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XFEL Status
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XFEL | European XFEL in Hamburg
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European

XFEL ]| European XFEL - Injector
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* Normal-conducting 1.3 GHz RF photo
injector
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« 4.5MHz, 10 Hz Laser @ 260/1030 nm
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« Performance demonstrated at FLASH LB P
and PITZ Photo Injector @ DESY Zeuthen
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European

XFEL | European XFEL — Bunch Compression
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3 stage bunch compression allows for W|de range of compressmn

scenarios while minimizing sensitivities to RF-regulation imperfections
and electron beam driven instabilities

4 accelerator modules 12 accelerator modules
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Ipeak= 50 A Ipeak= 100 A Ipeak- 1 kA Ipeak= 5 kA
GE =0% GE =1.5% GE —1% GE =0-3%
E =130 MeV E =130 MeV E =500 MeV E =2000MeV
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European

XFEL | European XFEL — Linear Accelerator
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Pulsed superconducting accelerator
« 100 TESLA type modules

« 2510 MW REF stations

« 600 ps flat top pulse width

« Up to 30 Hz repetition rate

« 23.6 MV/m average accelerating

gradient
_ First XFEL prototype module
« 17.5 GeV final energy (now installed in FLASH)
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European XFEL - Collimation & Beam

European

XFEL | Distribution
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 Transvers Intra-Bunch Feedback

Flexible beam distribution
system for quasi-simultaneous
operation of two primary electron
beam lines
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curopean | EUTOPEAN XFEL — Collimation & Beam
XFEL | Distribution

) 4.5 MHz Dump Kicker
Gun Linac (pulse pattern)
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Winfried Decking, XFEL Projektleitung ,’;?Sg‘g # weLmnorz

DESY Betriebsseminar, Gréomitz 2011 oY/ | ASSOCIATION



— [ XFEL Status

European

XFEL | European XFEL — Undulators

* Five long undulator(-tunnel)s ensure B, .
saturation at <1 A and leave room for
more options and improvements

« Available straight section length 1500 m

 Initial total undulator length 455 m

f*h B
Out of vacuumt, moveatble galp :gmin = 1”:)h DL | JA Tunduiator
mm) permanent magnet undulators wi prototype) in undulator
40 resp. 68 mm period length measurement lab
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European

XFEL | Beam Dumps
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European

XFEL

XFEL - Parameter
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1500
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500
Baseline New Parameter Set
Electron Energy 17.5 GeV 10.5/14/17.5 GeV
Bunch charge 1nC 0.02-1nC
Peak current 5 kA 5 kA
Slice emittance < 1.4 mm mrad 0.4 -1.0 mm mrad
Slice energy spread 1.5 MeV 4 -2 MeV
Shortest SASE wavelength 0.1 nm 0.05 nm
Pulse repetition rate 10 Hz 10 Hz
Bunches per pulse 3000 2700
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European

XFEL | Photon Systems: Beam Lines & Experiments
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experiment
stations

for electrons [17.5 GeV) 0.1 nm — 0.4 nm 0.4 nm — 1.6 nm

« 6 experiments fed from 3 SASE undulators in the start-up version

« Up po 15 experiments from 5 (SASE) undulators foreseen
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European

Experimental Hall -

Beam Distribution Shafts
Dump Shafts T
FaC|I|t1es Buildings
Offlce & Lab Bmldlngs
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European

XFEL ] Injector Building — An Underground High Rise
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European

XFEL | Schenefeld Site
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European

XFEL

6 km of tunnel construction
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52 % done
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XFEL Status

European August 2011 — ‘TULA’ Schneidrad wird
XFEL | ausgebaut
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XFEL Status

August 2011 — ‘TULA’ Schneidrad wird
ausgebaut

European
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European

XFEL | DESY Beitrage
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RF system

klystrons, modulators, pulse transformers waveguide
assembly & testing, overall coordination

LLRF complete system
Accelerator Cryomodules
Cold masses for Cryomodules (33 pieces)
Superconducting cavities
90% of cavities; 100% Nb/NbTi
Power couplers
coupler interlock
HOM couplers
overall coordination
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XFEL | DESY Beitrage
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Frequency Tuner
Cold vacuum (approx. 75%)
Cavity string assembly (approx. 20%)
AMTF cryogenics (approx. 60%)
Cold Magnets

magnet testing & current leads
Warm Magnets

overall coordination
Cryogenics for Linac (approx. 2/3)
Injector

overall coordination and approx. 80% of hardware
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European

XFEL | DESY Beitrage
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Bunch Compressor Lattice

Beam Optics Design & Beam Distribution Kickers
BPM system (approx. 50%)
Special Beam Diagnostics (approx. 75%)
Warm vacuum (approx. 80%)
Beam dumps (approx. 25%)
FEL Concepts R—
Control System
Operability
Survey / Alignment
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European

XFEL | DESY Beitrage
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Installation
Utilities

Personnel interlock
EMC

AMTF Hall
3.9 GHz system (approx. 2/3)
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European

XFEL | Infrastruktur Planung
Technical Coordination, WP34 (MKK), WP36 (SAVE), IT, ...

TGA Antrage fur GMSH XFEL

XTD8 Oberirdisch
TGA Antrag Nr. 2 Erweiterungen 10kV + Starkstrom * 3 Tunnel

XS4/ XHE4 XsSDu1 XTD7

TGA Antrag Nr. 3 Modulatorhalle

XTDé \\XTD5
_ XSE/XHEE + XTL Tunne! [“ss 7 xhEa

; ; XTD3
TGA Antrag Nr. 5 diverse = Z=%-
' XTD1 —

diverse ~ —

- i /_’,— = 1 \-05' A
XSIN / XHEIN XTL Tunnel — XTD10
2 XSE / XHEE JE— T 7. | D2 i XTDé | X.S.DUZ
; g i : ; XHEXP1 u
XS1/XHE1 | | XS3/XHE3 | XTD4 AR b0
Antrag 5:
Lo 3 01.04.2011............ Deadline fur TGA Anforderungen
01.07.2011 - 01.10.2011 . Prtfung durch GMSH
Geb. 16 ;
e Hf*St_ C" 01.11.2012 - 01.07.2013 . Installationsphase
Antrag 6:
AMTF Halle 01112011 ............. Deadline fur TGA-Anforderungen
01.02.2012 - 01.07.2012 . .Prifung durch GMSH

01.05.2013 - 01.05.2014 . .Installationsphase
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European

XFEL | XFEL Organisation
me 0= 0 e e il O R D

European XFEL GmbH Advisory Bodies:
Shareholders: Institution or SAC, MAC, AFC, IKRC, ACB
Agencies from 11 European

Countries

Council
Management Board

Entrusted the construction and
operation of the European XFEL
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European

XFEL | XFEL Construction Project Structure

European XFEL GmbH
Management

Photon Systems Coordinator

rdination

Common Work Photon System
Packages Work Packages
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European

XFEL | XFEL @ DESY
XFEL Project Management

Common Work
Packages
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XFEL Status
European
XFEL | Organigram for the XFEL Construction Project
Project Board (PB)
Accelerator Consortium Coordinator - ACC Photon Systems Coordinator — PSC
Administrative Director of the XFEL GmbH - ADG Project Office Leader — POL
Civil Construction Coordinator — CCC Technical Coordinator - TC
Cold Linac Coordinator - CLC WP Representatives - WPRs
Machine Layout Coordinators — MLC XFEL Project Leader — XPL

. Technical Project Change afety & Health _— egal & Admin.
Staff Functions
WP-Group 1 WP-Group 2 WP-Group 3 WP-Group 3 WP-Group 4 WP-Group 5 WP-Group 6
WP-12* WP-71 WP-81 L WP-28* WP-10* WP-31
Warm Magnets Undulators Scient.Instr. FXE Acc. Controls AMTF Site & Civil Constr.

WP-02*

WP-01*
RF System
'I Low Level RF

| WP-14* WP72 WP-82 WP-35 WP-13* WP-41/42/43
Injector im. of Photon Fields Scient.Instr. HED Radiation Safety Cryogenics Site Lot 1-3
WP-03* WP-157 WP-73 WP-83 7 Wp-44
| - ; WP-36 Wp-32 ; P~
Acc. Modules M Bunch Compression K-Ray Opt.& Beam Tr. Scient Instr. MID General Safoty Survey & Alignment Site Engineering

WP-04* = WP-84 WP-45
S.C. Cavities a U | Wie) Scient.Instr. SPB WP-38 Wp-33* AMTE Hall
Lattice X-Ray Diagnostics e Tunnel Instaltation
WP-05* WP-85
Power Couplers | WP-17* WP-75 —  ScientInstr. SQS WP-39* WP-34* L WP-47
Stand. Diagnostics \Detector Developmen. - - m EMC Utilities Lots4-7, 9

WP-06* WP-86
-| WP-18* WP-76 —{ ! WP-40* WP-48
HOM Coupl L Scient.Instr. SCS
S Special Diagnostics DAQ & Control e “ 1PS | Lot8
WP-07* .
WP-19* ﬂ‘ WP-78
Frequency Tuners Optical Lasers |

Warm Vacuum

WP-08*
-| Bl Ve WP-20" WP-79 WP-monitoring by PB-member:
Beam Dumps Sample Environment
Cavi stf et WP-217 D cLe |:| PSC
e FEL Concepts
WP-11* D cce D TC
Cold Magnets
WP-46* D MLC
3.9 GHz System

* Work Packages, which are covered by the Accelerator Construction Consortium

D00000001522451 Rev: E Ver: 2 Status: Released Dat.: 10.08.2010

EDMS Nr.:
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[ | XFEL Status
European
XFEL Project Planning

All activities linked via a MSPE- N
plan C E—

= Connecting through linked
milestones

m U pd ate at |east q uarte rly Placeholder acts as reference

for detailed design
Integration through 3D master "
model

= Exchange of various CAD
formats and integration into
IDEAS master model

Process (reviewing,
documentation, ...) established
in EDMS

Viewer
llllll ed
AcCCess
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European

XFEL | Zeitplan

Overview XFEL Accelerator Schedule 17.5 GeV

2012 2013 2014 2015

Civil Construction €
XTL
Halls XHEE, XHE1

LINAC Fabrication €
Cavity Production

String Assembly

Module Assembly
XTL Installation & Commissioning €
Infrastructure

>
>
>
Machine
final installation & cool down
¢

first bem in Injector

first beamin LINAC ¢
ready for SASE ¢
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European . .
XFEL | Meilensteine

Detaillierte Installationsplanung
Start Injektorbetrieb: Mitte 2014

Cool-Down Linac & Start Beschleunigerinbetriebnahme:
Mitte 2015

Erster Strahl durch den Linac: Herbst 2015

Erstes Lasen in SASE 1 moglich: Weihnachten 2015
Inbetriebnahmeplanung lauft jetzt an

* |Inbetriebnahmephase mindestens 1 Jahr nach Cool-Down

34
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