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Abstract

A superconducting rotating gantry for heavy-ion therapy is being constructed. This isocentric rotating gantry can
transport carbon ions with the maximum 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. The rotating gantry equips combined-
function superconducting magnets. Since these magnets can provide both dipole and quadrupole fields, no quadrupole
magnet is required for beam focusing. Having used the combined-function superconducting magnets and optimized the
layout of the gantry as well as the beam optics, the length and radius of the gantry became approximately 13 m and 5.5
m, respectively, which are comparable to those for proton gantries. We will present an overview of the gantry design as
well as present status of the construction.
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Figure 1: Schematic drawing of the superconducting
rotating gantry.
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Figure 2: Layout of the superconducting rotating gantry. The gantry consists of ten superconducting magnets (BM01-10),
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).
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Figure 3: Beta and dispersion functions along the gantry
beam line. Values of beta and dispersion at the isocenter
are designed to be By=Py=1 m and D=0 m (D’=0),
respectively.
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Figure 4: Result of three-dimensional field calculations for
BMO02-05 using the Opera-3d code.

TN, 400 & — 2 /AR— L O PURE = A L% LT

WZET
Mb U, FTHORIGE) —E 215 % 72 OB s EE RN
BOREILEITo-, R TIH Mo A VER
=136 A 12T, RPN
F7-. RS oA LVERICOW TR, BT
130 A 12T, B — AUIIRIC &3 77 VU R A% 35 ) e
G=9.1 Tm %5, av X7 X EOK#ELE.
& IR BRIk AR A A FEf L, E—A
DNIEIE T D A I BERFEIC B\V TRES ) — FE N

| ABL/BL|=1.0X10* (—fi%)

| AGL/GL|=1.0X 107 (DY)

ThbdZ &%ﬁ?btm

J: uXu %O% :PEJZZ3$V Zﬁ@ﬁ’fﬁg'@é
e (BM04, BM10) OHRLEZITUV, BEGHIE & F
PRI TSN L7z (Fig.5) o feV TRk 24 4RI 3
B OMBIEEN A (BM03, BM05, BM06) . (25
DD 5 BEOBREERA, WNCAX Yy = 7 ER
LHRAT TV vV EMALEDME R 25FEE LD
1TV, PRk 26 R EERIC iR 0 flE 252 T LT, &

B E RO ORGER . NMR (12 X 5 B HIE O,
A= NEFICLARE~ Yy L T2 2ERAITH L
TEEhE L,
Pz,

FrDOVERER GO TS Z & iR L

Figure 5: Superconducting magnets of BM04 and BM10 in
field measurements at NIRS.

TR Bpa=2.88 T 155,

Figure 6: Rotation tests of the gantry structure at the
Toshiba Keihin Product Operations.
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Figure 7: One of the end ring in transportation. This picture
was taken around the main entrance of NIRS.
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Figure 8: Installation of the gantry structure to the gantry
room in NIRS.
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Figure 9: Picture of the superconducting rotating-gantry, as
installed in NIRS. All the magnets as well as the profile
monitors were mounted on the gantry structure.
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Figure 10: Image of the treatment room for the rotating
gantry.
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