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Introduction

Proposal Oct. 2002 –X-ray FEL 
user facility with 20 GeV
superconducting linear accelerator 
in                     technology

Approval by German government 
Feb. 2003 as European Project

Commitment for 50% of funding + 
10% by Hamburg & Schleswig-
Holstein, 40% European & 
international partners (23% Russia) 
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Time schedule

Civil Construction started 2009

Christmas 2009: 
XFEL Company founded (GmbH)
In-kind Contributions
Negotiations and Contracts

March 2006: Review of Accelerator 
& Infrastructure parts 

First beam 2014

Start of user operation 2015
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Politics – how to built an accelerator

German Minister of Science and the 
Town Mayor of Hamburg
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The European XFEL Project

Politics – how to built an accelerator

The Prime Minister of Schleswig-Holstein 
wants to join ….
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The European XFEL Project

Politics – how to built an accelerator

This way?
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The European XFEL Project

Politics – how to built an accelerator

No, more precise, please
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Politics – how to built an accelerator

Ufff, we got it, it was so easy.
And this physicists want 1 Billion Euros for this?
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Convention concerning the Construction of a 
European X-ray Free-Electron Laser Facility

30th November 2009, 10:15 am in the banquet room of Hamburg’s town hall
Representatives from Denmark, Germany, Greece, Hungary, Italy, Poland, Russia,
Slovak Republik, Swedenand Switzerland (Spain and France), China;      UK plans

30th November 2009, 

10:15 am 

banquet room

Hamburg’s town hall
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Contributions of countries (other than Germany)
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Russian Contribution to XFEL
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The European XFEL Project

Politics – spending money
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Still Money and Politics

Project preparation 38.8 M€
Project construction, capital investment 736.3 M€
Project construction, personnel 250.1 M€
Total construction cost 986.4 M€
Beam commissioning 56.4 M€
Total project construction cost 1,081.6 M€

The European XFEL will be constructed
and operated by the European XFEL GmbH,
a non-profit Company of Limited Liability under German law. 
This company was founded on 28 September 2009 
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The European XFEL Project

Hierarchy of XFEL GmbH
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Accelerator Layout

5 experimental stations to be extended to 10 
potential extension with a second experimental hall

17.5 GeV superconducting LINAC
RF photoinjector, two bunch compression 
stages
3 SASE undulators plus 1 spontaneous 
source, extension possible
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Birds View

Actual position of tunnel boring machines. 
The positions are updated every morning. 

Hamburg
Centre 7 km

PETRA III

HERA

FLASH
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WEBCAMS: http://www.xfel.eu/project/webcams

Bahrenfeld
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The European XFEL Project

Bahrenfeld – Injector Complex
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WEBCAMS: http://www.xfel.eu/project/webcams

The very beginning – Bahrenfeld
with gun
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The Gun – PITZ in DESY - Zeuthen

Photo Injector Test facility 
in Zeuthen

Delivers the Guns for FLASH 
and in future for XFEL
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WEBCAMS: http://www.xfel.eu/project/webcams

Osdorfer Born

Distribution Shaft
Power, Water,
Cooling Supplies
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The European XFEL Project

Osdorfer Born
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The European XFEL Project

WEBCAMS: http://www.xfel.eu/project/webcams

west - east
Schenefeld



24

QFTHEP Conference, Moscow, 9. – 15. September 2010
Martin Sachwitz, DESY

The European XFEL Project

Schenefeld site  - before
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The European XFEL Project

Schenefeld site in future
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The European XFEL Project

WEBCAMS: http://www.xfel.eu/project/webcams

Schenefeld
Experimental

Hall
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The European XFEL Project

Experimental Hall in Schenefeld
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The European XFEL Project

Tunnels with Experimental Hall

Experimental Hall

Photon lines

Laboratory and
office building
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The European XFEL Project

The Tunnel

Tunnel Length ~ 3.3 km

Tunnel boring machine  
(called TULA = 

TUnnel for LAser)
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The European XFEL Project

The Tunnel

Down into 
the pit
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The European XFEL Project

First Day of Operation

Celebration of 
First Tunnel Boring
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The European XFEL Project

Big Fete

Congratulations

Tunnel Boring Progress 
today:
8.4% (see www.xfel.eu)
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The European XFEL Project

The Accelerator

Key Component: Superconducting TESLA Cavities
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The European XFEL Project

Series production in Industry
“Problem cases” cured at DESY
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The European XFEL Project

News from 7th September 2010

European XFEL accelerator
components go into production 

50 MEuro
a German and
an Italian firm
produce each
300 cavities
between 2012
and 2014
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The European XFEL Project

Superconductiong Cavities
Technology

developed at DESY
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The European XFEL Project

PXFEL1 – First Prototyp for XFEL

Cryogenic Module 
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The European XFEL Project

Cavities in Cryogenic Module
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The European XFEL Project

Tesla Technology – Prototyp PXFEL1
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The European XFEL Project

Accelerator Module Test Facility

101 accelerator modules to be built 
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The European XFEL Project

How to Create Light?
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The European XFEL Project

Flexible Undulators
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The European XFEL Project

Undulators at the End of the Linac

17.5 GeV create 0.1 nm Laser
Variation (0.1 – 1.6 nm) possible
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The European XFEL Project

XFEL Time Structure: High Duty Cycle

Repetition rate

Macro pulse

Bunch

Slice

Up to 27000 Bunches/s
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The European XFEL Project

And, what now?

We have the most brilliant,
shortest Laser Light 

Hat can we do with this?
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Exploring the nanoworld in 3D

The next generation of magnetic
storage devices, for instance, will
comprise structures that are smaller
than 100 nanometres. At this level,
materials exhibit astonishing new
properties: copper becomes
transparent, aluminium inflammable,
gold liquid, silicon conductive. 
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Deciphering the structure of biomolecules

Ribosomes are large molecular
complexes that act as "protein
factories" and occur in every cell.
The X-ray laser opens up 
completely new opportunities to
interpret such biological
structures with atomic resolution 

Remember: – Ada Yonath
Nobel prize Chemistry 2009
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The European XFEL Project

Unravelling magnetization

Understanding better how magnetization is created and 
how it can be reversed is especially interesting for the 
miniaturization of electronic devices 

When materials reverse 
their magnetization,
this is due to a complex
interplay of the electrons
in the materials. 
Using the X-ray flashes 
these incredibly fast 
processes can be studied 
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The European XFEL Project

Observing small objects in strong fields

Clusters are tiny 
collections of atoms or 
molecules. The picture 
shows the model 
calculation of a copper 
particle with the size of 
17000 atoms - a cluster 
which plays a role in 
catalytic processes 
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Investigating extreme states of matter
The X-ray flashes are so intense that
they can be used to create pressures
and temperatures 
similar to those in the 
interior of planets. 
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The European XFEL Project

The scientific dream – slow motion

Make movies
from chemical 
and biological
processes
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The European XFEL Project

The End
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