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Abstract

The construction cost a superconducting accelerator is greatly affected by the material cost of niobium, which is
used to make SRF cavities. In FY2020, KEK manufactured four cavities using two types of material: High-RRR Low-Ta
material and High-RRR High-Ta material. The former is a tantalum-removed material and the latter is lower cost material
without tantalum removal, both of which are remelted to high purity and have an RRR of over 300. The cavities were
manufactured using large grain ingots, which omits forging and rolling process. The performance of these cavities was
measured from FY2021, and all cavities achieved ILC-spec by standard surface treatment. We will report the fabrication

process and the result of performance measurement of these four cavities.
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Figure 1: Large grain disks before press forming. Left one
is High-RRR Low-Ta material and the other one is High-
RRR High-Ta material.
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Ta” £ LTW3. RIEIINERD & @BmEZEIHEHIT
W AR FIRRIC,  Silmet #EA5 & ¥ R IVERE D ILE %
fF-72 RRR % 500 L IEHICE WK TH 5. HRERX
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Table 1: Material Properties of Four 3-cell Cavities

| RRR  Ta(ppm) Material Processor Cavity
ILC-TDR > 300 <500 - -
High-RRR Low-Ta 500 20 ULVAC (Silmet)  KEK-R16, R16b
High-RRR High-Ta | 363 1390 ULVAC (CBMM) KEK-R17,R17b
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Figure 2: 3-cell cavities; KEK-R16, R16b, R17 and R17b
(from left to right).
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3-cell cavities Q-E measurement at 2.0 K
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Figure 3: Q-E behavior of four 3-cell cavities. All cavities
achieved ILC-spec (Qg > 8.0 x 10° at E,.. = 35 MV/m).
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KEK-R17 Q-E measurement at 2.0 K
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Figure 4: Field emission and degradation observed in
KEK-R17. Heavy field emission limited maximum FE,.
in VT1, but it was suppressed in VT3. During VT3, degra-
dation occurred and maximum F,.. was decreased from
43.1 MV/m (initial) to 30.0 MV/m (final).
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2020 FEEICEIE I N LW LG =4 7R [
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Table 2: Quench Field Before and After Degradation (unit:
MV/m)

| Before  After Delta
R16 VT1 414 37.2 -4.2
R16b VT1 39.7 39.5 -0.3
R16b VT2 41.7 354 -6.3
R16b VT3 40.6 34.7 -5.9
R17 VT3 43.1 30.0 -13.1
R17b VT3 41.9 36.6 -5.2
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