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XFEL Status 

European XFEL in Hamburg 

Experimental hall 

Undulators and 

photon beam lines 

Beam switchyard 

Superconducting 

accelerator 

Injector 

Bunch 

compression 

DESY 
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European XFEL - Injector 

 

• Normal-conducting 1.3 GHz RF photo 

injector  

• CsTe Cathode 

• 4.5 MHz, 10 Hz Laser @ 260/1030 nm 

• εn  < 1μm at 1 nC  

• Performance demonstrated at FLASH 

and PITZ Photo Injector @ DESY Zeuthen 
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European XFEL – Bunch Compression 

 

3 stage bunch compression allows for wide range of compression 

scenarios while minimizing sensitivities to RF-regulation imperfections 

and electron beam driven instabilities 

R56= 
60-120mm 

ss    = 2 mm 

Ipeak= 50 A 

sE   = 0 % 

E   = 130 MeV 

ss    = 1 mm 

Ipeak= 100 A 

sE   = 1.5 % 

E   = 130 MeV 

ss    = 0.1 mm 

Ipeak= 1 kA 

sE   = 1 % 

E   = 500 MeV 

ss    = 0.02 mm 

Ipeak= 5 kA 

sE   = 0.3 % 

E   = 2000 MeV 
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European XFEL – Linear Accelerator 

 

Pulsed superconducting accelerator 

• 100 TESLA type modules 

• 25 10 MW RF stations 

• 600 μs flat top pulse width 

• Up to 30 Hz repetition rate 

• 23.6 MV/m average accelerating 

gradient 

• 17.5 GeV final energy 
First XFEL prototype module 

(now installed in FLASH) 
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European XFEL – Collimation & Beam 

Distribution 

Collimation 

Feedback 

Distribution 

Dump 

Undulators 

• Collimation system for beam 

halo cleaning and emergency 

beam stop 

• Transvers Intra-Bunch Feedback 

• Flexible beam distribution 

system for quasi-simultaneous 

operation of two primary electron 

beam lines 

7 

Winfried Decking, XFEL Projektleitung 

DESY Betriebsseminar, Grömitz 2011 



XFEL Status 

European XFEL – Collimation & Beam 

Distribution 8 
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European XFEL – Undulators 

 

• Five long undulator(-tunnel)s ensure 

saturation at <1 Å and leave room for 

more options and improvements 

• Available straight section length 1500 m 

• Initial total undulator length 455 m 

• Out of vacuum, moveable gap (gmin = 10 

mm) permanent magnet undulators with 

40 resp. 68 mm period length 

PETRA III undulator (XFEL 

prototype) in undulator 

measurement lab 

9 

Winfried Decking, XFEL Projektleitung 

DESY Betriebsseminar, Grömitz 2011 



XFEL Status 

Beam Dumps 

 

main beam dumps 

up to 25 GeV 

Pave= 300 kW  

1/2 max beam power 

beam magnified 

slow sweep to distribute heat 

injector dumps 

130 MeV 

Pave= 12 kW  

max. beam power 

bunch compressor diagnostic dumps 

0.5 and 2.5 GeV 

small fraction of max. beam power 
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XFEL Status 

XFEL – Parameter 

 

Baseline New Parameter Set 

Electron Energy 17.5 GeV 10.5/14/17.5 GeV 

Bunch charge 1 nC 0.02 - 1 nC  

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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XFEL Status 

Photon Systems: Beam Lines & Experiments 

 

• 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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Bau 

Experimental Hall 

Beam Distribution Shafts 

Dump Shafts 

Facilities Buildings 

Office & Lab Buildings 

Beam Distribution 

Tunnels 

Beam Distribution Shaft 

Facilities Buildings 

LINAC Tunnel 

Accelerator Module Test 

Facility 

Injector Building 

Modulator Hall  
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XFEL Status 

DESY Site 
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XFEL Status 

Injector Building – An Underground High Rise 15 
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Schenefeld Site 16 
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XFEL Status 

6 km of tunnel construction 

100 % done 

52 % done 

17 

Winfried Decking, XFEL Projektleitung 

DESY Betriebsseminar, Grömitz 2011 
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Tunnel Construction 
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First Tunnel Ready – October 2010 
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XFEL Status 

August 2011 – ‘TULA’ Schneidrad wird 

ausgebaut 
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August 2011 – ‘TULA’ Schneidrad wird 

ausgebaut 21 
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DESY Beiträge 
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DESY Beiträge 23 
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DESY Beiträge 24 
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DESY Beiträge 25 
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XFEL Status 

Infrastruktur Planung 

 Technical Coordination, WP34 (MKK), WP36 (SAVE), IT, … 
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Antrag 5: 

       01.04.2011 . . . . . . . . . . . . Deadline für TGA Anforderungen 

       01.07.2011 – 01.10.2011 . Prüfung durch GMSH 

       01.11.2012 – 01.07.2013 . Installationsphase 

Antrag 6: 

       01.11.2011 . . . . . . . . . . . . .Deadline für TGA-Anforderungen 

       01.02.2012 – 01.07.2012 . .Prüfung durch GMSH 

       01.05.2013 – 01.05.2014 . .Installationsphase 



XFEL Status 

XFEL Organisation 

Accelerator Consortium 

Coordinator DESY 

16 Institutes that construct the 

European XFEL accelerator by 

contributing in kind 

Accelerator Consortium 

Coordinator 

European XFEL GmbH 

Shareholders:  Institution or 

Agencies from 11 European 

Countries 

Council 

Management Board 

Entrusted the construction and 

operation of the European XFEL 

Advisory Bodies: 

SAC, MAC, AFC, IKRC, ACB 

Other In Kind Contributors 
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XFEL Status 

XFEL Construction Project Structure 

Accelerator Consortium 

Coordinator 

• Cold Linac Coordinator 

• Machine Layout 

Coordination 

 Technical Coordination 

 Project Office 

European XFEL GmbH 

Management 

 Photon Systems Coordinator 

 

 

Accelerator 

Related Work 

Packages 

 

 

Common Work 

Packages 

 

 

 

Photon System 

Work Packages 

 

 

 

XFEL Construction Project Board 
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XFEL Status 

XFEL @ DESY 

Accelerator Consortium 

Coordinator 

• Cold Linac Coordinator 

• Machine Layout 

Coordination 

 Technical Coordination 

 Project Office 

Accelerator 

Related Work 

Packages 

 

 

Common Work 

Packages 

 

 

 

XFEL Project Management 
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Organigram for the XFEL Construction Project 
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16 Institutes Contributing to the accelerator 

 

i r f u

yalcas

i r f u

yalcas

i r f u

yalcas
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http://www.mi.infn.it/indexIT.shtml
http://www.su.se/english/
http://www.uu.se/
http://www.portal.pwr.wroc.pl/index,242.dhtml


XFEL Status 

Project Planning 

 All activities linked via a MSPE-

plan 

 Connecting through linked 

milestones 

 Update at least quarterly 

 Integration through 3D master 

model 

 Exchange of various CAD 

formats and integration into 

IDEAS master model 

 Process (reviewing, 

documentation, …) established 

in EDMS 
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Zeitplan 33 
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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 beam in LINAC

ready for SASE

2012 2013 2014 2015

Overview XFEL Accelerator Schedule 17.5 GeV



XFEL Status 

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 möglich: Weihnachten 2015 

 Inbetriebnahmeplanung läuft jetzt an 

 Inbetriebnahmephase mindestens 1 Jahr nach Cool-Down 
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