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Abstract

At SuperKEKB, Sudden Beam Loss (SBL)—a phenomenon characterized by rapid beam instabilities occurring within
tens of microseconds—has emerged as a major obstacle to further luminosity improvements. Previous observations
suggest that the beam size increases rapidly during SBL events, highlighting the need for ultra-fast beam size diagnostics.
To address this, we are developing and testing a novel beam size monitor capable of bunch-by-bunch measurements. The
system employs synchrotron X-rays and a 128-channel silicon strip detector to capture beam images at high speed. In this
study, we used a pulsed laser instead of X-rays to evaluate the response of the sensor and associated readout electronics.
We confirmed that the detector system functions as intended, and gain calibration using laser data is currently underway
in preparation for beam observations. The monitor is scheduled to be installed in the next SuperKEKB operation

beginning in November 2025.
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Figure 1: Concept of X-ray beam size monitor.
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Figure 2: Photo of ultra-high-speed beam size monitor.
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Figure 3: Enlarged photo of silicon strip sensor. The X-
rays come from below the photograph.
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Figure 4: Test bench using a pulsed laser.
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Figure 5: Output waveform of one channel of the silicon
sensor for a single pulse irradiation. The arrow in the figure
indicates the definition of pulse height.
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Figure 6: Relationship between bias voltage and pulse
height (blue) / bias current (red)
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Figure 7: Overall response of the silicon strip sensor to a
single laser pulse recorded by the DAQ. Only 42 out of
128 channels are shown.
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Figure 8: Single-pulse response of channel 89 recorded by
the DAQ.
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Figure 9: Relationship between laser vertical position and
pulse height in each channel.
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