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

 

XFEL
 

= X-ray
 

free-electron
 

laser



 

3.4 km long
 

research
 

facility
 

in the
 

Metropolitan
 

Region of Hamburg, 
Germany



 

European XFEL GmbH (non-profit
 

organization
 

with
 

shareholders)



 

Construction started
 

in 2009, start of commissioning
 

is
 

planned
 

for
 

2014



 

Construction costs
 

(incl. commissioning): 1082 million
 

Euro
 11 international partners

 
incl. Germany 54 % and Russia

 
23 % 



 

Later
 

research
 

campus
 

in Schenefeld (Schleswig-Holstein)



 

Close cooperation
 

with
 

DESY

The
 

European X-ray
 

free-electron
 

laser
 European XFEL
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DESY and the European XFEL

DESY…


 

…developed initial plans for the 
European XFEL



 

…initiated the plan approval procedure


 

…is the awarding authority for civil and 
underground engineering work



 

…is constructing the superconducting 
accelerator (accelerator consortium)



 

…is the main shareholder (>50%)


 

…operates FLASH (Free-electron 
LASer

 
in Hamburg) since 2005

Vorführender
Präsentationsnotizen
Connection between DESY and European XFEL

Further light sources: DORIS and PETRA III
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The European XFEL GmbH



 

Foundation of a non-profit limited liability 
company under German law

 

(30 November 
2009)



 

Organs:


 

Council (shareholders’

 

assembly)


 

Management Board


 

Scientific Advisory Committee (SAC)


 

Machine Advisory Committee (MAC)


 

In-kind Review Committee (IKRC)


 

8 shareholders

 

at present :


 

DASTI (Denmark)


 

DESY (Germany)


 

NKTH (Hungary)


 

IPJ (Poland)


 

RUSNANO (Russia)


 

Slovak Republic/Ministry of Education 
(Slovakia)



 

Swedish Research Council (Sweden)


 

Swiss Confederation/ Staatssekretariat

 

für

 
Bildung

 

und Forschung

 

(Switzerland)

Launch

 

ceremony

 

June

 

2007

Signing

 

convention

 

Nov. 2009

Vorführender
Präsentationsnotizen
Photo 1: On 05 June 2007 German Federal Minister for Education and Research Dr. Annette Schavan officially launched the European X-ray laser facility XFEL

Photo 2: Representatives of 10 partner countries signed the international European XFEL convention in the Hamburg town hall on 30 November 2009
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Basic research using X-ray flashes



 

Map the atomic details

 of viruses


 

Decipher the molecular 
composition of cells



 

Take three-dimensional 
images of the nanoworld



 

Film chemical reactions


 

Study processes such as 
those occurring deep 
inside planets

 Tiny structures, ultrafast

 processes, extreme states
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Properties
 

of X-ray
 

flashes

Flashes per second:
27 000

Wavelengths:
0.1 to 6 nm

Duration:
< 100 femtoseconds

Peak brilliance:
5x1033

 

photons/s 
/mm2/mrad2/0.1% 
bandwidth

Coherence:
yes
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Beamline
 

layout & experiment stations

Vorführender
Präsentationsnotizen
3 beamlines fully equipped with two experiments each

Undulators force electron bunches to emit X-ray flashes (SASE)
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The
 

facility
 

in overview
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The
 

facility
 

in overview

Schenefeld

 

(15 hectares)
 Research with X-ray flashes

DESY-Bahrenfeld

 

(2 hectares)
 the beginning

Main tunnel (electron accelerator)

Osdorfer Born (1.5 hectares)
 beginning of the tunnel fanPhoton tunnels

(generation of X-ray flashes)

Vorführender
Präsentationsnotizen
DESY-Bahrenfeld: injector, start of the electrons

Electron accelerator (TBM under residental area!)

Osdorfer Born: tunnel distribution building (close to residental area), beginning of the tunnel fan and photon tunnels

Photos tunnels: generation of X-ray flashes

Schenefeld: research campus, experimental hall
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Height
 

above
 

the
 

tunnels

13m 6m 11m 15m 24m 27m 38m

Vorführender
Präsentationsnotizen
Longitudinal section
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DESY-Bahrenfeld
 

–
 

Diaphragm walls

13 March

 

2009

Vorführender
Präsentationsnotizen
Start of the construction on site DESY-Bahrenfeld in December 2008

Diaphragm walls with bentonite to prevent soil walls to collapse

Concrete diaphragm walls with reinforcemets

Excavation of soil, underground water prevent concrete walls to collapse

Underwater concrete bottom

Pumping out water
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DESY-Bahrenfeld
 

–
 

Injector complex building pit

17 May 2010

Vorführender
Präsentationsnotizen
Diaphragm walls injector complex with concrete bottom

Empty building pit

Underground building
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Construction site
 

DESY-Bahrenfeld

11 September 2009

Vorführender
Präsentationsnotizen
Aerial view with construction site DESY-Bahrenfeld in the forground

DESY site with PETRA III and FLASH

AER19 (European XFEL headquarters, offices) in the background
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Site DESY-Bahrenfeld –
 

2014

Vorführender
Präsentationsnotizen
Same picture in 2014 with the European XFEL site DESY-Bahrenfeld in the foreground
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 Injector complex
Length: 95 m
Depth: 38 and 32 m

Injector
 

complex
 

DESY-Bahrenfeld –
 

2014

Modulator hall

Area: 46 x 41 m
Height: 10 m

Main entrance

 

bulding

Area: 27 x 24 m
Height: 13 m
Depth: 38 m

Injector

 

entrance

 
building

Area: 28 x 16 m
Height: 11m
Depth: 32 m

Architectural

 

example

Vorführender
Präsentationsnotizen
Montage of the injector complex

2 injectors

7 underground floors

Beginning of the accelerator tunnel (linac), superconducting accelerator technology, energy 17.5 billion electron volts
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Construction sites
 

Osdorfer
 

Born & Schenefeld

17 June

 

2009

Vorführender
Präsentationsnotizen
Aerial view from Osdorfer Born to Schenefeld
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Construction site
 

Osdorfer
 

Born

09 September 2009

Vorführender
Präsentationsnotizen
Aerial view construction site Osdorfer Born

Very close to neighbours (25-30 m from site fence)

Construction of diaphragm walls with enclosed separation plant
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Site Osdorfer
 

Born –
 

2014

Vorführender
Präsentationsnotizen
Tunnel distribution building Osdorfer Born in 2014
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Tunnel distribution
 

Osdorfer
 

Born –
 

2014

Tunnel distribution

 
building

Area: 49 x 21 m
Height: 9 and 12 m
Depth: 19 and 27 m

Architectural

 

example

Vorführender
Präsentationsnotizen
Montage of the building

Linac arrives on the right

Two photon tunnels with undulators in direction to Schenefeld on the left
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Construction site
 

Schenefeld

09 September 2009

Vorführender
Präsentationsnotizen
Aerial view of the construction site Schenefeld

Experimental hall in the foreground
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Research campus
 

Schenefeld –
 

2014

Holzkoppel 4

Computer simulation

Vorführender
Präsentationsnotizen
Visualisation of the research campus in Schenefeld in 2014

Main bulding and supply halls in the foreground
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Main building
 

Schenefeld –
 

2014



 

Offices, 
laboratories, 
library, seminar

 rooms
 

etc.



 

From
 

2014/2015: 
scientific

 
operation

 with
 

300-350 
persons



 

Above
 

the
 underground

 experimental hall

Architectural

 

example
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Experimental hall and main
 

buliding

Architectural

 

example

Main building

Height: 12 m
U-shape, 3 floors

Experimental hall

 
with

 

connection

 

to 5 
tunnels

 

for

 

X-ray

 

flashes

Area: 90 x 50 m

 
Depth: 14 m 

Vorführender
Präsentationsnotizen
Montage of underground experimental hall and main building on top

One open tunnel with beamlines for X-ray flashes



The European XFEL Project: An Introduction

24

Dr. Frank Poppe, European XFEL GmbH 
14 September 2010, IWAA 2010

Construction site webcams 24 August 2010

DESY-Bahrenfeld Schenefeld East

Osdorfer

 

Born Schenefeld West
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Tunnel construction



 

Schenefeld ➾
 

Osdorfer
 

Born


 

Osdorfer
 

Born ➾
 

DESY-Bahrenfeld (Linac, arrival
 

TBM in June
 

2011)


 

„Fan“
 

with
 

5 tunnels
 

under
 

Schenefeld area



 

5777 m of tunnels
 

in total, depths: 6 m –
 

38 m



 

2 tunnel
 

boring
 

machines:


 
TBM 1 (6,17 m outer

 
Ø

 
-

 
5,30 m tunnel

 
inner Ø)


 

TBM 2 (5,48 m outer
 

Ø
 

-
 

4,60 m tunnel
 

inner Ø) 
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Tunnel construction
 

progress

Vorführender
Präsentationsnotizen
2 TBMs

TBM 1 started in July 2010: 2 tunnel sections between Schenefeld and Osdorfer Born and main tunnel to DESY-Bahrenfeld

TBM 2 starts in beginning of 2011: photon tunnels in Schenefeld, arrival at DESY in Summer 2012
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TBM S-544 –
 

Technical
 

approval
 

in factory

29. März 2010
February

 

2010

Vorführender
Präsentationsnotizen
Technical approval of first TBM at factory of Herrenknecht in Schwanau

Cutting wheel

Breaking up bigger stones
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TBM S-544 –
 

Arrival at Hamburg port

29 March

 

2010

Vorführender
Präsentationsnotizen
Transport to Hamburg with a ship
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19 May 2010

TBM S-544 –
 

Transport to Schenefeld

Vorführender
Präsentationsnotizen
Transport through the city in the night
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TBM S-544 –
 

Installation in start shaft

26 May 2010
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„TULA“
 

–
 

Christening
 

ceremony

30 June

 

2010

Vorführender
Präsentationsnotizen
Christening ceremony of the first TBM at the start shaft in Schenefeld

Godmothers of the tunnel and the machine
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„TULA”
 

in action after 100 m

View to the end of the tunnel boring machine on 27 July

 

2010

Vorführender
Präsentationsnotizen
Tunnel train for supplying the tunnel wall segments
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1st through-cut
 

of „TULA”

03 September

 

2010

Vorführender
Präsentationsnotizen
First milestone of TULA

Arrival in Osdorfer Born

Two godmothers and the tunnel construction workers (Hamburg’s State Minister for science Dr. Herlind Gundelach)
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

 

Overview


 

Research


 

Organization


 

Construction Project


 

News


 

Events


 

Job offers


 

Media database


 

Construction sites
 

webcams


 

German/English

www.xfel.eu
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
 

Have
 

a good construction
 

site
 visitation

 
in Schenefeld!
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