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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. 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 dose monitors, a quality assurance system, a multiple energy synchrotron operation with stepwise flattops, a scanning
system, and 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 the new particle therapy
research facility.
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Figure 2: Compact superconducting synchrotron, Super
MINIMAC.
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Figure 4: Variation of spot shapes at iso-center by chang-
ing the scatterer thickness [9].
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Figure 3: Superconducting gantry [8].

Figure 5: Treatment room with gantry irradiation system.
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Figure 6: Test result of 3D scanning irradiation using
multiple-energy synchrotron operation. The irradiation
pattern planned for prostate cancer treatment was used in
this test [12].
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Figure 7: Comparison among the dose distributions mea-
sured at the different 4 courses (symbols) and the calcu-
lated dose distribution (solid line) [13].
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Figure 8: Comparison of saturation curves between mea-
surements using a large plane-parallel IC and calculation
results by the division method with variation of o [15].
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Figure 9: (a)Time resolved range measurement system and
(b) results of the measurements [16].

VB LETIE, AELVhOR—F tuvFa—r>
7 MT kb RIS EL T 2D B, %
T, ¥ VFL—FECCDAAXRTHZHWIEV AT L%
B L. Z4uc X D IIREEDIRFRIZA L Z JIE L 72 (Fig. 9).
ARy 2T L TEB X Z 170 ms FHIHIE DA HE T, MR
HIEREE X 0.2 mm FAEECTH %, HEE — L5 TD R
EVHHDORFRHIER R K b, REZLIZRE o BT
K, VY 7HoBRER T BOBBTH D v Z
Ebhol, To DOFEHRD S IRBE DO RHKICD
WO L 72 [16],

2.4 RIS IEFREEED - DDA A v RBFE

HRL RO A RIS E o /NI - (K2 A MU W%
BHFEAS 2004 4E X D {2 b, BAFE S L KD /6
PO (X, BEE R SR 3 T CHIEIRRR I
bNTws, ZNoDREERTHEAINTVSE A 4
VIRIE, CH DERICREL S 1, o O/ -
a2 MEzMH-> THHF S 7 K AR ECR 4 4 v
P (M Kei £ 4 V) Th B,

Figure 10: Compact ECR ion source with permanent mag-
nets (kei 3).
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