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Abstract

The SuperKEKB collider to push the luminosity frontier is under construction. Its cutting-edge “nanobeam” scheme
reduces the required beam currents and consequently allows us to reuse the ARES cavity system successfully operated
in KEKB. On the other hand, the input coupler needs to be upgraded since the beam power per cavity is increased up to
600 kW. We report on the coupler development and production together with the results of high-power tests, and
introduce a conceptual design based on some lessons learned from an RF window failure.
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Figure 1: RF power feeding to the ARES cavity.
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Figure 2: Input coupler for the ARES cavity.
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Figure 3: Setup of the coupler test stand.
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Figure 4: Cold model (coaxial part) of input coupler.
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Figure 5: Input coupling factor, measured using a cold
model, is plotted as a function of the loop height, together
with the unloaded Q value of the accelerating mode.

Figure 6: Fine grooving inside the outer conductor of the
coaxial line to suppress multipactoring discharge.
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Figure 7: RF processing history plot (right) for an input coupler with pretreatment (ozonized water rinsing of the RF
window followed by vacuum bake-out) is compared with that (left) for another coupler without pretreatment.
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Figure 8: Broken alumina window of the first prototype
coupler in Plan B.
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Figure 9: Temperature record of the water cooling system
for the RF windows. The input coupler: the first prototype

in Plan B. The output coupler: the first prototypel®! in Plan
A, successfully tested at D5-C in KEKB.
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Table 1: Change in Sheet Resistance of TiN Film (40 nm)
after Heat Treatment (800°C) in Hydrogen Furnace

TiN film (40 nm)

. Non-coated alumina
coated on alumina

surface
substrate
Before HT 5.6X10"" Q 3.0X10M% Q
After HT 3.6X10* Q 1.6 X104 Q

16~18 nm

13~16 nm

Figure 10: Change in microscopic structure of TiN
(TiNOy) film after Heat Treatment (800°C) in Hydrogen
Furnace.
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Figure 11: Conceptual design for coaxial-loop coupler
which can be constructed without brazing after TiN
coating on the RF window surface.
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