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Abstract

For the practical application of Accelerator Driven System (ADS) that reduces the harmfulness of radioactive waste by
transmutation, we are studying the development of a compact accelerator using a synchrotron as an accelerator capable
of supplying a stable proton beam to a nuclear reactor. In this plan, we aim to realize miniaturization and high reliability
by adopting an alternating high temperature superconducting magnet and a high repetition synchrotron applying resonant
beam extraction. In this presentation we report the basic design of the optical system and beam acceleration sequence of

this synchrotron.
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Figure 1: Calculated lattice function with combined func-
tion magnets. (Top) schematic view of lattice distribu-
tion. (middle) beta-function of horizontal (blue) and ver-
tical (yellow) direction. (bottom) dispersion function of
horizontal direction.
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Figure 2: Poincare plot in phase space of the horizontal
direction.
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Table 1: Designed Lattice Parameters

PASJ2017 WEP023

| combined function | separated function |

symmetry 4 4
maximum flux density in bending magnets [T] 1.40 1.47
curvature radius [m] 5.36 5.09
circumference [m] 68.9 107.2
number of bending magnets 32 16
bending angle per magnet [degree] 11.25 22.5
length of a bending magnet [m] 1.053 2.000
number of long straight sectin 4 8
length of long straight sectin [m] 6.00 6.00
momentum compaction factor 0.09 0.08
chromaticity after compensation (-1.25,0) (-0.63,0)
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Figure 3: Operation parameter of RF cavities for the com-
bined function lattice.
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Figure 4: Particle distribution in longitudinal phase space
at the end of acceleration.
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