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Abstract

In SuperKEKB accelerator, 509 MHz higher-order-mode (HOM) damped superconducting cavities (SCC) is operating
for the electron ring. The design beam current of SuperKEKB is 2.6 A for electron. However, it is estimated that about
half of the HOM power generated in superconducting cavity emit to the downstream beam pipe, increasing the load on
the downstream cavity’s HOM damper. Additional SiC dampers have been installed to the downstream section. It has
been confirmed that the SiC damper reduces HOM power absorbed by ferrite dampers of the downstream cavities. In this
report, we will describe the results of beam test with the SiC dampers and the evaluation of the equivalent loss factor of

dampers.
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Figure 1: Cross-sectional drawing of SCC for KEKB type
HOM damped superconducting cavity [2, 10]. Ferrite
HOM dampers were equiped on both SBP and LBP. The
LBP and SBP diameters are 300 mm and 220 mm, respec-
tively.
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Figure 2: Cavity layout at Nikko section of SuperKEKB.
Square symbol shows SC cavity. The electron beam pass
from left side to right side. D10D cavity located at the
most upstream. SiC dampers were installed downstream
of D10C and D11B, respectively. There is the distance sec-
tion between D10 section and D11 section as around 60 m.
The distance of each cavity is around 5.6 m.
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Figure 3: Example of the water temperatures of the HOM
damper. The temperatures have oscillated by the tempera-
ture stabilization of a chiller. Absorbed power was obtained
from the average temperature difference of inlet and out-
let temperatures. The temperature was averaged for a long
period of time enough to measure temperature differences
accurately.
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Figure 4: Example of the absorbed power of HOM dampers
under a similar operating condition of HER current and
bunch number. Orange bars show the absorbed power at
D11 HOM dampers before installing SiC HOM damper
(operation 2021b). Blue bars show the absorbed power
at D11 HOM dampers with SiC HOM damper (operation
2022ab). Bottom figure shows the ratio of absorbed power
to the D11A HOM damper (most upstream).
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Figure 5: Absorbed power of each HOM damper with HER current.
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Figure 6: Equivalent loss factor with respect to bunch current. Left figure show D10 HOM dampers and SiC HOM
damper. Right figure show D11 HOM dampers and SiC HOM damper. SBP and SiC HOM damper were depend on the
bunch current. LBP HOM damper was scattered in the bunch current.
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Figure 7: Number of bunch dependence of Eq. LF.
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