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Abstract

The cost-reduction method of fabricating niobium superconducting cavities has much importance in spreading and
applying superconducting accelerators. Cavity Fabrication Facility (CFF) in KEK is working on fabricating cavities with
lower cost niobium material that can achieve higher performance. Last fiscal year, niobium materials from different
companies were smelted by ULVAC, and cavity fabrication was done in CFF. One is fine-grain single-cell cavity (KEK-
R12), and others are large-grain 3-cell cavities (KEK-R16, R16b, R17 and R17b). We will report the progress of surface

treatments and the vertical test results of these 5 cavities.
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Figure 1: The picture of KEK-R12 cavity taken just after
fabrication completed.
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(1) Before griding

(3) Finished (1135 minutes) “4) Aﬁer EP- 1 (100 um)

Figure 2: The pictures of welding defect in each steps of
local grinding.
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Figure 3: The fluxgate sensors attached on the outer sur-
face of KEK-R12 cavity.
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Figure 4: The results of magnetic field measurement dur-
ing cool-down. The rows corresponds to each cool-down
methods and the columns corresponds to each temperature
and magnetic field states: the cavity was cooled down from
“a” column to below the critical temperature “b” with ap-
plied magnetic field B, = 2.0 x'T, and the field was turned
off at “c”.
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Figure 5: The result of KEK-R12 Q-E measurement on
VT1-3.

VT1 & VT2 i, t 7 v 7H5ICHT 5 Q HD KL
PMET 2720, RO 7y 7E2EZTHIEL
72, VT1 ZE—2liliGHicy L/ 4 FaA )L c20uT
U, WHEEZES LTRZIZIE2THr 7y 73
7o, VT2 B3BBG Z X v v LT 5 k) af LoEi
iz L, FFVmHZTI) L THERPEROZIE
ELHZTCWERDO L7y 7EMIZIZ 01D K H I L7,

ZS DOWETIERANMBARE T 1 D quench ¥
3, F 7 field emission IZ X % X RO B SI Nz dh o
7z. L7 L 1/ quench U 7283 AN AEMET L,
VT1 Tl 26.4 MV/m, VT2 Tl 30.1 MV/m & 72 D high
power processing ([ X BMIEb R ok o7, £,
VT2 Tld quench DBICIER%Z b7 v 7L HEL AL
N3 QDT BEM I e,

VT3 1%, VTI &R 2.0 4T F 9 v 7ToOMETH
%, ZOMETIX, 20 MV/m FLEH 5 quench % ## 1K
L T process L T\ &, QfllnlfE & field emission D&
AR (O

COBIHT T VT4 L LT, VT2 LRSS X
YRV TOMEERFT ) FER 57D, VT3 #7220
DEIE) — 7 PFEL /- oFEREFIEL 72,

PASJ2021 TUP037

215 DOHITETD quench location (% Z 124Ul D &t
ThH b, HEMER DN CREEZ #ZE L TH K
FIxR oo 7, BUE, quench 8 X U field emission
DIFNHEZHED T 5,

2.6 S OHIER

SEDOMENE T, VT4 BFhikicZz -7 2 &226 ILC
FEHEMBICORER X v L &) BE L 7 — & 23E
TE Lol T OWE XA O I B VLI
ICHETH DT, U T 2 D23 YHio HEE &
D, Ef, HREZHIEL TV AERBBED L Z AW
S50 TR\ DT, ITNERE L TR EET
BEELCUTROSERZHE VL 217070,

3. 3-CELL ZiF KEK-R16, R16B, R17,
R17B

3.1 ZEIRE L UM

KEK-R16, R16b, R17, R17b ® 4 Z&jfil%, large-grain
(LG) =4 7# %[ L 72 TESLA #IRD 3-cell 22T
Hs. TNHDEITLE Table 2 IR T, 72721, EHOD
RRR % KEK 12 X 2 HIEfEH, &> & vaH&I: ULVAC
thic X 2 HlEETH 3. LG Mid FG Mo bE TR 5
ol - EED TR2EBML-b0ThHD, #Hiiax o
KPR CE 2 EMTH S, £, o DZERICH
VBTV S = 7RO VA fF AL 1 42T ULVAC
#HTfT>TWw 5238, R16,R16b Db DA Silmet #H12ED
MECH 2 DIk LT, R17,R17b Db D (high-Ta #4)
& CBMM thicHk$ 2k cdh 5.

= THRICIIE L DY VIS EENE -0, Kl
Bo=F THENCH ¥ vy L EETD, Silmet fHHED
A THIEY I NVBREOEINEEZ{To TV b =08
FEXIV % EoTw3, CBMM #LHkD =4 7# 1%
Silmet fEHHK DB D LKL TH L DY v I V%2 ED
B, BHTHEDL \OWE TH B 7= DAl LE LT
L0 FHDEH .

32 ZeEE

Figure 6: The photograph of KEK-R16, R16b, R17 and
R17b (from left to right).
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Table 1: Summary of KEK-R12 Vertical Tests

Max. F.cc MV/m)  Ries (n€) Surface treatment Magnetic flux
VTI1 354 14.3+£0.2 200°C 3 h furnace baking 2.0 pT trapped
VT2 343 23+0.1 200°C 3 h furnace baking Cancelled
VT3 37.1 10.9 £ 0.3 ILC-TDR (EP-2 + 120°C 48 h baking) 2.0 uT trapped
Table 2: Material Properties of 3-Cell Cavities
‘ Material processor Cavity fabricator RRR  Ta (ppm)
KEK-R16, R16b | ULVAC (Silmet) KEK-CFF 500 20
KEK-R17,R17b | ULVAC (CBMM) KEK-CFF 363 1390
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Figure 7: The dumbbell that a set screw bit on the equa-
tor. The left picture shows the set screw attached on the
equator, and the right picture shows the small niobium tip
embedded in the repair point before welding.
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Figure 8: The result of the 3-cell cavities, KEK-R17 and
R17b, m-mode Q-E measurement on VT1.
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Table 3: Summary of KEK-R17 and R17b First Vertical
Test

‘ KEK-R17 KEK-R17b
Max. F,.c (MV/m)

m-mode 30.9 29.0

Cell1 &3 36.0 30.0

Cell 2 32.6 33.1
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