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Toward a multipactor-free cavity design for a
very-high-frequency continuous-wave electron gun
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Abstract

A VHF photocathode electron gun generates high-repetition-rate, high-brightness electron bunches in continuous-
wave mode. Multipactor is a critical issue that causes power loss, cavity damage, beam quality degradation,
and shortened lifetime. This work confirms non-resonant multipactor in the cavity, identifies its dominant
region, and systematically optimizes cavity geometry to suppress multipactor. The suppression mechanism is
clarified via statistical analysis of electron trajectories. The influence of copper secondary electron yield (SEY)

is investigated, and an optimized cavity with ultra-low multipactor and excellent RF performance is proposed

for stable VHF gun operation.
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