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Abstract

High-Q operation is desirable for CW operation of superconducting RF cavities to reduce 2K cryogenic load. For that
aim, following issues are important; reduce ambient magnetic field, suppress flux trapping on cavity surface during
transition, optimized cavity surface processing and selection of materials. Nitrogen doping is one promising method and
applied to single-cell cavities at KEK. Results of vertical tests are obtained. Flux trapping experiments had been started
by control of cooling procedure and ambient magnetic field. A single-cell and 9-cell cavities were made from large grain
niobium sheet at KEK-CFF and cavity performances were compared with fine grain cavities.
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1) 800deg, 3h+3.3Pa N-dope, 2min + 800deg, 6min

2) 800deg, 3h+5.5Pa N-dope, 20min + 800deg, 30min

3) 800deg, 3h+2.7Pa N-dope, 20min + 800deg, 30min
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Figure 1: A furnace for 9-cell cavities, which were
used for Nitrogen-doping.
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Figure 2: History of vacuum pressure and temperature
during Nitrogen doping with parameter 3). Bottom
plot is expansion during doping.
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Table 1: History of the Cavity, Which is Used for
Nitrogen Doping with Parameter 3)

2015/Feb | VT1 before Nitrogen doping

2015/Mar | Nitrogen doping with parameter (3)

2015/Jun | EP(15um), HPR, Assembly, Baking>VT2

2015/Jun | EP(15um), HPR, Assembly, Baking>VT3

2015/Dec | EP(5um), HPR, Assembly> VT4

2016/Mar | HPR, Assembly> VTS5 (FNAL)
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Figure 3: Rs-1/T curve of the Nitrogen doped cavity,
on which doping was applied with parameter 3).
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Figure 4: Q-E curve of the cavity at 2.0 K
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Figure 5: Vertical test results performed at FNAL and
KEK, for the cavity doped with parameter 3).
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Figure 6: Setup for flux trapping experiments.
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Figure 7: Example of observed flux expulsion during
transition to superconducting state.
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Figure 8: Vertical test results for large grain single-cell
cavity at less than 1.5 K.
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Figure 9: Rs-1/T curve for large grain 9-cell cavity.
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Figure 10: Vertical test results for large grain 9-cell
cavity.
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