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Abstract

For the SuperKEKB commissioning, in order to evaluate momentum acceptance of the accelerator rings, new function,
which forces phase modulation in acceleration field, was implemented into the zero-mode damper (ZMD) of the LLRF control
system. The ZMD, which has been applied since the KEKB operation, is a kind of feedback control to suppress longitudinal
coherent bunch oscillation. By utilizing the ZMD, this new function modulates RF phase forcibly at synchrotron oscillation
frequency for acceleration cavities: it gives longitudinal kicks to bunches and makes growth of the synchrotron oscillation;
accordingly, the momentum acceptance can be observed with dispersion property of the beam orbit. The timing of the phase
modulation is synchronized with the turn-by-turn beam position monitor to observe the beam orbit at a dispersion point. In
the spring operation this year, it was demonstrated that this new function was quite useful as a method to evaluate momentum
acceptance easily and directly. This method is also expected to be applied frequently in the future commissioning for optics
evaluation. This paper gives details of the new function for the RF phase modulation. Additionally, the bunch motion due to
forced longitudinal oscillation by RF phase kick is discussed with comparison between analytical calculation and observation.
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Figure 1: RF system arrangement in SuperKEKB rings at
present state.
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Figure 2: Functional block diagram of the LLRF control sys-
tem of SuperKEKB including the zero-mode damper with
function of forcing acc.-phase modulation.
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Figure 3: Waveform of control signal for the phase shifter of
the RF reference for the RF kick (yellow), and the gate signal
(purple) for the RF-kick duration.
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Figure 4: An example of the beam response results to the RF
phase modulation (RF kick) measured by TxT BPM in LER.
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Figure 5: Fitting of analytic calculation with TxT BPM data of
the RF kick response in LER for the case of 420-turn duration
of phase modulation.
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