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Abstract

In the J-PARC MR, according to the beam power upgrade over 100 kW, beam losses due to transverse collective
beam instabilities had started to appear. We had introduced "bunch-by-bunch feedback" system in 2010. Continuing
beam power upgrade over 250 kW again caused the transverse instabilities. We introduced "intra-bunch feedback"
system in 2014. This has been suppressing those instabilities very effectively. But further beam power upgrade over 500
kW needs upgrade of "intra-bunch feedback" system. Overview and analysis of the present system is given as well as
the upgrade paths.
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Figure 3: Schematic of the intra-bunch feedback system
in the J-PARC MR.

PASJ2019 FRPI040

Figure 4: Tapered-coupler stripline BPM for the intra-
bunch feedback system in the J-PARC MR.
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Figure 5: Stripline kickers for the intra-bunch feedback
system in the J-PARC MR. The right photograph shows
the vacuum side, DLC-coated electrodes and pipe wall.
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Table 1: Parameters of the Experiment

Beam intensity 6.3E+13, 1.1E+14, 1.7 E+14,

2.3E+14

Tune  (vx,Vvy) | (21.35,21.44)

Chromaticity (-5.89,-7.89)  “75%

Ex, Ey) correction”

(-0.16,-1.26)  “95%
correction”

Intra-bunch FB Horizontal: ON - OFF - ON
Vertical: ON

Synchrotron tune 0.0020 @180 kV
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Figure 6: Growth and damping at the condition:

Np=2.3E+14, 95% & correction.

Figure 7: Beam intensity variation. Several shots are

overlapped in the figure.
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Figure 8: Growth rate measured with 75% & correction.
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Figure 9: Growth rate measured with 95% & correction.
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Figure 10: Averaged betatron amplitude variation with
single (blue) or twin (red, magenta and orange) intra-
bunch feedback systems. Curves with red, magenta and
orange colors correspond to betatron tunes, 21.5, 21.25,
21.0.
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Figure 11: Stability vs processing clock frequency.
Multiplication factors of 64 (a) and 128 (b) of the
acceleration RF clock (simulation).
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Figure 12: Dipole signals (upper), feedback kick signals
(middle) and wake (lower) with the processing clock of
64 multiple of the acceleration RF clock, overlap of 13
turns (simulation).
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