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Accelerator
Consortium
Coordinator: DESY

Organization of the European XFEL GmbH

Institutes from F, |,
PL, RU, E, etc.

Other In-kind
Contributors...

European XFEL GmbH

Management Board

2 Managing Directors:
Chairman, Admin. Director

3 Science/Technical
Directors
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erator In-kind Contributions
value ~500 M€)

Figures will change in detail — negotiations ongoing!

Contributions to accelerator consortium
(preliminary!)
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Many institutes from TESLA collaboration & some new partners
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Low Level RF

WE-01
RF System

WP-03:

WP-04:

Accelerator -
Madule SC Cavities

WP-05: WP-06
Power Coupler HOM Coupler

WP-07: WP-08:
Freguency Tuner Cold Vacuum

1

WP-09: WP-11:

ring Assambly Cold Magnefs

The Cold Linac

S.C. accelerating cavities
RF power coupler
frequency tuners
vacuum components
cold magnets

frequency tuner

cavities
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XFEL | Prototype XFEL Accelerator Modules

Fabrication of XFEL prototype cold masses (incl. outer vessel)
(based on TESLA/ILC/DESY /INFN/TTF / FLASH experience)
module assembly to verify the work of three additional vendors

cold test all thee modules before ordering the final XFEL series

use the modules for assembly training / further transportation checks / XFEL injector
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European

XFEL] A First Cryostat Being Produced in France

ir fu

Vacuum vessel final welds and
machining

Cold mass final welds and
machining, welds done by a
additional subcontractor
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Status 27.11.2008
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ﬂ Status 28.11.2008

INFN LASA
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European
XFEL ] String and Module Assembly Site at CEA Saclay
Bl e penosetes B EER

ir fu

126 North 126 North — Warehouse

XFEL V|“ age Offices 1st floor ‘ % Small Parts Storage / /1“24 North —. Cold Mass
INSTALLATION 21 LT i e

Clean
Room

TP,

|Echelle|

Preliminary Industrialization Study (EPI) done by industry and handed over to CEA Saclay.
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Building and Infrastructure

126 South 126 South - Cryomodule
Long parts Storage 126 North — Cantilever Final Test & Shipment
I r f u 126 North 126 North — Warehouse

XFEL V||| age Offices 1st floor ‘ % Small Parts Storage / /12T North — Cold Mass
INSTALLATION 21 1Tl LR 4 i e

Clean
Room

TP,

IPHI-RFg2

|Echelle|

A complete design and cost estimate for the civil engineering and general equipments is
now available; construction started and is ongoing.
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XFEL| A “Return-Ticket” to Paris

ﬂl-durtuurg

Leeuv&ard%n o {Oldenburg)
Groningen
Alkrnaar N 17 4 2
o r = 1. Emmen
Iy . Hannowver
Amsterdarnﬁ D.ﬂ-]mere Er.ﬁ,;hede Ospgpriick ' Q - Dh:ﬂf
a7 :q Bielateld ~—~—_| “Saclay to Hamburg
Hu:utten:lam MijhiegEn o - .
F'al:lerl:n:urn - —
tl.'lend-nn-s.ea Elru:lhul.re-nﬁ ESEEHQ it : = ZmaX— 1,424 g
' Bruage~y f”h L Disseldort JKassel
: Brussel ralp ¥ ACCEL, inside f
Cal F uppe Iinside rrame
EE“S @ Dunkerque =SB velles r.'laas,hcql:t Kl o ; DEHTSCNHHH ?
. .'_w-fi - Germany
o Siegen ic
SEEg =0 Hamburg to Saclay
= am Main
R, k-
" .. Wiesbaden ! n-Darmsbd-:!i Wilirzburg Zmax= 1,119
* \ h Luxemboarg _ gl
i ™ 3 ! Kaiserslautern "‘“Q'E'T'-'" Lale bl ACCEL, inside frame
: H%ﬂﬁ Saarbritcken @ hfe? : Qe
Fha '_ L@ : prﬁeu"q-r' Karlguhe ﬁHElIbrunn
.. .. B+ , M%my g// Stuggart x Ing
d i s 1 i LBm b et

From Hamburg to Saclay the tour was observed over the whole time of 24h
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XFEL ] Accelerator Modules - Transportation Tools
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Feed-cap side End-cap side
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XFEL ] Accelerator Modules — The Plan for 2009

& Microsoft Project - module_tests_2009_MBs_11_39_20090118-01.mpp
Iﬂ File  Edit  Wiew se A tgr D - o 0 ® peport Collaborate  Window  Help Modes Type aguestion for help = @ X
]

S ISNINIS 18N 4

_° =XFEL Cold Mass Prototype X3+t 0@/ o o P o R ron o P70
«— - dhodule Assembly (cf. Agenda+fol XFEL1 to PXFEL3)

= M8(*) re-assembly
s M8* string ready
147 | M8* CMTR test 08.04  19.05

+ .“AtCEA-Saclay : Bl ™
150 39GHZCMTR, test (AC v
« elsalfor Tender for the Module Asse

1352 M11 assembly

e kepitract < 10 months later) _ .
= wissebgparation of Assembly Halls ; 2009/C

157 | M12 string

= wnir@Bication of Big Tools: 2009/Q1-Qs - »

159 |4 CMTB no Cryogenic
= - mefdemndion of an Assembly Expert Team: 2
'L—: 162 M12 . . . . . _ 02.04 | 13.05
Fe walgummissioning of Big Tools: 2010/Q1-Q2 e e _
5 154 EC st prg-geries coldmass availgkle ' e . . 02
H=a  ardbblopasssembly Qualification : 2010/Q2-Q3
el 156
- 167 [ M8 / M8 L v
1 E% M3 (Typell) Modul Assembly s —
187 3.9GHz (FNAL) L v
177 (E EMM L v
185 M L v
191 M1z ¥ v
253
254 |[EH Clean room shut down 01.07
255 |4 FLASH Shut down
256 Shut down activities
257 CMTB no Cryogenic / Reconstruction Cryo plant
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XFEL | Cavities
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European

XFEL ] Cavities - Activities Scheduled for Q1-Q4 2009

final specification for cavity mechanical fabrication with He vessel
(deadline Q1 2009)

final specification for cavity treatment with He vessel
(deadline Q1 2009)

update overall plan (cavity schedule as part of the cold linac plan)

Allocation of contract for cavity production (Q4 2009)

Fabrication of 2 equipments for RF measurement of half cells, dumb
bells and end groups HAZEMEMA (deadline Q2 2009)

Fabrication of 2 equipments for warm tuning (deadline Q4 2009)
Fabrication of 2 equipments for scanning of Nb (deadline Q4 2009)

Equipment for optical control of inside surface (rented at KEK and
installed at DESY)

SPL Visit at DESY, September 8th, 2009 (A% weLmnoirz
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—— Eq_uipment for RF Measurement of Dumb Bells
XFEL]and End Groups: HAZEMEMA

" mPrototype (left). =

ETwo equipments for
XFEL under assembl
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European

XFEL

Cavities — Field Flatness Tuning

Tuning Machine - Fabrication Milestones 1. updato 2008 I 2omd

2. updatc 2008 Decembor, D1st

ID Vorgunysae |oos | QU 1. 2009 |Qu 3. 2000 | ou 3, 2009 | ol 4, 2009
i Mov | Dec | Jan | Fec | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1 Tuning Machine - Fabrication Milestones .
2] tuning frame finished
IER v base frame finished
4 e inear slide system finishad
B e Redesign of the cavity train finished
G E Fahrication of redesggned CT parts :gmp!e_
7 EES Redesign of tuning jaw, protective shislds,
8 | ExO Fabrication tuning jaw, protective shields, connection
g v bead pull system finished
ECH v wire input tooling finished
11| R DELAYED / eccentricity measurement device finished & 3001
2] BT machine housing delivery @ os.12
|13 ] Final mechanical checks and adjustments 7—b[|—|
“ Wiring of the entire machines |+|:—
15| Final electrical checks Lb:—l
16 | Packing and shipping of #1 and #2 to FNAL L}:—l
7] Machine #1 and #2 at FNAL "y 3004
13 Assembly of CTM #1 at FNAL M |
19 Shipment of sluice #1 to DESY B[]
z Remainder of controls L H
21 Comissiconing of control system on CTM #1 »
2 Shipment of control system #3 and #4 to DESY —}:—l
2 Commisioning of control system at DESY Y | |
24| [ Machine #3 and #4 ready for XFEL b4 1811
125 [Ed XFEL - pre series cavity tuning at DESY (expected !) 01.12
SPL Visit at DESY, September 8th, 2009 302 weLmnorz
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High Resolution Kyoto -Camera of KEK Adapted

European

XFEL ] to Optical Entrance Control at DESY

Equator #7 at 8 deg.

Equator #7 at 44 deg.

Under preparation:
automation

set up for cavity inspection
with He vessel

SPL Visit at DESY, September 8th, 2009
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European

XFEL | Cavities — Let’s Start with the Pre-series

Purchase niobium and flange material (not sheets) for 30 pre-
series cavities ordered

ingots delivered, cutting of sheets under way
Scanning of the Nb sheets for 30 pre-series cavities is next

SPL Visit at DESY, September 8th, 2009 DE;G\
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First cavity tests required for
1/2011

Commissioning of module test
facility 4/2011

AMTF ready for infrastructure
installation 3/2010

SPL Visit at DESY, September 8th, 2009
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European

XFEL | Cavity Tests at AMTF Starting in 2011
Transportation
frame; actual design,
tests with single
cavities on-going

4-cavity insert for AMTF
test cryostats; design
ready, construction a.s.a.p.

206500

SPL Visit at DESY, September 8th, 2009 (A% weLmnoirz
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European

XFEL ] RF Power Coupler — LAL Orsay Contribution

WP 1 - Waveguide

1.1 Waweguide flange, bolts and nuts
T:2 Kapton window

WP 3 — Cryomodule

31 Flange on vacuum vessel, gasket, balts

32 Coupler supports (left & right), bolts

23 Connection of Cu braids from S0k
thermal shield, bolts

34 Connection of Cu braids from 2
thermal shield, bolts

35 4 hales in 4K interface for assembly
rods

36 Super insulation

WP 8 — Cavity & vacuum

8.1 Cavity flange, gasket, bolts & nuts

82 Coupler vacuum pumping port, gasket,
bolts & nuts

WP 9 — Cavity string assembly
a1 Twio holes in big cold flange
92 Clamp for cold bellows

WP 28 — Control system

281 Connector for motor, end switches,
FT100

282 Arc detector

283 HVconnector

284 e pickup

285 2sensors FT1001n 80K zone

WP 34 — Utilities

31 TwoN2cooling ports

32 Environmental condtions: T, P, H,
radiations

SPL Visit at DESY, September 8th, 2009 AR F weLmnorz
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Future LAL RF Station for XFEL Coupler

European

XFEL ] Conditioning

Implantation XFEL -
i / ! Call for Tenders \—> §
5 B B —IL . ¥ ©
= [¥122 o Mo _comm _osobel 800 Coupler
I W | N 1 ;——'—'M . | Contracts award >
S ES LN BN |
N | _ .
A N e 5 Pre-series =
S - ' : — O
' A L. {12 units/tender}
N 160 (8x20)
k= e , 240 (8x30)
¥ - 4 . T ¥ N T*—”—"
| S - 384 (8x48)
RF station ready for commissioning
beginning of 2010.
9 9 End of procurement ———p
SPL Visit at DESY, September 8th, 2009 (A% weLmnoirz
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curopean | CAVItY Frequency Tuner — Assembly and Test
XFEL | Procedures

An automated test

procedure proposed by
INFN is under

preparation for AMTF tests.

]

[j MoFor g ﬁ @ ~
N 'ﬁ__ Piezo Amp ifier “\I
1 i pie: / B f\__a I:\ I[l
S i f
7 /
foture - //,.'
LVDT ;O : ’ ‘v\\
Raard gy _ t
|
Detailed assembly procedures are ——
prepared for string and module assembly training. N
SPL Visit at DESY, September 8th, 2009
Hans Weise / DESY
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European

Cold Vacuum Requires Special Attention

sc quadrupole intermediate piece
magnet with HOM absorber

Cu coated beam position manual
bellows monitor valve
High Order Mode

absorbers at the end of
the accelerator modules.

An automated slow
venting system is
under preparation for all

kind of cavity / string / Acold ‘:)alve to
module interventions. separate beam vacuum

at string connection

boxes in case of

catastrophic events.
SPL Visit at DESY, September 8th, 2009
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1 I XFEL - An Introduction
Many More Components, e.g. Cold Magnets,
3.9 GHz Acceleration, RF Systems ...

European

The 3.9 GHz accelerator

module delivered in spring
2009.

est stand @ DESY, Zeuthen!: -

RF system R&D at
DESY.

SPL Visit at DESY, September 8th, 2009 (A% weLmnoirz
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European

XFEL] The Warm “Linac”

P N
v —— —\
WPB-I
I Accelerator Sub- I
Systems
- T warm magnets
y WP-12: WP-14: bunch compressors
Warm Magnet Injector
— beam diagnostics
";Pqﬁ: WP-16:
unc }
ot Latice warm vacuum
WP-17: WP-18: injector
tandard Beam Special Beam .
Diagnostic Diagnostic I lattice
5 L .
w\ﬁ/ beam dumps
WarmNacuum Beam Durgfis
SPL Visit at DESY, September 8th, 2009 O P
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European

XFEL Injector

i’ ~| Accelerator Test Module

7 SABD-,

Vi i L

ildings of the XFEI

\
08.09.2009 - 09:

S a2 5 =

Construction work has started.

The XFEL injector is to quite some extent |
a copy of the TTF/FLASH Linac. |

SPL Visit at DESY, September 8th, 2009 (A% weLmnoirz
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European

Solid Steel Girder in Warm Linac Sections

Solid Steel Girder:

* 4600mm x 450mm x 120mm
« weight ~ 2 t

+ Part of radiation shielding

« flat to gain space for electronic
racks

* Deformation: < 0.15 mm

SPL Visit at DESY, September 8th, 2009 (A% weLmnoirz
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European

XFEL/| Infrastructure

Accelerator Module Test Facility
cryogenics

WpP-13:

Cryogeric survey and alignment

WP-32: . [

P tunnel installation

T utilities

Installation

information & process support

SPL Visit at DESY, September 8th, 2009 (A% weLmnoirz
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Tunnel Mock-up Completed and Installations

European

XFEL Ongping & to be Continued

SPL Visit at DESY, September 8th, 2009 [ : # weLmmoLrz
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European

XFEL ] Transportation in the Tunnel

Power unit.

«
Platform trailer with

scissor lifts for
accelerator modules.

Undulator trailer
(still under design).

Load train for e.g.
pulse transformers.

SPL Visit at DESY, September 8th, 2009 (385) weLmnourz
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European

XFEL

Collaborative Design — A First Workshop

The European XFEL

X-Ray Laser Project sy ressiesion taser

What is Collaborative Design?

» complex facilities are developed via the interaction of
many, sometimes thousands of participants, who are
working concurrently on different elements of the design

» collaborative design aims to provide a systematic
approach for integrating their design contributions
— aiming to converge on a single design that is acceptable to all

participants

* a complete product design includes the requirements on
the product, the specification! of the product, and the
processes? for mastering the product through its lifecycle
— Tspecification includes geometry, materials, properties, behavior
— 2processes: e.g. manufacturing, operation, maintenance support

Cryogenics
compiled from input of various sources of literature P"’% ‘A
T. Hott, L. Hagge: Report from the 15t Workshop on the XFEL Collaborative Design Effort w) ﬁ HELMHOLTZ %
22.10.2008 | GEMEINSCHAFT 4 S 1

coordination issues standards N ( 2n
project management use of centrally offered methods and tools
SPL Visit at DESY, September 8th, 2009 (39 wermworz
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European

XFEL

Collaborative Effort

Photon System
P . ‘_!:!-’ . !'__': <

Many thanks to:

WP(C)Ls
THE experts

my colleagues in the coordination team.
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