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Abstract

For heavy ion beam injection into the KEK digital accelerator (DA) ring, the electrostatic (ES) kicker is used. A
voltage of 20 kV is put across the electrostatic electrodes before injection so as to deflect the injected beam on the ring
orbit. The ES-Kicker excitation circuit where a coaxial cable is charged to the required voltage by a resonant charging
power supply and discharged just after beam injection. The SI-Thyristor Matrix Array (SI-Thy MA) as a discharging
device has been developed to replace the conventional thyratron. The SI-Thy MA has proved to be quite useful to get
rid of inherent and headache issues associated with thyratron’s use. Recently it has turned out that ringing in a voltage
pulse of 3.5 psec, which that is originated from its longer switching time than that of the thyratron, affects on beam
injection dynamics, resulting in micro bunch formation. However, we know that this effect is overcome by choosing
optimized timing for discharging. In order to understand this phenomenon from an academic interest, a computer
simulation code taking into account of longitudinal space-charge effects has been developed. Here, comparisons of the
experimental results obtained for various parameters with the computer simulation are discussed.
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Figure 1: The ES-Kicker driver system.
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Figure 2: ES-Kicker voltage waveforms for Both
Switches.
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Figure 3: Analytical model for the injection kicker.
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Figure 4: Analytic model for interaction, where the
dynamical parameters (¢, E) of macro-particles are picked
up at the observing point.
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Figure 5: Phase plot of macro-particles assumed as the
injected particles.
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Figure 6: Particle density of the macro-particles along the
phase.
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Figure 7: Phase plot of the macro-particles just after
passing the ES-kicker region (simulation).
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Figure 8: Particle density along the phase axis
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Figure 9: Projection of the line density on time axes
(revolution time and turn number).
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Figure 10: Temporal evolution of the injected bunch for
40 UA (experiment).
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Figure 11: Temporal evolution of the injected bunch for
100 pA (experiment).
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Figure 12: Temporal evolution of the injected bunch for 40
ULA (simulation with space-charge effects).
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Figure 13: Temporal evolution of the injected bunch for
100 pA (simulation with space-charge effects).
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