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Abstract

To ensure long-term stable operation of SuperKEKB, the laser system has been upgraded to improve beam injection
performance. The introduction of a large-diameter, high-power VECSEL module has enhanced laser output stability,
while strengthened monitoring and automatic measurement systems allow for the prompt detection and resolution of
operational issues. During the 2024 operation period, the electron gun continuously delivered a stable, high-quality
electron beam over several months. However, challenges such as discharges and degradation of the gun window have
emerged. As a result, replacement of the RF electron gun’s resonant cavity is scheduled for 2025.
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Figure 1: Layout of the Yb/Nd hybrid laser system
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Figure 2: Nd:YAG VPSS amplifier at the fifth stage.
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Figure 3: Auto-correlation system.
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Figure 4: Setup of the DOE near the photocathode.
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Figure 5: Laser profiles on the virtual cathode screen.
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Figure 6: Output energy and quantum efficiency of the RF
electron gun.
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Figure 7: 2nC Emittance history for 2024 Operation.
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Figure 8: Operation of the electron gun in the
SuperKEKB accelerator during the autumn run in 2024.
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