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Appendix 3 (I eak detector data)

We observed substantial amount of helium signal during warming up in the beam vacuum that indicates
leak. After detailed investigation, we concluded that the size of the leak is so small that it would not matter
to the cryomodule operation if the leak will not grow in the future. The helium signal was substantial
because helium gas from a very small leak was accumulated in the cold surface below 10 K. Therefore, the
helium signal was approximately proportional to the period when the cavities exposed to the temperature
below 10 K. We did not find any correlation to the superfluid helium operation. All these behaviors were

consistently observed by Penning gauges, a residual gas analyzer, and a helium leak detector.
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