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Abstract

In the project “Challenge to functional, efficient, and compact accelerator system using high Tc superconductors” funded
by the Japan Science and Technology Agency under its S-Innovation Program, feasibility studies to achieve high T.
superconducting (HTS) accelerator magnets are carried out. We designed a principle realistic coil configurations by using
tape-shaped coated HTS conductors based on a spiral-sector type of FFAG accelerator for carbon cancer therapy. In order
to establish winding technologies for these coil configurations, a model magnet was fabricated and three-dimensional

field mapping was carried out.
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Figure 1: Schematic views of the Spiral FFAG magnet.

(a) Designed coil shape for practical use. (b) Coil of the
model magnet to implement coil winding technology.
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Figure 2: Setup of the 3D field measurement system
with hall proves for the spiral FFAG model magnet.
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Figure 3: Holder case for the hall probe (MPT-141). (a)
Photograph of the holder case. (b) Installation of the
MPT-141 into the holder case. (¢) Schematic diagram of
three hall-probes layout.
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Figure 4: Alignment method for the field measurement.
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Figure 5: Measured distributions of the background
magnetic field.
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Figure 6: Measurement results of the field mapping at
room temperature in a normal conducting state. (a) a coil
current of 0.5A, (b) -0.5A. (¢) Average of two
distributions.
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Figure 7: Measured field distributions corrected for
offsets by using the background magnetic fields.
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Figure 8: Excitation curve of the integrated magnetic
field as a function of the coil current.
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Figure 9: Measurement results at low temperature
(120K) in a superconducting state. (a) Comparison
between at 120K and room temperature. (b) Difference
in the field distributions between at 120K and room
temperature.
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