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Abstract

KEK has been performed prototyping of superconducting radio frequency (SRF) cavities at Mechanical Engineering
Center (MEC). To accelerate the SRF cavity fabrication study for the International Linear Collider (ILC) project, the
Cavity Fabrication Facility (CFF) has constructed in 2011. It is a class 10000 clean room equipped with the following
machines; an electron-beam welding (EBW) machine, a servo press forming machine and a CNC vertical lathe. A
chemical etching apparatus is also equipped. Now, with the machine tools in the MEC, all processes of producing
niobium SRF cavities can be conducted on the KEK site. The study is focusing on the development efficient
manufacturing technique for cavity mass-production and the cost reduction as well as keeping high performance of

cavity. Recent activity of CFF and collaborating study with industries are introduced in this report.
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Figure 1: Overview of ILC.
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Figure 2: 1.3 GHz SRF cavity (length 1.3 m).

Figure 3: Cryomodule (length 12 m).
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Figure 5: Equipment in CFF; EBW machine (a), chemical etching booth (b), CNC vertical lathe (c), servo press

forming machine (d).
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(a) Manufactured 9-cell cavity and fabrication staffs.
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(b) Result of vertical test (Q-E curve).

Figure 6: Production of 9-cell cavity and result of
evaluation.
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Figure 7: TIG welding for He jacket and cavity.
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Table 1: List of Produced SRF Cavities at CFF

Code  Number Purpose Eace Remarks
of cells (MV/m)
First trial of 9-cell cavity fabrication Without HOM coupler
0 9 29 EBW for cells were performed at the
jobshop outside KEK
Complete fabrication of 9-cell cavity at CFF With HOM coupler
1 9 Qualify ILC spec. (Eacc™> 35 MV/m) 36 Equator part was welded in vertical set up
(Gun is horizontal)
2 9 Trial of LG niobium for 9-cell cavity [6] 23 Without HOM coupler
Beam tubes are a little longer than std.
R1 1 Prototype LG niobium material 43 End cell shape
Standard cavity using FG niobium Shape is same to R1
R2 1 37
For reference
Trial of some new manufacturing technique Center cell shape
R3 3 Omit the correction process after EBW in dumbbell 36 Cells were manufactured by the
Improve EBW conditions collaborating company
R4 1 Evaluation newly developed niobium material 41 Center cell shape
RS 1 Prototype low RRR and LG niobium material [7] 31 Shape is same to R1
R6 1 Fabrication training by the collaborating company — Shape is same to R1
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Figure 8: Eddy current testing for Nb sheet and
prototype 1-cell cavity.
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Figure 9: HOM coupler (left) and ultra-deep drawing
more than 70 mm (right).
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