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Development of the underlying technology for realization of energy saving, high
intensity compact accelerator with 30 % energy efficiency for Rl production
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High temperature superconducting REBCO coils of circular and race-track
type, required for development of a high intensity compact cyclotron realizing better power-saving
and lower running cost, were fabricated and their high soundness and reproducibility were
demonstrated by a performance test at very low temperature. A 3.8 mA, 30 keV negative deuteron beam
was injected into an AVF cyclotron and we succeeded to extract a 50 micro-A 25 MeV deuteron beam
from the cyclotron. We developed a rapid measurement system of a particle distribution in
four-dimensional phase space and a magnetic coil for clearing electrons removed from a negative ion
beam. Feasibility of a high temperature superconducting cavity for a cyclotron was clarified for the

first time by shielding a stray field of a cyclotron sector magnet with permanent magnets placed at
the edge of the sector magnets, and by cooling a cavity surface, consisting of a more than 1
micro-m thick MgB2 layer, down to 18 K.
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