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High-temperature-superconductor technology toward high-speed and high-field beam
scanning magnets for heavy-ion cancer therapy

Amemiya, Naoyuki
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We have developed a conceptual design of high-speed and high-field beam
scanning magnets for heavy-ion cancer therapy.
By winding coils using SCSC cables, in which multifilamented and copper-plated high-temperature
superconducting coated conductor are multilayered wound around a circular core, we have solved the
following bottlenecks: ac loss due to the movement of fluxoids during magnetic field changing,
deterioration of magnetic field accuracy due to large antimagnetization caused by the tape shape of
the coated conductors, and high terminal voltage due to large interlinkage flux and high frequency.
Through a combined approach of experiments and electromagneitc field analyses, we clarified the
electromagnetic phenomena of magnets composed of coils wound with SCSC cables and iron yokes, and
established guidelines for reducing ac losses and shielding-current-induced fields.
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Ampere-turn: 41260 A
Ampere-turn: 32050 A Max. B at coil: 0.49 T
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