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Abstract

The Phase-I beam commissioning of the SuperKEKB was conducted from February until the end of June in 2016. We
can predict that more high mode coupled-bunch instability caused by the acceleration mode is brought about for high
current beam operations of the commissioning from now on. In order to stabilize these, we need a new coupled-bunch
instability damper. That is still in development. This damper can stabilize this instability by means of reducing the
impedance at each mode frequency in the cavity. The previous damper used in KEKB and Phase-I SuperKEKB operates
only -1 mode instability. In contrast to this, new damper supports -1,-2, and -3 mode instability. We expect that this will
be effective in the next and subsequent Phase of SuperKEKB commissioning.
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Figure 1: (a): the image of relations between cavity
impedance and several modes. In this image, Q1 = 4000
to make it easier to understand. (b): a plot of calculation
values about oscillation growth time of the coupled-bunch
instability modes of p = -1, -2, -3, -4, and -5. Blue hori-
zontal line is threshold radiation damping time.
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Table 1: SuperKEKB and ARES Cavity Parameter

parameters LER HER
for SuperKEKB

E 4.0GeV 7.0GeV
Iy 3.6A 2.62A
Qe 2.74 x 107%  1.88 x 107*
fs 2.43kH z 2.78kH z
harmonic number : h 5120

Irf 508.878 MHz
fo=frp/h 99.39 kHz
V./cavity 0.48MV 0.5MV
number of cavity 22 8 (and 8 scc)
for ARES cavity

Rsn/Qo 15Q 150

Qo 1.1 x 10°
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Figure 2: Feedback path of a coupled-bunch instability
damper. Our new damper are digital filter, Up Converter,
and Down Converter.
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Figure 3: Feedback components to damp cavity impedance
at CBI modes.
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Figure 4: Beam pickup spectrum in the LER with damping
feedback (a) and without (b).

Figure 5: New damper for SuperKEKB (Upper: DF and
lower: SSBF). Manufactured by Sanko-sha [6].
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Figure 6: Differences between (a):old and (b):new damper.
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Figure 7: Functional block diagram of digital filter with 16
bit DAC/ADC. The clock signal is provided by dividing
RF frequency.
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Figure 8: Frequency characteristics of SSBF transmission.
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(b) Phase- Frequency characteristics of DF

Figure 9: Calculation results of DF transmission for fre-
quency at ;. = —2 mode.
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Figure 10: Predicted total transmission characteristics of
SSBF with DF from Fig. 8, 9. There are three peaks at -1
mode, -2 mode, and -3 mode.
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