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Abstract

We propose a small-size and high-power separated sector cyclotron (SSC) using high temperature superconducting
(HTS) magnet for a next generation cyclotron. From its stability and low operating cost, HTS cyclotrons are expected
to apply for accelerator-driven subcritical reactors or beam cancer treatment systems. On the other hand, we still have a
variety of issues and challenges to implement them. As a first step, we are planning to develop an HTS cyclotron as an
injector for K400 ring cyclotron at RCNP. It will be the first attempt in the world. This plan will improve beam intensity of
the ring cyclotron and contribute to component developments for the next generation cyclotron. The most serious issues
are development of large-size HTS magnets that can be used in SSC and designing a SSC that has high injection and
extraction efficiencies. Particularly in small-size SSCs, injection efficiency is the most important problem to be solved for
high current beam acceleration. Strong focusing and bunching are necessary for large current injection through a narrow
central area. Therefore we have to design injection system using orbit simulation with space charge effect. Until now, we
have been developed orbit analysis code with Runge-Kutta method and advanced sector magnet design with finite element
method. Here, we report some results on designing the new injector cyclotron.
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