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Abstract

SuperKEKB is based on a nano-scheme at interaction region and high beam current. Coupled-bunch instabilities (CBI)
caused by accelerating mode become more severe as the beam current increases. In the KEKB operation, the resulting
lowest mode of CBI (called ¢t = -1 mode) is suppressed by the existing CBI dampers. We estimate that SuperKEKB
design beam current will force large synchrotron oscillations to excite, which include more high modes CBI (¢ =-2, -3
modes). So we developed a new CBI damper that can suppressyy = —1, —2, —3 modes. In tabletop measurements, the
characteristics of the new CBI damper satisfy our required specifications. In this paper, the characterization and damping

simulation results of the new CBI damper are reported.
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Figure 1: Cavity detuning.
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Figure 2: Growth rate of CBI and threshold (radiation
damping).

Table 1: SuperKEKB and Cavity Parameter

parameters value

for SuperKEKB LER HER
FEnergy : E 4.0GeV 7.0GeV
Beam current : Iy 3.6A 2.62A
Mom. compact. : o | 3.25 x 107*  4.55 x 1074
Synch. freq.: fs 2.43kHz 2.78kHz
Harm. number : h 5120

RF frequency : frr 508.877 MHz

fo= frg/h 99.39 kHz
Number of cavity 22 ARES &, SC 8
for Cavity ARES SC
Ve/cavity 0.5MV 1.5MV
Rs/Qo 150 930

Qo 1.1 x 10° 2.0 x 10°
coupling factor :3 5.0 4.0 x 10*
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Figure 3: RF feedback system for CBI damping.
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Figure 4: Schematic of the CBI damper mechanism.

Figure 5: Photograph of the CBI damper.
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Figure 6: BPF circuit in FPGA.
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Figure 8: Block diagram for the feedback loop evaluation.
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Figure 9: Damping characteristics for the feedback loop
evaluation.
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Figure 10: Block diagram of the CBI damping system for
feedback simulations.
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