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Abstract

The SuperKEKB accelerator aims at high beam current operation over 2A. The RF system is required to provide high
power RF over 800kW per a cavity at designed beam current. In the waveguide (WG) system that transfers such high-
power RF, transmission phase will change due to WG temperature change. The WG temperature is predicted to reach
about 80 deg.C in designed beam current. This temperature change will make feedback (FB) loop phase change of about
130 deg. in cavity voltage (Vc) control. Digital LLRF control system is adopted for SuperKEKB. In the digital system,
1Q modulation FB control method, which has broadband characteristics, is applied for V¢ regulation control. However,
this method has low tolerance to a large phase change within FB loop. Therefore, the WG phase change due to high power
RF transmission is non-negligible problem to keep the FB control stable. One of the measures for this problem is that to
install a cooling system to the WG system. Furthermore, it is also important to prepare other measures in the LLRF control
system. Therefore, we implemented the loop phase compensation function for the WG temperature change into the digital
LLRF systems. In this paper, detail of the new function is introduced, and the evaluation result is reported.
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Figure 1: Block diagram of SuperKEKB digital LLRF control system (for ARES).
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Figure 2: Block diagram of phase control in digital LLRF
control system.
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Figure 3: Prediction of WG phase shift due to temperature
change.
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Figure 4: Waveguide temperature and RF phase shift on
actual waveguide system.
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Figure 5: Flow chart of WGPHC.
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