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Abstract

Marui Galvanizing Co., Ltd. and JAEA are jointly studying resurface treatment of quarter-wave resonator (QWR) for
superconducting booster of Tokai Tandem Accelerator. This cavity is made of niobium-copper clad plate and has a large
opening at the bottom, so it has a structure that allows re-electro-polishing. In the resurface treatment, the goal is to reduce
the surface roughness by applying electro-polishing (EP) to the inner surface niobium so that a high accelerating electric
field (5§ MV/m or more) can be generated. In 2020, EP was applied to the spare cavity using various EP parameters that
obtained from the experience of Niobium 9 cell cavity EP at Marui and electrodes, jigs, etc. that are owned by JAEA. The
niobium surface after EP became glossy but the surface roughness was not good. The accelerating electric field was better
than before EP but it didn’t reach the target value. In 2021, to improve niobium surface roughness and accelerating electric
field of cavities, EP experiments with improved parameters (electrode area, voltage, flow rate and agitation) were
performed and equipment, conditions, surface roughness etc. were evaluated. In addition, we also widely observed the
inner surface of the drift tube part of the center conductor, which we had not observed so far. We will report these results.
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Figure 1: A schematic and a photo of QWR caV1ty EP setup.
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Figure 2: A schematic of auxiliary electrode and trend

graphs of EP current, voltage, cavity temperature, flow rate.
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Table 1: Average Current and EP Condition of Each EP
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Figure 3: I-V curve of this EP.
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Figure 4: Trend graphs of EP current, voltage, cavity
temperature, and flow rate.
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Figure 5: A photo of cavity swing and trend graphs of EP
current, voltage, cavity temperature, flow rate.
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Figure 6: A photo of a hole in the center conductor.
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Figure 7: Observation of the inner surface of the cavity
after each EP.
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Figure 8: Surface roughness of the cavity inner surface
after each EP.
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Figure 9: Removal thickness of the cavity after each EP.
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Figure 10: Endoscopic observation of the cavity inner
surface after all EP.
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