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DEVELOPMENT OF KEY TECHNOLOGIES OF HIGH-TEMPERATURE
SUPERCONDUCTING COIL FOR THE SKELETON CYCLOTRON
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Abstract

Preliminary technologies for a compact superconducting skeleton cyclotron (SSC) have been developed. This cyclotron
is adopted an air-core structure and high temperature superconductors (HTS) with an extraction radius ~50 cm for 36
MeV 4He2+ expecting the usage across industrial and medical fields especially in generating RI for targeted alpha therapy.
In this work, fundamental studies for an HTS ECR ion source (radius ~20 cm) of 10 GHz aiming its mirror and sextupole
magnets configuration can be applied to SSC of circular and non-circular magnets with larger scale. After designation
and arrangement of magnets, I-V characteristic and magnetic reproductivity of produced sextupole magnets were

evaluated under the condition of 77 K.
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Figure 1: Mirror and sextupole magnets configuration of
ECR ion source.

(a) mirror coil
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Figure 3: Magnetic flux density along the central axis.
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(b) sextupole coil

Figure 2: Structure of coils for ECR ion source.
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Figure 4: Measured voltages of sextupole coil (double
pancake)
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Figure 5: I-V character of sextupole coil (1st test).
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Figure 6: I-V character of sextupole coil (4th test).
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