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The European XFEL in the International Context : Hard X-ray FELS

LINAC COHERENT LIGHT SOURCE

LCLS 

2011-60 p/s 

SACLA 

SPring-8 Angstrom Compact LAser

2009 -120 p/s

2

Massimo Altarelli, European XFEL GmbH, Schenefeld (Germany)                                                                  

Swiss XFEL (2016), 6 GeV

100 pulses/s

Korean XFEL,  (2016)) 60 pulses/s



326 October  2020  BSN Initiative  Prof. Christian Bressler, Leading Scientist European XFEL

General layout of the European X-ray Free Electron Laser

Injector at DESY 

campus

Linear Accelerator

1.9 km

17.5 GeV

Undulator/Photon  Tunnels

Experiment Hall

in Schenefeld
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Lasing in one Pass : Self Amplified Spontaneous Emission (SASE) 

Tightly collimated (low emittance) electron beam in a long undulator: coherent emission results from

microbunching, produced by amplification of shot-noise density fluctuations at the resonant

wavelength by the radiation, as it progresses through the bunch.

Kondratenko, Saldin (1979)

Bonifacio, Pellegrini, Narducci (1984)

Simulation
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100 ps

100 fs

Photons

Photons

time

2-100 fs

What is the difference between Synchrotron Radiation and X-ray Lasers?
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We have an exceptionally strong beam:

Drilling with XFEL beam through 50 mm of steel in 26 seconds

entrance hole: 150 µm 

exit hole: 13 µm 

Courtesy Harald Sinn 
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Screeshot Machine Status : Note the measurement is pulse energy
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Experimental Hall

Six Experimental Stations

Typically running in 12 hour mode

3 Experiments run simultaneously 
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All six Instruments are in Users Operation

SPB/SFX (Start September 2017)

FXE (Start September 2017)

SCS (Start November 2018)

SQS (Start November 2018) HED (Start April 2019)

MID (Start April 2019)

Dmitry Khakhulin

Adrian Mancuso Anders Madsen

Ulf ZastrauMicheal Meyer

Andreas Scherz



1026 October  2020  BSN Initiative  Prof. Christian Bressler, Leading Scientist European XFEL

Scientific instruments

FXE (Femtosecond X-ray Experiments)

Ultrafast dynamics of liquids  and solid matter

Combination of spec. & scat. techniques

Team: D. Khakhulin et al.

SPB/SFX (Single Part., Bioimaging, & SFX)

Coherent diffraction imaging from single part.

Serial fs nano-crystallography

Team: A. Mancuso et al. / SFX UC (H. Chapman et al.)

MID (Materials Imaging & Dynamics)

CDI from nano-structured samples

XPCS of nanoscale dynamics

Team: A. Madsen et al.

SQS (Small Quantum Systems)

Ultrafast dynamics of atoms, ions & clusters

Combination of spec. & coh. scat. techniques

Team: M. Meyer et al.

HED (High Energy Density science)

Ultrafast dynamics of highly excited matter

Combinations of scattering, diff. & spectroscopy

Team: U. Zastrau et al. / HiBEF UC (T. Cowan et al.)

SCS (Spectroscopy & Coherent Scattering)

Ultrafast dynamics of complex solids

Combination of hr-inelastic spec. & coh.scattering

Team: A. Scherz et al. / hRIXS UC (A. Föhlisch et al.)
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Experiments are typically done in a radical different manner

Nutzerexperiment 2019 zur Strukturbestimmung eines Membranproteins der 

Photosynthese (P. Fromme et al., copyright: Shireen Dooling for the Biodesign Institute at ASU)
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FXE: Recent User Experiment (Matthias Bauer, Uni. Paderborn)

Co K-alpha

Fe K-alpha

JUNGFRAU 1M
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Publications are coming out

11 already published

From FXE Users

Also FXE Users

From SQS Users

First Lasing Paper
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How to take part in the activities? (Apart from the current BSN initiative)

Come to our Users Meeting in January (27-31 Jan)

Many parallel sessions at the users meeting

Engage with European XFEL

Many specialized parallel workshops at the users meeting

Sabbatical

Joint PhD positions?

Before writing a proposal

Contact one of the instrument scientists (or contact me!)

Discuss your idea with an instrument scientist

Investigate the possibility to join a (larger) community proposal initiative

Test sample preparation in our Bio laboratories (XBI)

Write an appealing and exciting proposal

Proposal Review Panel consists of external Experts

Competitive: Rejection rates are rather high
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HAPPY USERS in 2019
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