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Abstract

The SuperKEKB accelerator aims at 40 times the luminosity of the KEKB accelerator. The Phase-2 commissioning
operation with Belle-II detector has been performed from March to July 17, 2018. In the electron ring, eight
superconducting higher-order-modes (HOM) damped cavities (SCC) developed for KEKB are operating. The horizontal
high pressure rinse (HHPR) system was developed to recover the degraded cavity performance. Performance of three
cavities were successfully recovered. First and second recovered cavities have been operated in SuperKEKB stably.
Third one is kept as a spare cavity. The HOM power excited in a SCC module will be twice higher than that of KEKB
due to the design beam current of 2.6 A and become a load to the downstream SCC. The additional SiC dampers have
been installed to a SCC module as a measure against the HOM power. We found that the load of the downstream SCC
reduced by the SiC damper in the beam tests in Phase-2. Although the electrical breakdown of the piezo-actuators for
the frequency tuner have been improved by adjustment of operating conditions, the problems still remain in Phase-2.
We will maintain the performance of cavities and prepare for the higher beam current operation in the Phase-3.
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Figure 1: Cross-sectional drawing of the
superconducting cavity module of KEKB. The cavity is
made of niobium. Cavity shape parameters are as
below: cell diameter of 526 mm, gap length of 243
mm, iris diameter of 220 mm, SBP diameter of 220
mm and LBP diameter of 300 mm. The cavity is
equipped with a pair of ferrite HOM dampers at SBP
and LBP.
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Table 1: SCC-related Parameters in HER

Parameters KEKB SuperKEKB
(operation) (design)

Energy [GeV] 8.0 7.0

Beam current [A] 14 2.6

Number of bunches 1585 2500

Bunch length [mm] 6 5

Total beam power* [MW] ~5 8.0

Total RF voltage* [MV] 15.0 15.8

Number of SC cavities 8 8

Beam power [kW/cavity] 400 400

RF voltage [MV/cavity] 1.5 1.5

HOM power [kW/cavity] 16 37

*Total of SCC and ARES cavities
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Figure 2: Qo measurement results of degraded cavities
after HHPR. The Qo values of the cavity was
recovered successfully. The cavity is kept as a spare.
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(a) Prototype of SiC damper

(b) SiC dampers installed downstream of one SCC

Figure 3: Prototype of SiC dampers. The length of
SiC of a damper is 120 mm. A pair of dampers was
installed downstream of one SCC module. Total
SiC length is 240 mm.
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Figure 4: Absorbed HOM power by a pair of ferrite
dampers of each cavity. (a),(b) Red: Phase-1 (No SiC
damper), (a)Light blue: Phase-2 (with SiC damper),
(b)Blue: Phase-2 with correction factor (1.05). D10D,
DI10C and etc on horizontal axis are the cavity name.
The beam operation conditions were almost same, the
current was around 760 mA. The beam direction is
from left to right of the plot. The HOM power of D10B
was remarkably decreased by the SiC damper at
downstream of D10C in Phase-2.
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Time constant Voltage  Cycles Leak Current
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20 800 1000 +130

100 800 1000 +36

200 800 1000 +19

200 560 1000 +15

200 800 12000 +69

200 560 10000 +11
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