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Abstract

SuperKEKB accelerator is the world’s highest luminosity collider with electron-positron asymmetric collision, which
is aiming at 40 times higher luminosity than that KEKB achieved. The commissioning of the SuperKEKB begun in 2016,
and then the world record of the luminosity was updated. In order to obtain such higher luminosity, very high current
beam is needed to be stored in the rings. For the high current storage, suppression of coupled bunch instability (CBI)
caused by accelerating mode is one of the most important issues for RF system. Therefore, an advanced CBI damper
system had been newly developed for SuperKEKB, and it is working successfully in the operation; it is indispensable
now for SuperKEKB. However, this CBI damper had difficulty in phase tuning method: it was available only in closed
feedback loop, and phase scan was required to optimize the feedback phase. This method needs long time for tuning, and
is likely to make beam abort by exciting instability during the scan. In order to clear this difficulty, new function, which

can directly obtain the loop phase from beam response with open loop, was implemented into the CBID damper.
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Figure 1: Relation between beam spectrum and CBI
modes. Illustration of Eq. (1) for case of h = 4.
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Figure 2: [Illustration of Eq. (4). Relation between cav-
ity impedance and CBI modes is shown for case of u =
-1,-2,0,4+1,+2.
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Figure 3: Estimation of the growth rate of p = —1, —2

and —3 modes for SuperKEKB HER.
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Figure 4: Block diagram of FB loop of the CBI damper
system.
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Figure 5: Required transmission property for the CBI
mode filter. Case of u = —1 is shown for example.
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Figure 6: FB loop test result of the CBI mode filter for a
simulant cavity.
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Figure 8: Functional block diagram of the digital bandpass
filter.
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Figure 9: Functional block diagram of the digital bandpass
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Figure 10: Beam spectrum at ;4 = —1 mode during the tun-

ing mode (left side) and the normal operation (right side).
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