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Abstract

Heavy ion radiotherapy with the Heavy-lon Medical Accelerator in Chiba (HIMAC) has been performed on 16,813
patients from FY 1994 to 2024. In 2010, a new particle therapy research facility, which was connected to HIMAC, was
constructed. The facility started heavy-ion radiotherapy using a 3D scanning irradiation system in 2011, and a
superconducting rotating gantry was operated in 2017. From 2016, we began a project for a next-generation heavy-ion
radiotherapy called “quantum scalpel” that applies a compact superconducting synchrotron currently under development.

This paper outlines R&D for a new project and the present status of HIMAC
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Figure 1: Birds eye view of HIMAC and new particle
therapy research facility.
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Figure 2: Photo of the superconducting rotating gantry in
new particle therapy facility.
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Figure 3: Schematic view of the next generation heavy ion
therapy machine nicknamed “quantum scalpel”.
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Figure 4: Accelerator running time in FY2024. The
accelerator is divided into six major sections; INJ is the
injector, USY is the synchrotron in upper floor, LSY is the
synchrotron in lower floor, UBT is the beam transport for
middle energy experimental room, LBT is the low energy
beam transport for compact ion source and linac, NT is the
New Particle Therapy Research Facility.

FY2024 Acceleration results for each ion species
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Figure 5: Acceleration results for each ion species. Colors
in bars represents beam energy in MeV/u.
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Figure 6: Building under construction.

- 996 -



Proceedings of the 22nd Annual Meeting of Particle Accelerator Society of Japan
August 6 - 8, 2025, Tokyo

4. WHEEAR
4.1 <NFAFIREM 14-GHz ECRIS DA AL 58 &
WEALDT-DDH B

BAAREIHETHOBN D~ VT A AR IK AR
&AWV ECR A4V THEN, ~A7uikE T
400 W F2JE CTAA U BRE N RNL EITRDELRNBINE
LTI, 1606+° 2ONe™ DA % &) _E I R A4 %2 T
7o ETTC, ZOBLG Tl 7 A e O fia/ M & IR Rg
DERPDEINOBIREN TN ETHHEHER L=
DU EERFI LT, ZORER ., KABA DJEVIZaA L
ZBE WM OSSR TP A2E
QRS 112770 R e B RAN [ QA =S e Ny N = =
HIWFCTE T2, A w3 e DV CekiE &1 T (Fig. 7) |
AR ORERE LT > T D, iR O PR 2%
RTHHN, dEpnc XA kB2 EL B
e RIS EERSEON T,

Figure 7: The coolant connection of coil around permanent
magnet.
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Figure 8: (a) Iron yoke model used in the eddy current
analysis and (b) eddy current loss evaluated by the
analysis.
43 ERFHRIBRABRIRIL 0 A% v= 7 Eika
Dt

ERLFBIATE ClE 3 IRTTAF v =0 7 BRI Y
L7225 THY, HIMAC OFEER—MCEIERS R —T
(TR, EICAF Y95 H ROBAA DB % (2B
SHTWER, lE T N — A X% NS D72
(2, KL TRERSZ FRH i TE 5 X-Y fMEE
Wipi TN — el SR IE 528 T T AT AR
AT HZEITREIL T D[9-10], AFv= 7
A E A AR IR 72 | B — ARLIE DML
3% H TR R MRS D R A D28
TALZ I Z o AR LA DR 2 XD
TENTED, UL, BEFOWTMOBERITIETH->T

(a)

4—|ron yoke

(b)

Figure 9: (a) Cross-section of the CCT-Scanning magnet.
(b) Overview of the winding model for horizontal
deflection.
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Table 1: Comparison of Magnet and Power Supply
Specification of CCT Scanning Magnet

Parameters unit Conical Cylindrical
SCMx SCMy SCMx SCMy
Integrated field Tm 0.266
Physical length mm 1500
Magnetic length mm 12253 1170.2 1151.7 1073.2
Tilt angle deg 22 26 23 24
Current density in - /12 599 496 58.6 504
conductor
Coil resistance (at 100°C) Q  0.229 0.350 0.290 0.387
Current ramp rate A/ms 517.1 2144 5063 217.8
Coil inductance mH 0.930 2.668 1.862 3.779
Nominal current A 646.4 5359 6329 544.6
Nominal voltage Vo 629.1 759.7 1126.6 1034.0
Nominal power kVA 406.6 407.1 713.0 563.1
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