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Welcome to the 2022 Users‘ Meeting
More than 2000 registered patrticipants (incl DESY UM) and 262 posters

Management Board and Council Chair
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Outline

Flash back on the year 2021
New developments and capabilities
Outlook to the user runs in 2022

A view into the development of our new strategy — research for a better future
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Status of the User Programme for 2021

# The User programme for 2021 went much better than anticipated given the COVID-19 restrictions in Europe
B 220 users were on site and the fall 2021 in particular went very well

" Postponed start of regular user operations
B COVID 19 related experiments (see talk by Orville later today)

" The user experiments scheduled for 2021-1 (Run 6) were rescheduled and also spread into 2021-2.
B All proposals originally scheduled for beamtime got beamtime in 2021-2022.

# Arange of high level experiments have been performed last year

B see user talks (including satellite meetings) and posters later today and tomorrow
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« Feedback:
Great support of our beam time in all aspects. Cannot be done in a better way. This was great experience!
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Accelerator operation

Accelerator runs very well

SASE3 FEL pulse delivery (pulse energy)

6,12%—\ 2021-11 (JUl - NOV)

12.30%

| P20 SA1 5-9.3 keV 2md +/- 20%
>9.3-14 keV 1 mJ +/- 20%

16.55% —— #£2.23% 26.83%

Outstanding issues

"% Photon beam (horizontal) stability

= Complex coupling between soft and hard X-rays in terms of scheduling and
determining the electron energy

1 | European XFEL
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DATA: Significant amount of RAW data accumulated in 2022

Maturing Systems 7 PB in 7 days 17" Nov. to 23 Nov.

42.5 PB of raw data collected
(26/NOV/2021) 2% — 42.42PB - all

o : User run
B Within the plan 3 2021

28 User run
2020
G—

(TS STNTNISTSINTSING
MWOHNWRAUOIN

User run
16 2019
14 < >

DOC has been a success andNinue in 2022
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Time-resolved serial femtosecond crystallog
at the European XFEL

Suraj Pandey**, Richard Bean?*, Tokushi Sato?™, Ishwor Pouc  THE JOI
XFEL-induced synthesis of e-iron nitride
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Revealing Hot and Long-Lived Metastable Spin-States in t
Photoinduced Switching of Solvated Metallogrid Complex
with Femtosecond Optical and X-ray Spectroscopies

Maria Naumova, Aleksandr Kalinko, Joanne W. L. Wong, Mohamed Abdellah, Huifang Ger
Edoardo Domenichini, Jie Meng, Sol Alvarez Gutierez, Pierre-Adrien Mante, Weihua Lin,
Peter Zalden, Andreas Galler, Frederico Alves Lima, Katharina Kubicek, Mykola Biednov,
—————=tefano Checchia, Victoria Kabanova, Michael Wulff, Jennifer Zimara,
Serhiy Demeshko, Vadim Yuryevich Murzin, David J Gosztola, Martin Jarenmark,
Aatthias Bauer, Latévi Max Lawson Daku, Wojciech Gawelda, Dmitry Khakhulin,
L ir, Franc Meyer, Kaibo Zheng and Sophie E. Canton

Robert Feidenhans’l, 26 January 2022, On-line

Vol. 6, No. 8 / Seplember 2019 / Optica

106 _|

.. Megahertz x-ray microscopy at x-ray free-electron
* laser and synchrotron sources
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ReLaX: the HiBEF high-intensity short-pulse laser
driver for relativistic laser-matter interaction and
strong-field science at the HED instrument at EuXFEL

Membrane protem megahertz crystallography at

the European XFEL
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=7 22,,. X-ray Free Electron Laser-Induced Synthesis of e-Iron Nitride at High Pressures

Huijeong Hwang, Taehyun Kim, Hyunchae Cynn, Thomas Vogt, Rachel J. Husband, Karen Appel, Carsten Baehtz, Orianna B. Ball, Marzena A Baron, Richard Briggs,

Maxim Bykav, Elena Bykova, Valerio Cerantola, Julien Chantel, Amy L. Coleman, Dana Dattlebaum, Lecra E Dresselhaus-Marais, Jon H. Eggert, Lars Ehm,

William J. Evans, Guillaume Figuet, Munge Frost, Konstantin Glazyrin, Alexander F. Goncharov, Zsolt Jenei, Jaeyong Kim, Zuzana Kondpkova, Jona Mainberger,
' Mikako Makita, Hauke Marquardt, Emma E. McBride, James D. McHardy, Sébastien Merkel, Guillaume Morard, Earl £ O'Bannon Ill, Christoph Otzen, Edward J. Pace,
Alexander Pelka, Charles M. Pépin, Jeffrey S. Pigott, Vitali B. Prakapenka, Clemens Prescher, Ronald Redmer, Sergio Speziale, Georg Spiekermann, Cornelius Strohm,
Blake T. Sturtevant, Nenad Velisavljevic, Max Wilke, Choong-Shik Yoo, UIf Zastrau, Hanns-Peter Liermann, Malcolm I. McMahon, R. Stewart McWilliams®*, and
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U. Eichmann'#, H. Rottke', S. Meise, J.-E. Rubensson?, J. Séderstrém?, M. Agaker®>, C. Sathe®,
M. Meyer?, T. M. Baumann®, R. Boll%, A. De Fanis®, P. Grychtol*, M. lichen*®, T. Mazza®, J. Montano®, -
V. Music®*, Y. Ovcharenko?, D. E. Rivas?, S. Serkez?, R. Wagner?, S. Eisebitt'®

Evaluation of serial crystallographic
structure determination within megahertz
pulse trains

Cite as: Struct. Dyn. 6, 064702 (2019); https://doi.org/10.1063/1.5124387
Submitted: 14 August 2019 . Accepted: 21 October 2019 . Published Online: 04 December 2019

Oleksandr Yefanov
Pena, Salah Awel ', Lars Gumprecht '/, Martin Domaracky ‘*, losifina Sarrou, P. Lourdu Xavier
Markus Metz, g, Bajt ', Valerio Mariani, Yaroslav Gevorkov ', Thomas A. White ', Aleksandra
Tolstikova, Pablo Villanueva-Perez ", Carolin Seuring ", Steve Aplin, Armando D. Estillore '/, Jochen
Kupper ', Alexander Klyuev ', Manuela Kuhn, Torsten Laurus, Heinz Graafsma ', Diana C. F.
Monteiro "', Martin Trebbin ", Filipe R. N. C. Maia, Francisco Cruz-Mazo ", Alfonso M. Gafian-Calvo,
Michael Heymann . Brian Abbey ", Marius Schmidt ', Petra Fromme, Klaus
Giewekemeyer, Marcin Sikorski, Rita Graceffa, Patrik Vagovic, Thomas Kluyver "=, Martin Bergemann,
Hans Fangohr ", Jolanta Sztuk-Dambietz, Steffen Hauf, Natascha Raab, Valerii Bondar, Adrian P.
Mancuso, Henry Chapman ', and Anton Barty

, Dominik Oberthiir (I, Richard Bean, Max O. Wiedorn (7, Juraj Knoska (7, Gisel
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User publications until 31 December 2021 THE JOURNAL OF
PHYSICAL CHEMISTRY

37 user publications (most in 2020 and 2021)

16 were high impact (I.F. larger than 8)

All 6 instruments have user publications

41 co-authors on average

All shareholder countries have user publications

18 months on average from experiment to publication
European XFEL is co-author on all publications

More cover pages encouraged

ACSPublications e
W Most Trusted. Most Cited. Most Read. WWWACSONg|

1 | European XFEL
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SASE3: Helical Undulator APPLE X installed

@ Technical commissioning with the electron beam: first half of 2022

European XFEL Photos: courtesy of S. Karabekyan
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Heisenberg RIXS Spectrometer at the SCS instrument:
Commissioning and first RIXS data in Spring 2021

4 /

EuXFEL vs. ESRF
competitive with synchrotrons
offers time-resolution at
femtosecond time scales
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Robert Feidi - 11
Status : the SXP instrument at SASE 3
(with contribution of TR-XPES UC)
= P | r
Complete time-resolved X-ray photoemission experiment (TR-XPES)
L F . ol
Laboratory for ‘*':".“‘;“_ e e %
astrophysics, atomic T
physics, research
with highly charged
ions
KB system
_ , > October 2022
Permanent beamline TR-XPES Project update meeting
Fe(CO),  FelL-RIXS Laser components _ _
L X-ray probe il Optical Laser System First User operation
Catalysis and 2 —— A S— A
biochemistry d’ 4 A w_( = Commissioning *
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7th call for proposals (originally planned for 2021-2):

Allocation for 2022-1 Happy users from run 2021-1

~ Abig thanks to FXE from the

Call 7 (deadline Dec 2020) -~ ‘ g . and Uiy teams|

European

Total proposals submitted 168 XFEL
Withdrawn after deadline 2 ,
Allocated in 2021 3 a |
Allocated in 2022-1 (Feb.—Jun. 2022) 54

Successrate: 34%

. J | European XFEL
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Increase in the amount of user experiments / user beamtime

2022-01
(FXE/SBP/SCS/ (estimate for
SQS only) first ' year)

Hours 1 356 3 348 1908 4664 4940 h
proposals

4 940 hours per half year is close to our mid-term target

1 | European XFEL
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Shutdown/Maintenance - Linac startup Interlock tests (no beam)
European H Facility development Access, setup, tuning - Experiment tuning 7:00-15:00
XFEL peratl on SCh ed UIe 2022 =X-ray program (8 GeV, 11.5 GeV, 14 GeV, 16.3 GeV, 250 pC, 4.5 MHz).

Special mode: Short Pulse, HXRSS, Two Colour
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COVID-19 : User access in run 2022-01 (as of today)

B Beamtime participation in person restricted and subject to approval: ~ 6 users on-site per experiment

Bl Authorization on a case-by-case basis (complexity of the experiment)

B “2G+” rule — on-site participation only for fully vaccinated

European

or recovered users + negative PCR test result XFEL
B Mandatory antigen daily self-tests EACILITY
Details on our
BE Changing situation: homepage ORGANIZATION
Bl PCR test requirement may evolve in next few weeks
B The User Office contacts user groups to confirm actual conditions for SOIENEE
their beamtime closer to start date NEWS AND EVENTS

16

BB Guest House: similar rules as for on-site users
USERS

COVID-19 User Operation

I I Y European XFEL
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Statistics of submission of Proposals for call 7 and call 8 : Beamtime in 2022-1 and 2022-2

Instruments _____________[Call7__|Call8

FXE 32 29
SPB/SFX 26 21
SPB/SFX Protein Crystal Screening 7
HED 27 27
MID 33 24
SCS 18 29
SQS 32 30
Total submitted 168 167

Call 8 for proposals for beamtime in 2022-2 is closed and under evaluation
It included a call for screening beamtime
Expressions of interest was launched for long-term proposals and are under evaluation

A call for expressions of interest will be launched end of February for Molecular H,O research
as basis for proposals to be submitted later in Call 9

1 | European XFEL
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Important dates for user access

15-16 Feb 2022 Proposal Review Panel Meetings Call 8
2nd half Feb 2022 * Outcome of Long Term Proposal Eol
« Call Eol on H,0 Research
3 March CMWS Water Days: Session on H,0 call
Early April Deadline H,O Eol call
End April * Outcome of H,O Eol call
» Schedule and feedback on beamtime allocation Call 8 / 2022-02
5 May Opening Call 9 (regular proposals, protein crystal screening proposals,
long-term proposals, H,O call)
22 June Deadline Call 9
Aug-Nov 2022 User run 2022-02
8-9 September 2022 Proposal Review Panel Meetings
By end October Schedule and feedback on allocation Call 9 / 2023-01
February-June 2023 User run 2023-01

1 | European XFEL
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XHYV Visitor Centre
Q4 2023

XTGS & XDMS
Q2 2021

8. Q42022

I I Y European XFEL
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XHG - The Guest House is ready for you also in 2022
B Official inauguration: 21 June 2021
B Occupancy: 177 guests stayed in the guest house

B Fully booked beginning November 2021

I I Y European XFEL
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Strategy 2030+

B We operate a world-leading X-ray facility that enables scientific discovs 6* ‘e benefit of society

\Z

B8 We contribute to knowledge: understand and combat a wide ra~ \; 4Cing our society today

and in the future. *lg

B Focus areas for largest impact
Bl Climate Change
B Circular Economy
Bl Digitalization/data deluge
Bl Global Health

\ Basic , ' Societal
000 e@ ¢ Science Challenges
PY 0& e% Instrumentations and photon delivery
B This can be a. )0\ Q’

Bl further streng . unique capabilities
B increasing cap |, with specialized and exploratory instruments
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Photon energy range:
C K-edge to W K-edge

Second fan
Strategy 2030+ Update of accelerator

layout (proposal)
New enlarged

beamline portfolio

(proposal)
‘ 2030+
2026-2027

Specialized

workshops 2025

Specialized setups

2020-2022 ® Efficient user operation
. 2022-2024 Widen user
@ community
Instrument Beam distribution in all Shareholder
Strategy reviews capabilities increased access & countries

user participation

Development

I I Y European XFEL



European XFEL 2022 Users Meeting Robert Feidenhans’l, 26 January 2022, On-line \\S\’b\

«2° &« °
"
The European XFEL values — important for our user operati~ QQQ\\QQ/\/‘%
(@
@$® Q@@(\ e\\
it \\“‘\ ?’&O\A é@g
CP \S 0 (\e(b(‘l ION

= Our values are at the heart of our m') \00 q,eo\éfé\'@dvels

mission and will help us to build a \onc’@ do‘v‘:o\&

: : . \ e
supportive and highly motivated o P (\\5\\“ SF .
: @
staff community across European Qro@ QQ@ Ko&\"ﬂ,(CELLENCE
XFEL. o \(‘b * \OQ, We aim to be excellent where it matters.
o R
e\\e’(\Qo eo(\\\\““ g
= Qur values guide us on e* R\ @6‘ h
((\ = =
should act with eact q\\f’ Qo"o & : TRANSPARENCY g
> @ We value transparent processes and decisions.
our users and 2" e J° 6\“\_\@‘\ Y,
stakeholder ¥ ceﬁ“\ 5
&g TRUST
6\3 e ‘QQ,QQ We value trust-based relationships that respect the expertise
“"‘(\ eq‘b\\) and roles of our staff.
S
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RESEARCH FOR A BETTER FUTURE

1. We see the dramatic effects of climate change and the global
threat of pathogens as great challenges of our time.

b2

We are convinced that our research and our innovation strategies
play an essential role in protecting our planet and humanity.

3. Our unique large-scale research facilities, operated by our highly
skilled staff together with the international research community,
enable unprecedented insights into nanostructures, advanced
materials, biological systems and biochemical processes for the
design of environmentally friendly materials and better drugs and
vaccines.

4. We have the bold ambition to further develop in the Hamburg
metropolitan area an international centre of excellence in
structural research that will boost discovery-driven science and
attract the best minds to find solutions for the great challenges of
today and tomorrow.

Feidenhans’l, 26 January 2022, On-line

Thank you for your attention
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