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Objective of our studies at KEK @ ()

* The studies are aiming at the cost-effective Nb materials for the mass-production of ILC
SRF-cavities.

* The Nb materials should promise the good performance of SRF-cavities and enough

mechanical properties to pass HPGS* regulation of Japan.
*HPGS: High Pressure Gas Safety

* Focusing on:
* Purity/RRR (including Ta-contents)
* Grain-size and fabrication methods (forging, rolling, and direct-slicing etc.)
* Combinations to various surface treatments (standard and advanced recipes)
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Definition of words in this presentation

 FG=(Fine Grain), MG= (Medium Grain), LG = (Large Grain)

Grain size: < 0.1 mm, <1mm, >>71cm

*  High-RRR = (RRR >= 300)
Mid-RRR = (300 > RRR > 200)

* High-Ta =(Ta > 1000 ppm)
* Low-Ta=(Ta< 100 ppm)

 HPGS = High Pressure Gas Safety regulation
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Nb materials Cavities FY2018 FY2019 FY2020 FY2021 FY2022
LG o Bl A |
. - il Two 9-cell cavities : VT VT
Mid-RRR ; . i
. VI g a st were fabricated | Eacc < 35MV/m Eacc < 35MV/m
High-Ta E ! 3
LG =
' - .y
High-RRR | Two 3-cell cavities VT Eacc > 35MV/m
Low-Ta | were fabricated ILC spec. achieved
Two 3-cell cavities | VT Eacc > 35MV/m
LG were fabricated ILC spec. achieved
High-RRR | e e
; - B
High-Ta e bt Two 9-cell cavities VT
=ittt are under fabrication
Two 1-cell cavities | VT Eacc >35MV/m
MG L were fabricated ILC spec. achieved
High-RRR | =SS O e e
Low-Ta ‘ One 9-cell cavity
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are under fabrication

Nb materials Cavities FY2018 FY2019 FY2020 FY2021 FY2022
LG | Erereswrwe 3
. | e it Two 9-cell cavities : VT VT
Mid-RRR . E
. o et e b were fabricated | Eacc <35MV/m Eacc < 35MV/m
High-Ta e E
LG
High-RRR Two 3-cell cavities VT Eacc > 35MV/m
Low-Ta were fabricated ILC spec. achieved
Two 3-cell cavities | VT Eacc>35MV/m
Te were fabricated | ILC spec. achieved
High-RRR S
High-Ta R Two 9-cell cavities
VT

___________________________________________

2

High RRR ~

Low-Ta

L R AR ol
oo T D M N e N TR

were fabricated

Two 1-cell cavities | VT Eacc>35MV/m

ILC spec. achieved

____________________________________________________________________________________________________________________________________________________________________________________________

. One 9-cell cavity
. will be fabricated




Mid-RRR)(LG-Nb, High-Ta) . ©

300 > RRR > 200

_ ‘ Mid-RRR (LG-Nb, High-Ta) 9-cell cavities have not reached 35 MV/m.

KEK-4, KEK-5 3
Nb Venders: C, Mid-RRR (LG-Nb, High-Ta)

Two of them have not achieved ILC spec. Eacc =34 MV/m

KEK-4 KEK-5
LOE+11 [ : : LOE+11 ¢ _ |
Slide by - @ 2K — i @ 2K [ evTl, Ist
i i ' ' ' aVTI, 2nd
Dohmae I o _ _ ® VT2, Ist
2020-Dec ‘ -,s:sga:esg..ws E '|!9§=§’!§=ggg ' ' f% ﬁltd
IHEP meeting e T 33-!"8330....., o Mﬂ::‘“lmogo ot
£1.0E+10 So0, "% S 1.0E+10 | . e &%.L5, 24
oL F f i e ot Yo P ;v_ o VT4, 1st
C A B [ 1] Ing_w )
F [ eV, st | - " N AVT4, 2nd
L | AVTL, 2nd | N L | ' . ' x VTS, 1st
- | e VT2, 1st )35MV/m i | O.A | | aVTS, 2nd
F | AVT2, 2nd - 5
>35MV/m
1.0E+09 L L L L 1 L 1.0E+09 i 1 | | | |

\ 0 10 Eace [21\9[Vlm] 30 40 0 10 Eace ZD(/)[V/m] 30 40 .
whave concluded that High RRR is necessary for high SRF performance.
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Nb materials Cavities FY2018 FY2019 FY2020 FY2021 FY2022
LG e 3
. i t-ee it Two 9-cell cavities : VT VT
Mid-RRR . E
. o et e b were fabricated | Eacc <35MV/m Eacc < 35MV/m
High-Ta e E
LG
High-RRR Two 3-cell cavities VT Eacc > 35MV/m
Low-Ta were fabricated ILC spec. achieved
Two 3-cell cavities | VT Eacc>35MV/m
Te were fabricated | ILC spec. achieved
High-RRR S
High-Ta R Two 9-cell cavities
VT

___________________________________________

High RRR

Low-Ta

L R AR ol
oo T D e M N e N T R

were fabricated

Two 1-cell cavities | VT Eacc>35MV/m

ILC spec. achieved

____________________________________________________________________________________________________________________________________________________________________________________________

. One 9-cell cavity
. will be fabricated




High-RRRJ(LG-Nb, Low-Ta) @ (E)

RRR > 300

_ ‘ High-RRR (LG-Nb, Low-Ta) 3-cell cavities have reached > 35 MV/m.

Two 3-cell cavities were i o R16bVTI cool down measurement ____,
161-1.58K '«
fabricated in Mar. 2021. el it S N e ey
T Gl SR ST Sy s asMv/m
; 4 il M TR RS ER AL (TN
"""" 4100 o, i 102
......... =
................. g N teans ALTTIINN E
10e+10 | El 10 2
o e :
= =
1 1$1-150k [1O
149+ 1.67 K
119 176 K
» >35MV/m 148- 184K
240K
1 i 1 i 1 1 1 9 * o
R16 R16b e 5 20 25 30 35 40 45 % 1 15 20 25 3 3 @ 10
’ Eace (MV/m) Eacc [IMVim]

Nb Venders: A + C, High-RRR (LG-Nb, Low-Ta)

-

R-16: VT1(25 Nov.2021), Eacc = 37 MV/m (Initial Eacc = 41 MV/m).
R-16b VT1(16 Dec.2021), Eacc = 39 MV/m (Initial Eacc = 40 MV/m).

We have decided to focus on Nb material with RRR > 300.
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Nb materials | Cavities FY2018  FY2019 | FY2020 . FY2021 . FY2022
. e e Two 9-cell cavities | VT 5 VT
Mid-RRR | , ; ;
. B Bl il N were fabricated | Eacc <35MV/m | Eacc<35MV/m
High-Ta D i ; |
LG E
High-RRR Two 3-cell cavities | VT Eacc > 35MV/m
Low-Ta were fabricated | ILC spec. achieved
Two 3-cell cavities | VT Eacc>35MV/m
LG were fabricated | ILC spec. achieved
High-RRR s S —————————— b
High-Ta Two 9-cell cavities | VT
are under fabrication
Two 1-cell cavities | VT Eacc>35MV/m
MG were fabricated | ILCspec. achieved
High RRR s S RO s A
Low-Ta | A A 3 | | i One 9-cell cavity
e ol el § § will be fabricated
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High-RRR (LG-Nb, (High-Ta)
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_ ‘ High-RRR (LG-Nb, High-Ta) 3-cell cavities have reached > 35 MV/m.

Two 3-cell cavities were

R17 VT2 2.0 K measurement R17b VT3 Cool down measurement
X

101! 102 1.0e+11 ; : T . T T . 1000
H H e 168-166K ' o
fabricated in Mar. 2021. [+ piindal R
- 2pi3 AL 193188K
) vt e L tie, 200K
1pi/3 T eiv e . i & T
Pi final eie é H
. %
. Tatte, *
it Ll ) 1102 SO, ! 1100
. -..: Y . x =i ’oco'., ......
L4 .
185 5 = eeeele g
2 1010 * . = @ @
c 10 = 3§ 1.0e+10 | g
> > >
= S ©
r10! 110
= >35MV/ -
33MV/m >35MV/m
; 100 1.0e+09 1 i 1 i i i i 1
5 10 15 20 25 30 35 40 e 5 10 15 20 25 30 35 40 45
Eacc IMV/m] Eace (MV/m)

et

R-17: VT2(09 Spt.2021) Eacc = 35 MV/m
R-17b: VT3 (28 Spt.2021) Eacc = 37 MV/m (Initial Eacc = 42MV/m)

Ta-fraction is not sensitive to SRF performance if RRR > 300.
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Nb materials Cavities FY2018 FY2019 FY2020 FY2021 FY2022
LG | T :
. e e Two 9-cell cavities | VT 5 VT
Mid-RRR | , ; |
. VI g a st were fabricated | Eacc<35MV/m | Eacc<35MV/m
High-Ta D, 5 ;
: ' 1
LG é
High-RRR Two 3-cell cavities | VT Eacc > 35MV/m
Low-Ta were fabricated | ILC spec. achieved
Two 3-cell cavities | VT Eacc>35MV/m
Te were fabricated | ILC spec. achieved
High-RRR : e — S ———— S ———
; oL el i Bl g i E ‘ -, 5
ngh-Ta MERE TR s E E i Two 9-cell cavities i VT
e r gz ‘ ‘ | are under fabrication
Two 1-cell cavities | VT Eacc>35MV/m
MG were fabricated | ILCspec. achieved
High RRR s S RO s A
Low-Ta N aseesssdis g g g . One 9-cell cavity
e ol el § § will be fabricated
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Low-Ta vs. High-Ta (LG, High-RRR)

VS. !R17b VT3 (high-Ta)!

R16 VT1 (low-Ta) 103
. « RI6VTI
4510 « RI17b VT3
3x 1010
ST
e " 10?2
2x1010/° =
ke .':’o 3
®eql’000,, a
... '..... ° :
'o.. L ‘,'E
. N o
N 1
1010 10
=) >35MV/m
6x 109
| | | . . - , 100
0 5 10 15 20 25 30 35 40

Eacc (IMV/m]
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Comparison of
Low-Ta vs High-Ta

-

Ta-fraction is not sensitive to

the SRF performance if RRR > 300.

Difference of Q values are
within the measurement error.

13



Annwversary
Since 1971

Center for
Applied
Superconducting
Accelerator

ISRBEEEmESEE 2 —

Grain-size studies
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FG Nb

Process flow of the industrial Nb production

1. Mother Material

Anniversary
Since 1971

5. Cutting 9. Annedling 13, Chemical Polishing

—

720°C = 120min

/ electrode.

TELEDYNE WAH CHANG et Forging A e HF HINy HPO,
ALBANY I | ' =1:1:1
Mb Grade 1 powder e P'E{VE - I h - a
60 +200 Mesh e RRR T | /I
o Base plate: | e o
ise for nast Ingot
14 Anmesd
2. Pressing 6. Forghng 10. Ralling — .
e——= | T20Tx 120min
A0 xwx L [mm] < 1E-5 Torr
Lize: Cald Forging I |
B5xA0x 330 [mm)] | I
Waighr: This process is | |
12.5 Kg / block daane &t anather
GOy,
15. Testing
3. EB Malting{ 1 5t} 7. Machanical 11. Cutting
grinding Hardness
. 405 W L [mm] ff_""!‘: B Gas eontent
Tha material is A8 W L [mm ] = e
supplied from 4 Remove a scale I I E
SEAR t f? 15 ¥ 195 L [mim] _— (ﬂ\ll I - , | Grain size
Sicha bar fesdar, ﬂ:_—_';-":' L J - “ = Tensile test ‘
== = |
o s | "
16, Packing
5. EB Melting 8. Ralling i Ny
{2nd, 3rd) 12, Podishing

The material 1s

supplied from

T4 xwx L [rmm] |
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Process flow of the industrial Nb production -

LG Nb

1, Mother Material

TELEDYME WaAH CHANG
ALBANY
Mh Grade 1 powider
G0 +200 Mash

2. Pressng

Size

B5xA0x 330 [mm)
‘Waight:

12.5 Kg / block

3. EB Maltingl 1 5t)

Thea material is
supplied from
Side bar feeder,

5. EB Melting
{2mnd, 3rd)

Tha miatarial Is
supplied from
electroda.

e Cutting

=== Forging

Test Pleca
5 ¢ == RFR X-Ray, ICP
t-[_]:j - Basa plate:

Use for naxt Ingot

. Forging

Cold Forging

This process is

chone ot ancther

carmpmy.

7. Mechanical
grinding

Femove a scale

j.ll'JE-xL[mm]

B. Rolling

14 xwxL [mm)

9. Annealing

0T = 120min
< 1E-5 Tomr

10. Rolling

A0 xwx L [mm]

1. Cutting

f0 5 W x L [m]

12. Polishing

LG-Nb realized very good cost performance.
But LG-Nb material causes broad mechanical strength distribution (less unlformlty)

Nmum strength becomes low compared with that of FG-Nb material.) 16

r for
erconductmg
celerator
AR > 2 —

Picture of half cup

13. Chemical Polishing

14 Annealing

= Tx 120min
< 1E-5 Torr

15. Testing

Hardnass
a5 content
RRR

Grain size

Tensile test



MG Nb

—

Process flow of the industrial Nb

1. Mother Material

—— TELEDYNE WAH CHANG

ALBANY
P Nl(; Mb Grade 1 powder
oweer 50 +200 Mash

5. Lutting

9, Annealing

e==u= Forging = =

Test Pleca

F20°C x 120min
< 1E-5 Torr

== [RR X-Ray, ICF

Base plate:

@ 2. Pressng
Size
G5xA0x 380 [mm]
‘Waight!
12.5 K / block

Ligm for naxt Ingot \

J

B. Fargﬁng\

Cald Forging

This process is
done at another i

COmpany.

3. EB Maltingl 15t}

Tha material is

supplied from

Eaaiiic

Tl b =
MU BRI VST,
E:___H'

5. EB Melting
{2nd, 3rd)

The maternial (s
supplied from
electrode.

~/

7. Mechanical
frinding

Resmpve a scale

35 Y 95 x L [mwn]

8. Ralling

11. Kolling

A0 xwx L [mm] I

11. Cutting

12. Polishing

40nWrL -‘r"]V B

S

roduction

13. Chemical Polishing

14 Annesling

TE20T x 120 min

< 1E-5 Torr

I
L

15, Testing

Hardnags

Gas content

Tensile test I

16, Packing

Anniversary
Since 1971

C

Uniformity of Nb material is achieved by Medium-Grain (MG) structure.
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Manufacture methods of Large-Grain / Medium-Grain Nb discs
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Direct slice of LG ingot

Nb melting

5> @

Ingot, as it is Slicing image
by wire-saw

Large Grain (LG) Disc
Grain Size >>1 cm

« Aiming for clean, mechanically stable, and cost-effective SRF cavity production.

Direct slice of MG ingot

Niobium ingot é - é - é

(Raw material)

Ingot, forged
and annealed Slicing image
by wire-saw

A New Approach:

Medium Grain (MG) Disc
Grain Size <1 mm

—- * The “Nb forged ingot” technology originated by ATI, and SRF (GHz) cavities planned to be fabricated and
" RF tested by KEK and JLab, to qualify this approach, in collaboration of ATI, ODU/BSCE, JLab, and KEK. **

T-_—_e.



MG-Nb demonstration by \Centeror - e
. ) Spupperconducting ( ourtesy ATI
1.3 GHz SRF Cavity at KEK AR e &S
Sample location from forged ingot

‘Nb RRR’ Billet, annealed = NN

Nb sheet Nb forged ingot

MG-Nb: Good mechanical uniformity

(FG) (MG) 0.02 inch ( 50 um)
Farameters (Spec. Eu-XFEL Measured /— '
as Reference) ‘A 2y
Rer/Ric 7 & !
RRR RRT/R4.2K 450 o o it N - {
> 300 R | :
523 \.j'\" : y-Edgen
Re-crystallization 100 % 100 % — m—
Grain size (ASTM) 4~ 2 1 15 " ?1‘ b
Edge, Mid., Center L | <)
Grain size (mm) s ‘ e
e <0.05 0.2,0.25,0.21 S RN St
- Mid, Radius : |
Y.S.-0.2% (RT) > 50 MPa 61 MPa 260 mm p
Grain Size: 0.2 ~ 0.3 mm 4 g
T.S. (RT) > 140 MPa 141 MPa Mechanical stability

may be expected

S . 5 -
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Nb materials Cavities FY2018 FY2019 FY2020 FY2021 FY2022
LG oL A |
) i Teestlx Two 9-cell cavities ! VT VT
Mid-RRR ; . E
. B A el el were fabricated | Eacc < 35MV/m Eacc < 35MV/m
High-Ta E 5 3
LG
High-RRR Two 3-cell cavities VT Eacc > 35MV/m
Low-Ta were fabricated ILC spec. achieved
Two 3-cell cavities | VT Eacc>35MV/m
Te were fabricated | ILC spec. achieved
High-RRR | : e s
High-Ta e bt Two 9-cell cavities | VT
B ErEiEaiilie are under fabrication |
Two 1-cell cavities | VT Eacc > 35MV/m
MG were fabricated ILC spec. achieved
High-RRR o N SO A S N
Low-Ta B B il 5, § E . One 9-cell cavity
B bl el . will be fabricated
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R18 vs R18b vs R9

VG-Nb|material (High-RRR, Low-Ta) & & (E)

Results of MG single-cell cavities.
R18, R18b (vs. R9 / FG single-cell cavity).

R9 data by Ito-san

1E+11 L 120C x 48hr baking

X XeO W
|

X €O mod

X
*x
bl

. | |
: |

¥ 5 >35MV/m

*

X

Qo0
X ® X WX B %X €N

®x E BXX0 eWl

X @

x| X b
X

]
bl |
xm *

X @
R
X
X
X
®
®

1E+10

BWRI8b (1.5K)
®RI18b (1.6K)

R18b (1.7K)
ARI8b (1.8K)
BRI8b (1.9K)
®R18b (2.0K)
CIR18 (1.5K)

ORI8 (1.6K)
R18 (1.7K)
AR18 (1.8K)
CIR18 (1.9K)
ORI8 (2.0K)
XR9 (1.5K, 15thV'T)
XR9 (1.6K, 15thVT)

R9 (17K, 15thV'T)
¥R9 (1.8K, 15thVT)
XR9 (1.9K, 15thVT)
XR9 (2.0K, 15thV'T)

Eacc [MV/m]

40

* R18, R18b were fabricated using MG discs

* Inner surface of R18 was mechanically polished during
fabrication (R18b was not)

* VT of R18: 38.8 MV/m with Q,=1.5 X 1010
* VT of R18b: 35.4MV/m with Q,=1.76 X 10

Two MG-NDb single-cell cavities have reached > 35 MV/m

21



Mechanical properties of Nb material

Objective: To pass HPGS regulation

22
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MG Nb material / Tensile tests etc. @ % €Y

Mechanical strength of MG-Nb samples were tested and the results were presented in SRF2021. SRF2021

MOPCAV004
The MG-Nb samples were BCP’ed (chemical polished) before tests. There was some A. Kumar
of MG-Nb samples in the low temperature tensile-tests ( ). (July 2021)

MECHANICAL PROPERTIES OF DIRECTLY SLICED Jefferdon Lab )0( 2 AT
MEDIUM GRAIN NIOBIUM FOR 1.3 GHZ SRF CAVITY fe.

A. Kumar, T. Saeki, T. Dohmae, S. Michizono, M. Yamanaka, Y. Watanabe, K. Abe, A. Yamamoto, = ' SRF 2021 ‘“)SYSTEMS/ =

High Energy Accelerator Research Organization (KEK), Tsukuba, Japan
N. Lannoy, A. Fajardo, ATI Specialty Alloys and Components, Albany, Oregon, USA

G.R. Myneni, Jefferson Laboratory, Newport News, Virginia, USA / BSCE Systems, Yorktown, Virginia, USA MOPCAV004
Introduction Results and Discussion
O ILC-250 is an electron-positron collider that requires 7800 1.3 GHz SRF cavities. O ATI MG Nb billet was sliced into 65 disks and specimens from top two and bottom two disks were cut for tensile testing.
O The TDR is already published but the cost of its construction is a major hurdle. O All disks were chemically polished, specimens were wire EDM cut and then chemically polished again (see fig below).
O High purity Niobium (costly) is used to manufacture 9-Cell 1.3 GHz SRF cavity. O A set specimens were annealed at 800 °C for 3 hrs and the remaining ones were not, considered as in As-received condition (ASR).
O Tensile tests were performed in room temperature and in liquid helium.

—fo .
Top Side ‘7250 0 . = 1:-1 =
o TRXGS / B
S _ SOV
I s s / © betalux 2& Lc-3ARX- GA_\ / -
12555 ~ l_l

QL IR
RX-2,

Room temperature specimen ’ ’

——————> "‘“

RS |

|||f!/

Bottom Side
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‘Mechanical strength comparison of

180
160
140
120
100
80
60
40
20
0

Results in average of all data ( Dec. 2021)

157 145

FG/MG/LG at RT

= . Center for
Applied
Superconducting
v Accelerator

Criteria of HPGS
regulation
— +—— for KEK/STF-cavity

84 /
75

65
ffiif\fxi A/ 37
7 777 24
/ // N\
N 7N\
0.2% P.S [MPa] T.S [MPa] Elongation [%]
7 FG Nb* SMGNb LG Nb*

HRBEENERE 5 —

* MG Nb closer to FG Nb than
LG Nb at room temperature.

* Elongation is not considered
for high pressure code.

* High elongation necessary for
press forming of Nb half cells.

There is a problem of low elongation at RT. This
is related to the yield rate of press-forming of
half-cups (Elongation is not related to HPGS
regulation).

Mechanical strength of MG-Nb achieved the criteria of HPGS regulation.

=
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Mechanical strength comparison of

900
800
700
600
500
400
300
200
100

832

651

MG IS more

7 J uniform than LG

FG/MG/LG at LHe-T

10

Distribution 9

3

-‘_E_ill 7
6

Results of annealed MG
samples ( Dec. 2021)

3

7 FG Nb* N MG Nb

17T

T.S [MPa]

7y Accelerator

HRABEENERE 5 —

%

Good elongation of MG a

\

M LG Nb*

Strength of MG-Nb at Lhe-T is better than LG-Nb.
Brittleness and low-elongation of MG-Nb are not observed at LHe-T after annealing process.

S .

Elongation [%]

FAFG Nb* NMGNb [MLG Nb*
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Plan in FY2022
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Nb materials Cavities FY2018 . FY2019 | FY2020 FY2021 ‘ FY2022 \
LG L o R o |
. SRR Two 9-cell cavities | VT 5 VT
Mid-RRR , ; ;
. Bl il ol were fabricated | Eacc<35MV/m | Eacc<35MV/m
High-Ta x ; |
LG
High-RRR Two 3-cell cavities VT Eacc > 35MV/m
Low-Ta were fabricated ILC spec. achieved
Two 3-cell cavities | VT Eacc>35MV/m
LG were fabricated | ILC spec. achieved
High-RRR _ e
; v il A Bl
High-Ta R R Two 9-cell cavities VT
S g are under fabrication
Two 1-cell cavities | VT Eacc>35MV/m
MG L were fabricated ILC spec. achieved
High RRR R N S A S
Low-Ta A A One 9-cell cavity
B mealale e ki will be fabricated
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Plan-1: Demonstration of Nb material of @ (E)

High-RRR and High-Ta.

LG "H‘ff*ﬁ'ff"'!ﬂ:ﬁ Two high-RRR/high-Ta 9-cell cavities

High-RRR will be fabricated and Vertically-Tested

High-Ta
Nb material of high-RRR/high-Ta is cost-effective, and has
good SRF performance.

S . :



\.Center for

Plan-2: Demonstration of MG-Nb 9-cell cavity SRF @
performance

MG _ One MG S-cell cavities will be

: L B B gl : : :
High-RRR  [Regs ettt o4t fabricated and Vertically-Tested (/1) in
Low-Ta FY2022.

MG-Nb material is cost-effective, and has both good SRF performance
and stable mechanical properties to pass HPGS regulation.

S . )



Plan-3: Reproducibility verification of @d @
ol mechanical properties of MG-Nb billet/disk

MG-Nb billeti T Billet dimension Studies

D 260 mm Mechanical properties were already tested.
L 200 mm (Tensile tests at RT and LHe-T)

Billet #1 Feb. 2021

S T @ S One TESLA-shape 9-cell cavity will be fabricated.

Forging + HT
Billet #2 e S D 260 mm Mechfamcal properties will be tested. |
- L 270 mm (Tensile tests at RT and LHe-T + charpy impact tests)
Objective:

Reproducibility Two TESLA-shape 9-cell cavities will be fabricated (not scheduled yet).

D 260 mm

Billet #3 Dec. 2022 Lo e Trial to improve elongation in production process in vender.
Objective: Mechanical properties will be tested.
Improvement (Tensile tests at RT and LHe-T + charpy impact tests)

Two TESLA-shape 9-cell cavities will be fabricated (not scheduled yet).

S . h



\ Center for
Applied
rr] rr] Superconducting
u a ry 7/ Accelerator
SRBEEmEEr 2 —

* Nb: High RRR is necessary for high SRF performance.

* Nb: Ta-fraction is not sensitive to the SRF performance.

* MG-Nb: Cost effectiveness, good SRF performance & mechanical properties
to pass HPGS regulation are demonstrated.

* SRF Performance of MG single-cell cavities reached the ILC spec. as well as LG cavities.

* MG elongation improvements is anticipated for ILC mass-production (yield rate of
press-forming of half-cell).

* LG-Nb: Cost effectiveness & good SRF performance, but the mechanical
strength stability is the issue to be improved to pass HPGS regulation.

S . h



