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Abstract

ARES cavity, which is a unique normal conducting cavity used for SuperKEKB, is a three-cavity system operated in the
m/2-mode: the accelerating (A-) cavity is coupled with a storage (S-) cavity via a coupling (C-) cavity. Owing to large stored
energy of S-cavity, heavy beam loading is mitigated. RF fields excited in C-cavity (0- and m-mode) are extracted outside and

dissipated by the ”C-damper”

. In the optimum tuning for beam loading compensation, A-cavity only is detuned. Large detuning

of A-cavity due to high current beam makes node shift in the field of the 7w/2-mode. Accordingly, increase of power loading on
the C-damper is concerned. Therefore, in order to reduce the C-damper loading, we evaluated another tuning methods with S-
cavity detuning by using calculation model of three-coupled resonators. However, the calculation result shows that the original
method (only A-cavity detuning) is still optimum to minimize the C-damper loading. This paper presents the details of the
calculation model for ARES cavity tuning. Additionally, validity of the calculation model is also checked by comparison with

the results of high power test.
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Figure 1: Illustration of ARES Cavity Structure.
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Figure 2: Block diagram for Vc feedback control and cavity
tuning control.
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Table 1: Parameters and Conditions for the Calculation

ARES Cavity Parameters
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Operation Conditions
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Figure 3: ARES cavity response for A-cav. detuning under
X,-regulation. Solid line and dot marker the calculation by
using KA-Formula and TK-sim, respectively.
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Figure 4: ARES cavity response for A and S-cav. detuning
under X,-regulation.
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Figure 6: C-Cav power as function of A-cav tuning offset
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