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Abstract

In KEK, several kinds of R&D superconducting RF cavity are fabricated. All those cavities were manufactured by
different materials and fabrication methods. Especially, in this report, a hydroforming cavity, a large grain (~10cm) Nb
cavity of high RRR (>250), two fine grain (50~150um) cavities, for which Nb delivered from different suppliers, and a
large grain cavity that composed of low RRR (~100) Nb material are discussed. To evaluate those single cell cavities,
vertical tests were conducted in KEK-STF. Technical details of each fabrication method and obtained high power test
results are described. Through this sequential work, obtained knowledge and skills are fed back to prospective cavity
fabrications.
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Table 1: List of R&D Cavities
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Large High Press Forming & EBW Large Grain Nb
R-2 Fine High Press Forming & EBW Baseline (Reference Cavity)
W-1 Fine High Hydroforming Hydroforming
R-4 Fine High Press Forming & EBW Different Nb supplier
R-5 Large Low Press Forming & EBW Low RRR and Large Grain Nb, Different Nb supplier
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Figure 1 : Q-E plot of VT-1 and found gap around iris.
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Figure 2 : Vertical test results of R-2 cavity.
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Figure 3 : Large grain Nb plate.
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Figure 4 : Vertical test results of R-1 cavity.

Figure 4 |2 R-1 ZE{ADOMENE OFEREZHE D,

-67 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015S WEOM04

AOMV/m Z 2 DINEAEPNEZE L THLNTEY

Qo OfE L LTix., vV a B EFHORIERRR(1.5K)
Z FEl-> 7R TOREICBWT, 5.09%10"° &5
IMENELNTZ, ZOMENRES5AKD R&D 22 % i@
CTHLNTMEOF T, ZbEmWQETH T,

2.3 BARDHHEITTH D O Nb M &> 72280 (R-4)

L1X Y EV RRR Z£5O, Mk Nb b4 2 H 72 2270
OVERICIH DN, FEHE L 725 R-2 22 & OEV T,
Nb MOMHE TN RS> TVEHETHD, I8
INETOZLERE RS> TWBHEDN, BE—bX 4T
DOEGEFIECH D, DETH R&D ZERD B — L
PN T, R ORM A — A T L ELNT-Y
THDHDOIZX LT, R4 ZERO /A 71, KK Nb
MogEsNns, Bl HLTHIY Bz e o T
Wb, ZORAL T H, R4 ZEHO Nb MO T
TER Sz Tdh 5,

20150312 R-4 VT—1
100 g 10°

0 Qo (2.0K)
] 1000

10 L 1100

< m%omo

Qo (Xel10)
§
i
(0°g) fea—x

Joa

01 E lom

J 0001
+ X-ray (2.0K) J
oot Lo v i i i 0 {00001
0 10 20 3o 10 50
Eacc [Mv/m]

Figure 5 : Vertical test results of R-4 cavity.
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Flgure 6 : Half cells for R-5 cavity (after stamping).
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Figure 7 : Vertical test results of R-5 cavity.
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Figure 8 : Found defect around heated area (1).
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W-1 ZEIR D f b R 72 sd, FRIEFIZZ 20 -
7o, HEMNREADFETHD, VXU BIZL DR
B 2970, b—H — BT TR S 2o 7o R
40~50um FEE DELDEEAFIE L TV D FERR- T2,
INDDOERT, WEMRBRIZAETTNEZEEZD
DM, TR ZREF L7220 SR EE % 3 5D 5 B iR A I
WLBLCIE, ZOFRREANRE SN D FITHHGH K
W&, JRPTIF R A W CBrREEIT o 72, Figurel0
ICNTHRRAEZRIC L > THhig LTEADOREROTEH
EHE D, HENETISE, EANHA TT SRR
FRRTEND,

100 , 10
o Qo (20K)
o Qo (18K)]
o OoEl,ﬁKg 1000
o Qo (1.4K)
10 100
g
- 55894 §§§8 TP {10 %
% ow::c{mbom@gxbgg 8 .:3;
% 1 @ S B—— 1 [l
= q? w 2
Q
F 3 $
S ERS-/
[ 9
01 e 001
0 * X-ray Ez.tmg
. o X-ray (1 8K
. e X-ray (1.6K)3 0001
: s X-ray (1 4K
001 L L I T SN S T R 0.0001
0 10 20 30 40 50

Eacc [MV/m]
Figure 11 : Vertical test results of W-1 cavity.

Figure 11 (2 W-1 Z&{[i D eI E D& F(Q-E curve) &
W5, mARBENEAEIL 36MV/m T, 5617
Qo DfEEL LTIiE 24X10"° Q0K)Th-7=, HEfhn
24MV/m #2723 0 75 Qo DEDIA 3 F-<
2o TVDHA, RIRHZHEHRE =2 ThRiiahz X
FEDEIML TWAERRES, ZOSHROREA &
LTEZBND defect IZOWTHAZEITY, —AD
B =723 T ot 2 [ZER S THEREZER L, &
FE— ABEBIC K DHE H (seam) & E < T FH N
seamless cavity D KO HBEITHH 1, HE/LD W-
1 ZZRAOEE, B W EEPTERER—E 55 Th
O, WROT AU ZESICE LTI, Xy F o7k
TR ST Tz kE L, EHEL
TREBWeE =L A T2mE L T D, ZOESES
Gy DUSHERFIZ RG0S . JRPTHHEE Tk & Ll
TEHT, emitter & 72> CTHEHRAZ K LTV D &
EZbivD,

4. FEDH

50
B Eacc -

Eacc [MV/m]
8

9
1=}

of
R-1 R-2 w-1 R-4 R-6
Cavity

Figure 12 : Achieved gradient of each cavity.
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