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Abstract

The ARES cavity is a normal-conducting, three-cavity system developed for KEKB. The acronym “ARES” stands
for Accelerator Resonantly coupled with Energy Storage, just representing its RF configuration based on the 71/2-mode
operation, where an accelerating cavity is resonantly coupled with an energy storage cavity via a coupling cavity
between. The energy storage cavity functions as “an electromagnetic flywheel” to stabilize the accelerating mode
against the reaction from a high current beam. From 1998 through 2010, ARES cavities had been successfully operated
in KEKB (from 2005 through 2010, 32 ARES cavities in total, 20 ARESs at the 3.5-GeV positron ring LER, and 12
ARESs at the 8-GeV electron ring HER). To push the luminosity frontier, the SuperKEKB project has been launched.
Its innovative machine design employing the “nanobeam” scheme has led us to the conclusion that the current ARES
cavity system can be reused neither upgrading the cavity structure itself nor even its HOM loads. Only the input coupler
needs to be upgraded since the beam power per cavity will increase from 200 kW to 600 kW. First, we report key issues
on the operation of ARES cavities in SuperKEKB: the coupled-bunch instabilities due to the accelerating (t/2) and
parasitic (0 and ;) modes. Next, we cover the experimental results for the power handling capabilities of two different
types of HOM loads used for the current ARES cavity. Finally, we describe a prototype input coupler and its
performance demonstrated through the actual operation with a high-current beam in KEKB.
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