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The gas migration in cryogenic tubes
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In superconductive linear accelerator, the performance and stability can be adversely impacted by gas ad-
sorbed on cryogenic surfaces. The cryogenic devices usually work at liquid 4.2 K or 1.9 K, at such low tem-
perature, the phenomena of gas adsorption on cryogenic surface will affect the gas migrating process along
vacuum tubes obviously, so the gas migration process will be much different from the process at room temper-
ature. In order to study the character of gas migration in cryogenic tubes, adsorbed probability and sojourn
time at 4.2 K are measured by experimental study. whereafter, a model is established associated with experi-
mental study results to depict gas migration process in cryogenic tubes. The model established in this article
can be applied not only for hydrogen or helium migration in cryogenic tubes but also for other gas migration
in tubes with strong adsorbed probability. By the experimental study, model established and analyzed, it is
indicated that at cryogenic temperature (4.2 K), adsorbed probability for hydrogen is very close to 1, which
is several orders higher than the adsorbed probability at room temperature. The distribution of pressure in
cryogenic tubes is also different from room temperature tubes.
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