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European XFEL at a Glance 2
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 International project realised in Hamburg area, Germany
 17.5 GeV superconducting linac, 500 kW beam power
 27000 pulses per second in 10 Hz burst mode
 Three variable gap undulators for hard and soft X-rays
 Initially 6 equipped experiments
 All accelerator and beamlines in tunnels 6 -25 m below surface
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Covers photon energies from 0.25 keV to 25 keV 3
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Project History
2000: First lasing at 109 nm at the Tesla Test Facility (TTF),  now FLASH

2001: TESLA Linear Collider TDR with XFEL appendix

2002: TESLA TDR supplement with stand-alone XFEL

2006: European XFEL TDR

2009: Foundation of the European XFEL GmbH

Start of underground construction

2010: Formation of the Accelerator Consortium:

16 accelerator institutes under the coordination of DESY

2012: End of tunnel construction

Start of underground installation

2016: Finish of accelerator installation

Start of commissioning
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In-kind Contributions

 69 in-kind contribution contracts with
22 institutions in 9 countries

 562M€ from total value 1143M€, 
49%

 30 contracts with DESY, 72.7% of
the in-kind value
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View along the linear accelerator

View Along the 1 km Long 
Superconducting Accelerator

IKC BrightnESS, 15.6.2017
Markus Hüning, DESY
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Main Linac Tunnel (XTL) 8

The same tunnel
5 1/2 years before

IKC BrightnESS, 15.6.2017
Markus Hüning, DESY
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9Construction, Installation, Commissioning

Plan as of 2012
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Room Book 10
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Planning diagram
Shows:

when and where does a task take 
place

How long it takes
How many teams can work at the 

same time
Which teams will meet or occupy 

the same place

This is a useful tool to talk about 
arrangements.

Only useful in tunnels.
Cannot replace a gantt diagram, but 

adds to it. 
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Scenes from the main Tunnel 13
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14End of XTL Infrastructure Installation
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Installation of the Cryo String: Tunnel ready 15
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Installation of the Cryo String: Ceiling Frames 16

Done before start of machine installation
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Installation of the Cryo String: Modules 17

One module per day
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Installation of the Cryo String: Modules 18

12 days
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Installation of the Cryo String: Cryo Connection 19

12 days
12 weeks
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Installation of the Cryo String: Klystron & Racks 20

12 weeks 12 weeks
12 days
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Superconducting Cavities and Modules
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Cavity Production

 Two vendors for mechanical production and 
preparation of 808 cavities (+32 others)

 All cavities tested in the AMTF 
 70% met performance goal (23.6 MV/m at 

Q0=1010) immediately
 23% met performance goal

after re-treatment  
 Cavity testing external in-kind contribution
 Test results stored in database (actually 3)
 AMTF database
 Cavity database (all cavities ever tested at 

DESY)
 EDMS
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Module Production

 Big Collaborative Effort
 Majority of work contributed by external in-kind 

partners
 24/69 IKC (16/39 non-DESY IKC)

related to module production and testing
 Work packages deeply interlaced,

close follow-up, intense use of management
tools

 Although they were in part actually assigned to
different tasks,
strong technical support group by DESY 
essential for success
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Cold Magnets, Current Leads and BPM
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Couplers-String-Module
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Module Production

 All components supplied by different 
in-kind contributors

 Planned by MSPE (MS Project Enterprise)

 Interlinked schedules
 Strong dependencies

 Fully documented and managed via 
EDMS

26
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Module Testing

 Module testing takes
2 weeks per module

 Three parallel test
stands allowed for
through-put of
1.5 module peer week
(after streamlining)

27
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External Equipment at Module 28

Cables to coupler
installed, checked
and calibrated
before AMTF test

Waveguides and cables
Tailored and calibrated
Installed after AMTF test
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Process Map

 Parallel to setting
up an MBOM
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MBOM 32



Installation of the European XFEL Accelerator

IKC BrightnESS Workshop, 13.06.2017
Markus Hüning, DESY

Sequence of Process Steps for cold linac.
33

process management by F.Eints & 
M.Bousonville
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Status 21 July 2015

Begin of status recording at cryo string 3 
in the progress matrix
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Status 06 October 2015
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Status 19 January 2016
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Status 12 April 2016

Global Helium leak test CS 6
 Plan # 4, last iteration
 Interval between the global helium 

leak tests was reduced from 12 to 6 
weeks
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Status 26 July 2016
Status changes = 167
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Status 11 October 2016 Status changes = 164
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IPAC ‘17, 15.5.2017
Winni Decking, DESY

First Bunch Compressor 
Chicane (BC0)
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Transfer Lines at the End of 
the Main Linac Tunnel (XTL)

IKC BrightnESS, 15.6.2017
Markus Hüning, DESY
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Undulator Section with 
climate enclosure in the back

Backside  view

IKC BrightnESS, 15.6.2017
Markus Hüning, DESY



Options for the Euroepan XFEL

Ringberg Workshop on Science with FELs, 07.03.2012 
Winfried Decking, DESY

General Assembly of the European 
XFEL Accelerator Consortium

04.05.2017
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