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The European XFEL
Overview

Accelerator

• Superconducting RF, up to 17.5 GeV

• 10 Hz pulsed operation

• Bursts of up to 2.7k bunches at 4.5 MHz

• Bunch length: 6 ps (at gun) to  <10 fs at undulators

| EuXFEL and FLASH | Bernd Steffen, Long Diag. WS, Lille (2022)

Beamlines

• 3 beamlines (room for extension)

• 6 instruments (more in preparation) 

• 0.26keV (4.7nm) to 20keV (0.6nm)

7+3 BAM: Bunch Arrival time Monitor

2 TDS: Transversely Deflection Structure

3 BCM: Bunch Compression Monitor

2 EOD: Electro-Optic Bunch Length Diagnostics

CRISP: Coherent Radiation 

Spectrometer
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Highlights since last Workshop

10 June 2019

SASE1 First lasing @ 20 keV

Wavelength Record!

4.5 MHz User Operation

 20 W av. X-Ray Power!

July 2019

7 Oct 2019

16.5 GeV User Operation

7 Sep 2019

SASE2 Self Seeding 

@ 8 keV

(the slide from 10th WS 2019) 

8 GeV, 11.5 GeV, 14 GeV, 16.3 GeV standard operation

11 weeks user time @16.3 GeV for 2022

18 keV photons,

700µJ for users

Delivered to users 

since April 2022

Max. 40W per beamline, 

limited by radiation safety

Bunch Number

~ 7 fs

Intra Bunch-Train Feedback
Now standard in user 

operation (>50%)



DESY. Page 4

New peer-reviewed papers
On results from collaborations started from this workshop series:

| EuXFEL and FLASH | Bernd Steffen, Long Diag. WS, Lille (2022)
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FLASH – The Free-Electron Laser at DESY
The first soft X-ray FEL operating two undulator beamlines simultaneously

| EuXFEL and FLASH | Bernd Steffen, Long Diag. WS, Lille (2022)

Accelerator

• Superconducting RF, up to 1250 MeV

• 10 Hz pulsed operation

• Bursts of up to 800 bunches a 1 MHz

• Bunch length: 6 ps (at gun) to 30 fs at undulators

Beamlines

• User facility since 2005

• Since 2014 two beamlines with parallel SASE delivery

• Demonstrated wavelength range: 90 nm to 4 nm (from XUV 

to soft X-rays)

• integrated powerful THz source

6 BAM: Bunch Arrival time Monitor

2 TDS: Transversely Deflection Structure

3 BCM: Bunch Compression Monitor CRISP: Coherent Radiation Spectrometer



DESY. Page 6

FLASH shutdown 2021/2022
Major Upgrades to the facility

| EuXFEL and FLASH | Bernd Steffen, Long Diag. WS, Lille (2022)

New installations (FLASH linac):

• Energy upgrade 1250 MeV => 1350 MeV 

• Laser heater

• Bunch compressors (2nd BC becomes moveable)

• Injector lasers (for the old ones no support and spare parts)

• FLASH2 afterburner 

Courtesy: J. Rönsch-Schulenburg

with adaptations

New installations (longitudinal diagnostics):

• BCM upgrade (to Eu-XFEL standard, incl. new vacc.)

• BAM upgrade (to Eu-XFEL standard) + 1

• New EOD (with laser and electronics outside the tunnel)

2024
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