he Extr!a ne

, EXTREM

-uropean Research Infrastructure Consortium

\.‘l- - \—\‘ " & ".H-"I
. " ".'\‘ E S

— l




) eli

From Nobel Prize to Extreme Light

Gérard Mourou and Donna B R 4 5
Strickland won the 2018 : \ : ) ;
Nobel Prize for Physics for - / / — - {
proposing “Chirped Pulse B, | S
Amplification” for high- i~ \ \
power, ultrafast, extremely 5 \ ot s
intense lasers. Mourou 6} Ngh | n
proposed ELI in 2004. ’ /}, | ~‘ Images of stretched and compressed pulses, from
”3, . [ SOWAE Strickland's 1985 paper on Chirped Pulse
N | No [ va Amplification (CPA) which led to petawatt-class lasers
Chirped Pulse Amplification (CPA) TemeE
compressed and \
Short light . The pulse is The stretched its intensity increases \
pulse from stretched, pulse is dramatically |
a laser ) which reduces amplified \
< . its peak power
T P&? | |' GRATING PAIR,
GRATING PAIR, 3 I ‘ B PULSE
PULSE STRETCHER AMPLIFIER oh COMPRESSOR



& .8 ROADMAP 2018 On the European Roadmap since 2006

* Europe leads the world in laser and photonics production and installation,
especially state-of-the-art systems
* Investment in high-power laser systems in Europe is world-leading

* The ELI ERIC Facilities are introducing 3 PW-class lasers, (10PW and 2xPW @10Hz)
plus a diverse set of high-repetition systems and secondary systems.
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440.8 PW
88.8 PW

73.8 PW

Laserlab
Europe



Radiation Physics and Electron Acceleration Particle Acceleration
Soft to hard x-rays, GeV electrons 250 MeV lons Acceleration by lasers

Laser Development

Applications in Material Science and Plasma Physics and High Energy Density,
Biology Astrophysics, Nuclear Photonics High-field physics and theory




: ELI ERIC is a single, multi-site organisation
) eli ¢ :

A European Research Infrastructure Consortium — an ERIC

This new legal form enables the participation of States as member countries to govern the ELI Facilities

jointly and make them available to the scientific community as a single international organisation. Its
headquarters are in Dolni Bfezany in the Czech Republic.

The Czech Republic, Founding Member Hungary, Founding Member
Host of Seat Host
Italian Republic Lithuania
Founding Member ® Founding Member
Federal Republic of Germany Bulgaria
Founding Observer

Founding Observer
ELI ERIC involves the Czech Republic, Hungary, Italy and Lithuania as founding Members. Both Germany and
Bulgaria are Founding Observers. Romania and ELI-NP are also expected to join the ELI ERIC consortium,
which is open to European and non-European countries to join its membership.




))»») Eli Portugal and Spain Involved in ELI Early

Parallel Joint
Implementation > . < Operation >
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13 Countries
40 Research Institutions
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Advantages:

Pan-European intergovernmental Organisation, with
full legal personality in all EU Member States
Enables the easiest, most legally supported entity for
countries

The Member countries financially support the
operations

Offers legal flexibility and better mobility for staff
Allows self-determined Procurement Rules

Allows for VAT and excise tax exemption

Countries outside the EU may join!

Why an ERIC?

L2 ERIC

Practical
guidelines

Legal framework for a
European Research
Infrastructure Consortium




))»))) Eli The ELI ERIC Facilities

The mission of ELI ERIC is to provide effective access to the ELI Facilities, ensuring, e
excellence and interoperability to maximise ELI’s impact on science and socieﬁ
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ELI Attosecond Light Pulse Source ELI Beamlines
www.eli-alps.hu e ELI-NP at IFIN-HH www.eli-beams.eu

Romania
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« — AFC
Membe_r ELI ERIC General Assembly
Countries ; JisTAC
Management
Board Director General
Science Director “
Associate Directors

o
Facility
Director

Beamlines
Science & User Director

-
Facility
Director

Attosecond Light Pulse Sources

Science & User Director
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)))»)) el] ELI ERIC is a single, multi-site organisation

* ELI ERIC Confirmed by EC on April 30, 2021

* First GA Meeting on June 16, 2021

 AFC Sept. 2, 2021

* Introductory ISTAC Sept. 16, 2021
e John Collier (Chair) & Marta Fajardo (Vice-Chair)

e Second GA Oct. 14, 2021

 |STAC on December 1-2, 2021
 Engagement with potential new partner Countries is ongoing
* Six key policies and the Operating Agreements have been

developed by IMPULSE Reported



))»») Eli User Access to ELI ERIC

There are three modes of access

e Excellence-Based Access — Scientific evaluation of proposals by
and international peer-review panels composed of qualified
scientists. Results of experiments based on excellence must be
published and open.

e Mission-Based Access — Thematic areas of research granted on the
basis of specific scientific missions pursuing clearly defined
challenges. Results of experiments generally published and open.

e Proprietary Access — Paid access for industrial or other users,
where results are retained by the user, consistent with ELI ERIC’s

Data and IPR Policy.

)

YA

P

»
A N
3-shor

High-power ultrz

B

W\
t laser ;mt;sf! s d



-
-

. \ x\ i"l‘- ‘) ' ,_l '1_

ELI Attosecond nght Pulse Source [Szeged, Hungary]

Annual User Meeting Nov. 8-9, 2021
https://www.eli-alps.hu
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ELI ALPS isleading in ultrafast physical processes as well as a world-class
centre for generating outstanding biological, chemical, medical and
materials science results.

* Development of attosecond light sources and measurement

photonlcs
* Information technelogy, materials sc e and nanos enc
ady :

techniques
* Research into biological imaging technologies
* Maedical applications
* Energy r's arct! .m solar cells to a“’flaal photos hesi‘;‘
* High-peak-pow
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’ ) ’ e ] I Transmutation I SYLOS SHHG NTS PW SHHG
THz pump-probe;
\ 1 kHz plasma attosource nonlinear THz imaging 10 Hz, XUV

I SYLOS Electron I THz pump PW HFP
50 Hz, S00 fs, 500 m)

1 kHz, electrons
X-ray radicbiology; materials science

10 Hz, ions
ELI Attosecond Light Pulse Source PW Electron
Research Fields and Applications

ELI ALPS will be one of the leading lights in
ultrafast physical processes as well as a world-
class centre for generating outstanding
biological, chemical, medical and materials
science results.

* Development of attosecond light sources

10 Hz, electrons

1

SYLOS 2

HF PW

SYLOS Long

1 kHz, XUV .
multicolor-; velocity map imaging

10Hz, 17, 34)

and measurement techniques SYLOS Compact
e Research into biological imaging I“‘m‘xw N
technologies XUV pump - XUV probe

* Medical applications \ y A \

* Energy research: from solar cells to artificial et e > 'Y m"‘"’”'"" —
photosynthesis -_— |

* High-peak-power photonics

‘ SYLOS Alignment
* Information technology, materials science IHR Condensed

10 Hz, 12 fs, 40 m)

and nanoscience 100 kHz, XUV
condensed matter

HR1 & HR2 MIR

100 kHz, 6.7 fs, 1 m)
100 kHz, 7 fs, 5 m) 100 kHz, 40 fs, 150 w

HR Gas
100 kHz, XUV
coincidence; reaction microscope
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ELI Beamlines

[Dolni Bfezany, Czech Republic]

Just outside of Prague, ELI

~Beamlines covers the interaction of

—light with matter at intensities that

,__are 10 times higher than

previously achievable. Ultra-short
laser pulses last only a few
femtoseconds with outputs- gp %

10 PW enables new techniques—
and tools for research such as =
medical imaging and diagnostics,
radiotherapy, new materials and X-

. ray optics. Laser driven hadron-———
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ELI Beamlines

Research Fields and Applications

Laser technologies developing new
techniques for laser crystals, solutions for
the cryogenic cooling of high-power
repetition rate laser amplifiers, femtosecond
synchronization, advanced repetition rate
diagnostics of femtosecond pulses,
advanced control systems, and innovative
solutions for petawatt (PW) pulse
compressors.

In addition to basic research and

development in the field of lasers, ELI

Beamlines deals with research in material

sciences, electronics and engineering.

* Material science

* Biomolecular Applications

e X-ray Sources Driven by Ultrashort Laser
Pulses

* Plasma and High-field Physics

* Particle Acceleration

L2 - DUHA - 100 TW
2J@50 Hz

L3 - HAPLS -1 PW

30 J@10 Hz

2
a 'l

L1 - LLEGRA5TW
100mJ@1 kHz

Hall 2
X-ray sources

Hall 1
Material & biomolecular -
applications

Hall 3

Plasma physics

Level 1 - Support Rooms
Cryogenic systemes,
power supply cooling,
auxiliary systems

Ground Level
Laser Systems

L4 - ATON
10PW / 1,5k

| Hall 5

Electron acceleration LUX

and HELL platforms
g :

- Ap—

lon acceleration

Sub-Level 1 - Beamlines
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The IMPULSE project is a Horizon 2020
sponsored project to move ELI ERIC into
operations and provide access to users -
while merging into ELI ERIC.

To that end, the IMPULSE Project has
Scientific and non-Scientific objectives,
including Flagship Experiments

https://impulse-project.eu/

The IMPULSE Project IST

15 Partners CLPU
10 Countries

42 Months

€19.9 Million

IMPULSE has received funding from the European Union's Horizon 2020
Research and Innovation Programme under grant agreement No 871161

* STFC
* Queens Univ.

* HZDR
e TUD

* MPQ ELI ERIC
loP (ELI-BL)

* CNR
e Elettra
* INFN

ELI Facilities

ELI-Hu Ltd

Partners

IFIN-HH (ELI-NP)

FORTH



: M P U :_5 [‘ IMPULSE Aims and Objectives

Main goal: support the swift and effective transition of the ELI Facilities to
sustainable operations within a single organization, ELI ERIC
Expected outcomes at project end:

* Expansion of user community and ERIC membership

* Efficient integrated organization, ELI ERIC

* World-class, cost-effective operations

* Excellent user-access enabling breakthrough science

* Enhanced innovation capacity

19,9 M EUR project over 42-month timeframe matching the “Initial Operations
Period” during which the ELI Facilities integrate into a single organisation, ELI
ERIC.

IMPULSE has received funding from the European Union's Horizon

2020 Research and Innovation Programme under grant agreement -
No 871161
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Scientific Objectives

IMPULSE Project Structure

Integrated
organization

Membership
expansion

WP2: Joint development of ELI as an integrated

organisation

Design and implementation of a shared management
system in the framework of the operating agreements

Expanded user
base

Innovation
impact

WP3: Ramping-up Towards Excellent Steady-State

Excellence in performances in routine operation S—r
A joint approach to tackle critical challenges and

standardization requirements

WPS5: Enabling excellent user access
* ELl as the most advanced user facility
in the world in the field of laser-driven
science

Operations

World-leading
scientific
capabilities

|

Excellent user
experience

Reliable
operations

WP4: Key technologies and enhanced experiments
Understanding and control of key technologies
Enhancing the experimental capabilities of ELI facilities

I

Maximize ELI’s impact on innovation through the development of a shared approach to knowledge transfer

and industrial access

WP6: Fostering ELI’s innovation impact

Promoting ELI Membership & Communication

WP7

* Promote the sustainability of ELI through activities aiming at attracting new

members and strategic partners within ELI
* Develop the communication measures to disseminate the project’s progress and

outcomes and raise awareness on ELI

WP1: Setting-up and project management




’)»») el,l ELI ERIC Leads Innovation and Technology

We train a generation of scientists and experts

The ELI Facilities have

awarded over €455
N million in contracts to
' companies from 19
) European countries
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* The glok I—hlgh power, dlrectedmrket should reach $14.6 billion by 2024
up from $8 9 billion in compound annual growth rate (CAGR) of 10.3%. -

- The global ultrafast lasers market should reach $8.1 billion by 2022 up from $2.7

billion in 2017 at a compound annual growth rate (CAGR) of 24.7%.
e -7 P A e . wm .
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For more information about how to become an ELI user, or if you are interested.
in how your country can become a member of ELI ERIC, please contact us at
The Extreme Light Infrastructure ERIC
info@eli-laser.eu -
tel +420 266 051 109
L

or visit our websiteat '/

4

‘ . - https://eli-laser.eu" "
- -
Za Radnici 835 Wolfgang Sandner utca 3.
Dolni Bfezany, 252 41 Ay 6728 Szeged
Czech Republic Hungary




