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Abstract

We have considered concepts of a new isochronous accelerator for proton beam therapy, which can control beam energy
from 70 MeV to 235 MeV without degrader. One of the features of this accelerator is that centers of beam trajectories
line in ascending order of energies. This feature yields small turn separations in neighborhood of an extraction channel,
from which each of beams within the range of 70 MeV to 235 MeV is extracted. In this paper we show an optical design
of this accelerator, which is based on and extended from a hard edge model of AVF cyclotrons. We have found that the
maximum and minumum magnetic fields are 2.45 T and 0.83T, respectively, the turn separation between 70 MeV and
235 MeV is 12.4 mm, and horizontal and vertical tunes over 10 MeV are within the range of 1.0 to 1.5 and within the

range of 0.5 to 1.0, respectively. We have also verified these tunes by three-dimensional beam tracking analysis.
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Figure 1: Concept of a new isochronous accelerator.
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Figure 2: Geometric conditions for hill and valleys.
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Figure 3: Magnetic fields for new accelerator.
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Figure 4: Intersection coordinates of beam trajectories and
y axis.
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Figure 5: Energy-dependence of horizontal and vertical
tunes.
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Figure 6: Tune diagram with resonance lines up to 4th or-
der.
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