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Abstract

A superconducting rotating-gantry for carbon-ion radiotherapy was developed. This isocentric rotating gantry can
transport carbon ions having the maximum kinetic energy of £,,,,=430 MeV/u to an isocenter with irradiation angles of
over +180 degrees, and is further capable of performing three-dimensional raster-scanning irradiation. By using
combined-function superconducting magnets, we could design and construct a compact rotating gantry for carbon-ion
radiotherapy. Construction of the gantry structure begun since early 2014, and installation of the entire gantry system to
the Heavy Ion Medical Accelerator in Chiba (HIMAC) complex was completed by the end of September, 2015. Beam
commissioning subsequently begun since October, 2015, and carbon ions having kinetic energies of between £E=430-48
MeV/u, as accelerated by the HIMAC upper synchrotron, were successfully transported with the rotating gantry to the
isocenter. We will present the recent progress as well as the overview of the superconducting rotating-gantry.
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Figure 2: Layout of the superconducting rotating gantry.
The gantry consists of ten superconducting magnets
(BMO01-10), a pair of the scanning magnets (SCM-X and
SCM-Y), and three pairs of beam profile-monitor and
steering magnets (ST01-03 and PRNO1-03).

(E, F B =) &, [l N —1RIEE (G 1GE=E) 24
T HHVERMIEAR DGR ATV ., BITE, G IR E LR
5 JRIRE CTIRBIICE DD AR Z T TN D, A,
BRI ZAT o T8 R [BlE A L ) — AR AR T R R 4T
FROT N — B E NI E SN TS,

HIMAC O S305 430-48 MeV/u DT JLF—
EHTHRBAT VT @R —E — DGET A%
U CHARE RS N — Tl S5, s g
H57 R—I1X Fig. 2 ([T d 230, 10 B OIS ER
A (BMO01-10) . 1 ®tDAX vy =27 E Wi (SCM-X,
SCM-Y) . 3 XtDOAT TV T ERA KRN, a7 7V
E=4(ST01-03, PRN01-03) ([ZXWiEpkS T\ D, Zi
O AR SR 2 T TR O [l S R I FE L | AR
REREEEEHZET, BHFICHLTE — L% =180
JEDATE D F NGRS 3528 & A RELEE TUD,

MR EER A (BMO1-BMO03) DG HE% Fig. 3 1R T,
RSB AT O ZEIR D % B R Z ROk
FHELTND, BREIA/VITZER 0.9 mm & TN 1.2 mm
@D NbTi E/VARMEZH N, =T =RV AT
TR TEIBIR D EFE I 3 RoeBREIT> T
Do BRNHLBSIT/ N A Z A7 (BM01-BM06) T 2.9
T. KARZ A7 (BM07-BM10) T 24 T Thd, £/~
INOREAT RO, KARFAT O (BM09-10) T
. BRI T RRE DUARO )= A L A RO B RERE & A
EEEM AL TWD, I KRS AT/ N RY A7 T
9.1 T/m, KABH A7 (BM09-10) T 1.3 T/m TH2D,

- 8

Picture of the

Figure 3:
assembly for (BM01-BMO03).
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Fi'gure 4: Picture of the superconducting rotating-gantry.
A length between the two end rings is 14 m, and the beam
orbit radius is 5.45 m.
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Figure 5: Picture of the gantry treatment room (treatment
room G).
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Figure 6: Measured 16 beam sizes of horizontal and
vertical coordinates at the isocenter as functions of the
gantry angle for the beam energy of 430 MeV/u (upper).
Measured 16 beam size at the isocenter as a function of

the beam energy (lower).
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