 3
Z VI Th i, AREEIIZEER B S iz,
2016 FEIZ MRS I TH - ITHBm S iz “B T X
27y b (7], BREEROE KD IC, B
K FREEEED X 55/ NULZHETHDOTH 5,
D “BTAAR(Fig. 2) (&, B/NEEEST VMY —,
BNBEBEEY Yy sa by, L—F—iE%E AW
AP SR INE, RMEELID, TNH0D “ET X
A7 B ZE D BAFE DI A I BREE & v 7z,
ARFERTIE, TN T TEIMEH/MEM TN TE
o, BEEH Y ) —IZDOWT O, 23vYa

BEETHA

20m

Figure 2: Quantum knife including a compact super-
conducting synchrotron and a compact superconducting
gantry.
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Figure 3: Layout of a compact rotating-gantry.
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Figure 4: A maximum-width 2D-irradiation field (lower)
and a projection profile (upper) for a 45-degree inclined
gantry. Excellent field uniformity was achieved: the devi-
ation of the field was less than £1%.
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Figure 5: Layout of the compact-super-conducting syn-
chrotron.
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Figure 6: Time history of beam position for each turn in
the phase space. Pink area is the beam distribution after
beam length have fully expanded.
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Figure 7: Kei 3 source.
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Figure 8: NIRS-PIG source.
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