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Abstract

The stored beam current at NanoTerasu was limited by the longitudinal instability. To suppress the instability, we
developed longitudinal bunch-by-bunch feedback (BBF) kicker and the BBF system. The commissioning of longitudinal
BBF system was started in July 2025. We achieved the longitudinal instability suppression. The stored beam current
reached to 400 mA with stable top-up beam injection. The performance of the developed longitudinal BBF system will

be reported.
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Figure 1: Spectrum of the RF cavity (top) and the BPM
signal (bottom) at the time of longitudinal instability.
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Figure 2: The stored beam profile without longitudinal
instability (left) and the beam profile at the time of
longitudinal instability (right).
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Table 1: LBBF Kicker Cavity RF Characteristics
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Figure 3: Layout of the longitudinal BBF system.
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Figure 4: The RF simulation of the BBF kicker cavity
(left). The installed BBF kicker cavity and the BPM to
monitor the longitudinal instability (right).
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Figure 5: The grow damp measurement without BBF (left)
and with BBF (right).
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Figure 6: The stored beam current and horizontal beam
size distribution with the suppression of longitudinal
instability.
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Figure 7: The bunch phase distribution of all 550 bunches.
The longitudinal instability leads to a large bunch phase
spread as the stored beam current increases.
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Figure 8: The stored beam current and horizontal beam size
distribution under unstable RF cavity conditions.
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