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Abstract

One of the present obstacles for intensity upgrade of the J-PARC Main Ring is transverse collective instability. We
have been developing so-called intra-bunch feedback system and in operation during injection flat bottom since last year.
But recent beam intensity up grade pushes us to improve further the system, namely feedback during acceleration. The
delay in the feedback loop is changed stepwise triggered by external pulses. We are examining quick trigger timing
determination by matching the bunch shape in the controller ("iGp12") to the one from the exciter (kicker) and estimating

differences of slice markers in time.
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Figure 1: Schematic diagram of the transverse intra-
bunch feedback system in J-PARC MR.
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Figure 2.a: Input-output characteristics of the 4-tap FIR
filter. The phase is not tuned properly.
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Figure 2.b: Input-output characteristics of the 4-tap FIR
filter. The phase is tuned properly.
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Figure 3: Signal flow in the intra-bunch feedback
system.
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Figure 4:.Timing adjust of a bunch-by-bunch feedback
is performed with a stripline kicker waveform as shown
above, where the bunch signal (bipolar due to BPM’s
differentiating response) is superimposed on the
feedback pulse (stepwise). Each step corresponds to the
one RF bucket. The delay is adjusted so as to fully
overlap each other.
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Figure 5: Timing adjust of a intra-bunch feedback is
performed with a stripline kicker waveform (red
colored), where the bunch signal (bipolar due to BPM’s
differentiating response) is superimposed on the
“marker”. Blue curve is taken by iGpl2. Each slice
corresponds to the one 64th of one RF bucket time
duration. The delay is adjusted so as to fully overlap the
signal and marker.
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Figure 6: Upper plot: intra-bunch feedback off. “P2” is the
acceleration start timing. The instability in the horizontal
plane occured during acceleration.

Lower plot: intra-bunch feedback on. The instability in the
horizontal plane disappeared.

BEFORE
shot513300
15/07/01 01:28:44  Run

Latest Offset: Run

MR Beam Intensity

AFTER
shot513301
15/07/01 01:31:42  Run

Latest Offset: Run

MR Beam Intensit ity

Beam Loss

Beam Loss

Figure 7: Left plots: intra-bunch feedback off. The
instability caused beam loss during acceleration. Upper
plot: DCCT waveform (beam intensity), lower plot:
BLM waveform. A few 1000 of beam loss counts are
seen along the MR at ~0.15 s.

Right plots: intra-bunch feedback on. The DCCT
waveform is constant. Ordinary beam loss of a few 100
counts or less occured.
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