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Abstract

J-PARC 3 GeV Rapid Cycling Synchrotron (RCS) achieved the designed 1 MW stable operation. For the next beam
power upgrade plan, 1.5 or 2 MW, a counter measure for transverse beam instability is under consideration. As the first
step, the instability damper is designed to mitigate the instability due to the current primary impedance source, which is
the extraction kicker magnet. The damper system kicks a beam based on the signals in some past turns obtained by the
beam position monitor (BPM). The conversion from BPM signals to the kick is calculated as an FIR filter. The whole
feedback damper system with the FIR filter was evaluated in Z domain, and the designed system can damp an oscillation
up to 0.25 mm amplitude with a faster rate than the typical instability growth rate because of the kicker power limitation.
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Table 1: Real part of the kicker impedance in total of eight
kicker magnets. The double signs are in the same order.
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Figure 1: The waveform of the differential signal detected
by a BPM from injection to extraction.
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Figure 2: Comparison between the growth modes and the
kicker impedance. The orange and the blue curves show
the 4 = 0 and = 1 mode, respectively, and the black
broken line shows the kicker impedance.
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Figure 3: Tune response of the FIR filter against change of
the number of tap.
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Figure 5: Feedback system block diagram.
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Table 2: Damping Time Against the Poles
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Figure 6: An example of arrangement of poles and zeros.
The cross and circle markers show poles and zeros, respec-
tively.
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