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Abstract

The KEK digital accelerator is a small-scale fast cycling induction synchrotron, where induction pulse voltages are
discretely given to circulating particles as the acceleration voltage. Its magnitude does not follow the required
acceleration voltage of V,=pCydB/dt at n-th turn but be fixed to be a larger value, V,,, than the demanded V,, from some
technical restriction. The induction acceleration system is triggered when Sum V, > V,,,. Consequently, a perturbation
on the betatron oscillation induced by a discrete change of the equilibrium orbit is notably large. This paper discusses a
size of this perturbation quantitatively by means of numerical simulation and compare the experimental result.
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Figure 1: Schematic View of the KEK Digital Accelerator.
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Figure 2: Equivalent Circuit for the Induction Acceleration
System.
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Figure 3 Required acceleration voltage per turn.
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Figure 4: Timing to generate the induction voltage pulse.
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Figure 5: Discrete Acceleration. (Red and blue lines V7, and V.,
respectively.)
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Figure 6: Betatron motions in the phase space.
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Figure 7: Simulation of temporal evolution of the beam center
for plan A and plan B.
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Figure 8: Experimental result of temporal evolution of the beam
center for plan A (grey) and plan B (black).
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