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DESY. 1959-2025 , The Decoding of Matter”
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DESY’ s. Mission
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Exploration of Matter at the Highest Level A
Advancing Knowledge for Science, Industry and Society h & \

Light-Matter Interaction

A Serial Femtosecond
X-Ray Crystallograpy

World-Class Research Facilities

for Global Collaboration

Advancing and operating cutting-edge Infrastructures for

Research Innovation and Education
Fundamental Particles * - e T

~.and Nonthermal Universe

=  Laser-Plasma - ultimate acceleration

Strengthening science and innovation ecosystems
through strategic cooperation

15\, Key Actor in Regional and Global Ecosystems
oo
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Modern large-scale research facilities & technologies @DESY.

The complementary use of unique research facilities in close proxmlty creates synergies
J \ \ \ ’;‘ ' ‘ WSt Gzt
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. Interdisciplinary research platforms PETRA Ill, FLASH, XFEL

Quantum materials
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DESY. sSignificant momentum in innovation activities in the DESY ecosystems in Hamburg and Zeuthen

DESY
INNOVATION
FACTORY

)

Startup Labs Hamburg Innovation and Transfer

_~ as part of the DESY DNA

N

DESY Innovation Village
CTO

_—

Innovation Case
— for all investments

- PETRA IV

INNOVATION
TECHNOLOGIE

Innovation Park Altona

DESY Generator Program

\

Startup Labs Hamburg
Start 2019

DESY-UHH-FHH Industry
Services DESY Initiatives for Open Innovation

DESY Startup Program

| Introduction DESY | Helmut Dosch | Feb 10, 2025 | Scientific Review DESY Feb 10-14, 2025 page 10



PETRA Illl fact sheet

DESY’s Brilliant Synchrotron Radiation Source

Timeline of PETRA:
1978: PETRA | for particle physics (gluon discovery)
1988: PETRA Il as pre-accelerator for HERA

2010: PETRA Illl as 3. generation synchrotron radiation source

(High Brilliance X-ray Source for Nano Science)

2029 (planned): PETRA IV as 4. generation synchrotron
radiation source (Ultimate 3D X-ray Microscope)

DESY is collaborating with several strong partners

Rontgen
@ Angstrom
& (luster
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~ Fraunhofer INDIA @ DESY/

DESY.

electron energy

stored current

emittance (h x v)
circumference

photon energy range
beamlines in operation
beamlines under construction
beamlines in planning

user operation (hours/year)
bunch separation

6 GeV

100 / 120 mA (1% top-up)
1.3 nmrad % 20 pmrad
2304 m

4-40eV, 250 eV - 200 keV
25

1

1

5000

192 ns or 16 ns



PETRA Illl. was never in lockdown during the pandemic

Operation (on-site under strict access and hygienic rules or remote) during COVID-19 has enabled key research
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S. Gunther et al_, Science (2021),
DOI: 10.1126/science.abf7945 S. de Munck ef al_, Nature (2021),
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DESY User Facilities | Wim Leemans | February 11, 2025



Our users make an impact
Analysis for PETRA lll: Contribution to the UN sustainable development goals

Life below water

L
210 publications ﬁ
Climate action
5 <&
314 publications

Responsible consumption & production Clean water

172 publications . % Q). 247 publications
Sustainable cities & communities / & ~ Affordable & clean energy

359 publications 708 publications
Industry, innovation & infrastructure

Web of Science Sustainability Goals Classification  *voluntary feedback \ e ™
(80% of PETRA Ill publications classified) 53 publications b a I'lvate

InCites

Zero hunger

36 publications &
Good health & well-being

Life on land

64 publications 1732 publications

Quality education

=)
400 doctoral theses*

HELMHOLTZ



DESY. R&D in new accelerator technologies for high-brilliance sources

World-leading technologies

Superconducting technology Multibend Achromat technology Plasma technology

Moonshot FLASH PETRA IV H6BA _ -

Mars shot XFEL, LCLS2 developed in cooperation with ESRF Moonshpt. 'P ETRA IV plasmainjector
Build all (!) worldwide upgrades Translation in market

to the disruptive European technology

LASER R&D @ DESY

DESY.



. PETRA IV - Exploring the quantum world

PETRAIII PETRA IV
the best X-ray source for more than a decade World-leading X-ray microscope
but no suitable microscope for
for Design and control of materials
Investigations on the quantum scale on the quantum scale

Electron beam Electron beam
in the PETRA Il ring in the PETRA IV H6BA ring

National roadmap process
Submission of the PETRA IV
application October 25, 2024

500-fold (!)

Increased performance

- Disruptive new
Insights

- Innovations on the
Nano scale



DESY. The international competition .... never sleeps!
2020 2024 2025 2028

ESRF-EBS APS-U HEPS SPring8-Il

I Grenoble/F . Chicago/USA &£

2029

= s

The future ,Big 5"

10.000 — Global competition
- for the best radiation source
, 5
phys: =~ b= - Innovation machines for
el 3 High-tech developments
maximum Q2 1.000 -
Photon energy (eV) % c
£ 5
g
o ©
oS o | APS-U and HEPS overtake all
= SETSA European SR sources in terms of
4th generation based on performance in 2025
European development:
Hybrid Multibend Achromat - PETRA IV confidently secures
Technology (HMBA) 10 — the gloabl leadership !!!

500 1000 1500 2000 Perimeter (m)
DESY.



Cooperation counts

Visits ot Turkish Delegation January 2014 at DESY/XFEL
Workshop in Istanbul July 2014

Public Roadshow Event at Turkish Universities May 2015
- initiated during the Turkish-German Year of Science (2014)

Brilliant Light

A roadshow about Hamburg's large-scale research facilities

DESY and XFEL in Hamburg,

E’.
science, techr | innovation. Their extremely powerful X-rays serve

as super micra ghspeed cameras for scientists from many
disciplines.

Mo, 4 May 2015 - istanbul Universitesi, Fen Fakilltesi
Dekanlik 3. Kat. Kurul Salonu
Tue, 5May 2015 - Tiirk-Alman Universitesi, Beyk
Derslikler Binasi, Konferans
Wed, 6 May 2015 ~ Public Colloquium, Ankara
100. Y1l Salonu, Saat: 17:00
Helmut Dosch (Chair of the Board of Directors,
Serguei Molodtsov (Scientific Director, Eu
Thu, 7 May 2015 - Ankara Universitesi Rektorliigii, 100. Yil Salonu,
Tandogan, Ankara
Fri, 8 May 2015 - TOBB Ekonomi ve Teknoloji Universitesi, Ankara
Ana Bina, Sergi Alani, 1. Kat Toplanti Salonu

Tmtin o |

Anki g,

/ The exhibition is open from 9-18h. —
/ Science talks start every day (except Wednesday)

’ at 10h and 14h and cover:

- Introduction to DESY and European XFEL

- Overview of their scientific applications

- Reports by Turkish scientists about their research
in Hamburg

PR

www.desy.de - e

www.xfel.eu
www.turk-alman-bilimyili.com.tr



Deutsch-Tiirkischer Wissenschaftstag
Alman-Tiirk Bilim Giinii

Deutsch-Turkisches Jahr der Lo Al Wi b E h "
h ildung und Innovation 2014 Erlebe und En die Wi inden DESY und European XFEL

Jstirn Bilimi, aragtirma merkezleri DESY ve Avrupa XFEL 'de yasa ve kegfet

Cooperation counts

Public German-Turkish Science Day in Hamburg in Dec 2015 S 2200

Workshop DESY/XFEL-Turkish Science Community — January 2016

dgar h Labore und Werkstatten | Laboratuvar ve atolyelerin tanitimi
Informationss Bilgi ve danisma masalan
Interessante Vortrage | Onemli konferanslar
Fiihrungen | Rehberli tan
Mitmachaktionen und Quiz mit Preisen | Kat
ve 6diillii bilgi yanismalan
* Exponate/Ausstellung | Sergiler

e o o o o

Wir richten uns insbesondere an tiirkische Schiile
und Schiler in Hamburg, um ihnen die Faszination
Naturwissenschaften und Technik frith zu vermittel
Amacimiz, 6zellikle Hamburg’da okula giden Tirk
dgrencilere Bilim ve Teknolojinin cazibesini erken
yaslarda iletmektir.

Mehr Informationen | Genis Bilgi igin: 5
Telefon: 040/8998 3613 =

_

Mit Unterstiitzung des tiirkischen Generalkonsulats.
Hamburg Tirk Baskonsoloslugu‘nun destegi ile.

Hamburg // C @ 3
European
g -XFEL




“ “.‘lﬁf' l::".

SESAME - a special place for cooperation = e i

* SESAME - Synchrotron-light for Experimental Science and Applications in the
Middle East, Jordan

 Tlirkiye — Member of SESAME / Germany (through DESY) is observer

 Helmholtz Soft X-Ray Beamline (HESEB) — Turkish Soft X-ray Photoelectron
Spectroscopy (TXPES) Cooperation - cooperation DESY-Ankara




Cultural Heritage

kK€l /k 253

* Cuneiform writing believed to be
invented by Sumerians ~middle
4th millennium BCE

* Many clay cuneiform tablets
enclosed / sealed in a clay envelope

* Museum of Anatolian Civillisation
in Ankara has outstanding
collection of clay tables of Assyrian
cuneiform

=> a huge treasure of cultural heritage

Musuem Director Yusuf Kiragc and the ENCI team at the

) Museum of Anatolian Civilisations in Ankara.
e ENCI - mobile CT scanner for

analysing cultural heritage objects
— developed by DESY

* Specialized for closed cuneiforms
* Reveal the “hidden”

Thanks to Avni Aksoy / U Ankara for his great help

DESY.



G ASO LI N E P rOj eCt International Hoyrl]brid Workshop

Start-to-End Beamline Optimization for Synchrotron Radiation and Free-Electron Laser Facilities
through Artificial Intelligence Approaches

- . ) 23-24 November 2022, DESY-Hamburg-Germany
e A TUBITAK-BMBF funded collaboration between U

Ankara and DESY using genetic algorithms to
optimize synchrotron and FEL beamlines

* two Workshops in 2022 and 2024

e organized by B. & D. Ketenoglu et al.

The international workshop principally aims to bring "SR & FEL beamline scientists, computer engineers and
physicists” together on a dedicated interdisciplinary scientific research basis.

The International GASOLINE Project s
Bilateral CooPera’cion within BMBF (Gcrmany) and TUBITAK (Turkcg) *’}If%“}‘mm“

-

Development and validation efforts on the software GASOLINE (Genetic Algorithms based Synchrotron radiation
Optimization for an X-ray beamLINE) will be discussed in detail.

Beamline scientists' comments and recommendations on the international bilateral cooperation project GASOLINE,
which is jointly funded by TUBITAK (Turkey) and BMBF (Germany), will be adapted to the software for a broad range
of SR and FEL beamlines.

Genetic Algoritl'\ms based Syncl'lrotron radiation OPtimization for an X-ray beamLINE

Organizing Crew

Turkish Side (Supporting Foundation* Germany Side (Supporting Foundation® g g

(JniversitL and Co|aborators) Research Institute Universit and Collaborators) S OC PROER " 5
DR. MICHAEL MARTINS SR DR. KAI TIEDTKE DR. DIDEM KETENOGLU

The Scientific and Techno|ogical Research Council of Turkcg Bundesministerium fiir E)i|dung und f‘orschun‘%

oo # F#

Iy Ll A e s DR. MICHAEL MEYER DR. ENGIN EREN MANUEL HARDER
GAZi ERKAN BOSTANCI

DcPartrncnt of Engincering Phgsics, Ankara Univcrsity Deutsches E|cl<troncn~53nchrotron (DESY) and

(Dr. Didem Kctenoglu, Assoc. Prof. Dr. Bora Ketcnoglu) Tohoku UHiversity' Y o

(Manuel Harder, Dr. Engjn Eren, Dr. Zhong Yin") https://indico.desy.de/event/36469/

Department of ComPutcr Engjneering, Ankara Univcrsitg
(Assoc. Prof. Dr. Gazi Erkan Bostanci, Institute of ExPcrimcntal Physics, Hamburg University
Assoc. Prof. Dr. Mehmet Serdar Gijzcl, Dr. Aylwan Agdm) (Dr. Michael Martins‘;

Bund ium /e ® 2\ UH [T
ir e X e BR ¢ niversita
n TUBITAK Y Hamburg

Contact

Michael Martins: michael. martins@uni-hamburg.de
Didem Ketenoglu: dketen@eng.ankara.edu.tr

Universitat

Hamburg




DESY. — now 65 years and full in (E)motion

The place to be 7
{ d for futuré‘MSY—An kara cooperation
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DESY. fosters global Collaboration in pioneering large-scale Research Projects.
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DESY. is pioneering the Accelerators of tomorrow.

Novel Plasma
Facilities

Plasma injector

PETRA IV
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