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Abstract

We have conducted research and development of 9-cell superconducting (SC) cavities for STF phase-2 project at KEK.
In this paper, we report vertical test results of four 9-cell SC cavities (MHI#23-26), which incorporate into CM2a
cryomodule. The maximum accelerating electric field (Eacc, max) Of the cavities were limited due to quench by excessive
heat generation at an equator or precipitous decrease of a Qo value by field emission at iris surface. Mechanical polishing
at the quench location and the iris surface showed the effects of increasing the quench field and suppressing field emission.
In the results, the Eacc, max 0f the cavities increased. The MHI#23 cavity achieved the Eacc, max 0f 35.9 MV/m. The MHI#25

and MHI#26 cavities showed 31.5 MV/m.
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Figure 1: Qo-Eacc plots in vertical tests of MHI#23

cavity.
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Figure 2: Qo-Eac plots in vertical tests of MHI#24
cavity.
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Figure 3: Qo-Eacc plots in vertical tests of MHI#25
cavity.
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Figure 4: Qo-Eacc plots in vertical tests of MHI#26
cavity.
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Figure 5: The Qo-Eacc plots and radiation level in vertical
tests of four cavities for CM2a.
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Figure 6: (a) Temperature mapping at 15 V.T. (b), (¢)
Images of defect at heat generation. (d) Temperature
mapping at 2™ V.T. (e) Potential Eacc, max 0f each cell.
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27V T., and (c) potential Eacc, max 0f each cell.
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Figure 8: Temperature mapping at (a) 1% V.T. and (b)
2"V T., and (c) potential Eucc, max of each cell.
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Figure 9: The number and distribution of the quench
location in each cell.
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Figure 10: (a), (b) Images of depression and roughness
at iris surface. (¢) X-ray mapping data in the 13 V.T.
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