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 Letter from 

Director General

The Extreme Light Infrastructure (ELI) is the result of 
an ambitious European vision. It is the world’s premier 
research infrastructure for scientists to access the most 
advanced and intense lasers in the world. 

The ELI Facilities increase Europe’s global leadership 
of this strategic technology. The European Strategic 
Forum for Research Infrastructure (ESFRI) first 
recognised ELI’s importance in 2006. After 15 years, 
ELI was formally established as a European Research 
Infrastructure Consortium (ERIC) on April 30, 2021.

And now another aspect of Europe’s vision has come 
into focus: ELI is the first pan-European research 
infrastructure in the Union’s newere member states. 
This is more than an important symbolic gesture – the 
scale of ELI signals a commitment to provide world class 
opportunities in Central Europe, to attract and keep the 
brightest minds in this region. At ELI we are training the 
next generation of scientists and engineers to lead into 
the future.

The scientific impacts will be felt beyond Europe. The 
ELI ERIC first call to users invites scientists from fields 
as diverse as materials science, chemistry, biology, 
astronomy, and fundamental physics to conduct 
experiments. Access is open, based on the excellence 
of the proposals and evaluated by an independent 
review panel. Today, lasers are the key technology 
behind applications such as advanced semiconductor 

manufacturing, particle acceleration, cancer therapy, 
eye surgery and the treatment of nuclear wastes, as 
examples.

The seat of ELI ERIC is at the ELI Beamlines facility in 
Dolní Břežany in the Czech Republic, just 20 minutes from 
the centre of Prague. The sister facility, ELI Attosecond 
Laser Pulse Systems (ALPS) in the university town of 
Szeged, Hungary, less than two hours from Budapest. 
And – ELI Nuclear Physics, a third facility near Bucharest, 
Romania, is being built to join ELI ERIC in the future. 

Looking back on this first year of ELI ERIC, much work 
is still to be done.  The commissioning of the laser 
systems will continue next year, even as users begin 
experiments. We are merging the ELI Beamlines and 
ELI ALPS Facilities, which together employ 600 people. 
This complex exercise will lead to greater coordination 
and efficiency, and is supported by the €20 million 
Horizon 2020 project IMPULSE. 

Finally, the success of ELI ERIC is due to the strong 
commitment of its members. The host countries, the 
Czech Republic and Hungary, demonstrate leadership 
and ambition by investing more than €600 million in the 
construction of the ELI Facilities. The regional impacts of 
using European cohesion funding to build ELI are already 
evident, but the scientific benefit is to the entire European 
Research Area. The support of Italy and Lithuania 
as founding members, and Bulgaria and Germany 
as founding observers, was crucial to its establishment. 

Now, after one year, ELI is clearly on a sustainable 
trajectory. Our doors are open to scientists and other 
countries to join our story.

 ELI signals a commitment to provide 
world class opportunities in Central Europe, 
to attract and keep the brightest minds in 
this region. At ELI we are training the next 
generation of scientists and engineers to 
lead into the future.”
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Section 01
ELI ERIC



The Extreme Light 
Infrastructure

The Extreme Light Infrastructure (ELI) is the world’s largest and 
most advanced high-power laser research infrastructure. As an 
international user facility dedicated to multi-disciplinary science 
and research applications of ultra-intense and ultra-short laser 
pulses, ELI provides access to world-class high-power, high-
repetition-rate laser systems and enables cutting-edge research 
in physical, chemical, materials, and medical sciences, as well as 
breakthrough technological innovations. 
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The ELI ERIC operates as a single multi-site organisation 
with two complementary facilities specialised in 
different fields of research with extreme light: ELI 
Beamlines in Dolní Břežany (Czech Republic) and ELI 
ALPS in Szeged (Hungary). The forthcoming third facility 
ELI Nuclear Physics is under commissioning in Măgurele 
(Romania). 

The idea of ELI was first launched as a bottom-up initiative 
by the European scientific laser community and the 
network of large national laser facilities, Laserlab-Europe. 
In 2006 ELI was recognised by the European Strategy 
Forum on Research Infrastructures (ESFRI) as a strategic 
priority for Europe and included on the ESFRI Roadmap as 
a Landmark project.

The Preparatory Phase (PP) of the ELI project lasted 
for two years from November 2008 and resulted in the  
ELI White Book which was compiled in a coordinated 
effort by more than 100 scientific authors from 
13 countries under the leadership of the ELI initiator, 
Gérard Mourou (Nobel Prize Laureate in Physics 2018) 
and under the guidance of an international Steering 
Committee. 

The construction of the three ELI facilities was 
implemented in parallel by separate local beneficiaries 
in the Czech Republic, Hungary and Romania, from 
2011 until 2019. As the first international Research 
Infrastructure completely located in Central and Eastern 
Europe and the newer member states of the European 
Union, ELI applied a novel funding model employing 
European Regional Development Fund (ERDF) to co-fund 
construction along with the national budgets of the host 
countries.

Established in 2013, ELI Delivery Consortium (ELI 
DC) was tasked to facilitate coordination between 
the three entities in charge of ELI’s implementation, 
promoting and preserving the European character 
of ELI and paving the way towards future integrated 
and sustainable operations of ELI by supporting the 
negotiations on the establishment of a European 
Research Infrastructure Consortium (ERIC).  

Altogether, the ELI ERIC Facilities represent nearly 
60,000 sqm on two sites and more than 600 scientists, 
technicians and support staff charged with user support 
and administration.
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ELI ERIC  
Facilities in Brief

ELI Beamlines Dolní Břežany 

ELI Beamlines located in Dolní Břežany (near Prague), 
Czech Republic, focuses on the development of 
short-pulse secondary sources of radiation and 
particles, and on their multidisciplinary applications in 
molecular, biomedical and materials sciences, physics 
of dense plasmas, warm dense matter, and laboratory 
astrophysics. In addition, the facility will utilise its high-
power, high-repetition-rate lasers for high-field physics 
experiments investigating exotic plasma physics, and 
nonlinear Quantum Electrodynamic effects.

In addition to basic research and development in the 
field of lasers, ELI Beamlines deals with research in 
materials sciences, electronics and engineering. 

• Material Science
• Biomolecular Applications 
• X-ray Sources Driven by Ultrashort Laser Pulses 
• Plasma and High-field Physics 
• Particle Acceleration

The ELI ERIC Facilities consist of two facilities, ELI ALPS and ELI Beamlines, each 
with a specific focus in high-power, high-repetition-rate lasers. A third ELI facility, 
ELI Nuclear Physics, is expected to join the ELI ERIC in the near future. 
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ELI ALPS Szeged

ELI Attosecond Light Pulse Source (ELI ALPS) in 
Szeged, Hungary, provides laser and secondary light 
and particle sources in the form of ultrashort bursts with 
high repetition rates. Energetic coherent light pulses of 
few optical cycles are available from terahertz (1012 Hz) 
to X-ray (1018 - 1019 Hz) frequency range. ELI ALPS is 
dedicated to study extremely fast dynamics by taking 
snapshots in the attosecond scale of the electron 
dynamics in atoms, molecules, plasmas and solids. The 
parallel existence of these secondary sources and state-
of-the-art lasers - including a PW-class laser within the 
same facility, offers unique time-resolved investigation 
possibilities for both non-relativistic and relativistic 
interaction of light with all four phases of matter. ELI ALPS 
will also pursue research with ultrahigh intensity lasers. 

ELI ALPS is a leading research facility 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 techniques

• Radiobiological applications 
• E n e r g y  r e s e a r c h :  s o l a r  c e l l s ,  a r t i f i c i a l 

photosynthesis, transmutation of used nuclear 
fuels

• High-peak-power photonics
• Information technology, materials science and 

nanoscience
• Particle acceleration with few cycle laser pulses

The ELI Facilities will provide a collection of the most powerful and shortest-pulsed 
laser systems currently available. Together they include a suite of lasers unmatched 
anywhere in the world, including pulses which ultimately will have peak power up to 
10 petawatts, a flash that for a brief instant will be 10% of the Sun’s energy hitting 
the Earth; ultrashort light pulses approaching attoseconds – 10-18 s, i.e. about one 
billionth of billionth of a second; and a high average power laser firing more than 
1 petawatt up to ten times a second. The scientists coming to ELI will be able to do 
multidisciplinary studies relevant for both fundamental and applied research. 
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The technology used at ELI is enabled by techniques that decrease the laser 
pulse duration to timescales in the order of a billionth of a billionth of a second 
(attoseconds). This technology is made possible by the invention of Chirped 
Pulse Amplification (CPA), for which Gérard Mourou and Donna Strickland 
were awarded the Nobel Prize in Physics in 2018. This technology enables the 
production of extreme laser powers in the order of petawatts (1015 watt), which 
is a thousand times more than the power of all of the power stations in the world 
combined. 

Grating pair,  
pulse stretcher

Amplifier

Short light pulse  
from laser

The pulse is streched,  
which reduces its peak power

1

2

Chirped Pulse Amplification

A New Era  
for Laser Science
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Chirped Pulse Amplification has opened the door 
to unprecedented laser intensities. ELI’s ultra-high-
power lasers with focusable intensities and average 
powers reaching far beyond existing laser systems will 
open new frontiers in fundamental science. Over the 
past decades, lasers have been extremely effective 
in improving our understanding of the molecular 
and atomic structure of matter and the associated 
dynamical events. As the first infrastructure dedicated 
to the fundamental study of laser-matter interaction 
in the ultra-relativistic regime, the scientific research 
at ELI will challenge the vacuum critical field, as well as 
provide a new avenue to ultrafast attosecond studies 
of laser-matter interaction. 

ELI will open the possibility of taking snapshots of the 
electron dynamics in atoms, molecules, plasmas and 
solids. The facilities will enable new investigations 
in particle physics, nuclear physics, gravitational 
physics, nonlinear field theory, ultrahigh-pressure 
physics, astrophysics and cosmology. Besides its 
fundamental physics mission, a paramount objective 
of ELI is to provide ultra-short energetic particle 
(10 - 100 GeV) and radiation (up to few MeV) beams 
produced from compact laser plasma accelerators. 
These will be used for the benefit of industry and 
society. For instance, the secondary sources provide 

X-ray technologies that can help clarify the complete 
time history of reactions such as protein activity and 
protein folding, radiolysis, monitoring of chemical 
bonds and catalysis processes. This will lead to 
a better understanding and control of key events 
during chemical bond formation and destruction. 
Since these processes play a major role in, for 
example, the creation of new drugs, high-power lasers 
will have a high impact on industry and society.

Extreme light ultra high intensity roadmap
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The concept of Chirped 
Pulse Amplifi cation boils 
down to making optimal 
use of the concept that 
power is defined as 
energy divided by time. 
By stretching a laser pulse 
both in timescales and 
spectral range, amplifying 
the elongated pulse, and 
then compressing it again 
to very short time scales 
and narrow wavelength 
bands, peak powers of a 
million times a billion watt 
(petawatt) or even higher 
can be achieved.
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ELI ERIC established
On 30 April 2021, the Extreme Light Infrastructure (ELI) was granted the legal status 
of European Research Infrastructure Consortium (ERIC) by the European Commission. 
The establishment of the Extreme Light Infrastructure (ELI) ERIC opens the door for 
researchers, industry and countries to gain access to the world’s largest collection of 
super powerful and ultra-fast lasers for science.

The ERIC is a unique legal entity, formed by an EU 
regulation specifically for scientific infrastructures, 
and exists as a pan-European intergovernmental 
organisation with full legal personality in all EU member 
states. ERICs are participated by EU states and allow the 
possibility of countries and organisations outside the EU 
to join. An ERIC is able to establish its own Procurement 
Rules which provides the freedom to adapt to the 
specific requirements of each infrastructure. ERICs are 
also exempt from VAT and excise duty and offer legal 
flexibility and mobility for staff.

As a main mission, ELI ERIC is responsible for making 
the ELI ERIC Facilities available to the scientific 
community as a single international organisation, 
with unified governance and management. The Czech 
Republic hosts the ELI ERIC statutory seat in Dolní 
Břežany, at the ELI Beamlines facility. A second facility, 
ELI ALPS, is hosted in Szeged, Hungary. The two host 
countries are joined by Italy and Lithuania as founding 

members, while Germany and Bulgaria are founding 
observers. The forthcoming ELI facility in Măgurele, 
Romania in the field of nuclear physics is expected to 
complement the current ELI ERIC facilities in the future.

As an international organisation its members are 
countries which contribute scientifically and financially 
to the consor tium. As a Member, the national 
scientists can help shape the strategy, participate in 
mission-based research, take advantage of training 
opportunities and offer access for graduate students 
and industry. The ELI ERIC is actively engaging with 
other European and non-European countries that have 
expressed interest to join after establishment.

The European Commissioner for Innovation, Research, 
Culture, Education and Youth Mariya Gabriel visited the 
ELI ERIC seat in Dolní Břežany for the inauguration 
celebration and present the official ELI ERIC plate.
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  ELI ERIC will be a place where the 
boundaries of science and technology 
will be pushed. As a world leading user 
facility, ELI ERIC will host scientists 
from all over the world to perform 
experiments. ELI will enable ground-
breaking discoveries and serve as an 
incubator for innovative technologies.”

Professor Caterina Petrillo’s career combines 
experiences from academia with a variety of 
scientific advisory and governing bodies of 
international research facilities. As ELI ERIC 
General Assembly Chair Prof. Petrillo brings 
a wealth of knowledge in development of 
global facilities and strategies for their long-
term sustainability.
 
A physicist by training, Petrillo began her research 
career in condensed matter physics. Continuing on the 
academic path she became full professor with a Chair 
in Experimental Physics at the University of Perugia 
where she led the Department of Physics (2009-2014) 
and the Department of Physics and Earth Science 
(2014-2017). She is a member of the Italian Delegation 
to the Group of Senior Officials of the G8-5 on Global 
Research Infrastructures and a long-standing member 
of the Italian delegation to the ESFRI PSE Expert Group 
and more recently the ESFRI Forum. Recently, she has 
been appointed by the Italian Minister of University and 
Research to serve as President of the national research 
organisation Area Science Park in Trieste. Also on 
appointment of the Minister of the Ecologic Transition, 
she is a member of the Executive Board of ENEA, the 
Italian National Agency for New Technologies, Energy 
and Sustainable Economic Development.

Petrillo notes that the impact of RIs such as ELI is 
wide-ranging. While the core mission of ELI is based 

on scientific excellence, ELI is also a key driver of 
innovation with extensive connections to industry. 
Research Infrastructures like ELI also serve as 
drivers for local and regional economies, as well as 
opportunities for education and training. 

Petrillo considers the next challenge to ensure 
the organisation’s sustainability. This will involve 
attracting more members to join ELI ERIC. “Once ELI is 
in steady-state operations the facility can really start 
to show its vast potential, and build the scientific 
community which is crucial to the sustainability of 
the project,” says Petrillo. “ELI ERIC must become 
an integrated European infrastructure and must be 
able to serve its users. We are all working together 
towards this goal.”

GA Chair
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The establishment of the ELI ERIC started the initial 
operations period and is an important step towards 
the integration of the facilities with ELI ERIC. In effect, a 
new organisation is formed with independent governing 
bodies and managing structure. The organisational 
structure includes the governing bodies and advisory 
committees, as well as the operational management 
of ELI – and their relationship with the ELI Facilities. 
The governance and management structure of ELI ERIC 
aim to ensure an integrated operational capability.

The integration of the ELI Facilities to ELI ERIC is being 
realised by the implementation of a joint management 
system. This approach translates governance policies 
to operative processes and procedures. The ELI ERIC 
Facilities gradually adopt the same processes and 
rules into their organisational structures. Rules and 
procedures may be adapted to meet local conditions, 
but under common management. 

The ELI Facilities are being made incrementally 
available to ELI ERIC for users, while being operated by 
the ELI Host Organisations. Operating Agreements are 
in place to allow ELI ERIC and the Host Institutions to 
cooperate and begin the transfer of responsibilities to 
ELI ERIC. The integration activities are being developed 
and facilitated as part of the Horizon 2020 Project 
IMPULSE. 

The first Joint ELI Call for Users was launched in June 
2022. The Call invites scientists from Europe and 
worldwide to submit proposals for experiments to be 
performed at the ELI facilities. The focus of this Call 
is on instruments with demonstrated readiness and 
reliability and most extensive operational experience. 
Proposals will be peer-reviewed and access granted 
based on scientific excellence. First experiments are 
expected to be performed in Autumn 2022.

Operation, Integration  
and First User Call
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Access Policy
The Access Policy defines how access to the ELI ERIC 
facilities is offered to external users. Access to the ELI 
Facilities is competitive, international, and open to users 
from within and outside the Members countries. There 
are three modes of access: 

• Excellence-Based Access – Scientific evaluation of 
proposals by and international peer-review panels 
composed of qualified scientists (Open Data)

• Mission-Based Access – Thematic areas of research 
granted on the basis of specific scientific missions 
pursuing clearly defined challenges (Open Data)

• Proprietary Access – Paid access for industrial 
or other users, (Results retained by the user)

Data Policy
The ELI ERIC Data Policy governs how data and metadata 
from the operation and scientific usage of the ELI Facilities 
are managed. The policy defines the curation, storage and 
access to data and metadata collected from the operation 
and scientific usage of the ELI Facilities.

Scientific Data is one of the most valuable results 
for ELI ERIC and aims to contribute to sharing and 
dissemination of knowledge across the European 
Research Area. Results of publicly-supported research 
should in principle be made publicly available. 

The ELI ERIC aims to preserve and manage Data 
according to the ‘FAIR’ principles, meaning that Data 
shall be Findable, Accessible, Interoperable and 
organised in Reusable datasets. Data shall be managed 
according to processes and standards having regard, 
among others, to security, quality control, data tracking 
and documentation.

Access to the facilities are based on core policies fundamental for the sustainable operation 
of ELI ERIC. ELI is focussed on achieving early scientific success as a way to assure 
the research community of the quality of the new research infrastructure while also 
attracting new users. The Access and Data Policies provide a framework for how access 
will be offered and scientific data handled and are critical for the operations of ELI ERIC.

Access to ELI ERIC
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574

ELI ERIC in Figures 
ELI ERIC  
Facility Staff
Total number of employees 574

Total number of employees 41
Argentina (2)
Australia (1)
Austria (1)
Bangladesh (1)
Belgium (1)
Brazil (1)
Bulgaria (4)
China (2)
Columbia (1)
Costa Rica (1)
Croatia (1)
Cyprus (1)
Czech Republic (230)
Egypt (1)
France (9)

Georgia (1)
Germany (7)
Greece (4)
Hungary (191)
India (16)
Iran (2)
Italy (13)
Korea (1)
Lithuania (2)
Moldavia (1)
Nepal (3)
Poland (5)
Portugal (1)
Romania* (2)
Russia (17)

Serbia* (1)
Slovakia (11)
South Africa (1)
South Korea (1)
Spain (2)
Sweden (4)
Syria (1)
Turkey (1)
United   
Kingdom (4)
Ukraine (6)
USA (7)

*incl. dual citizens

Researchers 252
Admin 127
Technical staff 195

2014 2015 2016 2017
2018 2019

2020
2021

961 53
71

131
152

141

165 168

140

Publications
Total number of publications 
from the ELI ERIC facilities 961

574
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International Collaborations  
and Partnerships

Europea
Czech Republic (6) 
France (8) 
Germany (15) 
Greece (1) 
Hungary (10) 
Italy (9)
Lithuania (2)
Poland (5)
Portugal (1)
Romania (4)
Serbia (1)
Spain (4)
Sweden (2) 
Switzerland (2) 
United Kingdom (6) 

International
Canada (3)
China (2)
Cyprus (1)
India (1)
Israel (1)
Italy (9)
Japan (7)
Republic of Korea (2) 
Russia (3)*

*Russian  
agreements  
from 2021  
and prior

Total Collaborations: 100

ELI ERIC in Figures 

User Groups by Country
User Experiments

68
Total number of 
user experiments

China (1)
Czech Republic (11)
Denmark (3)
Finland (1)
France (4)
Germany (10)
Greece (1)
Hungary (6)
Israel (1)
Italy (4)

Montenegro (1)
Poland (2)
Russia (4)
South Korea (1)
Sweden (7)
Switzerland (1)
The Netherlands (3)
United Kingdom (3)
USA (4)
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The primary mission of the ELI ALPS research facility in Szeged, Hungary is to provide 
laser and secondary light and particle sources in the form of ultrashort bursts with high 
repetition rates. Energetic coherent light pulses of few optical cycles are available from 
the terahertz (1012 Hz) to the X-ray (1018 — 1019 Hz) frequency range. ELI ALPS will be 
dedicated to study extremely fast dynamics by taking snapshots in the attosecond 
scale of the electron dynamics in atoms, molecules, plasmas and solids. The parallel 
existence of these secondary sources and state of the art lasers including PW-class 
lasers within the same facility, offers unique time-resolved investigation possibilities for 
both nonrelativistic and relativistic interaction of light with all the four phases of matter. 
ELI ALPS will also pursue research with ultrahigh intensity lasers.

The constructed buildings house the laser equipment, 
secondary sources, target areas, laser preparation and 
other special laboratories, including 4.000m2 of clean 
rooms. It also provides sufficient administration space 
for approximately 250 researchers and support staff. 
There are seminar, meeting and conference rooms. 
There are also electrical, mechanical and optical 
workshops. These state-of-the-art facilities require 

specialised engineering design and cutting-edge 
implementation of the latest technology for vibration 
levels, thermal stability, relative humidity, clean 
room facilities and radiation protection conditions.  
The ELI-ALP S is approaching the end of the 
construction phase for the main priority being the 
installation and commissioning of the remaining 
research technology. 

ELI ALPS
Attosecond Light Pulse Source 
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The Laser Systems
SYLOS

The SYLOS2 (1kHz/30mJ/7fs) and SYLOS Alignment 
(10Hz/ 40mJ/ 12fs) lasers are operational and serving 
the development of four beamlines and commissioning 
user campaigns including the Hungarian Transmutation 
Project. Upgrades were implemented to improve the 
beam quality for the beamlines, such as spatial filtering 
and a new beam expander. Post-compression was 
achieved down to 4.4 fs with more than 10 mJ output 
energy. The SYLOS3 laser (1kHz/ 120mJ/ 8fs) is in 
development in Vilnius.

The SYLOS-driven Long Gas High-Harmonic Generation 
(GHHG) beamline is being commissioned, using 20 m 
focusing in combination with a single gas cell of variable 
length (36-70 cm) is fully assembled. The SYLOS-driven 
Compact GHHG beamline is fully assembled. 

The XUV pulses are generated and characterised with 
respect to pulse energy (µJ level), spatial beam profile, 
photon spectrum (up to 150 eV energies) and temporal 
properties. An end-station, hosting back-focusing 
multilayer mirrors for wavelength selection and 
focusing in combination with a bi-polar Time- of-Flight 
spectrometer, is commissioned. A commissioning user 
campaign was successfully carried out in November 
2021, during which nonlinear two-photon atomic 
processes were observed using the generated XUV 
pulses.

The Medium Shielded Target Area (MTA) houses the 
eSYLOS and SYLOS Surface HHG Plasma beamlines. 
The beam-transport system from SYLOS2, SEA and 
SYLOS3 to MTA are under construction.
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The High Repetition Laser (HR)

The fiber-based HR1 laser (100kHz /1mJ/ < 7fs) serves 
GHHG beamline developments and user experiments, 
and i t includes carr ier-envelope phase (CEP) 
stabilisation. The HR2 system with 5 mJ pulse energy 
is under development in Jena scheduled to be shipped 
to ELI ALPS in Aug 2022.

The two HR Laser-driven GHHG attosecond beamlines 
produce attosecond pulse trains for XUV – IR pump- 
probe measurements, in the gas phase. The beamlines 
are continuously upgraded and optimised. Currently ~166 
as APTs in the 30-70 eV photon energy range with up 
to 75 pJ energy are delivered on target, an outstanding 
result at 100 kHz operation. The results of this were 
selected as a cover story in the journal Utrafast Science.

One beamline incorporates a time-delay compensated 
monochromator for selecting different XUV spectral 
widths, down to 50 meV, while preser ving the 
few-femtosecond duration of the XUV pulses. 
Commissioning experiments have included all-optical 
control of the high harmonic spectral peak positions.

The beamlines are equipped with special experimental 
stations, like a VMI end-station and a reaction 
microscope end-station available for XUV – IR pump- 
probe measurements in the gas phase, as well as a 
NanoESCA end-station for surface science.

Mid-Infrared Laser
The Mid-Infrared Laser (MIR) is dedicated to drive 
strong-field interaction experiments in solids 
and gases at 100 kHz repetition rate, allowing for 
unprecedented amount of data for proper statistical 
analysis of low- yield processes driven by 3.2 μm CEP 
stable few-cycle pulses. 

After several years of continuous user operation, the 
MIR laser (100kHz/ 3.2μm/ < 40fs) has gone through 
extensive maintenance. A back-up oscillator was 
commissioned to reduce laser downtime. The laser will 
be moved to another lab and recommissioned.
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THz activities

The Nonlinear Terahertz (THz) Spectroscopy Facility 
(NLTSF) enables time-resolved studies using a strong 
THz pulse to initiate changes in the sample and a weaker 
THz pulse to probe them. User-inspired measurement 
capabilities were implemented to combine optical pump 
or probe pulses with the THz pulses. A broad temperature 
range from 6 K to 800 K is available for the sample by 
an integrated compact cryocooler-heater unit.  Scientific 
topics span a broad range from solid-state physics and 
exotic materials, to in vivo biological specimens. 

A dual architecture THz pump laser serves the high 
energy THz beamline with an Yb and Ti:Sa probe arms 
to sub-10fs synchronization. The development and 
installation of the High Energy-THz (HE-THz) source was 
completed by the University of Pécs. Single-cycle THz 
pulses with up to 1 mJ energy were demonstrated from 
this source.
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The Peta-Watt Laser
The High-Field Peta-Watt laser is in commissioning, 
demonstrating promising results already with an 
uncompressed 22J pulse energy at 10Hz. The sampled 
beam was compressed to 23.6 fs. The Beam transport 
towards the High Shielded Target Area (HTA) has been 
assembled and the PW compressor is already in position.

The HTA will house the ePW and PW Surface HHG 
plasma beamlines, as well as a multipurpose high 
field physics end- station. It will accommodate user 
experiments centred on relativistic intensity laser-
plasma interactions in gas, liquid and solid targets, 
nanometer-scale foils and nano-photonic targets. 

Recent commissioning activities of ELI ALPS
ELI ALPS is approaching the end of the implementation 
phase for the facility, the main priority being the 
installation and commissioning of the remaining 
research technology. As part of this activity the 3rd 
ELI ALPS user call was opened in November 2021. 
The call involves submission of proposals to the ELI 
ALPS user office and a peer review process by a 
Panel of international experts. 18 equipment were 
offered (4 new compared to last year’s call and 5 with 

upgraded features).  16 proposals received were found 
to be technically feasibe and expected to be concluded 
before September 2022. To keep up with increased 
expectations, the central research building is being 
refurbished, adding some 2 MW of extra water-cooling 
capacity, as well as increasing the available electric 
capacity by 1.6 MVA, providing a stable basis for all 
the research areas..
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Auxiliary facilities
Nanofabrication
 
A RAITH e-LINE Plus electron microscope and electron 
beam lithography system (EBL), accessible for electron 
microscopy and nanolithography is operational with 
the whole lift-off technological chain and a wire bonder.  
A Scios 2 HiVac electron microscope and focused ion-beam 
device (FIB) accessible for imaging (SEM and STEM), milling 
of thin film cross-sections, direct writing of nanopatterns 
and preparation of TEM lamellae is operational. A scanning 
near-field optical microscope in pump-probe configuration 
will supplement capabilities.

Femto-chemistry
 
A transient absorption setup measures ultrafast 
laser-induced changes in liquid samples in a pump-
probe configuration. The spectrometer attached to 
the HR1 laser system was qualified using 515nm, 30fs 
pump pulses. It is possible to use the ~10 fs pumping 
with the HR1 laser system and a 256 nm UV. A gas 
phase reaction chamber is designed to measure the 
chemiluminescence spectra of photo-dissociated 
molecules with high spectral (0.01 cm-1) and temporal 
resolution (2.5 ns), including a high-resolution step-
scan Fourier Spectrometer 200nm-100cm-1.

Biology and Chemistry 
Preparation Laboratories
 
The ELI ALPS biological laboratories are fully 
operational, including radiobiology with zebrafish, 
histopathology, molecular biology and cell culture 
laboratories. The chemical laboratory is equipped with 
standard laboratory equipment for sample preparation 
and characterisation.

Simulation tools 
 
Simulation tools were developed to study intense laser 
matter interactions including PIC and hydrodynamic 
codes. Recent simulation advances include modelling 
alignment and orientation for polyatomic molecules- 
particularly for ELI-relevant laboratory conditions and 
laser parameters, as well as for nonequilibrium carrier 

dynamics in semiconductors and ultrafast anisotropic 
response of chalcogenide thin films.

Optical workshop
 
An in-house facility for polishing and coating custom 
optical components with advanced metrology 
is established. A thin film deposition equipment for 
large area coatings is currently being installed. This 
is developed as part of the M2 TECH consortium 
comprising mostly of RIs active on the field of high- 
energy multi-messenger astrophysics and institutes 
operating high energy lasers. A key research challenge 
for the M2Tech consortium is to drive the optical 
performance of components, both substrates and 
coating technologies, beyond the state-of-the-art and 
to scale-up to metre-scale.
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ELI Beamlines 
ELI Beamlines developed and operates four leading edge high-power femtosecond laser 
systems reaching unprecedent intensities. ELI Beamlines offers to its users unique 
femtosecond sources of X-rays and accelerated particles. These beamlines enable 
pioneering research not only in physics and material science, but also in life science, 
laboratory astrophysics, chemistry with strong application potential.

Currently, several of the main laser beamlines are operational and are being expanded and 
upgraded to reach their full performance and maximum availability. Other laser systems 
are in commissioning. The ELI Beamlines Facility includes on 320 researchers, engineers 
and other professionals from more than 25 countries.

In 2021 the focus was on achieving the following objectives:

• Improvement of user capabilities at four experimental stations in the experimental hall 
E1 supported by the L1 laser with a specific focus on high intensity radiation experiments;

• Complete commissioning of the ELIMAIA and P3 beamlines using the L3 HAPLS laser 
beam and making these beamlines available to users;

• The first phase of commissioning of the experimental chain using the kJ L4n laser in the 
experimental P3 chamber.

Two commissioning user campaigns enhanced 
verification of the experimental assemblies, transport 
beams, DAQ, and control and security systems. They 
also helped to identify problems with L3 HAPLS laser 
pre-pulses. A number of joint experiments with external 
users have taken place in research projects involving ELI 
Beamlines, such as ELIBIO, ADONIS and GACR projects. 
User experiments in 2021 were conducted simultaneously 
on several devices for a combined per iod of  
87.6 weeks. 

ELI Beamlines operated four experimental stations for 
external users through open calls in 2021. Significant 
scientific and technological achievements were achieved 
at high-energy stations used for ion acceleration and 
high energy density physics. These experimental chains 
will be further optimised with user-friendly users for 
full entry into routine user operation during 2022. The 
scientific team maintained a high publication record with 
more than 100 high quality articles forming a solid basis 
for the scientific reach of the Centre’s activities. 
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The ELI-Beamlines Lasers
L1 ALLEGRA / F-SYNC Laser System
The L1 Allegra team developed and implemented several 
improvements to the pump laser system, achieving higher 
efficiency pulse generation at the second harmonic 
wavelength of 515 nm and higher output energy of the 
entire system. The resulted in a redesigned system 
for the distribution of input pulses for all regenerative 
amplifiers, forming the main part of the pump lasers. This 
scheme includes individual pulse extensions for each of 
the pumping lasers as well as a new fiber oscillator.

Using the L1 Allegra system, 9 experimental campaigns 
were implemented in 2021 for a total length of 18 
weeks. The L1 Allegra laser output bundle was used 
by experimental projects for 350 hours at 15 mJ 
and 40 hours at 30 mJ. That is a twofold increase of 
experimental operation hours, compared to 2020 with 
Covid-19 restrictions.

During 2021, development of the F-SYNC additional 
bundle continued, aiming to significantly expand the 

potential of the L1 system with a second independent 
source of ultra-short pulses with an energy of 15 mJ 
and a repetition rate of 1 kHz, synchronised with 
femtosecond accuracy with the L1 main bundle. Both 
pulses can be delayed at will, opening new possibilities 
for carrying out complex pump-probe experiments.

The development of the EMILKA main thin-disk 
regenerative amplifier with a pulse separator and 
a lattice compressor has been completed. This new 
arrangement completely eliminates the need for a 
costly Ti:Sapphire oscillator and at the same time allows 
amplification in picosecond OPCPA without the need for 
active synchronization of pumping and signal pulses. 
All three stages of OPCPA have been put into operation 
with an output energy of 16 mJ compressible to a pulse 
length of less than 20 fs. The system is equipped with 
state-of-the-art control electronics, diagnostics and 
several systems for volume stabilisation, which allow 
automatic operation of the laser.
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L3-HAPLS Laser system
The high-energy performance of the L3-HAPLS (High 
repetition rate Advanced Petawatt Laser System) 
laser became fully operational for experimental 
stations in hall E3 and E4. The L3-HAPLS laser relies 
on semiconductor excitation using diodes, and enables 
continuous operation at 1 PW with a repetition rate of 
10 Hz. The pump laser is based on Nd doped glass, the 
beam of which is converted into a second harmonic 
(wavelength 527 nm) and used to excite the Ti:sapphire 
power amplifier, designed for a generation of pulses 
with an energy of up to 45 J (with a central wavelength 
of 810 nm). The generated pulses are compressed in a 
vacuum lattice compressor to a length of <30 fs. The 
laser beam at the compressor output has a size of 
214x214 mm. 

During 2021, the L3-HAPLS laser was operated 
for a total of 20 weeks for experimental activities. 
The aim was to test plasma diagnostics, improve 
the time contrast of laser pulses and pilot studies 
of the laser generation proton beam; in the latter 
experiments conducted with 1 Hz pulses, routine 
proton beam formation was demonstrated with an 
energy of 10 MeV.

The L3-HAPLS laser was developed at Lawrence 
Livermore National Laboratory with the active 
participation of the laser team, which was responsible 
for the construction of selected subsystems, in 
particular the output compressor of PW pulses.
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L4-ATON laser system
The L4-ATON laser (the highest energy and the 
highest peak optical performance at ELI Beamlines) 
is completing commissioning. The main subsystems 
of the laser are the Optical Parametric Chirped Pulse 
Amplification (OPCPA) preamplifier chain, capable 
of generating pulses with energy up to 5 J and two 
large neodymium-doped glass-based amplifiers with 
optical apertures of 18 and 30 cm, providing output 
energy exceeding 1.5 kJ at a wavelength of 1.06 
µm. These amplifiers use innovative liquid cooling 
technology, allowing full-energy shots up to once per 
minute. The L4-ATON laser system was developed in 
collaboration with a consortium of companies National 
Energetics and EKSPLA.

A combination of two types of neodymium-doped 
laser glasses in power amplifiers, enables an output 
>1.5 kJ pulses with a spectral width of >13 nm, allowing 

them to be compressed to 150 fs and generate a peak 
power of 10 PW. The output pulses are compressed in 
an 8-meter vacuum compressor using diffraction grids 
with dimensions of 850x700 mm. The size of the laser 
beam in the compressor is 620x620 mm. In 2021, the 
construction of the optical beam transfer system from 
the laser output to the compressor was completed.

In addition to the generation of compressed 150 fs 
pulses, the L4-ATON laser is able to provide kJ 
nanosecond pulses with adjustable length (in the 
range of 0.2 – 10 ns) and adjustable time profile 
(in the step of 125 ps) for experiments focused on 
laboratory astrophysics, hot density matter research, 
thermonuclear fusion issues, etc. In 2021, the optical 
transmission system and transport of the kJ laser beam 
to the experimental hall E3 were completed, where the 
first experiments with this beam will take place in 2022.
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Radiation Physics and Electron Acceleration
X-Ray sources
 
The X-ray team continued to develop, extend and prepare 
for the user operation three types of laser-excited X-ray 
sources: the source of coherent femtosecond XUV pulses 
on the HHG Beamline, a one-kHz source of k-alpha 
radiation working with a copper tape target, and an X-ray 
gammatron source was connected to the L3 laser. These 
X-ray sources provide full spectrum of different X-ray 
sources that each deliver specific properties. Applications 
range from structure analysis in solid-state, atomic 
physics and molecular chemistry via imaging applications 
in medicine and the life sciences through to the discovery 
of the basic building blocks of life. These results were 
published in several scientific journals.  

LUIS research program
The ADONIS-LUIS project is the development of a laser-
controlled, free-electron compact laser based on advanced 
laser technology, new methods of particle acceleration, and 
compact undulator technology. The LUIS technologies are 
installed in the experimental hall E5 at ELI Beamlines and 

integrated with the L3-HAPLS laser, including a rotating 
distribution mirror located in the E3 experimental hall. 
The LUIS project is recognised by the broader European 
community through the EuPRAXIA collaboration.

Research of Very Intense Fields
The HiFI Project was established in 2017 for the research 
of very intense electromagnetic fields. This project 
group provides the basis for the implementation of 
new experiments, while building synergy between 
theory and experiment through analytical modelling 
and large-scale numerical simulations on high-
performance computer clusters. The HiFI project aims 
to study new physical modes in which radiation reaction 
force and quantum-electrodynamic processes play 
a significant role, as well as research related to e.g. 
laboratory astrophysics. HiFI project members produced 
41 publications in international journals during 2021. 
Major scientific achievement was reveal of an ultra-
short ultra-relativistic collimated positron population 
and their energy spectra, angular distribution, and 
temporal profile and electron-positron pair production. 

Ion Acceleration and Applications of High  
Energy Particles
This Department focuses on generation of laser-
plasma based ion sources and demonstration of 
proof-of-principle experiments aimed at envisioning 
future societal applications in multidisciplinary 
areas with special attention paid to biomedical ones 
(ELIMED). 

In 2021, the laser plasma ion accelerator (one of the two 
main parts of the ELIMAIA beamline) was successfully 
put into basic operation. This was a key phase that 
allowed to improve the L3-HAPLS laser properties on 
the target (in terms of pre-pulse and focus capability) 
for the subsequent commissioning of other target areas 
in the ELI Beamlines (and the user experiments there). 
The ELIMAIA laser plasma ion accelerator produced 
proton beams with limit energies between 15-20 MeV 
with a maximum repetition rate of 1 Hz. In addition, it 
was shown to be capable of generating many shots 

per day (up to 500 shots in a row) including automatic 
placement of new targets, automatic data storage 
and analysis. The department also a developed laser-
controlled, renewable source of proton beams based 
on a continuously produced target in the form of a 
solid-state hydrogen ribbon, generated by focusing the 
L3-HAPLS laser on the target at relativistic radiation 
intensities of 1019 W/cm2 and a repetition rate of 0.1 Hz. 
Using a 100 μm-thick hydrogen ribbon, protons with a 
maximum energy of 1.5 MeV proving the potential of 
the method were accelerated. 

Major progress was achieved in Proton-Boron fusion 
using LFEX PW laser and so-called “target” arrangement. 
In-house experiments demonstrated a way to efficiently 
generating alpha particles (flow ~1010/sr) from the p-B 
fusion reaction using the LFEX petawatt laser (Osaka, 
Japan) for the first time in a “target” configuration. 
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Structural Dynamics 
The objective of the Structural Dynamics Department in 
2021 was to operate and further develop user stations 
for research on the structure, dynamics and function 
of samples – from isolated atoms to complex biological 
samples and solids. Central experimental technologies 
include time-differentiated diffraction and dispersion and 
imaging techniques, optical (IR to DUV), XUV and X-ray 
spectroscopy, as well as ion and electron spectroscopy. 

In 2021, user operations focused on supporting 
22 user applications obtained from the call “2021 
EXPERIMENTS in AMO science, ultra-fast optical 
spectroscopy and X-ray diffraction”. The core areas of 
these user experiments were in the Atomic, Molecular 
and Optical science (AMO) and the development of XUV 
and X-ray sources, time-differentiated spectroscopic 
ellipsometry, transient optical absorption and 
femtosecond stimulated Raman spectroscopy. 

In addition to support many user projects scientists 
of this department carried out their own research and 
development within national and international projects. 
This research resulted in 17 scientific publications in 
peer-reviewed journals in 2021.

The ELIBIO program explores new frontiers in light 
and optics with the aim of achieving break-through 
scientific knowledge in biology, chemistry and physics. 
A key achievement of the project is the establishment 
of a new interdisciplinary center of excellence in the 
life sciences ELI Beamlines, including a new biological 
laboratory that enables work with high-risk biological 
agents, including cells, bacteria, viruses and toxins. The 
biological laboratory is now fully operational and ready 
to accept external users. 

Plasma Physics and Ultra-High Intensity Interaction 
The main activity and key objective of this Department 
was full connection of the L3 laser (HAPLS) to 
experiments in the P3 chamber. Also a kilojoule 
nanosecond beamline up to P3 was assembled and 
is ready for full commissioning. It will be the world’s 
first laser in this performance category with a minute 
repetition cycle. It will provide unique possibilities for 
the study of high-energy density laser plasma with 
relevance for inert fusion and the study of astrophysical 
and geophysical phenomena. 

F u r t h e r m o r e ,  a  p r o m i s i n g  a n d  i n t e r e s t i n g 
cooperation with the Institute of Photonics and 
Electronics of the AVCR was launched with the aim 
of 3D printing of foam targeting for basic studies of 
interactions between laser and plasma in the context 
of inert fusion. 3D-printed foams were successfully 
tested in a recent experimental campaign. Five 
articles are in preparation to document the progress 

of the foam target initiative covering experimental, 
theoretical, numerical modelling, and technical 
results.
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ELI Partnerships and 
Collaborations

Partners Country
Institut National de la Recherche Scientifique (INRS) Canada
Shanghai Institute of Optics and Fine Mechanics 
(SIOM) China

Foundation for Research and Technology Cyprus
Faculty of Nuclear Sciences and Physical 
Engineering, Czech Technical University in Prague

Czech 
Republic

Masarykova univerzita, Ústav výpočetní techniky, 
Centrum CERIT-SC

Czech 
Republic

CARDAM s.r.o. Czech 
Republic

Proton Therapy Center Czech s.r.o. Czech 
Republic

Centre National de la Recherche Scientifique France
European Synchrotron Radiation Facility (ESRF) France
Pierre et Marie Curie University France
Centre National de la Recherche Scientifique (CNRS) France
Commissariat à l’énergie atomique et aux énergies 
alternatives (CEA) France

University of Bordeaux (Université de Bordeaux) France
Ludwig-Maximilians-Universität München (LMU) Germany
Deutsches Elektronen-Synchrotron (DESY) Germany
Helmholtz-Zentrum Berlin für Materialien und 
Energie GmbH Germany

Institute of Experimental Physics II, Leipzig 
University Germany

Technische Universität Darmstadt (TUDA) Germany
The Helmholtz-Zentrum Dresden-Rossendorf  
(HZDR) Germany

Universität Hamburg, the Faculty of Mathematics, 
Informatics and Natural Sciences (MIN) Germany

Technische Universität Berlin Germany
European XFEL, Schenefeld Germany
Max-Born-Institut Berlin Germany
Max-Planck-Gesesellschaft zur Förderung der 
Wissenschaften Germany

Technische Universitat Kaiserslautern Germany
Universität Jena Germany
FORTH - Foundation for Research and  
Technology-Hellas Greece

ATOMKI (Magyar Tudományos Akadémia 
Atommagkutató Intézet) Hungary

EDUTUS College (Tatabánya) Hungary
Eötvös Loránd Fizikai Társulat Hungary
Szegedi Biológiai Kutatóközpont Hungary
SZTE Fizika Doktori Iskola Hungary
Testnevelési Egyetem Hungary
University of Pécs Hungary

Collaborations are at the heart of the ELI mission. As a network of facilities built from the ground up, ELI 
requires the knowledge and expertise of a variety of different partners. By combining efforts, it is possible to 
tackle bigger and more complex scientific challenges. The knowledge and exchange of best practices make a 
more efficient and effective approach possible to maximise impact. Active engagement with new and strategic 
partners also ensures the future sustainability of ELI as a whole. 

Collaborations take on a variety of forms including, scientific collaborations for experiments, 
Memoranda of Understanding (MoU), strategic partnerships, formal agreements, grants and others. 
Active engagement with the scientific community, stakeholders and industrial partners ensures 
that ELI is at the cutting edge of research. In the end the scientific collaborations on experiments. 

The ELI ERIC Facilities already have actively engaged in multiple collaborations with the following partners.  
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ELI Partnerships and 
Collaborations

University of Szeged Hungary
WIGNER Institute Hungary
Indian Institute of Technology India
Hebrew University of Jerusalem (HUJI) Israel
Elettra-Sincrotrone Trieste S.C.p.A. Italy
Laboratori Nazionali del Sud (LNS), of the Instituto 
Nazionale di Fisica Nucleare (INFN) Italy

Institute of Photonis and nanotechnology, INF Milano Italy
Section of Radiological Sciences of the Department 
of Biomedical Sciences and of Morphologic and 
Functional Imaging of the University of Messina

Italy

Fondazione Famiglia Pintaura (FFP) Troina Italy
Istituto di Fotonica e Nanotecnologie (CNR-IFN) Italy
University of Rome Italy
Institute for Materials Research, Tohoku University Japan
The Institute for Solid State Physics, The University 
of Tokyo Japan

Faculty of Engineering, Utsunomiya University Japan
Japan Atomic Energy Agency (JAEA) Japan
National Institute for Fusion Science (NIFS), National 
Institutes of Natural Sciences (NINS), Gifu Japan

National Institutes for Quantum and Radiological 
Science and Technology, Kansai Photon Science 
Institute (KPSI)

Japan

Photon Pioneers Center in Osaka University Japan
Center for Physical Sciences and Technology, FTMC Lithuania
University of Vilnius (Vilnius Universitetas) Lithuania
Institute of Physical Chemistry, Polish Academic 
Sciences Poland

Institute of Plasma Physics and Laser Microfusion (IPPLM) Poland
Jan Kochanowski University in Kielce Poland
Wroclaw University of Science and Technology Poland
Warsaw University Poland
Instituto Superior Técnico Portugal

Advanced Photonics Research Institute, APRI-GIST Republic of 
Korea

Korea Basic Science Institute (KBSI), Republic of 
Korea

Extreme Light Infrastructure-  Nuclear Physics, 
Romania Romania

„National Institute for Research and Development 
of Isotopic and Molecular Technologies” Romania
Keldysh Institute of Applied Mathematics (KIAM) Russia
National Research Nuclear Universit Russia
Orosz Tudományos Akadémia Alkalmazott Fizikai 
Intézete (IAP RAS) Russia

Institute of Physics, University of Belgrade Serbia
Centro De Laseres Pulsados (CLPU) Spain
Universidade de Santiago de Compostela Spain
University of Barcelona Spain
Uppsala University Sweden
University of Lund Sweden
The European Organization for Nuclear Research 
(CERN), Geneva, Switzerland Switzerland

ETH Zürich - Eidgenössische Technische Hochschule 
Zürich Switzerland

Imperial College of Science, Technology and 
Medicine London UK

Science and Technology Facilities Council (STFC) UK
Strathclyde Intense Laser Interaction Studies Group 
of Strathclyde University

United 
Kingdom

The Queen’s University of Belfast United 
Kingdom

University of Oxford, Department of Physics United 
Kingdom

Royal Holloway and Bedford New College United 
Kingdom

University of Rochester (UR), Laboratory for Laser 
Energetics (LLE) USA

University of California USA
Ohio State University (OSU) USA
University of Michigan USA
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The Integrated Management and Reliable Operations 
for User-based Laser Scientific Excellence (IMPULSE) 
project is a 42-month EU-funded project supporting 
t he t ransi t ion o f EL I  t o sus tainable ,  uni f ied 
operations. As ELI enters a crucial phase with the 
recent establishment of the ELI European Research 
Infrastructure Consortium (ELI ERIC) and the gradual 
opening of the ELI Facilities to users, IMPULSE 
addresses the key scientific, technical, organisational, 
and management requirements of this transition, 
building user communities and expanding the ELI 
member consortium. Importantly, IMPULSE also aims 
to position ELI as a global platform for high-power laser 
development, driving innovation in the field. Together, 
the partners will implement standards and practices 
supporting excellence and consistent quality for users.

IMPULSE brings together the expertise and experience 
of leading European laser facilities to accelerate ELI’s 
transition to top-level sustainable operations. It will 
leverage opportunities for technical synergies across 
Europe’s leading high-power, short-pulse laser centres. 
The project aims in particular at implementing best 
practices to ensure efficient and controlled operations 
of ELI’s cutting-edge laser technologies and support 
excellent user access.

Importantly, IMPULSE also aims to position ELI as a 
global platform for high-power laser development, 
driving innovation in the field. Together, the partners 
will implement standards and practices supporting 
excellence and consistent quality for users. IMPULSE 
will scientifically demonstrate the performance and 
potential of each of the ELI facilities early in the 
operational programme. An extensive analysis of 
the scientific community that can exploit ELI and 
other laser facilities will be carried out. That will be 
supported with extensive outreach activities to anchor 
the success of ELI’s scientific programme with a broad 
community.

Project information
Project acronym: IMPULSE
Project full name: Integrated Management 
and reliable operations for User-based Laser 
Scientific Excellence 
Grant Agreement number: 871161

Beginning of project: November 2020
End of project: May 2024
Total budget: ~ 20,000,000 EUR
Website: impulse-project.eu/

Other Partners

ELI Project Partners

QUB
Belfast

CLPU
Salamanca

ELI ERIC
Project Coordinator:

IST
Lisbon
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ELI ERIC (Extreme Light Infrastructure European Research 
Infrastructure Consortium)

ELI ALPS (ELI-HU Kutatási és Fejlesztési Nonprofit Közhasznú 
Korlátolt Felelősségű Társaság)

ELI Beamlines (Fyzikalni Ustav AV CR V.V.I.)

ELI-NP (Institutul National De Cercetare-Dezvoltare Pentru Fizica 
Si Inginerienucleara-Horia Hulubei)

TUDA (Technische Universitat Darmstadt)

STFC (Science and Technology Facilities Council, United Kingdom)

LMU Muenchen (Ludvig-Maximilians-Universitaet Muenchen)

CLPU (Consorcio Para El Diseno, Construccion, Equipamiento y 
Explotacion Del Centro De Laseres Pulsados Ultracortes Ultraintensos)

CNR (Consoglio Nazionale delle Ricerche)

ELETTRA (Elettra Sincrotrone Trieste SCPA)

HZDR (Helmholtz-Zentrum Dresden-Rossendorf EV)

IST (Instituto Superior Tecnico)

INFN (Instituto Nazionale di Fisica Nucleare)

QUB (The Queen’s University of Belfast)

FORTH (Idryma Technologias Kai Erevnas)

QUB
Belfast

STFC
Swindon

TUD
Darmstadt

LMU
Munich

ELETTRA 
Trieste CNR-IFN

Milan

INFN-LNS
Catania

HZDR
Dresden

FORTH
Heraklion

ELI ERIC
Dolní Břežany

FZU (ELI Beamlines)
Dolní Břežany

ELI-HU Ltd. (ELI ALPS)
Szeged

IFIN-HH (ELI NP)
Măgurele

Accelerating Laser Science
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A delegation, including representatives from the 
Bulgarian Ministry of Education and Science, as well as 
the Bulgarian Academy of Sciences visited ELI ERIC in 
autumn 2021 to discuss possibilities for collaborations 
and strengthen the engagement with the scientific 
community and government stakeholders (see bottom 
right photo below). As a founding observer in ELI ERIC, 
Bulgarian representatives participate in the ELI ERIC 
governance and advisory bodies. 

There is strong engagement from Germany partners 
Helmholz Zentrum Dresden Rossendorf (HZDR), 
Technische Universität Darmstadt (TUD) and 
Ludwig-Maximilians-Universität München (LMU) in 
the IMPULSE project. With TUD support, existing and 
new targetry capabilities are being developed. These 
capabilities are much needed by the new large-scale 
research facilities for them to be able to utilise the full 
potential of their existing instruments to the benefit 
of their user community. The collaboration with LMU 
foresees an exchange with CALA in the development 
of standardised procedures and diagnostics for high-
intensity laser infrastructures. ELI Beamlines and 
HZDR have held joint scientific workshops to explore 
collaboration areas. Multiple user groups (10) from 
Germany have already performed experiments at the 
ELI Facilities and there is strong interest from students 
to study and write dissertations in scientific fields 
related to ELI.

Foundation for Research and Technology-Hellas 
(FORTH) is actively engaged with ELI and the IMPULSE 
project facilitates opportunities for collaboration in 
research as well as education and training. A Greek 
stakeholders meeting took place in Athens in June 2022 
(see bottom left). Representatives of the Greek General 
Secretariat for Research and Technology, leaders of 
academic research, applied research, Universities and 
industry discussed the current state of collaboration 
with the ELI facilities and a possible way toward a 
future membership in ELI ERIC.

Italian partners, Consoglio Nazionale delle Ricerche 
(CNR), Elettra Sincrotrone Trieste SCPA (Elettra) 
and Instituto Nazionale di Fisica Nucleare (INFN) 
have been long standing par tners of ELI . The 
collaborations are based on multiple technological 
and scientific cooperation and exchanges and have 
been strengthened by the IMPULSE project, in 
particular with regard to development beyond the 
state-of-the-art capabilities in attosecond science, 
education and training, technology transfer to 
industry and user office development. Italian user 
groups (7) have already performed experiments at 
the ELI facilities and there is strong interest from the 
community in ELI.

Partner Activities
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The Spanish Center for Pulsed Lasers (CLPU) in 
Salamanca has been an active collaborator of ELI. 
IMPULSE facilitates knowledge exchange on the 
operation of lasers and secondary sources and leading 
to more efficient experimental campaigns for VEGA-2 
and VEGA-3 (PW) and enable better user experience 
for the community. To strengthen ELI’s relationship 
and connections to the scientific network in Iberia an 
ELI ERIC Iberian Information Day took place online with 
representatives from the scientific community, industry 
and political stakeholders online (11 November 2021) 
and in person (1 June 2022) in collaboration with CLPU 
and the Portuguese Instituto Superior Técnico (IST) (see 
left photo above). 

The Instituto Superior Técnico (IST) has a history of 
collaboration with ELI and is an active partner in the 
IMPULSE project. IMPULSE facilitates interactions 
between the Portuguese scientific community and 
promotes opportunities for education and training 
for a potential future membership in ELI ERIC. IST 
co-organised the ELI ERIC Iberian Information Day 
mentioned above and has launched an ELI/IST 

Fellowship programme with the goal of growing the 
national scientific community of ELI users. 

The collaborations with partners Queens University of 
Belfast (QUB) and Science and Technology Facilities 
Council (STFC) are based on existing collaborations 
such as an MoU and joint experimental campaigns. 
Both partners have the competence for future scientific 
collaborations. In particular, QUB has expertise in the 
field of laser-plasma interaction and acceleration 
experiments, as well as radiobiology and radiolysis 
and STFC in high peak power laser experiments and 
targets which shows industrial promise.

In Poland a consortium has been established ELI – Polska 
which includes multiple Polish stakeholders coordinated 
by the Military University of Technology (MUT) 
- Institute of Optoelectronics to identify areas of 
possible cooperation on research as well as training 
and education opportunities. A partner day was held 
in September 2021 in Poland to explore the scientific 
case for ELI (see right photo above).

In Memoriam
The Single Cycle Laser SYLOS, which employs Optical parametric 
chirped pulse ampli fi ca ti on (OPCPA) tech no logy invented at 
Vilnius University Laser Research Center at 1992 by Lithuanian 
research group of Prof. Algis Piskarskas and Prof. Audrius 
Dubietis, has been designed and manufactured by a consortium 
of two Lithuanian companies – EKSPLA and LIGHT CONVERSION 
and installed ELI ALPS in Szeged, Hungary. The laser community 
is saddened by the passing of Prof. Algis Petras Piskarskas, 
one of the most prominent Lithuanian physicists and creator of 
laser science in Lithuania on 6 June 2022.
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ELI Nuclear Physics (ELI-NP) 
in Magurele, Romania, is focused on laser- based 
nuclear physics. It will host two machines, a very high 
intensity laser, where beams from two 10 PW lasers 
are coherently added to get intensities of the order of 
1023–10 24 W/cm2, and a very intense, brilliant gamma 
beam obtained by incoherent Compton back scattering 
of a laser light off a brilliant electron beam from a 
conventional linear accelerator. Applications include 
frontier fundamental physics, new nuclear physics, 
astrophysics, nuclear materials and radioactive waste 
management.

IMPULSE serves as bridge to pave a path towards 
collaboration with the forthcoming ELI facility in 
Romania. This approach enables strong collaboration 
and convergence at the level of the ELI Facilities 

EU Grant Collaborations

 
The European Research Infrastructure Consortium 
(ERIC) legal framework was introduced in 2009 
to support the establishment and operation of 
large-scale European Research Infrastructures. The 
ERIC community has expanded in 10 years with 
23 established ERICs. The variety and diversity of 
ERICs make them important players in European science 
excellence that respond to various societal challenges, 
which leads to groundbreaking scientific achievements 
in different domains. This supports science diplomacy, 
and creates bridges between research communities 
within Europe and worldwide. 

Formed in 2017, the community of the ERICs was 
brought together by the ERIC Forum to strengthen 
coordination, advance ERICs’ operations, collectively 
respond to common challenges, and effectively interact

with the European Commission and key stakeholders. 
The Forum strategically contributes to the development 
of ERIC related policies, making it one of the leading 
science policy voices in Europe. 

The ERIC Forum implementation project has been 
supporting the Forum’s activities since its launch in 
January 2019. In 2021, the ERIC Forum developed 
several reports and organised a set of trainings/
workshops, providing guidance and best practices 
on key areas that would support ERICs’ operations 
and contribute to their development, including: 
sustainability planning, quality management and 
reproducibility, human resources issues, procurement 
and VAT practices, and more. The ERIC Forum has also 
contributed to the EGERIC (Expert Group on the ERIC 
Regulation) report assessing the implementation 
of the ERIC regulation.  Moreover, the ERIC Forum 
supports in fostering ERICs’ visibility by showcasing 
their achievements, added value and contribution 
to grand societal challenges, including the UN SDGs 
(Sustainable Development Goals). 
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The Integrated Initiative of European Laser Research 
Infrastructures, Laserlab-Europe, has entered a new 
phase of its successful cooperation: the Consortium 
now brings together 35 leading institutions in laser-
based inter-disciplinary research from 18 countries. 
Toge t her w i t h ass ociat e p ar t ner s ,  L as er lab 
covers the majority of European member states. 
24 laboratories offer access to their facilities for 
research teams from Europe and beyond, supported 
by EC funding. 

Lasers and photonics, one of only five key enabling 
technologies identified by the European Union, are 
not only essential for the scientific future but also for 
the socio-economic security of any country. Given the 
importance of lasers and their applications in all areas 
of sciences, life sciences and technologies, the main 
objectives of the Consortium are:

• To maintain a competitive, inter-disciplinary network 
of European national laser laboratories;

• To strengthen the European leading role in laser 
research through Joint Research Activities (JRA), 
pushing the laser concept into new directions and 
opening up new applications of key importance in 
research and innovation;

• To offer transnational access to top-quality laser 
research facilities in a highly co-ordinated fashion 
for the benefit of the European research community;

• To increase the European basis in laser research 
and applications by reaching out to neighbouring 
scientific communities and by assisting in the 
development of Laser Research Infrastructures on 
both the national and the European level.

ELI collaborates with Laserlab-Europe on various 
levels including activities such as workshops but also 
specifically on the development of a laser science and 
technology landscape analysis of Europe which is also 
supported by IMPULSE.

The Photon and Neutron Open Science Cloud (PaNOSC) 
project is an EU funded project aiming to provide 
common policies, strategies and solutions for enabling 
Open Science through the adoption of FAIR principles 
across European photon and neutron facilities.

A major objective of PaNOSC is to ensure that the 
PaNOSC partners consisting of RIs and ERICs on the 
ESFRI roadmap make their data open and available 
to the EOSC. While two of the RIs (ESS and ELI) are 
still in the process of construction and ramping up to 
user mode, respectively, they are ready to publish 
Open Data from the beginning of User Mode, thanks 
to their Open Data policies based on the PaNOSC policy 
framework and the implementation of data catalogues.

PaNOSC has also allowed the partners to offer data 
analysis services by developing an Open-Source data 

analysis portal, VISA, which is ready to be deployed 
as a generic service at an e-infrastructure and/or 
other RIs and made available via the EOSC. It offers 
remote control, data analysis and simulation services 
of experiments, and experimental set-ups, but also 
allows analysis of data available in the data portals.

PaNOSC has onboarded a number of services in the EOSC 
Portal, including the PaNOSC Software Catalogue which 
gives access to over a hundred standard software tools 
used for analysing data from PaN RIs; Pan-learning.org, 
providing access to e-learning materials for PaN students 
and researchers, which is in the progress of integration 
with the training catalogue developed by ExPaNDS. 
Both services will be accessible in 2022 through a single 
platform, pan-training.eu. Additionally, the Human 
Organ Atlas is an open data portal of 3D scans of human 
organs with micron resolution for different pathologies, 
including COVID-19. Finally, PaNOSC, together with 
GÉANT, has put in operation a standard Authorisation 
and Authentication Infrastructure (AAI) common to all 
PaNOSC RIs and EOSC contributors to facilitate access 
to the different services.
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Comunications 
and Outreach
ELI places an emphasis on outreach through a variety of 
activities. While the primary focus is on the engagement 
of the scientific community, partners and stakeholders, 
reaching a wider audience by promoting science and 
informing the general public about the significance of ELI’s 
research is crucial for successful and sustainable operations. 
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ELI engages in a variety of communication and 
outreach activities to initiate an informed dialogue 
with relevant stakeholders and key audiences, including 
external and internal actors. Such activities serve as 
a crucial platform to promote the science being done 
at the ELI facilities. The engagement of the scientific 
community, partners and stakeholders is crucial 
for ELI’s successful and sustainable operations . 
ELI scientists actively participated in international 
conferences, workshops and meetings. These events 
present opportunities for networking and updating 
the community on the progress of the ELI facilities. In 
addition, raising awareness about ELI among a broader 
audience and disseminating on the importance of 
science and research for society is a key communication 
activity at ELI. 

Gaining Momentum Within 
the Scientific Community
In autumn 2021, both ELI ALPS and ELI Beamlines 
held hybrid User Meetings which altogether gathered 
nearly 500 participants from the international scientific 
community in total, in-person and online. While 
the facilities addressed their recent developments 
and scientific capacities, new collaborations and 
experimental plans were discussed with the dynamically 
expanding user network. The User meetings are an 

opportunity for ELI ERIC and the ELI ERIC Facilities to 
engage directly with the current and potential users. 
This year’s meetings also offered an update on the 
transition of ELI to an ERIC as well as the approach to 
ELI’s FAIR Scientific Data Management System. 

Education and Training 
Programmes at ELI
ELI organises a summer school ELISS on an annual 
basis which aims to provide young scientists with 
a comprehensive overview of the generation and 
application of intense laser pulses and laser- driven 
particle and radiation sources. In 2021 the ELI Summer 
School was held as an online event in August. ELISS 
attracted more than 300 participants from 29 
countries, offering 26 lectures and 8 workshops for 
young scientists to introduce them to the most recent 
achievements and innovations of the generation and 
application of intense laser pulses, as well as the 
available systems, end-stations, and overall research 
capabilities provided by the ELI facilities. A student 
poster prize offered a platform for participating 
students to present their own research. Both ELI 
ALPS and Beamlines also host PhD and internship 
programmes in collaborat ion with university 
programmes mostly in Szeged and Prague but also 
internationally. 

51



Engaging University 
Students
Both ELI ALPS and Beamlines host University 
students for visits to the facilities. ELI ALPS has a 
close connection to the University of Szeged through 
various activities. The Day of Physics is an event held 
at the Faculty of Science and Informatics, Institute of 
Physics, featuring lectures, interactive experiments 
and presentations, and a capsule exhibition. Colleagues 
share information, internship and other career 
opportunities with students and visitors while also 
explaining the fundaments of ELI’s scientific activities. 
ELI Beamlines hosts a University Laser Day targeting 
students studying technical or natural sciences at 
university – many participating students return for 
summer internships gaining deeper knowledge in 
several exciting fields.

Teachers as Multipliers
ELI ALPS also hosts a Teachers’ Course each year 
before the start of the school year. In 2021, teachers 

from 27 Hungarian high schools were introduced 
to ELI ALPS’s research activities. The teachers 
were informed more about the specific knowledge 
and methods that could be incorporated into their 
school work. This event series is an effective tool for 
multiplying ELI’s impact on the local curriculum in the 
field of physics.

Reaching Younger 
Audiences
ELI recognised the need to engage with a younger 
audience to increase interest in STEM subjects. 
Reaching students from elementary to secondary 
school is important to support the development of 
future scientists. There are a variety of programmes 
in place at the ELI facilities supporting these efforts. 
ELI Beamlines hosts a variety of events including 
the Talent Academy camp, which offers secondary 
students the opportunity to solve scientific tasks 
and present their results to management. In 2021 
ELI Beamlines launched the first Science Challenge 
in collaboration with HiLASE Centre. The Science 
Challenge is a competition for secondary school 
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students, during which student teams must solve tasks 
combining programming, optics and physics skills at 
the facility. The activity demonstrates to younger 
audiences that laser science is challenging but also 
fun, and presents the career path for a scientists or 
engineer in an approachable way.

International Day of Light
General public outreach is an important avenue for 
ELI to raise awareness, in particular among a local 
and national audience in the host countries. One of 
these occasions is the UNESCO International Day 
of Light on 16 May 2021 which aims to improve the 
public understanding of how light and light-based 
technologies touch the daily lives of everybody and 
are central to the future development of the global 
society, as well as to emphasise the importance of 
basic research in the fundamental science of light. 
ELI Beamlines organised outdoor activities, including 
interactive scientific experiments, a Petawatt pulses 
simulator, and sports programmes such as the Laser 
Run 2021 competition. The main attraction was 
a laser beam projection in the city centre of Prague, 
lighting up the building of the Czech Academy of 
Sciences.

Another occasion for general public outreach is the 
European Researchers’ Night held annually in 
September, increasing awareness of the impact of 
science on everyday life, boosting public recognition of 
researchers’ work and sparking interest in science in 
general. The ELI Facilities welcomed local audiences 
with an open house, educational lectures, facility tours, 
and live scientific and engineering experiments. The 
events attracted almost 1000 visitors combined.

Visit Programme
Nearly 3000 visitors came through the combined doors 
of the two ELI ERIC facility in 2021, despite restrictions 
due to the pandemic. To meet increased public interest 
in ELI, both facilities put in place dedicated visitor 
programmes to offer an overview of the facility and 
present ELI’s scientific mission in an interactive and 
approachable way. In late November 2021, ELI ALPS 
celebrated the opening of the Focus - Interactive Visitor 
Space. The new interactive area offers an opportunity 
to learn more about the science and technology as 
well as the history of the facility. Focus is accessible to 
registered groups, with the exhibited devices offering 
activities for various physics-related classes – summer 
schools, professional classes, and student camps.
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ELI ERIC General Assembly
Chair: Caterina Petrillo, University of Perugia
Vice Chair: Gediminas Račiukaitis, Vilnius Center
for Physical Sciences and Technology

Founding Members:
Czech Republic
Lukáš Levák (Delegate), Ministry of Education,  
Youth and Sports 
Jan Řídký (Delegate), Czech Academy of Sciences
Marek Vyšinka (Expert Advisor), Ministry  
of Education, Youth and Sports
Michael Prouza (Expert Advisor), Czech Academy  
of Sciences

Hungary
Tibor Gulyás (Delegate), Ministry for Innovation  
and Technology 
Zsolt Fülöp (Delegate), National Research 
Infrastructure Committee
Dániel Gaál (Expert Advisor), Ministry for Innovation 
and Technology

Italy
Sandro De Silvestri (Delegate), National Research Council
Alessandro Boero (Delegate), Ministry  
for Universities and Research
Eugenio Nappi (Expert advisor), National Institute  
for Nuclear Physics 
Giorgio Rossi (Expert advisor), Università degli  
Studi di Milano

 
Lithuania
Gediminas Račiukaitis (Delegate), Vilnius Center  
for Physical Sciences and Technology
Aidas Matijošius (Delegate), Laser Research Center 
Vilnius University
Tadas Juknevičius (Expert advisor), Ministry  
of Education, Science and Sport of Lithuania

Founding Observers:
Bulgaria
Milena Damyanova (Delegate), Ministry of Education 
and Science 
Lubomir Kovachev (Delegate), Bulgarian Academy  
of Sciences

Germany
Eckart Lilienthal (Delegate), Federal Ministry  
of Education and Research
Sebastian Schmidt (Delegate), Helmholtz-Zentrum 
Dresden-Rossendorf 
Bernadette Klose (Expert advisor), DLR Project 
Management Agency
Barbara Schramm (Expert advisor), Helmholtz-
Zentrum Dresden-Rossendorf 

ELI ERIC Governing Bodies
As an initiative emerging from a network of the European scientific laser community, collaboration is at the 
heart of the ELI mission. ELI has been built on and evolved from the knowledge and expertise of a variety of 
different partners. By combining efforts, it is possible to tackle bigger and more complex scientific challenges. 
The knowledge and exchange of best practices make a more efficient and effective approach possible and 
maximises impact. Active engagement with new and strategic partners also ensures the future sustainability 
of ELI as a whole. 

On 16 June 2021, the first meeting of the General Assembly (GA) of ELI ERIC was held with delegates and experts 
from every member and observer country. The GA is the governing body of ELI ERIC with final authority to 
determine ELI ERIC’s statutory policies and any other matters that are necessary to fulfill the mission of ELI ERIC. 
It appoints the Director General (DG) and the GA Chair, and approves the budget, annual activities programme, 
upgrades of ELI Facilities and other matters. The GA and DG are supported by advisory bodies, the Administrative 
and Finance Committee (AFC) and International Scientific and Technical Advisory Committee (ISTAC).

ELI ERIC  
Governance
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Administrative and Finance 
Committee (AFC)
The AFC advises the General Assembly (GA) and 
provides opinions to the DG on all matters relating 
to administrative and legal issues and financial 
management, in particular as it relates to the following 
policies and their implications for management: 
Employment policy, the procurement policy and 
Financial matters of ELI ERIC. The AFC Chair is appointed 
by the GA.

Chair: László Jakab, Ministry for Innovation and 
Technology, Hungary
Vice Chair: Jan Buriánek, Ministry of Education, 
Youth and ports, Czech Republic 

Members:
Jan Buriánek, Ministry of Education, Youth  
and Sports, Czech Republic
Petr Lukáš, Institute of Physics of Materials 
Academy of Sciences, Czech Republic
István Szabó, National Research Development  
and Innovation Office, Hungary
Ileana Gimmillaro, Elettra - Sincrotrone Trieste 
S.C.p.A., Italy
Antonella Tajani, National Research Council, Italy
Tadas Juknevičius, Ministry of Education, Science 
and Sport, Lithuania
Zornitsa Georgieva, Ministry of Education  
and Science
Bernadette Klose, DLR Project Management Agency, 
Germany
Barbara Schramm, Helmholtz-Zentrum  
Dresden-Rossendorf, Germany

International Scientific 
Advisory Committee (ISTAC)
The ISTAC is made up of expert scientists not engaged 
by or otherwise immediately connected with ELI. The 
14 leading experts in the field of laser science offer 
independent advice on all strategic issues, scientific 
and technical activities to the ELI ERIC management 
and GA, including making recommendations on the 
user programme of the ELI Facilities. The ISTAC provides 
advise to the GA and the DG on scientific and technical 
issues that bear on the quality and the full and effective 
utilisation of ELI Facilities, as well as the continuous 
upgrade of installations and services. The members of 
the ISTAC and its Chair are appointed by the GA.

Chair: John Collier, Central Laser Facility - Science 
and Technology Facilities Council, UK
Vice Chair: Marta Fajardo, Istituto Superior Técnico

Members:
Angela Bracco, Università di Milano/National 
Institute for Nuclear Physics
Francesca Calegari, Center for Free-Electron Laser 
Science
Colin Danson, AWE Aldermaston
Marta Fajardo, Istituto Superior Técnico
Roger Falcone, University of California, Berkeley
Sylvie Jacquemot, École Polytechnique
Wim Leemans, Deutsches Elektronen-Synchrotron
Claudio Masciovecchio, Elettra (Fermi)
Mauro Nisoli, Politecnico di Milano
Ulrich Schramm, Helmholtz-Zentrum Dresden-
Rossendorf
Thomas Tschentscher, European XFEL
Arünas Varanavicius, University of Vilnius
Jon Zuegel, University of Rochester
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Notes to the Financial 
Statements as of 31 
December 2021 (in EUR)
General Content
The Extreme Light Infrastructure European Research 
Infrastructure Consortium (ELI ERIC) was established 
by Commission Implementing Decision (EU) 2021/960 
on 30 April 2021.

Extreme Light Infrastructure (ELI ERIC) (hereinafter 
referred to as ‘ELI ERIC’), Company ID: 10974938, Tax 
No.: CZ10974938, with its registered office at Za radnicí 
835, 252 41 Dolní Břežany, is established for an initial 
period of twenty years, which may be extended by 
decision of the General Assembly.

The founding members of ELI ERIC are the Czech 
Republic, Hungary, Italy and Lithuania. Bulgaria and 
Germany are founding observers.

ELI ERIC is registered in the Register of Legal and Natural 
Persons maintained by the Czech Statistical Office.

Purpose of Establishment
ELI ERIC operates high-performance laser systems and 
manages user access to laser system equipment.

ELI ERIC is operated on a non-profit basis. It may carry 
out limited economic activities, provided that such 
activities are closely related to its principal tasks and 
do not jeopardise the achievement thereof.

ELI ERIC Governance
Director General:
Allen Weeks was appointed the Director General for a 
term of three years with effect from 16 June 2021. 

General Assembly:
The General Assembly is the governing body of ELI 
ERIC with final power to determine ELI ERIC’s statutory 
policies and all other matters necessary for the 
fulfilment of ELI ERIC’S mission.  

Chair: Caterina Petrillo
Vice Chair: Gediminas Račiukaitis
Czech Republic Delegates: Lukáš Levák (Delegate), 
Jan Řídký (Delegate), Marek Vyšinka (Expert Advisor), 
Michael Prouza (Expert Advisor)

Hungary Delegates: Tibor Gulyás (Delegate), Zsolt 
Fülöp (Delegate), Dániel Gaál (Expert Advisor)
Italy Delegates: Sandro De Silvestri (Delegate), 
Alessandro Boero (Delegate), Eugenio Nappi (Expert 
advisor), Giorgio Rossi (Expert advisor)
Lithuania Delegates: Gediminas Račiukaitis (Delegate), 
Aidas Matijošius (Delegate), Tadas Juknevičius (Expert 
advisor)
Bulgaria Delegates: Milena Damyanova (Delegate), 
Lubomir Kovachev (Delegate)
Germany Delegates: Eckart Lilienthal (Delegate), 
Sebastian Schmidt (Delegate), Bernadette Klose 
(Expert advisor), Barbara Schramm (Expert advisor)

Organisation Structure
The organisation structure is governed by the Organisation 
Plan issued by the Director General of ELI ERIC.

Basis for preparation of the 
Financial Statements and 
information on accounting 
methods
 
When keeping the books and preparing the financial 
statements, ELI ERIC proceeded in accordance with 
Act No. 563/1991 Coll., on Accounting, as amended, 
with Decree No. 504/2002 Coll., which implements 
certain provisions of Act No. 563/1991 Coll. , on 
Accounting, as amended, for entities whose main 
activity is not business if they account in the double-
entry accounting system and with Czech accounting 
standards No. 401–414, for entities that account 
in accordance with Decree No. 504/2002 Coll., as 
amended. 

To ensure and process accounting, accounting records 
are made in the economic information system Money 
S4 by Solitea a.s. Electronic accounting data files are 
duplicated on the SPRINx cloud solution operator’s 
backup ser ver and backed up daily. The initial 
documents are archived in a separate accounting 
archive of ELI ERIC.

The accounting period is the calendar year 2021.
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Valuation method:
• Tangible assets and inventories, with the exception 

of assets created by own activity, are valued at 
acquisition prices.

• Tangible assets created by own activities are valued 
at own costs, composed of:
- Direct material
- Direct wages
- Overhead costs.

• Cash and securities are valued at their nominal values.
• ELI ERIC uses the replacement cost to measure 

inventory surpluses.
• In addition to the acquisition costs, the secondary 

acquisition costs (transport, customs, postage, VAT 
without deductibility) are included in the cost of 
acquiring the purchased stocks. Accounting for the 
acquisition and disposal of stocks is carried out in 
accordance with method ‘A’.

• The entity does not have assets valued according to 
Section 25(1)(k).

• Short-term financial assets are measured at fair value.
 
Method used to convert data in foreign currencies into 
Czech currency: ELI ERIC uses the Czech national bank´s 
(CNB) daily exchange rate for the valuation of assets and 
liabilities denominated in foreign currency. Only realised 
exchange rate gains and losses are accounted for during 
the year. Assets and liabilities denominated in foreign 
currency are converted at the official CNB exchange rate 
as of 31 December of the given year at the balance sheet 
date. Exchange rate differences from the valuation of 
financial accounts, receivables, liabilities, loans and 
financial assistance are recognised on the financial 
statements date through profit or loss in the account 
of exchange rate differences.

In accordance with accounting methods, ELI ERIC does 
not create provisions.

The method of drawing up the depreciation plan for fixed 
assets and the depreciation methods used to determine 
the accounting depreciation are based on the useful life 
of the asset. Accounting depreciation is calculated for 
the first time for the month following the month in which 
the assets were put into use. The detailed depreciation 
plan is precisely set for individual items in relation to SKP 
(Standard Classification of Production) and CZ-CPA. 

Additional information  
to the Balance Sheet  

Fixed assets as of the balance sheet date at acquisition 
costs and historical prices

Fixed assets EUR

Buildings and structures 0

Machinery and equipment 33 175

Software 0

Land 0

Tangible fixed assets in progress 0

Intangible fixed assets in progress 0

Advances paid on tangible fixed assets 0

Total 33 175

As part of the legal succession of ELI Delivery Consortium 
AISBL, ELI ERIC took over assets in the amount of EUR 
33,175. The assets mainly include IT equipment.

Receivables
The total receivables on the balance sheet date amount 
to EUR 779,028 of which significant items include: 
 

Receivables EUR

Excess VAT deduction 289 724

Membership fees 487 834

Other receivables 1 470

Total 779 028

Short-term financial assets 
Total short-term assets amount to EUR 2,324,859, 
consisting mainly of on current accounts held at ČSOB, 
a.s.
 

Short term assets EUR

Cash on accounts 2 324 489

Petty cash 371

Total 2 324 859

Liabilities
The total amount of liabilities as of the balance sheet 
date amounts to EUR 261,943 of which significant items 
include:

Liabilities EUR

Accruals related to unused leave of 
employees on the balance sheet date, 
deferred remuneration for the period 
from July to December 2021 and expected 
overhead for December 2021

157 487

Liabilities to suppliers in the main activity 13 743

Liabilit ies to employees related to 
remuneration for December 2021 53 016

Liabilities to social security and health 
insurance institutions 27 005

Liabilities due to other direct taxes 10 128

Other liabilities 564

Total 261 943

 
The entity records liabilities to employees, suppliers 
and authorities that were paid on due dates in 2022.
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Funds
Funds as of the balance sheet date amounted to EUR 
2,908,716. 

Funds EUR

Funds due to legal succession of ELI 
Delivery Consortium 1 018

Fund for EU Horizon 2020 projects 448 123

ELI ERIC members’ contribution fund 2 459 575

Total 2 908 716

 
These are mainly funds of membership contributions and 
EU projects that are intended for use in the next period.

Additional information 
on the Profit and Loss 
Statement
The profit or loss was established as the difference 
between the costs and revenues of the main and other 
activities and is shown in the Profit and Loss Statement. 
The profit or loss of the main activity for 2021 is EUR  0. 
There was no other activity in 2021.
 

Revenues EUR

Members of ELI ERIC 1 796 420

EU projects 476 103

Other income – legal succession of ELI 
DC 5 433

Operating subsidies – accrued income 34 655

Exchange rate gain 13 200

Other 1 421

Total 2 327 231

Source analysis of costs EUR

Institutional 1 816 473

EU projects 510 758

Total 2 327 231

Cost type breakdown EUR

Personnel costs 744 251

Other goods and services 177 104

Equipment 27 945

Travel expenses 15 883

Operating costs of ELI BEAMLINES 1 362 049

Total 2 327 231

Personnel data 
 

Changes in headcount #

On boarding 18

Departures 0

Breakdown of personnel costs EUR

Gross wages of workers 590 699

Statutory social security and health 
insurance 153 018

Other social expenses 534

Total 744 251

No remuneration, advances or loans were paid to 
the members of the bodies of ELI ERIC in the 2021 
accounting period

The management of ELI ERIC is not aware that the 
members of the statutory, supervisory or other bodies 
designated by the Statutes or by virtue of their function, 
or their family members, have participated in commercial 
contracts or in other contractual obligations that have 
been concluded during the accounting period or in the 
preceding period.

Other information
ELI ERIC:

• Is not encumbered by loans.
• Does not organise any public charity under a special law.
• Has no financial or other liabilities not included in the 

Balance Sheet at the time of its compilation.
• Auditor’s remuneration – the total remuneration of 

the auditor for 2021 was below the materiality level.
• There were no other significant events after the 

financial statements date that would affect the 
reported values as of 31 December 2021 and which 
should be listed in these Notes.
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Balance Sheet according to Regulation No. 504/2002, Coll. as subsequently amended 

Balance sheet
as of December 31st, 2021 (in EUR)
IČO / ID number 10974938 
Extreme Light Infrastructure ERIC (ELI ERIC)

Za Radnicí 835

252 41 Dolní Břežany 

ASSETS Row 
number

Balance on the first 
day of accounting 

period

Balance on the last 
day of accounting 

period

A. Long-term Assets 1 0 27 498

I. Intangible Fixed Assets 2 0 0

1 Inangible research and development 
outcomes 3 0 0

2 Software 4 0 0

3 Valuable rights 5 0 0

4 Low-value intangible fixed assets 6 0 0

5 Other intangible fixed assets 7 0 0

6 Unfinished intangible fixed assets 8 0 0

7 Advanve payments for intangible fixed 
assets 9 0 0

II. Tangible Fixed Assets 10 0 33 175

1 Land 11 0 0

2 Works of art and collections 12 0 0

3 Buildings and structures 13 0 0

4 Equipment, furniture and fixtures 14 0 33 175

5 Perennial crops 15 0 0

6 Breeding and draught animals 16 0 0

7 Low-value tangible fixed assets 17 0 0

8 Other tangible fixed assets 18 0 0

9 Unfinished tangible fixed assets 19 0 0

10 Advanved payments for tangible fixed 
assets 20 0 0

III. Long-term Financial Assets 21 0 0

1 Shares - controlled / controlling entities 22 0 0

2 Shares - substantial influence 23 0 0

3 Debenture loans until maturity 24 0 0

4 Loans to organisational units 25 0 0

5 Other long-term loans 26 0 0

6 Other long-term financial assets 27 0 0
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IV. Accumulated Depreciations to Fixed Assets 28 0 -5 677

1 Accumulated depreciations - intangible 
research outcomes 29 0 0

2 Accumulated depreciations - software 30 0 0

3 Accumulated depreciations - valuable 
rights 31 0 0

4 Accumulated depreciations - low-value 
intangible fixed assets 32 0 0

5 Accumulated depreciations - other 
intangible fixed assets 33 0 0

6 Accumulated depreciations - buildings 
and constructions 34 0 0

7 Accumulated depreciations - equipment, 
furniture and fixtures 35 0 -5 677

8 Accumulated depreciations - perennial 
crops 36 0 0

9 Accumulated depreciations - breeding 
and draught animals 37 0 0

10 Accumulated depreciations - low-value 
tangible fixed assets 38 0 0

11 Accumulated depreciations - other 
tangible fixed assets 39 0 0

ASSETS Row 
number

Balance on the first day 
of accounting period

Balance on the last 
day of accounting 

period

B. Short-term Assets 40 0 3 143 162

I. Inventory 41 0 0

1 Material in store 42 0 0

2 Material in transit 43 0 0

3 Work-in-progres 44 0 0

4 Semi-finished products 45 0 0

5 Finished products 46 0 0

6 Animals 47 0 0

7 Merchandise in store 48 0 0

8 Merchandise in transit 49 0 0

9 Advance payments for inventory 50 0 0

II. Receivables 51 0 779 028

1 Trade receivables 52 0 0

2 Exchange bills receivable 53 0 0

3 Receivables for discounted notes 54 0 0

4 Advance payments made 55 0 0

5 Other receivables 56 0 1 470

6 Receivables from employees 57 0 0

7 Receivables from social security and 
health insurance 58 0 0
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8 Income tax receivables 59 0 0

9 Other direct taxes receivables 60 0 0

10 VAT receivables 61 0 289 724

11 Other taxes and fees receivables 62 0 0

12 Receivables for subsidy and other dues 
from state 63 0 0

13 Receivables for subsidy from 
municipalities 64 0 0

14 Receivables from shareholders and 
partners in an association 65 0 0

15 Receivables from long-term deposits 
and options 66 0 0

16 Receivables from issued bonds 67 0 0

17 Other receivables 68 0 487 834

18 Estimated accrued expenses 69 0 0

19 Adjustment to receivables 70 0 0

III. Short-term Financial Assets 71 0 2 324 859

1 Petty cash 72 0 371

2 Liquid valuables (stamps and vouchers) 73 0 0

3 Bank accounts 74 0 2 324 489

4 Shares and similar securities 75 0 0

5 Bonds, debentures and similar securities 76 0 0

6 Other securities 77 0 0

7 Cash in transit 78 0 0

IV. Other Assets 79 0 39 274

1 Prepaid expenses 80 0 4 619

2 Accrued renenues 81 0 34 655

TOTAL ASSETS 82 0 3 170 659

LIABILITIES Row 
number

Balance on the first 
day of accounting 

period

Balance on the last 
day of accounting 

period

A.   Own Resources 83 0 2 908 716

 I. Equity 84 0 2 908 716

1 Own equity 85 0 0

2 Funds 86 0 2 908 716

3 Gains and losses from revaluation of 
assets 87 0 0

II.  Profit and loss for the period 88 0 0

1 Profit / loss account 89 0 0

2 Profit / loss in distribution 90 0 0

3 Retained earnings, accumulated loss  
from previous years 91 0 0

B. External resources 92 0 261 943
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I. Provision / Reserves 93 0 0

1 Provisions / reserves 94 0 0

II. Long-term Liabilities 95 0 157 487

1 Long-term bank loans 96 0 0

2 Issued bonds 97 0 0

3 Liabilities from rent 98 0 0

4 Long-term advance payments received 99 0 0

5 Long-term notes payable 100 0 0

6 Estimated accrued expenses 101 0 157 487

7 Other long-term liabilities 102 0 0

III. Short-term liabilities 103 0 104 456

1 Trade suppliers 104 0 13 743

2 Exchange bills payable 105 0 0

3 Advance payments received 106 0 0

4 Other payables 107 0 0

5 Wages payable 108 0 53 016

6 Other payables to employee 109 0 0

7 Payables to social security instutitions 
and public health insurance companies 110 0 27 005

8 Income tax payables 111 0 0

9 Other direct tax payables 112 0 10 128

10 VAT payables 113 0 0

11 Other taxes and fees payable 114 0 0

12 Payables for subsidy and other dues to 
state 115 0 0

13 Payables for subsidy to municipalities 116 0 0

14 Shares / securities payable 117 0 0

15 Payables to shareholders and partners 
in an association 118 0 0

16 Payables for long-term deposits and 
options 119 0 0

17 Other payables 120 0 564

18 Short-term bank loans 121 0 0

19 Credit for discounted notes 122 0 0

20 Short-term bonds issued 123 0 0

21 Own bonds issued 124 0 0

22 Estimated accrued expenses 125 0 0

23 Other short-term financial assistance 126 0 0

IV. Short-term liabilities 127 0 0

1 Accrued expenses 128 0 0

2 Deferred revenues 129 0 0

TOTAL LIABILITIES 130 0 3 170 659
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Profit and Loss Statement according to Regulation No. 504/2002, Coll. as subsequently amended

Profit and loss statement
as of December 31, 2021 (in EUR)
IČO / ID number 10974938 
Extreme Light Infrastructure ERIC (ELI ERIC)

Za Radnicí 835

252 41 Dolní Břežany 

Figures at balancing day

Main  
activity

Business 
activity Total

1 2 3

A. EXPENSES

I. Purchase and Services Consumption 1 468 683 0 1 468 683

1 Consumption of material, energy 17 176 0 17 176

2 Cost of goods sold 0 0 0

3 Repairs and maintenance 118 0 118

4 Travel expenses 15 883 0 15 883

5 Hospitality 3 235 0 3 235

6 Other services 1 432 271 0 1 432 271

II. Change in inventory of own products and capitalization 0 0 0

7 Change in inventory of own products 0 0 0

8 Capitalisation of material, goods and services 0 0 0

9 Capitalisation of fixed assets 0 0 0

III. Personel Expenses 744 251 0 744 251

10 Wages and salaries 590 699 0 590 699

11 Legal social insurance 153 018 0 153 018

12 Other social insurance 0 0 0

13 Legal social security expenses 534 0 534

14 Other social security expenses 0 0 0

IV. Taxes and Fees 0 0 0

15 Taxes and Fees 0 0 0

V. Other Expenses 108 620 0 108 620

16 Contractual fines and interest on late payments 0 0 0

17 Receivables written off 0 0 0

18 Expenses Interest 0 0 0

19 Foreign exchange losses 104 274 0 104 274

20 Gifts 0 0 0

21 Shortages and damages 0 0 0

22 Other operating expenses 4 346 0 4 346

VI. Depreciation, Assets Sold, Provisions and Adjustments 5 677 0 5 677
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23 Depreciation of fixed assets 5 677 0 5 677

24 Net book value of fixed assets sold 0 0 0

25 Cost of revenue from stock 0 0 0

26 Net book value of material sold 0 0 0

27 Creation and use of reserves and provisions 0 0 0

VII. Contributions Granted 0 0 0

28 Membership fees 0 0 0

VIII. Income Tax 0 0 0

29 Income tax 0 0 0

EXPENSES TOTAL 2 327 231 0 2 327 231

Figures at balancing day

Main activity Business activity Total

1 2 3

B. REVENUES

I. Operation Subsidies 34 655 0 34 655

1 Operation subsidies 34 655 0 34 655

II. Contributions Received 1 796 420 0 1 796 420

2 Contributions received among organisational units 0 0 0

3 Contributions received (gifts) 0 0 0

4 Membership fees received 1 796 420 0 1 796 420

III. Revenues from sales of own products and services 0 0 0

IV. Other Revenues 496 157 0 496 157

5 Contractual fines and interest on late payments 0 0 0

6 Payments for receivables written off 0 0 0

7 Intererst income 0 0 0

8 Foreign exchange gains 13 200 0 13 200

9 Funds 481 536 0 481 536

10 Other revenues 1 421 0 1 421

V. Revenues from Assets Sold 0 0 0

11 Revenues from long-term intangible and tangible 
assets sold 0 0 0

12 Revenues from securities and shares sold 0 0 0

13 Revenues from material sold 0 0 0

14 Revenues from short-term financial assets 0 0 0

15 Revenues from long-term financial assets 0 0 0

REVENUES TOTAL 2 327 231 0 2 327 231

C. PROFIT (+) / LOSS (-) BEFORE TAX 0 0 0

D. PROFIT (+) / LOSS (-) AFTER TAX 0 0 0
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