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Abstract

The biggest challenge in realizing high luminosity at the SuperKEKB accelerator is sudden beam loss events that
entail the abrupt disappearance of the beam within tens of microseconds. Why, how, and under what conditions sudden
beam loss events occur is still unclear. Nevertheless, the position and size of a bunch are supposed to oscillate or increase
rapidly, and these bunches may unwantedly collide with the collimator system installed in the SuperKEKB main ring,
causing beam loss. To elucidate the mechanism of sudden beam loss events, we have developed a turn-by-turn beam size
monitor to measure the size blow-up during these events. In this presentation, we report on developing the beam size
monitor using an ultrafast CMOS camera and the size blow-up during the sudden beam loss event.
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Figure 3: Measurements for beam abort events in turn-by-
turn vertical beam size (top) and bunch-by-bunch orbits
(middle and bottom). The vertical bar indicates the tim-
ing of the beam abort.
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Figure 4: Gregorian telescope and ultrafast CMOS camera.
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Figure 5: The diffraction pattern of the diamond reflection
mirror at the front of the Gregorian telescope (left) and the
rear focal point (right).
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Figure 6: Metric units and pixel correspondence calibrated
using the manual horizontal stage. Red lines indicate the
bestfit results
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Figure 7: Measurements for beam abort events in vertical beam size (top) and bunch-by-bunch orbits (middle and bot-

tom). The markers in the top panels indicate shots every two turns.
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