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S0S1 Taskforce: A
Collection R&D Results

High-Gradient SC Cavities
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,',IE Outline

e SO0S1 R&D Results

» Single-cells
* Tight-loop
* Production-like

 Recent tests on M6 and M7 at DESY

« Material
» Surface preparation
» Cavity geometry
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,'Iﬁ S0S1 ‘Tight-Loop’:
JIL 'mprovement of the Cavity Preparation Process

e Basic assumption

e Main goal:

e Tight-loop

« Conduct a dedicated single-cell program
» Cavity exchange
« Compare regional preparation setup performance

e R&D results

« Comparison of final preparation methods (mostly at KEK)
* Yield already one strong candidate for these processes: ‘fresh acid’

» First tight-loop experiments
* Two candidate processes: Ultrasound degrease and H202

LCWSO07 / ILCO7 DESY Global Design Effort
31.5.2007



(A) CBP+CP+Anneal+EP(80um)
+HPR-+Baking(120C*48hrs)
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K. Saito et al.

T

Eacc lV/m]

Ave. Eace=39.118.2MV/m

Scattering:20%, Acceptabilitv@40MV/m(ACD):50%

I5%2 I5#3 I5#4 IS#3 IS#6 I5£7
EPG0) Eacc | 326.00 31.40 45.10 44.20 458.80 28.30
(
Qo | 1.53e10 | 5.60e0 | 9.07e0 | 5.38e9 0.64e0 | 1.94e0
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K. Saito et al.

(D) +EP(2t}pmi+EP(3pm, fresh, closed) +HF|*
+HPR+Baking (120C=48hrs)

1" - : - B . .
T3 e ey e s e - I | i
£ -—E—I—E—}E—I—E—I—I-_..:'EE:—.EJ—I—.Z SN R
Ty I—H—H 1—+—H—H +H+H+Ht ] —— | — bommrmmimm I
FT - Tl—!T'I_!'T!_ 3 i | i
1™ —I—J—! | | _-I:l_—l—_l:' [ I I :
E I‘H'I‘E‘}E‘I_E‘—EE{EEEE s _EHEE ] — Lo ,'r ___________ . ___________
au FEFEAHFEERE AT | | i | !
LTI THTH_iT I‘H'{'Fﬁ TJFTI—'H-TI—}_E"{— = A R
B |5&2 - ! i !
TR o+ ose et [ i i j
@ lsee ﬂ—+ﬂL-EI-__ﬁT:T-__|£?hEE[—-|:|-ZEEi-_ S R S R ;
- 0 ) . N=6 | ;
s g FHAHAHAHAHAH+AH+AH . |
L lJIlJlJllIlllJIlJlJlJI v -- n
0 0 a0 40 ) &0 : - :
Eau:::[MWm] Eace MV/m]

Ave. Eacc=46.7+1.9MV/m
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+EP(20+3) | Eacc | 47.07 | 44.67% | 47.82 | 48.60% | 43.93%  47.00°
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KEK: Single-Cell Comp

rison

K. Saito et al.
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zlo

e 1
HTA JLab Multi-Cells

e Second candidate rinse

« All curves but one limited by quench

J. Mammosser et al.

* Field emission in one test (A6 final test)

11

A7 - Vertical RF Test Data 10
1011
» 10
. umi.,,,“ 10
10 Ll
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=
]
] Qo.- First Qualify Test
W Qo - 2nd Qualify Test
1 ¢ Qo-3rd Qualify Test
10°
10°
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10
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Eacc (MV/m)

LCWSO07 / ILCO7 DESY
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A6 First Qualify Test.QPC

[ ) Qo
B Qo
¢ Qo

- First Qualify Test
- 2nd Qualify Test
- 3rd Qualify Test

10 20

Global Design Effort
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;IP S0S1 ‘Production-like’:
I Determine the Yield of the Full Production Chain

 Production-like tests

» demonstrate full yield of the fabrication and preparation process
» specify yield in more detalil
 includes cavity fabrication errors

— New vendors will be tested

e R&D results

» Update of the statistics
» US develops also new vendor

 Both JLab and Cornell results

LCWSO07 / ILCO7 DESY Global Design Effort 8
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Development of Field Emission since Dec 06

- Analysis of final Q(E)-results (if only one Q(E) was taken, this result is in both plots):

final Q(E): FE Onset 1e-2mGy/min oder Emax B FE Onset
35 (in zeitlicher Reihenfolge) —{l Max.Eacc |—
30
25
£ 20 +
>
=15
10 +
5 ]
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Detlef Reschke Kty Frao-ianiours Laner 04.04.2007 2



t)/pe Multl-Cells <

.'IP Final Performance in Vertical Tests

" b —@— #1 Cavity 4th Qo —O— #1 Cavity 4th x-ray
—&@— #2 Cavity 5th Qo —=— #2 Cavity 5th x-ray
KEK I ESLA' 10!
10

: Eacc,max
(Kako, Noguchi) 107 b . #1 20.8MV/m
3 #2 29.4 MVIm
o T #3 20.5MV/m
2 #4 20.2MV/m

high Qo > 1010

New Cavity vendor Eacc [MV/m]
Surface treatment at ‘standard’ company
Field emission in first processing

Only few cells are limited at low field ~21 MV/m

» Similar to first 2 production runs at TTF few bad cells, but larger number gaussian
distribution at higher gradient

Best cavity at 29 MV/m!

» 3rd alternative rinse: H,0,
Tighter QC for future production runs will be implemented

LCWSO07 / ILCO7 DESY Global Design Effort 10
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‘ Vertical Test Results, Eacc of cells
Before (total~250 um), after 2"d BP (total~500 pum)

‘ B Initial Barrel 3 cavities x 9 cells = 27 cells

B Second Barrel finel 4 cavities x 9 cells = 36 cells
10 1 T T T[T [ T T T T T T T T T T T 1
#1 Cavity - #3 cell i | | Othercellsare | @ |
#3 Cavity - #5 cell 1 1 >25MV/m R

8 1 #4 Cavity - #1 cell [« gy e

Number of cell

0
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Eacc of cell [MV/m]

TTC Meeting at FNAL
E. Kako (KEK) 2007. Apr. 25 16



,,'E KEK TESLA-type: 3rd Alternative Rinse
‘ Vertical Test Results, #2 Cavity

: . th . nd . .
#2 Cav|ty ; 4th and 5th Test #2 Cav. 4t aft. 2 Barrellf’ﬂlmg

=F EP 20“.m, H202 Rinse 1 h, 30 by field emizion |
Hot Rinse 1h, HPR 16h

25

20

—l— #2 Cavity 4th Qo —{+— #2 Cavity 4th x-ray
—@— #2 Cavity 5th Qo ——1#2 Cavity 5Sth x-ray

Eacc of each cell [MV/m]

I
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TTC Meeting at FNAL
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,'Ip Comparison of Qualified Vendors:
IHHU DESY and US Data

DESY

e 24-30 cavities each

» 3rd production
— BCP batch
» Production-like with etching as final surface treatment
— EP batch
» R&D effort to demonstrate feasibility of multi-cell EP at KEK and DESY
» 4th production
— First ‘production-like’ effort on EP with multi-cells

US

» Statistics low !
» Several tests per cavity

 Baseline: Horizontal EP at Jlab
o Alternative: Vertical EP at Cornell
— Data of tests with etching omitted

LCWSO07 / ILCO7 DESY Global Design Effort 13
31.5.2007



,'Iﬁ ‘Qualified’ Vendor Productions:

U Best Test Results
45.00
—=— Best
40.00 1 —Best 10710 I
—— Best FE

35.00 -
£ L
= 30.00
=3
S 25.00 -
L
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O 20.00 1
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S
£ 15.00 -
>
<

10.00 =

5.00 -
0.00 ‘ ‘ ‘ ‘ ‘
DESY 1st BCP DESY 2nd BCP DESY 3rd BCP DESY 3rd DESY 4 EP US 1st EP
1400 1400 1400 EP+everything
Cavity batch
LCWS07 /ILCO7 DESY Global Design Effort
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‘Qualified’ Vendor Productions:

All Test Results

40.00
= ALL
35.00 ——ALL 10710

— 30.00 -
£
2 4
=, 25.00 /!/_7 — |
5
© J
S 20.00 4
2 s e
S 15.00 i
3]
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< 10.00

5.00

0.00 ‘ ‘ ‘

DESY 1stBCP DESY 2nd DESY 3rd BCP DESY 3rd DESY 4 EP US 1st EP
1400 BCP 1400 1400 EP+everything
Cavity batch
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e

XFEL Assets: E.g. More Fine-Grain Niobium Vendors
"o
D. Reschke et al.
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,',IE Outline

e SO0S1 R&D Results

» Single-cells
* Tight-loop
* Production-like

 Recent tests on M6 and M7 at DESY

« Material
» Surface preparation
» Cavity geometry

LCWSO07 / ILCO7 DESY Global Design Effort
31.5.2007
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e
ne S1 R&D

e Forthe ILC

» Reflects experience that some performance is lost with the
installation into modules e.g. M6

» Schedule pressure determined final choice of cavities e.g. M6
— Compromises made for gradient performance

 Module tests

Close agreement between VTA and module performance

High power coupler performance

Tuners esp. fast tuners for Lorentz-force detuning compensation
Thermal cycling

Alignment and Vibration studies

LCWSO07 / ILCO7 DESY Global Design Effort 18
31.5.2007



'lF S1 RF Performance: Compare Acceptance Test

Number of Cavities

-16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10
Delta E,.. from Acceptance test to Module test [MV/m]

e This is the main motivation for S1

* Improvement on assembly procedures needed
— Addressed in studies with industry also

L] L] L] L L L L] L] L] L L L L L L L L L & L] L] L L L & L] L] L L L L L] L] L] o L L L] L

LCWS07 / ILCO7 DESY Global Design Effort 19
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,',IE XFEL assets: Module Test at DESY

» High gradient modules
have been assembled

— For installation in
FLASH

e Tesl In dedicated test

stand possible e.qg.
— Cavity performance

— Thermal cycles
— Heat loads

— Coupler
conditioning

— Fast tuner
performance

— (LLRF tests)

Part of the ongoing

preparation work for
XFEL

LCWSO07 / ILCO7 DESY Global Design Effort 20
31.5.2007



Operational Gradient [MV/m]

ar S1 RF Performance:
1L Accelerator Module Operational Gradients

35
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Module Number

M7 preliminary
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Qo

Module 6 CMTB

Status:13-Mar-07 Esch/Kos/Lil/Lan MKS

Meas. Qo/Eacc average gradient 10Hz 500/800us R. Lan ge

1,00E+11

H 2K 19-Dec-0
B 2K 21-Feb-07
—— 2K 28-Feb-07 with feedb/piezo

1.8K 1-Mar-07
1.55K 1-Mar-07
2K 9-Mar-07 with feedback
1.8K 9-mar-07 with feedback
1.59K 9-mar-07 with feed back

1,00E+10 4
0 5 10 15 20 25 30 35
Eacc [MV/m]

—l—F-Cap 2K 28-Feb-07
—+—E-Cap 2K 28-Feb-07
F-Cap 1.8K 1-Mar-07
—»—E-Cap 1.8K1-Mar-07
—#—F-Cap 1.55K 1-Mar-07
—&@—E-Cap 1.55K 1-Mar-07
—+—F-Cap 2K 9-Mar-07
=—==E.Cap 2K 9-Mar.07

Eacc [MV/m]
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LCWSO07 / ILCO7 DESY

S1 RF Performance:

LINAC vs. Vertical (Cavity Average Gradients)
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> > O O B> & O O ¢ b

M7

%

0 5

31.5.2007

10 15 20 25 30 35 40
Acceptance test E .. [MV/m]

Global Design Effort

Several Modules met
expectations

M6 did not

M3* is a very special case
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".'IE S1/S2 Systems Tests: Cryogenic and Alignment tests

« TTF type 3 module

— Heat load static
* 40/80 K: 80 Watt +/- 5 (75 Watt)
e 4K: 13 Watt +/-2 (13 Watt)
« 2K: 35Watt+/-1.5 (2.8 Watt)
* Note: 2 Endcaps lead to higher loss!

— Module dynamic losses 20/ 22 /25 MV/m

e 40/80 K:20.9/22.5/24.3 Watt (~3.5 Watt /coupler@25 MV/m)
e 4K: <1/<1/1 Watt (0.1 Watt/coupler@25)
e 2K: 2.81/3.57/5.13 Watt (see also Q(E) below)

— No leaks

— Alignment over thermal cycles
— Vibration measurements

LCWSO07 / ILCO7 DESY Global Design Effort 25
31.5.2007



I .
.Iﬁ CMTB Module 6 during 11th cool down
Status:06-March-07 R La‘nge

r.r- .l"lr_r{‘ T

CMTE-Testnodull [TF.KRYO/EPICS_MKS1MTS/CMTBSTC1K20_T/VALUI

CMTBE-Testmodul

B |
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0
1. : 1 h
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1
00
Plot (history)
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TP Cooldown and Warmup data for different cycles:

Horizontal Displacements (only stable T points considered)

Horizontal Displacement

—&—|sovacuum —e— 1 2K stable ¢ 5 2K stable

¢ 7 2K stabile 2 102K stable © 11 2K stable
- ==« Fypected O 9wup 295K |so=1Bar A 9wup 295K [s0=0.1mBer
—— 11 wup 297K |so= 250 mBar = 11 wup 293K |50=1 Bar

[mm]

A. Bosottl

LCWS07 / ILCO7 DESY Global Design Effort 27
31.5.2007
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,',IE Longitudinal Position:
Xray of Coupler Antenna (C7)

(Ansicht Y-Achse)

300 K vor Z K nach

1 therm. 1 therm.
Zyklus Zyklus

2 K naCh SUD K nach
5 therm. 11 therm.
ZYKIUS ZYK'US

(I— Beam direction
12.03.2007 / M6 K. Jensch




:lp S1Systems Test: [ EEesmmmsme]
IIL Coupler Processing . oo =

;T:".' I

 Done In to steps

— 1st set of 4 couplers

» Very tight vacuum interlock
thresholts ,

— 2nd set of 4 Couplers Av_dgjumné&nﬂ M =

 Used ‘relaxed’ vacuum
interlock thresholts

* Very fast processing

— Due to improved handling
after pre-processing at LAL
Orsay

— Comparable to individual
cavity high power test
results

— M7 preliminary!

15 17 48 19 a0 3

b |
HqE
3E-
04
a0
m:
fos

T

D' KOStln *i'_'i'r'"in'"a-;';,---;-- L
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""IE M6 and M7 RF conditioning D. Kostin

MTS couplers test: RF power-on time [hr]

150 I 1300us
140 - I 800 s
130 1400 ps
. 1200 ps
120 100 s
110 B 50 us
100 B 20 us
%0 7 PM AX=7OOkW
80 -
70 —
60 —
50 -
40 — =
i IGP vacuum pressure IL limit set to 10-¢ mbar
30 H
20 -
0 - } ; }

o ©
Lo <

ModeWS07 / 1LCO7 DESY Glofal Design Effort
=

30
31.5.2007 =

M7-1256
M7-3478



D. Kostin

;IP Comparison with Horizontal Test Coupler Processing

B: baked @150C (all others - not baked)
OA: warm part opened to air for 24hr, not baked @150C

[ 1400pus
1200 us
[ 1100 us
B 50 us
B 20 s
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:|m S1 Systems Tests: Fast Tuner

{1 (R.Paparella—INEN, K. Przygoda — Uni. Lodz, L. Lille DESY)

 |nitial demonstration for each cavity

Classical compensation
"Second oscillation” compensation
No RF feedback

Work on piezo diagnostics: Impedance measurement
Measure transfer functions from one piezo to another
— Is there any crosstalk between the cavities?
 Demonstrate compensation on full module for
all cavities simultaneously

LCWSO07 / ILCO7 DESY Global Design Effort 32
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ilp
T Tuner Setup
«Current design in use at FLASH
— Design by CEA

— Fast piezo detuning introduce not
from beginning

— Is the backup solution for XFEL

Design by M. Maurier and P. Leconte based @ -
of the MACSE tuner design (CEA Saclay)

LCWSO07 / ILCO7 DESY Global Design Effort 33
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,',l,‘: Compensated Detuning per Cavity

]

Maximum Lorentz Force detuning compensation results

700

OPiezo OFF
B Piezo ON

600

(8]

o

o
I

400 -

w

o

o
I

Detuning over the flat-top [Hz]

N

o

o
I

100 -

cav 1-35MV/m cav 2 - 31 MV/m cav 3-35MV/m cav 4 - 33 MV/m cav 6 - 20 MV/m cav 7 - 30 MV/m cav 8 - 23 MV/m

a -] [} [ ] -] L ] [ -] [} [ ] [-] [ ] @ L] -] u [-] . L) -] a u [-] . L) -] [} [ ] -] L ] -] [ ) =] a =) & L] (-]
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',IE Operation of Full module — Vector-Sum

Vector Sum of Module 6 with and without piezo active compensation
RF feedback ON, same control-loop-gain setting

6 1 22 i : :
| | | | | —— Piezo compensation OFF
99— IR T o o S 5 77777 ——PiezocompensationON |
T 1 ! !
N e .
57—+ A
556 205
<
]
1:35 55 20
£
E54
< 195
53
19¢--
5.2
51 185
5 : | ‘ : 1 i ‘ gl 1 | | ‘ : |
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
Time [us] Time [us]
35
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,',IE Conclusion on M6/M7 Tests

« CMTB has proven to be essential tool for thorough
linac-independent tests of modules

« M6 and M7 have passed several important tests

 Nonetheless some issues remain

* Nonetheless a clear suspect for the ~30 Hz peak has been found
» M7 results not yet available

* Minor evolutions in design will be tested on M8

LCWS07 / ILCO7 DESY Global Design Effort 36
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,',IE Outline

e SO0S1 R&D Results

» Single-cells
* Tight-loop
* Production-like

 Recent tests on M6 and M7 at DESY

« Material
» Surface preparation
» Cavity geometry

LCWSO07 / ILCO7 DESY Global Design Effort
31.5.2007
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,',IE XFEL is an Important Asset

Continuous production of cavities in line of preparation improvements
— Is a significant part of the cavity data set, as you have seen
Material issues
— Scanning for a large batch of material
— Qualifying more niobium vendors
— Alternatives: Large-grain material is still an option for the XFEL
Pre-series will start 2008
— EP is becoming industry process from autumn
Design for manufacturing for the cavities
— Review types of welds and welding procedures
Quality assurance
— Defining a reasonable and affordable QC procedure
Module design and assembly has been reviewed by industry
— Reportis due soon

(Coupler industrialisation)

LCWSO07 / ILCO7 DESY Global Design Effort 38
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“'lp XFEL Assets: E g. Module Transportation

] [ '

ep, M. Pekeler, H. Vogel, J. Zeutschel
ACCEL Instruments GmbH
Friedrich-Ebert-Str. 1

@ BABCOCK NOELL

Industry Study on the Series Production of
XFEL Cryomodules

-A Bt-olf case has 1o be avoided,

C.Bolfa, W. Gariner, 5, Sattler, {-l Sikler, U.-M. Tai

-Banding of the post is aiill cical,
even though distributed aver three
posis

-4 fixture af the GRT at both ends will
(widaly) sefve both problems
(-sliffness of the GRT)




e Large Grain Material (JLab)

Large Grain/Single Crystal Niobium|2 ]

CBMM Ninxia Wah Chang

¢

Ingot *D" 800 ppm Ta

DOet. 30 — Nov. 2. 2006 Single Crystal Workshop
Ingot “B”, 800 ppm Ta Araxa. Brasil
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Large Grain Material: EP and BCP
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,'.,IE Large Grain Material: Multi-Cells (XFEL option)

Option : Large Grain cavities / BCP

Heraeus /Accel (three cavities)

IE+11 E
- Less fabrication steps
Laine o6 U0 2 2 vy 2 (lower cost)
® , :
] 1: u; % no forging-rolling
= | disk from ingot
[ ® AC112 12 Dec.06 2K bd ) | . )
| (less material pollution)
1E+09 AC11321Mar072Kbd 1 BCP — EP .
s | High RRR ~ 500
- AC11409Mar.07 2K bd | |
B I
- I Eace [MV/m] (avoid HT to / K')
1E+08 PRI TN T TR T TN T T N T T N TN N N S T N O |!| | TR T T [N T T NN TN AN TN AT T N S N T WO T
0 5 10 15 20 25 30 35 40 45
Probably higher gradients after Electropolishing (coming tests)
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Single Crystal DESY Cavity, Heraeus Niobium

n

nl "‘J ' B ] .‘f'

112 micron bep 1:1:2

1’UDE+1 1 #T-1.82K, 5hrs & 1200 baked
S AR T D
*FEFF 5 ...‘.‘."
1,00E+10
DESY single crystal cavity 1ACS8 .
build from Heraeus disc by rolling at
RWTH, deep drawing and EB
welding at ACCEL LOOEH0D e
) 0 4 10 15 20 25 30 35 40

E... [MV/m]

- 13 ! i 1
1 | e |

Q(Eacc) curve after only 112 um BCP
and in situ baking 120°C for 6 hrs.

Preparation and RF tests of
P.Kneisel, JLab

, =ingle Crystal Nb Technology Workshop, CBMM, Brazil, Oct. 30-Nov. 1, 2006



,',IE Outline

e SO0S1 R&D Results

» Single-cells
* Tight-loop
* Production-like

 Recent tests on M6 and M7 at DESY

« Material
» Surface preparation
» Cavity geometry
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,',IE Vertical Electropolishing Set-up

o Cornell development
Possible benefits
o Simpler

» Less expensive to reproduce many
systems

» Possible disadvantage

H. Padamsee et al.
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Vertical EP
Moves Forward:
ACCEL-8 and 5
Test Results

Cornell SRF
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Cornell SRF

ACCEL5_02mar07

All Data Taken at 2.0 Degrees
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4 19dec06

*
»

c O

25.00 30.00

5.00 1000 Max Radidtih =1 mRadHfr
Onset of Radiation =50 W/m
Cavity Temperature = 2 Degrees K

n 25 um
.l‘ ’ é ‘. A o L\ Ag AN A N
10000000000 F o = . ,m .
r L A ¥
. A, -.
v A 0
BCP e BCP * g
100 " | 160 ﬁ
um um
1000000000 betmtttta e b e e
20 30 40

H. Padamsee et al.
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M 130 um BCP +25u VEP
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Baking

Best parameters for Baking

- Standard process :

Ultra High Vacuum

110°C/60h - 120°C/48h -

XFEL

139°C/12h

- Fast Argon baking : Argon - 145°C / 3 h
successfully tested on EP cavity
IE+I1
Qo
I B B = 3 E-
GV D e e pggl " " Hiing, S
IE<10 \ -
® 1DE14 25 00106 2K pwr l i ‘i"ll'.--l_-; R0 0 B PEIOa:
% 1DEI4 08 Feb.07 2K bd N e e 1 |
- E @ |DE14 08 Feb 07 2K bd : H
' before and after Baking at Saclay ¥ 1DE16 27 Sep.06 2K bd |
(Argon - 145°C/3h)  pace Mvim) IE-09 = 1DE14 Baking at Saclay (Argon - 145°C/3h)
lE'“Eﬂ : i s - s i s % e 1DE16 Baking at DESY (UHV - 130°C/48h)
: Eace |[MVY/m]
| EiR b | PP B P BRI P B PP [ [
. 0 5 10 15 20 25 30 35 40 45
Equivalent Results
Q-drop removal 1IDE14 / 1DE16 are in-house DESY twin Cavities
gradients performances Plansee ( Fine Grain Nb ) : qualified
B. Visentin European Report - 8 /22 TTC Meeting @ FNAL



,',IE Outline

e SO0S1 R&D Results

» Single-cells
* Tight-loop
* Production-like

 Recent tests on M6 and M7 at DESY

« Material
» Surface preparation
» Cavity geometry
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K. Saito et al.

(D) +EP(2t}pmi+EP(3pm, fresh, closed) +Hl3|"=
+HPR+Baking (120C=48hrs)
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Scattering: 4%, Acceptability@40MV/m(ACD):100%
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-
]
a T 1 1 1 T 1 1 [
[ I T T 1 1 [ I T R 1 1
Ty Sy S L SO S S S s ULV
I 1 1 I 1 1
Va1 : . L I .
t i At i e ey A I Mty A e T e e
[ I T T 1 1 [ I T R 1 1
e Y O RSOSSNV SNV SNV JVVRVRVRpptn Y ST SN ROV JEINY SNVINY ANV SOVt NENR
[ I 1 T T T 1 1
P 1 1 R 1 1
H—FH——F—t-—t-——t-————d—————-— -t 4+ d—d——F——F—— —F————t———————
I 1 1 I 1 1
T R R B 1 1 T N R B 1 1 =2
I 1 1 T 1 1
e | ] ] ] | ‘ ] ]
RNy SO R SRyt SRy YV S USSR RS VRN NN [ Sy S
P [ 1 1 T 1 1 1
= R A R MU A T 0 O MU S
&~ [ R 1 1 1 [ 1 1
. Y T O SO NI SNV IO FVVRVRpy Y S i SRS JENY IO AV AT SN
o e T I | L 1 |
P 1 1 R 1 1
- Bt e e e e e o o B B e e
i I R
= [ R N T 1 1 . [ R N 1 1
".l.._ T T T T 1 T T T T T T 1 T T b
[ I T T 1 1 [ I T R 1 1
y = T T R IRV o) IO O Y Y AN IV S
= e T I | T T T 1 |
) I 1 1 [ IR 1 1
— 7 £ e S ey Il S St S
d — 11 1 i [ I | 1
R ATrTTrTTT T T T T TAT Tt T AT AT T TrT T T TS
[ I T T 1 1 [ I T R 1 1
- Y O O OSSN SNV SNV FVVVVVR Iyt N ST SR ROV JEENY SNy AV SO NN
oy R N i I i i
al s O S B T B B ¥
LI_II_II_III_.II._.III._.IIIILIII.ullIII._-I_II_ILII_.II_IIII_lIIIII_.I|IIIII
5] [ 1 i T T i 1 Jm
- [ I T T 1 1 [ I T R 1 1
E A A =
) - m T T A S IR R '||||||||||_ [ T DY SN I IR SN =
H = e e g
_ ( c Y O O EOROT NI SNV SNV JVVVpVRpptn Y ST SR ROV JEENY SNy ANV SO N a
— Q Crr I [ T T T 1 | w
o & R : R =
. — [ R 1 HBE 3 Lo 1 1
P g g A I N | g g
+— g [ 1 i T T i 1
~ S =T T O U IR
) [ I 1 T T T 1 1
S ] I 1 1 [ IR 1 1
=3 A-ra--r-T--T---T----a--------—FTTO-a--r--r---r----T1-—-----
n 0 = [ I T T 1 . [ I T R 1 1
P I SpU [y EUPSpuy EpURppUR R PR, ..Uy A N N RN |Upuy Sy iy Sy S g
9 b m e T I [ T T T 1 |
— — — ' o 1 1 Vo =
(qv A “ I _
= TN U NN NNV SNV VOO NN I N U NV SO IOV ISR N
1 5 — by 1= T T 1 T~ r--r r T
— [ I T T 1 1 [ I T R 1 1
= J P U [P ESpY R gy — L L L L
e O 3] [ 1 . T T i 1
= I 1 1 [ IR 1 1
e A-ra--r-T--T---T----a---------FTTO-a--r--r---r----T1-—-----
R & [ I T T 1 1 [ I T R 1 1
L0 L _1 1 1 1 L 1__1 1 I 1
F-._ |_I_II_II_|I._.II._|III._|IIII|_... IIIIII [T~ =~ r-——r-—-——r-——=="1T=—~-===7
V“ Hl H H HE H =
| I I | | | | | | A | | | | | -
I 1 [ IR 1 1
_ _ _ B e e e bl bbbl Fr——a-a--r-—-r-——--r-——--1-—-----
e A v [ I T T B 1 _r. [ I T R 1 1
P g g g [ N N O U iy Sy g [P
| - V“ [ i s Bl 1 T T T i i
1 [ 1 - [ I T R 1 1
¥ St SRy S e S S O s S
1 [ 1 | T 1 1
— | I | 1 1 | P11 | | I |
t — b Dt i e ey A B M A O e
e I N ] ] I T ] ]
r L=
— C - o
L K i
O N o £ 5 5
D O - - "
A 0D

50

Global Design Effort

e

"o

RE-LR1-3

31.5.2007



:p
1o

ACD: AES (Medford, NY)
Built and Tuned 9-cell Re-Entrant Cavity (70 mm aperture)




,',IE S0S1 Plan is on the Move

Dedicated manpower added to task force
R&D with many results closely linked to this plan are available already

Tight-loop started

* Fresh acid, H202, Ultrasound degrease

Production-like

Modules

* Under discussion: Propose to build proof-of-principle across regions

S0S1 Plan has become much clearer as resources are known better

* Pessimistic case: A lot of data available for an educated decision for the EDR

» Optimistic case: Even though the final full production-like assessment will be later than the EDR a
significantly improved data set available on ILC-specific process
XFEL

Alternatives are developing rapidly

LCWSO07 / ILCO7 DESY Global Design Effort 52
31.5.2007



,',IE XFEL is an Important Asset

Continuous production of cavities in line of preparation improvements
— XFEL is a significant part of the cavity data set, as you have seen
Material issues
— Scanning for a large batch of material
— Qualifying more niobium vendors
— Alternatives: Large-grain material is still an option for the XFEL
Pre-series will start 2008
— EP is becoming industry process from autumn
Design for manufacturing for the cavities
— Review types of welds and welding procedures
Quality assurance
— Defining a reasonable and affordable QC procedure
Module design and assembly has been reviewed by industry
— Reportis due soon

(Coupler industrialisation)
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e Thanks for your attention!
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