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Abstract

We developed a waveguide-type ceramic window indispensable for a TM020 mode HOM-damped cavity with a
coupler variable coupling. The new window is more compact than conventional coaxial-type couplers such as
implemented in SPring-8; therefore, it is easy and quick to replace in case of damage in the ceramic. However, discharges
frequently happened on the windows in spite of TiN-coating on the ceramic in high-power performance tests up to 250
kW. We took two countermeasures against the discharge: (1) applying a vertical magnetic field to the ceramic and (2)
coating the ceramic with DLC whose SEY (Secondary Electron Yield) is smaller than that of TiN. In results, the
discharges were effectively suppressed and the high-power performance was markedly improved by both
countermeasures.
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Figure 2: Photograph of the waveguide type ceramic
window.
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Figure 3: Setup of the high-power RF test for ceramic
window.
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Figure 4: Trend graph of the RF power, the vacuum pressure, the temperature of the ceramic window and alarm (interlock)
history due to the vacuum pressure, arc, and RF reflection during the high-power conditioning test for ceramic windows
with magnetic field. Once the alarm (described by red circle) is halted, RF operation is stopped. When the alarm is reset,
operation is then resumed from a lower power. The operation was paused between May 14th and 19th.
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Figure 5: Test pieces of the DLC-coated ceramic samples.
The pieces in the center columns and right columns were
baked at 300°C for 3 hours and 500°C for 5 hours in
vacuum, respectively.
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Figure 6: SEY (Secondary Electron Yield) distribution as
a function of the incident electron energy for ceramic
samples without coating, with TiN coating [10] and with
DLC coating.
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Figure 7: SEY (Secondary Electron Yield) distribution for
DLC coated ceramic samples, before and after vacuum
baking.
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Figure 8: Trend graphs of the RF power, the vacuum pressure, the temperature of the ceramic window and alarm
(interlock) due to the vacuum pressure, arc, and RF reflection during the high-power conditioning test for ceramic
windows coated with the DLC without magnetic field (top) and with magnetic field (bottom). The operation halted on
April 10th and 16th due to the circulator alarm and the instantaneous power down caused by a lighting strike, respectively.
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