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European XFEL

Superconducting linac
10 Hz burst mode with 0.6% duty cycle
17.5 GeV max. energy
Flexible beam parameters and beam distribution

Three SASE undulators
Serving 7 experimental stations
Cover 300 eV to 30 keV photon energies

Hard X-ray self-seeding in SASE2
Two colour operation with variable delay in SASE3
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EuXFEL Accelerator fl/'
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electron gun

superconducting linear
accelerator Undulator beamlines

Linac sections L1, L2 and L3 B//B—-
ax8 H ax8 N 4x8 w 4x8 N 4x8 p-{ 4x8 H 4x8

B(

Electron gun Bunch compressors
Main electron beam dumps

The photon beamlines and photon diagnostics as well as the instruments

Electron accelerator is operated from the
are operated from the EuXFEL campus in Schenefeld.

DESY campus in Hamburg Bahrenfeld.
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Over 4500 hours of scheduled X-ray delivery in 2023

Operation schedule 2023 Development since start of the facility
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SASE performance - SASE1

Peak performance with >5 mJ @ 6 keV photon energy

SASE1

is mainly operated at 9.3 keV

SASE1, Total chagge:8.2594 C

N

Cumulutated charge [C]
=]
)]

-
(&)

e
T

Total o;;eraling (i'me [hour's]
7496 3583 4754 1611

0
0

2 10 50 100 200 300
# of bunches per RF burst

I B % European XFEL

400

500

FLS2023

6000

5000

N
o
o
o

3000

FEL intensity [uJ]

2000

'a' 1000
[ -
-
o)
5. 0
)
£
Hl
— 15000
Re)
—-—
S 10000
o)
o
o .
o 5000
o)
-
S
= 0
=
-
@)

1
- filtered data
[Imean [1 keV bin]
— calculated

Peak performance

Average

Calculation

0 15 20 25 30
photon energy [keV]
0 15 20 25 30

photon energy [keV]



Matthias Scholz, European XFEL Status Overview FLS2023

SASE performance - SASE2

SASE2
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SASE performance - SASE3
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Long pulse trains

(%) FEL SRR | Many bunch capabilities of

2022-08-30 16:02:57 Op mode: () SA13 () SA2 ()TLD  SAIL: @DEPS.SAL SA2: @) EPS.SA2/MPS Beam perm.: ;Igg;::; European XFEL are more and

3141.7 pJ 11.4W  1135.8 mJ/train 352 bunches 6.00 keV 0.21 nm noMok? more apparent during user

SA3: 3.8pJ flux ok? ADC signal ok?

Photon Pulse Energy History [uJ] Photon Pulse Energy Intra-Train ru nS
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H . WE4PO05 Ji i, HXRSS with WE4P06 Ji [
Reference to related FLS contributions el ! lawei

Orbital Angular Momentum Bayesian optimization
of XFELs
MO1L3 Talk by Ye _
Hard X b g WE4P01 Christoph, SC
ard X-rays beyon : :
25 keV/ afterburner simulations
TH1D1 Talk by
WES3AS5 Talk by Sandeep
Cathode development WE3D1 Talk by Holger Johann, SU
P Femtosecond Synchronization TU2A3 Talk by Shan

HXRSS in SASE2

4x8 H ax8 N 4x8 Egﬁ 4x8 N ax8 F-4{ 4x8 H 4x8

MO4C3 Talk by lllya (INFN)

T~

WE4P07 Philipp,

WE4P02 Matthias, High Generation of GeV photons long. phase space
WE4P04 Bolko duty cycle operation WE4P08 Philipp, long. diagnostic
RF modulation phase space manipulation WE3AT1 Talk by
; Romain, High pulse
TH3D2 Andrew TH2A1 Talk by Weilun

Dechirper System rate experiments

Radiation studies

TH2A2 Talk by Jiawei

Only the first authors are listed. Titles are Attosecond pulses
I BN N European XFEL shortened. Please have a look at the contributions! P DESY
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Developments
He valve maintenance ( -> long shutdown
in 2025 including warm up of the linac)
Super conducting undulators
Gun 5 (will be
installed in 2025) BC2 TDS THz generation
SLED
4x8 J 4x8 H ax8 % 4x8 H 4x8 F-{ 4x8 H 4x8
QED studies (LUXE) ~—
NEPAL laser XFELO
(already tested) Demo
CWgun Short pulses (ASPECT) Seeding SASE1
development Magnetic bearings for Apple X undulator
cold compressors re-installation

Developments with various time scales
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Thank you for your attention

DESY.
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