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Status of SCRF

Lutz Lilje
DESY
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,',lE Overview

e S0S1
e Review of the information at Sendai

e + some recent XFEL/DESY information
o Status of re-Planning

4.4.2008 Lutz Lilje Global Design Effort
ILC Project@DESY



,',IE SO Status: High Gradients

 Field emission has been reduced

 |s there a significant advantage of one over the other?
» Data set for Fresh EP on multi-cells small

« Still rather large gradient differences are observed due to
thermal breakdowns

» E.g. some of the very low gradient breakdowns have been tracked
to the equator region

At higher gradients this is not yet obvious
* Need improved diagnostics

— High-resolution temperature maps and high resolution optical
inspection

» See recent TTC Meeting at DESY

4.4.2008 Lutz Lilie Global Design Effort 3
ILC Project@DESY



,,'E DESY 4th: Field Emission Analysis
6

85 B EP w/o ethanol: Eonset |
=N O EP w/o ethanol: Emax
S 5 |
52
=L el u
0 5 | B EP with ethanol: E_onset |
:g 4 O EP with ethanol: Emax
S 5
S 2 H
(@]
c 1
.1 [N [1 [T H 1 [T [T
0 5 | Bl BCP ("EP+"): E_onset
:% 4 - - OBCP ("EP+"): Emax
S 3
© 2 -
"L O i
O T T T T T

<16 16-18 18-20 20-22 22-24 24-26 26-28 28-30 30-32 32-34 34-36 36-38 38-40 40-42
Gradient [MV/m]

4.4.2008 Lutz Lilie Global Design Effort 4
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e Japan

 Module development

— First ILC-like module (with TESLA-type cavity) cooled
down

— 4-cavity module assembled

« EP
— Setup at KEK under commissioning
* |n addition to industry setup

Optical inspection
— High-resolution surface inspection developed

Vendor Qualification
— Two japanese companies

Alternatives

— Second module with one Low-Loss (Ichiro) type cavity
under test now

4.4.2008 Lutz Lilje Global Design Effort
ILC Project@DESY



TESLA-shape cavity cool-down test

Program:
Oct. 03-12: cool down test,
suspended by SRF workshop

Oct. 22 -26: re-cool down

Oct.29 - Nov. 02 : 4K Test (1 week)

Nov.05 - Nov. 09 : 2K Test(1 week)

Nov.12 - Nov 22 : 2K with HLRF on
(2 weeks)

Study ltem:

Cool down control

Heat load measurements

Cavity fundamentals(Q,Eacc,f0..)
Loreniz detuning

Piezo compensation

Mechanical vibration

GRP distortion by WPM

efc.




4 TESLA cavities are ready for STF 1
experiment

TESLA-style cavities were assembled in clean room, hung on the cold

mass, and inserted into the vessel,




LL ICHIRO cavity in STFO0.5 experiment

F.- D e | 'r I$“ i

--\'l | — T

ﬂl
i

-|'| | i Ja— .

Ichiro #1 cool down & §} : 3 ——-—h Bien ‘q H
test in cryomodule: o T
Feb. 13 to Mar. 28,

2008

Now under test!

Heat load measurement,
Ball-screw tuner test,
coupler performance test,
cavity performance test (19.5MV/m in VT),
etc.




STF Cavity Surface Process Facility

Under commissioning ~ e
15t FIDUl = a1 o JOF A ina caIn

EAHNE AL
1 F P T

i SRR

' | . q-l!;iir'r'-h-?
.|

......................

oh

,..\ HPR ™

STF - EP system commissioning using old MHI cavity
Picture shows acid draining by holding cavity up.
3 times EP cycle (40+60+60um removal) were done.




Kyoto/KEK High Resolutlnn Camera

For visual inspection of cavity inner surface.
motor & gear for mirror

LED light

Camera system (7um/pix)
in 50mm diameter pipe.

sliding mechanism of camera

perpendicular illumination
by LED & half mirror

EL

—W’




Results of AES01 (FNAL)

3":' TESt REE-LI":S AESO0T #3 cell 168dag

EBWY saam

ILC-AES0] - vs E 84pm height

Tesied 117207 —spot{a)@ ] G8deg

| GEH 60pum height

™~ spot(b) @ | Eideg

1 OE+10 +% et LAY FLI VN foambnsiom to Equatar

and #2 call

= ~21mm AESOOT #3 cell 181 deg
# £ - 20K
] AEHA
Lns . 43pm height EBW seam
" -1 9K " ’
L
JOEHE e e ey —
i g 1 5

Gradient (MY/ml

AESO01 has hard quench at 15MV/m, e o Equtr G
its location was identified by Cernox at FNAL. Sl

-Cl:l'-u 0 I - 0 el e
.

Wald prap

Temparabure - 28, Kiehin

1

E 1
nﬁﬁ.{/."’-_—_z_.
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Kyoto-camera found 3 spots in their exact location Transirited Fowsr, AU

Wilding
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e
A US

e Module

« Together with several DESY experts

o Cavity

* Process as many as possible (< 10 cavities)

« Temperature mapping

e Large-grain niobium material

4.4.2008 Lutz Lilie Global Design Effort
ILC Project@DESY
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FNAL CM Assembly

4.4.2008 Lutz Lilie Global Design Effort 13
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Argonne EP Commissioned with One-Cell

4.4.2008 Lutz Lilie Global Design Effort 14
ILC Project@DESY



;!5 O-cell Test Results

a0 T I S o I P B T S P S o T oL B B e e IS
i quenih limited JiahTests
40 :_ Cornell Tests |
I tezec ludling 3
E i ‘* * .# "S’E.’E”F?EEZ@
E 30 L ‘4‘ g ] :
5 v vy
= .
Ic g
QO a0k 4‘ 4’ *
10
’ 2B AT AES1 AES2 AES3 AES4 AE  ICHIRO A8 A5 AQ
Cavity
Average A6-8, AES2,4 = 32 MV/m A9 reprocess at Jlab

Bydfe008 Event US Cavity & Cryomodule 15



T-map development

FNAL

Model of half cage assembly

W F o

.1#""':.,.‘
L
L}

Jlab One Cell Thermometry
Assembly

Support system
for initial
assembly

1-cell prototype was made and
the fixture was cold tested (shock) successfully

LANL 9-cell T-map development

4.4.2008 Lutz Lilje Global Design Effort 16
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9-cell Cavity performance(Jlab) Large Grain

Two 9-cell cavities (LG#1,L.G#2) were fabricated at Jlab from large
orain CBMM niobium (ingot”D™); several holes during EBW in both
cavities

« Standard processing:pre-tuning, 100 micron bep.hyvdrogen degassing at
600C for 10 hrs,final tuning, final bep

« LG #1 received only ~ 40 micron, LG#2 ~ 57 micron bep in tinal bep

« LG#1: quench at Eacc = 23 MV/m,

« LG#2: quench at Eacc = 20 MV/m

Large Gram ILT Bcell Caviy &2

LepuGomn Li-#L
E . — S —
it LU L T R, e
&
| ST ] . ) ) h E e [MW1m] :
October 15-19, 2007 SEF 2007 40
4.4.2008 Lutz Liljie Global Design Effort 17
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2| SRF@TRIUMF : Infrastructure £2

TRIUMF

RF
Controls
Lab

PAVAC
| Fabricator

HPWR Rinse Clean Area

Preparation | |0
Area

SCRF Test Claan
Chean Area

BCF
Chemical

Forming and Machining EB Welding

Fre-weld Etching - TRILMF

recent Frogress in the SRE Frogram at TRIDMEISAL, Bob Laxdal, SRFA00F, Get. 15, 2000

ILC FrojeCctaovesy



,',IE Europe

« XFEL

 Distribution of workload, knowledge, money... amongst
several partners

 Demonstrate compliance with high pressure vessel codes etc.
e Understand recovery options

o Cavity

4.4.2008 Lutz Lilie Global Design Effort 19
ILC Project@DESY



The European

X-Ray Laser Project x

XFEL Components (Some...)

XFEL needs
808 cavities for
101 accelerator modules, i.e.
808 frequency tuners,
808 RF main input couplers,
1616 HOM pick-ups,
101 HOM absorbers
etc.

Due to the long leadtime all components need to be specified in 2008,

the call for tender process to be started before end of 2008,
orders be placed not later than beginning of 2009.

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ
| GEMEINSCHAFT 5



The European

X-Ray Laser Project x

Reminder:
Proposal Made to the In-kind Review Committee

Common in-kind proposal for the
superconducting linac of the XFEL
WP3 — WP9 and WP11

presented to the IKRC by Hans Weise / DESY
for

CEA Saclay
CIEMAT
DESY
INFN
IPJ Swierk
LAL Orsay

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ
| GEMEINSCHAFT 59



The European

XFEL

X-Ray Laser Project xrayrreeelecion taser

Summary

Accelerator Modules Laboratory Country Invest / M€ FTE FTE /M€
WP -3 CEA Saclay France 60% 43%
INEN Italy 19% 29%
DESY Germany 21% 29%
sum 100% 100%
Superconducting Cavities WP -4 INEN c 34%
DESY rance 66%
sum 26% 100%
Received from
Power Couplers WP -5 LAL Orsay 52%
DESY 48%
or| Germany
LAL Orsay 100%
49%
DESY ° 0%
sum 100%
HOM Coupler / Pick-up WP -6 IPJ Swierk 100%
sum Italy 100%
Frequency Tuners WP -7 DESY 100%
sum 22% 100%
Cold Vacuum WP -8 DESY Poland . 100%
sum oan e 100%
Cavity String Assembly / WP -9 | CEA Saclay = 1% 51%
Clean Room Quality 'Il?riﬁg‘erred toWP -4 - — %
Assurance sum [ 100% | 100%
Cold magnets WP -11 CIEMAT Spain 56% 10%
DESY Germany 44% 90%
sum 100% 100%
K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ

I GEMEINSCHAFT 22



The European XFE L

X'Ray Laser PrOjeCt X-Ray Free-Electron Laser

60% CEA | » || 43% CEA
WP — 3 Accelerator Modules 19% INFN [ £ 7 | 29% INFN
21% DESY | = 29% DESY

Fabrication of cold masses (incl. outer vessel) » material specifications, safety issues

module assembly w/o frequency tuner & power coupler; » define processes for integration / assembly

start with assembled string and finish with module installation : - L
* magnetic shielding / demagnetization

weld connections

e sensors inside the accelerator modules

alignment inside modules : " .
* pre-alignment of cavities and coupler position

transportation of assembled accelerator modules

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gﬂELMHoLTZ
| GEMEINSCHAFT 53



The European XFE L

X' R ay Lase r P rOJ eCt X-Ray Free-Electron Laser

50% INFN § W | 349% INFN
c

WP — 4 Supercond. Cavities 50% DESY L | 66% DESY

5 W' | ?q.'lﬂ' | ""I" .*..,.W' uq.'u‘l' ¥ /

]

» Procurement of all niobium » Data base setup and database running

» Scanning of NB sheets « EDMS

» Complete mechanical fabrication of all cavities * Helium vessel incl. Titanium parts (taken over
from WP-9)

Surface treatment

Consultant at start up of infrastructure and at full running
production

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gﬂELMHoLTZ
| GEMEINSCHAFT 5



The European XFE L

X-Ray Laser Project xrayrreeelecion taser

»
73% LAL o ' |52%LAL
WP — 5 POWEF Coupler 27% DESY | 2 E 48% DESY
» Coupler production incl. project and industries follow-up » Technical interlock
e Coupler conditioning » Tunnel installation / cabling of technical
* Infrastructure required for coupler assembly and conditioning, MBS
i.e. clean room and modulator / klystron * Motor electronics

gHELMHGLTZ

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event
| GEMEINSCHAFT  5p



The European XFE L

X' R ay Lase r P I'Oj eCt X-Ray Free-Electron Laser

WP — 6 HOM Coupler / Pick-up |smm |2 | e

» Fabrication of HOM beam pipe absorbers

 HOM Pick-ups and cables

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gﬂELMHoLTZ
| GEMEINSCHAFT 56



The European XFE L

X'Ray Laser PrOjeCt X-Ray Free-Electron Laser

WP —9 Cavity String Assembly / a0 cEA | § 1 [s1% cen
Clean Room Quality Assurance 10% DESY |2 I |49%DESY

Helium vessel fabrication

Titanium Tube and 2-phase line

String assembly

Knowledge transfer / consultant / training

Database set-up and running / Quality control of infrastructure
EDMS

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gﬂELMHoLTZ
| GEMEINSCHAFT 57



The European XFE L

X' R ay Lase r P I'Oj eCt X-Ray Free-Electron Laser

WP — 11 Cold Magnets vy

LW | 10% CIEMAT
LL | 90% DESY

Invest
T

« fabrication of 2K quadrupole package

* test of quadrupole package

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gﬂELMHoLTZ
| GEMEINSCHAFT 59



The European XFE L

X' R ay Lase r P rOJ eCt X-Ray Free-Electron Laser

String Assembly Plans at Saclay

Description of expanded clean room

Class10(1S0O4 ) :73.5m?+ 21m? (dividing curtain - door open)
Class 100/10000 :13m</13 m? (fitting wall)

String N assembly on rail 1
String N+1 (or spare) equipped with HPC
ready on carrousel to be assembled on rail 2
HPC Work Station : cold part on 8 cavities
for String N+2 — on carrousel

Components
for String N+3
cleaning - storage

™
- ] e

I} A ) —1 [ I —ﬂ_ - ] —}
i LI:[J : _ : - : I -O
JES I | |
p. . A Vi rail 1
== 1 = =
\—. N R rail 2
£ il ¥ DG % HPC Work Station
B L‘L’E‘ I - .  —  — T ugn
| 8 cavities - 24 cavities
4x2 couplers s 4x2 couplers
1Q-pole, 1 BPM... | : : FC‘!-pole,2 BPM... |
K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gHELHHoLTz

I GEMEINSCHAFT o9



The European

X-Ray Laser Project xrayr

DAPNIA (Saclay) Expertise on SCRF Technology

Soleil: From the prototype to CM1 and CM2

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gHELHHoLTZ
IGEMEINSCHAFI‘ 30



The European XFE L

X' R ay Lase r P I’Oj eCt X-Ray Free-Electron Laser

Saclay Plans for Module Assembly

Batiment 126 Nord Batiment 124 Zone Salle Blanche
]P ﬁ ;“ 200 m? + 300 m2 200 m2 + 200 m?
INSTALLATION 218 | TE[=[} o
SRR e o ~AE g M IFMIF

| BUREAUX T

| B =

COCASE 41 4
|
\
I

50014 ) H

L I
& |

| IEEEsaE e

11901

1
1
1
1
1
1
1
1
1
1
1
i
! [PHI-RFQ2
1
T
1
1
1
1
1
1
1
1
1
1

.7' J Fioes

]
4\
ml -

/ s - N
SOPHI 1 Gﬂ:’:ﬁi@i
[Eehellel SEPTEMBRE 2007 L0015 -
. Batiment 126 Sud Stockage
250 m2
K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ
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The European XF E L

X-Ray Laser Projecl xawrmeemsdon s

Mock-up Tunnel o g
WL,
TEE o ¢ |
-The two Vacuum Vessel in the Mock-up tunnel § / N |r
-Endplates for Vacuum vessel under preparation :L
-Dress the Mock-up vessel with all outer flanges ? LT = ”
and supports [ T |[|

K. Jensch, MKS1
XFEL-Module Meeting MODO041, 19-Feb-2008



Tunnel Mock-up Status

— Preparation of dummy
modules for
Installation tests

K. Jensch, D. Kostin, R. Lange, L. Lilie, DESY, XFEL Meeting, 12.3.2008 Date Event gﬂELMHoLTZ
| GEMEINSCHAFT 33



Effects of the cryogenics on the mechanical stability of CM in FLASH - Spectral analysis-
FLASH ACCS

-
o
L=
L]

; e
t | —04 Dec, 54 gis, 1.7 bar’

—18 Dee, 25 g/s, 1.7 bar

— 14 Nov, 50 g/s, 3.7 bar

— 24 Dec, 85 g/s, 3 7 bar

— 16 Oct, 80 gfs. 3.3 bar

— 03 Nov, 70 afs, 2.7 bar

Quad vertical displacement rms (nm)
o
i
"

—_—
L= ]

01 1 10 100
Frequency (Hz)

General comments

Three typical behaviour observed as a function of the pressure:

- Low pressure (1.5-1.7 bar) -> low noise

- Intermediate pressure (2.7-3.3 bar) -> appearance of a strong line around 30 Hz
- High pressure (3.7 bar) -> ~30 Hz line plus a low frequency line around 6 Hz

No systematic dependence on the flow.

Disturbances have the same frequencies along the whole linac.

XFEL Module meeting, January 22'™ 2008

Ramila Amirikas, Alessandro Bertolini, Jirgen Eschke, Mark Lomperski




The European XFE L

X-Ray Laser Project xrayrreeelecion taser

XFEL: Accelerator Module Performance
35
ILC
30 -
B Cavity average

3 O Operational in FLASH
S 25
= XFEL
5 20|
5
c:g 15 -
O

5 _

O |

1 2 3 1* 4 5 6 7

Module Number
K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event

g HELMHOLTZ
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Sequence of Tests in Module Crash Test

The European

X-Ray Laser Project

XFEL

rJenting Condition Cavity Coupler Tuner |Cryo BFM Vacuum IRemark
ranaluw ', 30 mbar Check [Measure losses Measure Helium
FF Off Pizzo Fate and Level thd.
pler 2K, 30 mbar Ferfomance Measure losses Measure Mifrogen
R.F Off Feprocessing Fate and Level thd.
; Pk, 30 mbanPerformance Measure losses Measure Mifrogen
F.F Off [Cetuning ~ate and Level thd.
Feprocessing
Ferformancs - ontralled,
[C=tuning F.ate thd,
Feprocessing Hifrogen
Ferformance K- atastrophic,
[C=tuning AT
Fleprocessing
Pk, 30 mba - ontrolled,
RF Off Rate thd,
hit’cgen
2k, 30 mba - ontralled,
RF Off Fate th,
Hifrogen
2K, 30 mba - atastrophic,
RF Off T
2K, 30 mba (- onirolled,
RF On Fate thd,
hit’ngen
4 5K, AT,
Eeed to block 2
afety valves
YD1R130 and
WS 1R90)
K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ

I GEMEINSCHAFT 36
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Venting systems
for Coupler-, Cavity-
and Iso-vacuum

Venting system beam-pipe-vacuum DN 100

Venting system coupler-vacuum DN 100 Venting system isovacuum DN 100

K. Jensch, D. Kostin, R. Lange, L. Lille, DESY, XFEL Meeting, 12.3.2008 gHELMHoLTZ
| GEMEINSCHAFT



The European

XFEL
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Addltlonal Sensors for Crash Test
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Slow Isolation Vacuum Venting with

Helium

TTF 2003 03.2008 | 03.2008 | 03.2008
Iso 1*10-6  |Iso 3*10-5 |Iso 7*10-5 |Iso 2*10-4

4,3 K 14 W 14,43 W 22,7 W 58 W
circuit
2 K <35W 3,3W 3,84 W 12,47 W
circuit
40/80K | 75W 125,6 W 112 W 43,3 W

circuit (endcaps!) | (endcaps!)

Date Event W. Maschmann 39
XFEL Module Meeting



Koppler slow-venting with N2 at 2 K

|‘.LIJFI.I:I ler -I.-".uaaem.nlu-'l N’Iﬂ 5
Koppler3Innenrohrunten
Coupler temp-sensor outside

Roppler2Innenrohraben

1 1R '.':I'l_l||!'|;|'.: 4 |

Piot_histz TTFXRYO/EPICS_ MESLMTS | CMTBAICTIESAR T/UALE

Kopp &l Inmenrohrobe
kKepplersAussenrohrrechts
Keppler? Innenrehrunten

kopplerSInnenrohrunten
Koepp lerSAussenrohrrechts

Coupler temp-sensor outside

13 h 14 h
26.3.08 26.3.08

Mot ki TTFEVAL/I0N_PUMP /TS IACCLWG /P

L nbar |
[mbar]
1000 T

100+
Kopplervac. Venting start at 10-8mbar / stop at 600 mbar

10 1

W EPICS _MESIMTS/CMTEMICTEST IAVALUT
.hR"nl.'r.l"! PICS %H1HT\!CHII"\13[ TE4AR_T/VALUE
LKRYO/EPICS _MESIMTS/CMTEMICTEZIU_T/VALUE

F.KRYO/EPICS _MESIMTS/CMTEMICTRZ I0_T/VALUE

ERYDSEPICS MESIMTS/CMTEMICTE ] IU _T/VALUE

_KRYO/EPICS MESIMTS/CMTEMICTRIAR T/VALUE

F.K FEP T MESTMTS /CMTEMICTERTID T/VA
F.HPG"('L'I_."’} Pl h '\'Ih'NI'-!]H.u" .'\'Ifl,'r! . TREAR I.l""n'l.! LII_
F.KRYOSEPICS _MESIMTS/CMTEMICTER IU_T/VALUE

TTF RKRYO/EPICS MKS TMTS/CMTEMICTRG 1O T/VALUE

F.ERYO/EPICS_MES 1MTS/CMTEMI! »EU_ N AVALUE
TTF.KRYDSEPICS "-‘Ih'.‘-l"-!T‘:-.l"C"'ITFHJ-t'Tha-ﬁR T/ VAl UE

TTE. VAC/OILFREE_PS/MTS_T4ACCI/PI1. F
TTF.VAC/ION_PUMP/MTS.7ACC] . WG/P




Date

vented!
Design Couplervac. Couplervac.
TDR 10-8 mbar 10-1 mbar
4.3 K
circuit 21W  [22,70 W |23,77/ W
2 K
circuit 4.2\W | 3,84 W 4,07 W
40/80 K 115 W 112 W'! 108,66W!
. . Flow 12,20 g/sec Flow 11,56 g/sec
circuit
Event W. Maschmann

XFEL Module Meeting

Cryo-losses : isolation-vac.: 6 — 7 * 10-5 mbar / coupler-vac.

41



Slow venting beampipe-vac.at 2 K operation

* First step venting ca. 500 | with N2 (27.03)
* Overnight-break: measure kryo-losses

e Second step venting ca. 1600 | with N2
(28.03)

e \Warm up complete modul
* Check of safety valves beampipe

Date Event W. Maschmann 42
XFEL Module Meeting



Slow venting beampipevac. with N2

Date

Steps

Pressure
Beampipe
Feedcap

He-Flow Vacuum-
compressor

2K
pressurse

Venting beampipe
with
ca. 500 | N2

5,5¥10-7 mbar

Exept to 8 g/sec

max. 32,5mbar

Over
night - braek

5,5¥10-7 mbar

Normal 1,15-1,2g/sec

30 mbar

Venting beampipe
with
ca. 1600 1 N2

5,5¥10-7 mbar

Exept to 12/sec

max. 40 mbar

Event

W. Maschmann
XFEL Module Meeting

43



First slow venting beampipe 27.03.2008

[%] Level Endcap TTF.KRYO/SEPICS _MKS IMTS/CMTBSLIRS90_AT/VALUE

&3

GI-I I.Ihﬁ | I'IhI

[mbar] TTE.VAC/OILFREE_PS/MTS_14ACC1/PIN.P

“**Venting ca. 500 I N2 into beampipe / Start with 3I/min up to 27 I/min

1'I|J

10 r

't
®-11 Start with 3I/min
0.01 T

up to 27 I/min

44



Second slow venting beampipe 28.03.2008

[%] Level Endcap

TTF.KRYO/EPICS_MKSIMTS/CMTESLIRS90_AT/VALUE
100,

2 K- level

_ Plot_hist TIF.KRYD/EPICS. MKSTHTS/CHTESPIRSS1 AI/VALUE

[mbar] bruckEndcapt-100mbar TTF.KRYO/EPICS_MKSIMTS/CMTBESPIRS91_AI/VALUE
42. 7

2 K - pressure

[a/=] vC1 0-2
| A Y AT A PO s

Pumpflow vac. compressor

A

NTECKRYO/BEOMENACTCOME CEL LM

h \JW m‘\J‘ﬂ“F—ﬁ___nn

10 h
28.3.08

TTF. VAC/OILFREE_PS/MTS_14ACCT/PTY.P

107
1 , Venting ca. 1600 | N2 into beampipe / Start with 3I/min up to 25,8 |I/min
0.1 ,
LY Start venting
Date (11 O T N v s Vi Lt W S I (M —

9 h
ZE.3.08
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,',IE Venting Tests: Summary + Outlook

e Under cold conditions all three vacuum
systems of the accelerator module have been

slowly vented
e Observations

— NO broken components
 Next steps

e |solation vacuum first

4.4.2008 Lutz Lilje Global Design Effort 46
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,',lE Europe: Cavity Tests

o First Industry EP multi-cell cavities

e Qualification of niobium vendors

« Large grain multi-cell cavity with EP
e Fast Argon bake
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,,'E XFEL Industry EP on Multi-cells

1.00E+11
“00 ® o 'S
4 e o
o o o
o 4
O’1.00E+10 .
%
Bulk treatment ACCEL,
final treatment DESY
Cavities treated by
Henkel are coming up
next
1.00E+09 I I I I I I I
0 5 10 15 20 25 30 35
E..c [MV/m]
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e

XFEL Qualification of Niobium Vendors:

Nine-cell of Plansee Material

1.00E+11
o® ¢ oo ®
‘,0‘ * . o
& . R
O’1.00E+10
Niobium from Plansee
In addition single-cells
showed excellent results
Material now qualified for
XFEL
1OOE+09 I I I I I I I I
0 5 10 15 20 25 30 35 40 45
E.cc [MV/m]
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,',IE XFEL: Large Grain Multi-cell with EP

1.00E+11
®EP
= BCP
pe e o
o
- L 4
o &
O’1.00E+10 - .
Large-grain niobium 4
material with etch (BCP)
and electropolishing (EP)
Behaviour similar to
DESY observations on
single-cells
1OOE+09 I I I I I I I
0 5 10 15 20 25 30 35
E.cc [IMV/M]
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Argon Baking @ 145 °C vs. time
Electropolishing at KEK (E)

Argon baking and RF tests at Saclay

1EH1
Qo I5#8 ( Ichire shape )
Electropolishing @ KEK
Argon baking amd RF tests @ Saclay
1E+10
|| @Al -before baking O =
0 A2 - Argon baki . v b
| - Argon baking 145°C/ 1h ‘
B A3 - additionnal baking +1h @ 145 ° ﬂﬂm
I |
1E+09 | | — —
0 10 20 30 40 50
Eece (MVim)

ICHIRO 1548




Open Bake in Ar-atmosphere: set-up

XFEL

Detlef Reschke Q(E)-curves at 2K ol oty 03.04.2008 5



1DEZ2: Open Bake In Ar-atmosphere

- Goal: Realize simple 120C-bake procedure for open cavity
(cavity not assembled: no cavity vacuum necessary)

1.00E+11 o 1DEZ2: before Ar-Bake, Q(E) at 2K
+ 1DEZ: after Ar-Bake at 120C for 24h, Q(E) at 2K
Qo
e L X
¢ . € % @ % = "
SLO00 O o O O [ . T o o . ""
1.00E+10 — %
o
O
2
L]
2
O
O
1.00E+09 ; . ; . . . .
0 5 10 15 20 25 30 35 40

MV/m

XFEL

Detlef Reschke S inedissiron Lanes 03.04 2008




,',IE Status of Re-Planning

e Address variabllity in gradients with improving
on diagnostics

— Add temperature mapping capacity to labs
who have no capabilities yet

— Add high-resolution inspection

— Monitor on-going effort with best preparation
methods

e Less resources, stretch timeline to 2012
 |nternational ‘proof-of-principle’ module

e Next:
— FNAL Meeting 21-25th of April
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Replan of ILC-SCRF R&D

updated, March 4, 2008

+ TDP1 by 2010:

— S0: achieve 35 MV/m with 9-cell cavities at the yield 50 % under well
defined processing-base,

— S1-Global: achieve <31.5 MV/m> with cryomodule-assembly
« with global cooperation (for example, 4-AS, 2-US, 2-EU).

* Note: the S1 achievable also, if 3 Tesla-type cavities added to the existing 5
cavities in CM2 at Fermilab.

— Cryomodule design: establish “plug-compatible interface and design
e TDP2-by 2012:

— S0: achieve 35 MV/m with 9-cell cavities at the yield 90 % under well
defined processing-base.

— S1: achieve <31.5 MV/m> with full cavity-assembly (similarly processed)
In single cryomodule, CM3 or CM4 (at Fermilab, US)

— S2: achieved <31.5 MV/m> with 3 cryomodule assembly to be powered by
1 RF unit, and with beam acceleration, in STF-2 at KEK.

— Industrialization: Learn from XFEL, & Cooperation with Project-X

A. Yamamoto TILCO8 Sendal 55




Global Plan proposed

CYO08 CY10 CY12

EDR TDP1 TDP-II
SO: 30 35
Cavity Gradient (MV/m) (>90%)
KEK-STF-0.5a: 1 Tesla-like
KEK-STF-0.5b: 1 LL
KEK-STF1: 4 cavities
S1-Global (As-Us-EU) CM (4552451 2¢)

1 CM (4+2+2 cavities) <31.5 MV/m>
S2 & STF2: One RF unit design | Fabrication in Assembled and test
& 3 CM with beam industries at STF
S1-Fermilab/US CM1 CM2 | CM3(Type-IV) CM4

ILC-CM-3 or -4
A. Yamamoto TILCO8 Sendai 56




A.

Cryomodule Design
with plug-compatible components

CM with modular sub-assemblies
— Cavity unit (cavity + helium vessel + tuner)
— Coupler
— Quad package (quad + corrector)
— BPM
— Cold-mass (cold-piping )
— Vacuum vessel

Plug-compatible, Interface specifications (I1S)
— To be generally agreed at Fermilab meeting, in April, 2008

Plug-compatible IS enables parallel development, afterwards,
during the TDP phases,

Yamamoto TILCO08 Sendai
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Summary

« Basis of ILC Technology is broadening
— Asia and America have built the first modules

Surface preparation improved

Field emission reduced somewhat

Scatter of gradients due to thermal breakdowns

Partially new vendor qualification

Potentially other reasons as well
* Need to improve diagnostics (optical and thermal)

XFEL is a big asset for ILC

Industrialisation
Internationalization of a project
Crash test

Operational experience with FLASH
Continuous production of cavities

Some Alternates very promising

Fast Argon bake
Large grain niobium material

4.4.2008 Lutz Lilje Global Design Effort
ILC Project@DESY
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The European XFE L

X-Ray Laser Project xrayrreeelecion taser

Backup

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ
| GEMEINSCHAFT  5g



FNAL: Vertical Test Set Up Complete
AES 9-cell Cavities under Test

S01 Tested,
S03 under test

4.4.2008 Lutz Lilie Global Design Effort 60
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The European

X-Ray Laser Project xrayrreesiccron taser

Small design changes
to reduce cost and simplify fabrication

Short side Long side
Removal of coupler port stiffener (machined
Reducing of flange machining short side SFEp ungler

discussion)

Removal of outside recess (equator area)

Less holes and thinner the stiffener ring

Review tolerances _
No rib

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event gﬂELMHoLTZ
| GEMEINSCHAFT g4



The European XFE L

X-Ray Laser Project xrayrreeelecion taser

XFEL Overall Schedule as the Basis

2007 2008 Y2009 y2010 y2011 y2012 Y2013 y2014 y2015

10

X%

27 Linac (L) I - o tencer and ordering fabrication

p.:] | installation
et

30

acc.module tendering + pre-series
+| | 38| accmodule fabrication 101 modules over 2 years
40 | acc.module testing
41 | XTL installation
. 42 | Linac cool down & comm
|' « | 43| XTL techn commissioning
- | 44 commiggsioning with beam
=| |45
- 46 Accelerator sub.systems (components) N [
47
45
43
&0
* ]

59 Technical infrastructure _

71 | Operations & contro [ [ I I A A

77 Undulater & photon beamlines (XTDs) _

15t beam linac Cl
SASE1 gain at 0.2 nm )
91 all beam lines oper.

B0
Br
BS 1st beam injector ]
]
0

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ
| GEMEINSCHAFT -



The European XFE L

X-Ray Laser Project xrayrreeelecion taser

XFEL Overall Schedule - First Detalls

10 ¥ 2007 y 20048 y 200 w2010 yH11 y 2012 y2013 y2014 yi015
12 Civil construction
+ &b
27 |Linac {XTL) EEE - - o tender and ordering fabrication
28 mstallation

30| acc.module tendering + pre-series
« 31| module 3 [ |
- | 32 2 or 3 cold masses (mod #10 & 11) _
33 30 EP cavties (prep & vert test) -
M| pre-zenes crabes of al
35 3 pre-senes modules

36 the first approx. 5 modules las
= | 3T
- 38 | acc.module fabrication 101 modules over 2 years [

: 39 acc modube testing
40 | XTL installation
41| Linac cool down & comm
|- - | 42 ATL techn COMMIESI0nINgG
+ | 43 COMmMissionang with beam

= 45 | Acceleraior sub-systems (components) [ e

58 | Technical infrastruciure |

63 Pre-installation XTL
B4 | Pre-installation XTDs
B85 Bre-installation EJ-CPI,"III'I'II,"II'.H| Hall
Bb | crymgenics
b7 | water & electncity
. 68| Accel Module Test Facility

0 Dperations & contral

] I|

K. Jensch, D. Kostin, R. Lange, L. Lilje, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ
IGEMEINSCHAFI‘ 63



The European XFE L

X-Ray Laser Project {rayere

Details of the Spiral 2 Cryomodule

Cryogenics fluids

HE 1 ez | . | " | Openings

o = 1 cavity and magntic shielding

— 60 K screen

=2 W I Cold tuning system
1 frame

Power coupler

K. Jensch, D. Kostin, R. Lange, L. Lilie, DESY, XFEL Meeting, 12.3.2008 Date Event g HELMHOLTZ
IGEMEINSCHAFI‘ 64



The European XF E L

X-Ray Laser Project xawemeemsdoniases

Mock-up Tunnel

HOM-Ab and G

te valves
‘.- - s g 1 '.

Module Connection on single dummy

A

Weld tractor with
special weld head for
HeGRP connection,
developed at Desy

K. Jensch, MKS1
XFEL-Module Meeting MODO041, 19-Feb-2008
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X-Ray Free-Electron Laser
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X-Ray Free-Electron Laser
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