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Experimental study based on direct in-situ observation of normal-conducting RF
accelerating cavities for elucidating the breakdown-trigger mechanism

Abe, Tetsuo
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Normal-conducting RF accelerating cavities, made of copper, are hearts of
many particle accelerators, where vacuum arcs in the cavities (breakdowns) could limit accelerator
performance; however, we do not know what the real source of cavity breakdowns is. Performing
experimental breakdown study based on direct in-situ observation, we demonstrated that cavity
breakdown was caused by an explosion of a bright spot which maintained its intensity during
high-power operation until the explosion, or by a spot-type explosion not originating from a stable
bright spot. In this study, using higher-spec cameras, we have discovered that the bright spots were

high-temperature (> 1000 degC) microparticles made of material(s) other than copper, and that
spot-type explosions can be understood to be results of impact of flying high-temperature
microparticles on cavity surface.
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