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Initial high electric field –vacuum arc breakdown
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Additive Machining (AM) technology is already used in many manufacturing domains and provides many
benefits such as design freedom, cooling, and performance improvements as well as significant manufacturing
time reduction. AM is also being considered for the manufacture of a Radio Frequency Quadrupole, where
an important unknown is the voltage holding capability of AM surfaces. To address this question a series
of high electrical field tests was performed on additively manufactured (AM) pure copper electrodes using
the CERN pulsed dc high-voltage system. The tests were carried out with different test surface conditions
such as “rough”, as built by AM, post-processed and machined. During each test, an ultra-high vacuum
was maintained, and the breakdown rate monitored by changing the electric field level and pulse structure.
The initial results provide the first reference values for AM built pure copper electrodes performance under
vacuum arc breakdown test. According to test results, AM process and material powder characterisation as
well as post-processing will be improved in preparation for RF power and beam tests on a full RFQ prototype.
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