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Abstract

Beam handling using the barrier bucket has been carried out since its first realization by Jim Griffin of Ferimilab in
1983, where the barrier voltage was obtained by superimposing multiple harmonic RFs. In an induction synchrotron
such as the KEK digital accelerator, the barrier voltage pulse with the almost rectangular shape is generated in the
induction cell of a 1-to-1 pulse transformer driven by the switching power supply. Its peak amplitude and pulse length
are flexibly changed but the rising/falling time is uniquely determined by a combination of the circuit parameters
including characteristics of the employed solid-state switching element. Behavior of particles captured in the barrier
bucket is quite various, depending on the barrier voltage shape. Even in the early stage of development of the induction
synchrotron, chaotic behaviors have been known among us. This paper will systematically discuss about the
phenomenology of beam dynamics for the barrier bucket and compare the results experimentally obtained using the

KEK digital accelerator with numerical simulations.
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Figure 1: Equivalent circuit for the induction acceleration
system and details of each component including the
evolution of the employed solid-state switching element.
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Figure 2: Schematic View of the KEK Dlgltal Accelerator.
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Figure 3: Barrier voltage pulses.
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Figure 4: Step-function.
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Figure 7: K = 8.0238.
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Figure 8: Initial distribution.
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Figure 9: Particle distribution in time every turn.
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Figure 10: Emittance growth.
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Figure 16: Waveform of applied voltage.
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Figure 17: Emittance growth.
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