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Abstract

J-PARC MR provides high intensity proton beams of 420 kW to the neutrino experiment. The proton beams are
extracted by fast extraction. It has been found that the cavity voltage jumps up for about 10us just after extraction. It is
because the rf feedforward system for beam loading compensation outputs compensation signals for its system delay. The
MR cavity has a relatively low Q value of 22 and the cavity voltage can varies in the order of 10us. The voltage variation
of the cavity voltage increases with the beam intensity and it is a possible source of the damage of the gap capacitors.
A counter measure using the inhibit function of the summation amplifier in the LLRF system has been applied. In this
presentation, we present the details of the cavity voltage variation and the results of the counter measure. Also, we
present the analysis of beam loading using the voltage variation.
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Figure 1: Waveforms near extraction with 390 kW beam,
(top) FCT signal, (middle) cavity gap voltage, and (bot-
tom) feedforward signal.
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Figure 2: Phasor diagrams (left) with beam in steady state
and (right) just after beam extraction.
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Figure 3: Variation of the relative amplitude and phase of
(h = 9) component with 390 kW beam.
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Figure 4: Block diagram around the SUMAMP in the
LLREF control system of the MR. #n is the cavity number.
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Figure 5: Comparison of gap voltage waveforms (blue)
without and (red) with the inhibit gate for the SUMAMP.
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