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Abstract

The replacement project for the Magnetic Alloy (MA) cavities of the 3 GeV Rapid Cycling Synchrotron (RCS) at the
Japan Proton Accelerator Research Complex (J-PARC) has been underway for several years. The original cavities are
the push-pull (PP) configuration, where rf current is supplied alternately from a pair of tetrode tubes to the electrodes on
the upstream and downstream sides of the acceleration gap. All cavities are to be replaced with newly developed single-
ended (SE) cavities. In wide-band MA cavities, large amplitude multiharmonic rf signals are required to compensate for
beam loading for high intensity beam acceleration. In PP cavities, significant unbalance in the operation of the upstream
and downstream tetrodes due to multiharmonic rf occurs. This unbalance has been one of the limiting factor of beam
intensity. This unbalance does not occur essentially in SE cavities. It is expected that acceleration exceeding the design
beam output of | MW will be possible upon completion of the replacement project. Currently, six of the twelve cavities
have been replaced. The SE cavity does not have a configuration to cancel even-order higher harmonics, therefore the
harmonic components are different from those of the original PP cavity. In this article, we report on the operational
experience with the single-ended cavity at the J-PARC RCS.
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Figure 1: Schematic diagrams of (top) PP cavity and (bot-
tom) SE cavity [5].
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Figure 2: Positive- 31gn and negatlve sign cavities [5].
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Figure 3: Anode voltage, anode current, and beam current

for positive-sign and negative-sign cavities [5].
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Figure 4: Comparison of anode power supply currents be-
tween PP and SE cavities [5].
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Figure 5: Typical harmonic amplitudes of gap voltages of
(top) PP and (middle) SE cavities, and (bottom) vector sum
of 12 cavities.
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Figure 6: Amplitude and phase responses of the integrator
and leaky integrator with various k. To aid visualization,
2F % Hypis plotted [3].
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Figure 7: (Top) amplitudes of the (h = 8) harmonic in the
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