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Abstract

More sophisticated heavy-ion radiotherapy will be realized by a superconducting rotating-gantry which can irradiate a
tumor from arbitrary direction in 0-360 degree. In National Institute of Radiological Science, construction of the
superconducting rotating-gantry for heavy-ion radiotherapy will be finished at September 2015. For compactness, we
designed the rotating-gantry consisting combined-function superconducting magnets. However, for changing penetration
depth, the operation energy varies from 430 MeV/u to 56 MeV/u in about 1 minute. Therefore, tests of fast slewing are
necessary for thermal issue. Measurements of magnetic field stabilization time are also required. In this presentation, we
introduce results of fast slewing tests, measurements of magnetic field stabilization time and magnetic field measurements

for all the magnets.
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Figure 1: Schematic viewing of the rotating-gantry
beamline.
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Table 1: Design Parameters of Magnets

BMO01, 06 BMO02-05 BMO07 BMO8 BMO09, 10
Bending angle [degree] 18 26 22.5 22.5 22.5
Bending Radius [m] 23 23 2.8 2.8 2.8
Magnetic field of dipole [T] 2.88 2.88 2.37 2.37 2.37
Field gradient of quadrupole [T/m] 9.1 9.1 - - 1.3
Duct aperture [mm] O 60 O 60 0122 0170 0206
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Figure 4: Magnetic field integrals of small aperture
magnets. Vertical axis shows deviation from magnetic
field integral at central orbit.
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Figure 5: Magnetic field integrals of large aperture
magnets. Vertical axis shows deviation from magnetic
field integral at central orbit.
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Table 2: Measurement results by rated current. A B/B and A GL/GL are deviation from design values.

Magnet Number 01 02 03 04 05 06 07 08 09 10
AB/B [%] 0.231 | 0.190 - -0.17 0252 0276 0205 0.123 -0.01 -0.03
GL in dipole [T] 0.163 | 0.007 0.087 0.006 0222 0.126 0.099 0.051 -0.04 0.036
0,
AGL/GL [%] of -0.70 —0.62 —-0.51 —-042 -0.53 —0.73 - —0.87 -193
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Figure 6: Magnetic field integral in quadrupole magnet.
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Figure 9: Stabilization time of superconducting magnet.
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