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I. Editorial
We are now at the fall of 2016, and moving towards the setting
up of the ELI-ERIC. The summer has been very active, without
any interruption, in defining the last steps needed to acquire
the formal “GO” by the Governments hosting the three pillars of
ELI. The European Commission has been very open and helpful
in informally supporting this effort and we know that there will
be support also in practical sense, and possibly in considering
financial terms for the start-up period.

Carlo Rizzuto

One important development is the formal application of France
to join the ELI-DC, in view of contributing to the preparation of
the ELI-ERIC. The next General Assembly meeting, now planned
for the first half of October, will most probably approve the
entry of France in ELI-DC AISBL and, from then onwards, France
will fully participate in the setting up of the ELI-ERIC.

The work of several working groups, each of them including personnel of the ELI-pillars as well
as future Partners, is proceeding also thanks to the support by EU projects. This is generating
an increased understanding and growing collaboration of all the people involved, and the
preparation for the next steps.
Carlo Rizzuto
Director-General, ELI-DC International Association AISBL

II. Contents
I. Editorial�����������������������������������������������������������������������������������������������������������1
II. Contents���������������������������������������������������������������������������������������������������������2
III. International Scientific and Technical Advisory Committee������������������3
IV. Highlights.����������������������������������������������������������������������������������������������������5
4.1 ELI Beamlines – LUX first electrons	
4.2 ELI-ALPS – Intense laser driven acceleration in plasmas	
4.3 ELI-NP – New frontiers in physics	

5
5
6

V. ELI Laser Crystals�������������������������������������������������������������������������������������������7
VI. Scientific experiments and new research possibilities����������������������������9
6.1 ELI-NP: Searching for dark matter and studying astrophysics in the lab	
6.2 ELI-ALPS: Ultrafast Nanoscience	
6.3 ELI Beamlines: Progress in construction 	

9
11
12

VII. Portraying colleagues������������������������������������������������������������������������������13
7.1 Shirly Espinoza, junior researcher at ELI Beamlines	
13
7.2 Jacobo Abraham Montano Carrizales, Instrumentation Engineer at ELI-ALPS	14
7.3 Dan Stutman, Head of Laser Experiments at ELI-NP	
15

VIII. Apply Now�����������������������������������������������������������������������������������������������17
ELI-ALPS 	
ELI Beamlines 	
ELI-NP 	

17
18
19

IX. Events����������������������������������������������������������������������������������������������������������20
9.1 ELISS 2016 	
9.2 ELI-NP Workshop: Extreme Light’s Modernistic Applications	
9.3 4th ELI-ALPS User Workshop 	

20
21
22

Colophon����������������������������������������������������������������������������������������������������������24
Contact�������������������������������������������������������������������������������������������������������������25

E LInes

E LInes

3

4

ISSUE 04

ISSUE 04

III. International
Scientific and
Technical Advisory
Committee
Harmonizing scientific
missions
Sandro De Silvestri, full professor of
Physics at Politecnico di Milano and
director of the European Large Scale
infrastructure ‘Centre for Ultrafast Science
and Biomedical Optics’ (CUSBO), is the first
chair of ELI’s International Scientific and
Technical Advisory Committee (ISTAC). He
comments on the current and future role
of this coordinating body.

Going in one shot from petawatts to exawatts
soon turned out to be too much, and the
funding for this enterprise too difficult to be
found. ‘The site choice committee became
the place where the discussions started
on how to actually build ELI.’ In the end it
became clear that the possibility of using
European structural funds in Eastern Europe
could be a way out and three countries Czech
Republic, Hungary and Romania were keen to
host ELI. So three sites came up with the idea
to follow a gradual approach to the exawatt
peak power.
The next problem was how to define the three
sites, he recollects. ‘It was decided that Prague
would house particle laser accelerators,
Hungary would be devoted to attoscience,
and the Romanian site would be devoted
to nuclear physics.’
Alignment

Sandro De Silvestri
De Silvestri has been involved in ELI from its
very beginning, he remembers.
‘My involvement in ELI started during the
preparatory phase around 2007. I chaired
the site choice committee. Initially, ELI was
considered as a single site project, which
would house an exawatt class laser system.
One should bear in mind that at that time,
the highest peak power we could realize was
about one petawatt, so a factor of a thousand
less.’

Each of these sites has its own independent
scientific advisory committee. De Silvestri is the
chair of the Hungarian one, since his research
experience lies in attoscience.
‘The idea is that since ELI is moving towards
the final step of establishing a single
governance structure as ELI-ERIC, we needed
a coordinating body to align the three sites in
terms of their scientific mission.’ The ISTAC is
composed of members of the individual sites’
scientific advisory committees, completed with
another 4 scientists coming from European
scientific institutes related to the ELI activities.
‘The chairmanship is rotating amongst the
three chairs of the individual scientific advisory
committees. I was assigned for the first period
of three years. Our role is to advise the General
Assembly of ELI-DC, and later on ELI-ERIC, on the

overall science program, and on current and
future implementation thereof. Since each site
has its own mission, our job is to harmonize
these missions, prevent any unnecessary
superposition from happening, and push the
unique characteristics of each site. That is a
challenge. With a laser you can do so many
things. We have to create a sharp focus for ELI
as a whole, and reinforce the main mission for
each pillar.’

‘This might be an upgrade of one of the
current sites to higher powers or a new
site. That is something we have to consider
sooner or later and all options are still open.’
Even if all the laser systems are in place, the
current pillars are not finished, he stresses.
‘We will need dynamic upgrading of the
facilities. Harmonizing and pushing this
upgrading process certainly falls within our
responsibilities.’

First international laser facility for users

Furthermore, there is the matter of attracting
new partner institutions. ‘To formally link a
partner facility to ELI, for example to provide
highly technological targets or detectors, we
will evaluate such a facility in order to see if it
is worth to be taken up in the ELI-family.’

De Silvestri has a clear idea of the place ELI
should occupy in the worldwide research
community. ‘ELI should combine state of
the art laser sources and measurement
techniques with a high reliability. We need
to make clear to users which site to go to for
what kind of experiments. ELI will be the first
international laser facility fully dedicated to
users. And that comes with the responsibility
that we need to provide access in a fair and
transparent way.’
The application process will follow that of
the proven system at Laserlab-Europe, he
explains. ‘There will be one entry point.
Users need to write a proposal on the type
of research they want to do at what location.
An independent scientific evaluation
committee, not being the ISTAC, will evaluate
the proposals on scientific excellence.
A ranking will be made, and the users will be
then addressed to the different sites.’
Towards ELI-ERIC
The ISTAC’s main focus of the coming year
lies on providing advice on the plans and
organization of ELI towards the ELI-ERIC
application. In order to apply for the ELI-ERIC
status, a scientific and technical document
describing the organization of the three
sites and the access program has to be
provided to the EU. ‘Our job is to go through
that document to sharpen the formulated
scientific mission. We hope to be able to
make it to the first round of the application
process by the end of this year.’
On the longer term, the ISTAC will consider
different ways to go to the initially planned
exawatt peak power.

Bright future
De Silvestri is optimistic about the future of
ELI. ‘In 2007, we could not imagine where
we are now. We have three very beautiful
new buildings, waiting for the lasers to come
next year. The next two years people at ELI
will be working hard on commissioning
the laser systems and establishing the first
collaborations with expert users.’ When all
experimental set-ups are in place, ELI will form
a welcome extra to the laser facilities now
available at different labs around the world.
‘Take my lab in Milano,’ he says. ‘We are a
university based infrastructure, we do have a
limited development capability in terms of
equipment and personnel such as technicians
and engineers. ELI is beyond what we can do
in our lab. It will provide an opportunity for
larger scale experiments, with more photons
and a higher repetition rate, at attosecond
time domains. This will also be true for the
other sites operating in different scientific
areas.’
When asked about his hope for ELI, he
does not hesitate: ‘My hope is that ELI will
become a real user facility and address a wide
community of users. We should not only aim
for laser scientists, but also for biologists,
chemists, nuclear physicists... When ELI turns
out to be a reliable, state-of-the-art user
facility for a broad range of users, we will have
succeeded in our mission.’
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IV. Highlights
ELI Beamlines
The joint ANGUS laser lab of DESY and the
University of Hamburg features a 200 terawatt
laser for research and development of laserdriven plasma acceleration.
Credit: DESY/Heiner Müller Elsner

ELI-ALPS
The spatial distribution of ion density at time instant 291 ps; the color bar
shows the variation in density which is normalised with the critical density.

4.1 ELI Beamlines – LUX
first electrons
The innovative accelerator project LUX at DESY
Hamburg has produced its first electron beam.
The facility is being operated in collaboration
with the University of Hamburg, DESY and ELI
Beamlines. Once developed, the LUX beamline
will be moved to ELI Beamlines and integrated
with its laser beams, enabling time resolved
studies of processes in complex materials or
biological molecules with applications ranging
from studying impact of land use on soil
quality, via development of new generation of
photovoltaic cells and accumulators to studies
of molecular ices interesting for astrobiology.

Read more:
http://www.eli-beams.eu/blog/2016/06/29/
acceleration-of-first-electrons-by-the-luxexperiment/

4.2 ELI-ALPS – Intense
laser driven acceleration
in plasmas
Reseachers from ELI-ALPS, together with
colleagues from the Institute of Physics and
the Szentagothai Research Centre, recently
reported an article in Phys. Plasmas on the
acceleration of a proton beam driven by an
intense terahertz laser field from a near critical

density hydrogen plasma. Two-dimensionin-space and three-dimension-in-velocity
particle-in-cell simulation results show that a
relatively long wavelength and an intense THz
laser can be employed for proton acceleration
to high energies from near critical density
plasmas.
Read the article here:
http://dx.doi.org/10.1063/1.4953803

4.3 ELI-NP – New
frontiers in physics
A recent article in The Royal Swedish Academy
of Sciences Physica Scripta, describing the
scientific program of ELI-NP, has been
selected paper of the week by the IOP

editors. In the article, the authors present the
technical description of the facility as well
as the new perspectives in nuclear structure,
nuclear reactions and nuclear astrophysics the
worldwide unique combination of two 10 PW
lasers and a Compton back-scattering highbrilliance and intense low-energy gamma
beam will enable.
Read the article here:
http://iopscience.iop.org/
article/10.1088/0031-8949/91/9/093004
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V. ELI Laser Crystals
By Michal Košelja

Properties determine use
What can we use crystals for? That depends
on their specific fundamental physical and
chemical properties. Hardness of diamonds
is commonly utilized either in rock and
mineral processing such as drilling or
sawing, or for lapidary purposes such as
grinding and polishing of optical elements
for construction of telescopes, microscopes,
or simple magnifying glasses. These items,
e.g. lenses, prisms, slabs, etcetera, are using
another physical property of the crystals –
optical transparency.

A crystal or crystalline solid is a solid
material which’s constituents, such as
atoms, molecules or ions, are arranged in
a highly ordered microscopic structure,
forming a crystal lattice that extends in all
directions. In addition, macroscopic single
crystals are usually identifiable by their
geometrical shape, consisting of flat faces
with specific, characteristic orientations.
When natrium chloride, a well known
chemical compound commonly used in
cooking, is inserted into water, it dissolves.
If this salty solution will slowly evaporate
the water, within some time period, small
cubes will start to form. If this crystallization
process continues, the cubes, which are in
fact crystals, will grow.
Crystals or crystallizing compounds, more
generally, may have different shapes. This
variation has been differentiated into classes
called Bravais lattice groups. There are seven
basic lattices, as can be seen in the picture.

Some crystals are colored either by
coloring ions or color centers. The latter
form of crystal coloring may be based on
nanospots of certain metals such as gold.
The former type of color generating may
even cause bright luminescence effects. A
typical representant of this effect is ruby, a
chromium ion doped sapphire (Cr3+:Al2O3).
This bright red luminescence has been
successfully utilized for the construction of
the first laser created by American scientist
Theodore Harold Maiman in 1960.
These optical properties of crystals are
playing a major role for ELI´s purposes. We
should bear in mind that the ruby crystal
which was used as an active lasing material,
was not a natural species, but was man
made. The laser element was prepared from
a crystal which has been grown by man!
Ruby crystals found in nature do not have
the appropriate quality and perfectness to
be able start the optical amplification of
light.
Importance of crystals for ELI
Therefore, high power or high energy laser
systems like our project ELI, belong to a
certain part of photonics, as well as crystal
growth techniques and technology.
The ELI-project is dealing with light and its
application based on an interaction with

matter. For our purposes, two main laser
materials are important: Ytterbium ion
doped Yttrium Aluminum Garnet (Yb:YAG
- Yb3+:Y3Al5O12) and Titanium ion doped
Sapphire (Ti:Sapphire - Ti3+:Al2O3).
The latter laser material has the same crystal
matrice as ruby, but the titanium allows very
broad tunability of laser emission in the
range between 650 nm and 1100 nm. Ruby
emits two lines around 694 nm only.
The material Yb:YAG in earlier laser systems
is not a crystal though, but made up of
ceramics, in fact. Up until the year 2014
none of the laser crystal producers in the
world was able to provide a crystal of the
material with the appropriate dimensions
and quality.
Thanks to the ELI-project start in 2010, its
building has stimulated a search for laser
material producers to deliver spare parts
for 10J and 100J laser heads. A tender for
providing laser discs was opened. Crytur,
Ltd., a Czech company dealing with crystal
growth and its application either for laser
materials or scintillators, won this tender.
Scientists from ELI and Crytur together
realized research on the crystal growth
technology possibilities of large Yb:YAG
laser crystals. The output was successful –
core free Yb:YAG about 13 cm in diameter
has been realized. The optical quality and
homogeneity are impressively good. Based
on these results, the requested laser discs
(slab) for the 10J and 100J laser heads have
both been realized.
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VI. Scientific
experiments and new
research possibilities
6.1 ELI-NP: Searching for
dark matter and studying
astrophysics in the lab

The initial experiments we have designed
together with the international research
community are aimed at making optimal use of
this combination,’ says Tesileanu.

At ELI-NP, five different Research Activities
have been defined. Ovidiu Tesileanu,
head of Research Activity number five,
tells about the experiments which
will be carried out within his Activity
‘Fundamental Physics with combined laser
and gamma beams’.

Five types of experiments

Ovidiu Tesileanu
Research Activity 5 proposes setups in the E4
and E7 experimental areas to tackle problems
of fundamental physics, taking advantage of
the unique configuration and characteristics
of ELI-NP in Magurele, Romania. E4 features
two 100 TW laser beams at a repetition rate
of 10 Hz (further upgrade to 1 PW / 1 Hz in E4
foreseen after 2020), while in E7 two 10 PW
laser beams will be installed at a repetition rate
of 1 pulse per minute, combined with a high
energy tunable gamma radiation beam with
energies up to 19.5 MeV.
‘The beams being installed in Romania form a
unique combination of systems.

Four categories of experiments have been
designed, based on a combination of beams.
A fifth experiment makes use of the high
repetition rates available, but will need lower
intensities than the other four. This last category
of experiments can be carried out by employing
the beamlines of 100 TW, which is a factor of
hundred less than the peak power the technicians
are aiming to achieve at ELI-NP. Tesileanu
elaborates on the foreseen experiments:
‘The first type of experiments will be aimed at
the production and photoexcitation of isomers,
which is relevant for astrophysics. We use one
of the high power lasers to bring the nuclei in
the target into an excited state, and then use the
gamma beam to analyze the properties of the
isomer states we have thus created. A second
class of experiments will be aimed at the study
of a radiation reaction, starting with the use of
one high power laser arm and the accelerated
electron beam (up to 720 MeV) from ELI-NP’s
gamma beam machine, and consequently
employing laser-accelerated electrons at GeV
energies.

Simulation of particle trajectories in
modified ion pump for ultra-high
vacuum research.

The third class of experiments proposed is
about pair creation in vacuum, within the
quantum electrodynamics (QED) regime.
In vacuum, due to quantum fluctuations,
pairs of matter and antimatter are created
spontaneously, and annihilate again very
quickly. Due to the extremely high fields we
will attain in the focus of the high power
lasers, we will be able to separate the created
particles before annihilation and detect the
pairs.
Finally, the last and most complex category
of experiments proposed for the E7 area
aims to study the birefringence properties of
vacuum. We will produce gamma photons,
and study their change in polarization after
passing through the tight focus of a second
high power laser. That will be a complex
experiment, since we will have to synchronize
the two laser arms extremely accurately.
The fifth experiment category is equally
thrilling, since we will be searching for dark
matter in the very low energy range. To do so,
we will study the photon-photon interactions
with two different laser beams at different
wavelengths, which we will focus in a very
narrow spot. We will make use of the high
intensities and high repetition rates available
to create the desired non-linear processes in
vacuum and detect the resulting signal.
Furthermore, there is a large amount of
auxiliary R&D work to be performed for these
experiments. For example, for the last quoted
experiment, a crazy level of vacuum is needed
in the interaction chamber in E4. We need at
least 10-11 millibar in a small volume around

the focus, and increase it gradually to 10-14.
That will be a major technical challenge. We
are also developing a new kind of detector for
the experiments in E7.’
Scratching the surface of possibilities
Another technical challenge is the rate of
electron acceleration needed for the creation
of the isomers, he explains. ‘Unlike most
of the present-day experiments of laser
acceleration, we will not strive for the highest
electron energy, but rather for the highest
fluxes and the highest charges. That sets other
specifications for our equipment.’
The first collaborations for the preparatory
experiments have already started, Tesileanu
says. ‘We expect the 1 PW systems to be fully
operational and the 10 PW beams ramping up
in energy in the first test experiments in 2019.
At that time, we will start with the simplest
experiments, working our way towards the
pair creation and dark matter setup.’
Though the current phase of the project is
very challenging in a technical sense, the
physicist can’t wait until all systems will be
fully operational. ‘Imagine that we can indeed
demonstrate pair creation in vacuum. That
would be a major achievement. Nevertheless,
with these proposed experiments, we are only
scratching the surface of the possibilities of
combined beams. Many more ideas will arise
as soon as the systems are in full operation.’
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6.2 ELI-ALPS: Ultrafast
Nanoscience
‘When ELI-ALPS is finished, we will be
able to simultaneously achieve a below
femtosecond time resolution and a
nanometer spatial resolution. That unique
combination enables a totally new view on
solid state systems and surfaces,’ says Péter
Dombi, head of the Scientific Application
Division and group leader of the Ultrafast
Nanoscience Group at ELI-ALPS.

ISSUE 04

this, we will focus on very fast transients,
for example in condensed systems of
nanoparticles. With these experiments, we
hope to gain a fundamental understanding
of how a surface plasmon is generated.’
From fundamental to application oriented
research
This knowledge will be relevant for many
different applications, Dombi says. When
you know how to control the activity of the
electrons, and by doing so the properties of
the material, you could for instance increase
the efficiency of solar cells.
A second class of experiments will therefore
be aimed more at application oriented
research. ‘Think of ultrafast switching in
nano-optical circuits, representing ultrafast
transistor operation with optical systems.
We imagine optical circuitry on a nanometer
scale, which can be used for photonic
information technology instead of the
current electronic form.’

The experiments planned within the group of
Péter Dombi at ELI-ALPS will use the available
attosecond sources to enable high time
resolution measurements of nanosystems
and functional molecules. ‘Since besides the
attosecond sources, ELI-ALPS will also contain
state-of-the-art end stations, we will be able
to directly image photo-electrons induced by
the pulsed light sources.’

Furthermore, the group will focus
on methodology for developing
instrumentation that provides ultrahigh time
resolution. One of the applications in mind
is an ultrafast electron microscope, which
consists of a single nanoemitter as a source.
Such an ultrafast electron microscope
would use one light pulse to induce some
ultrafast process, and then fire a second
light pulse to probe what happens inside
the material. Such a microscope has the
potential to image complex nanosystems or
molecules with time resolutions of below 1
femtosecond.

The first class of experiments that is
envisioned is of fundamental nature, he
describes. ‘We will look into nanoplasmonics
for example, where incident light causes
a collective oscillation of free electrons
in a metal nanoparticle. No one has ever
investigated the very fast transient build-up
of these so-called localised plasmons. How
do the electrons start oscillating collectively?
And how do the plasmons decay? To study

The uniqueness of ELI-ALPS lies in the
combination of short laser pulses together
with state-of-the-art diagnostics, says
Dombi. Currently, a lot of preparatory
work is done for the first benchmarking
experiments, which are expected to take
place in the course of 2018. ‘Now we are
developing methods to achieve the high
time and spatial resolutions we need.
We are working on the instrumentation

Péter Dombi

ELI-ALPS
Illustration of the concept of strong-field
photoemission and electron acceleration in
nanolocalized plasmon fields generated on
nanoparticles. Image taken from Ultrafast
strong-field photoemission from plasmonic
nanoparticles. P. Dombi, A. Hörl, P. Rácz, I.
Márton, A. Trügler, J. Krenn, U. Hohenester,
Nano Lett. 13, 674-678 (2013).

and specifications, and we are pursuing
many collaborations with external parties.
For example, we are conducting joint
research projects and experiments at their
institutions, to train for the research we are
planning here. Besides that, we are working
on numerical simulations of what we expect
to be seeing as soon as the facility here is
finished.’

6.3 ELI Beamlines:
Progress in construction
Construction of the 10 petawatt laser
system for the ELI Beamlines pillar is well
in progress. The system, which is being
built by the consortium National Energetics
– EKSPLA, will generate output pulses
with an energy of 1.5 kiloJoules and 150
femtoseconds in duration. The ELI Beamlines
laser team is contributing to the design and
construction of the 10 petawatt compressor,
of the OPCPA preamplifiers, and to the
construction of the laser timing and of short
pulse diagnostics.

Construction of the L4 laser has recently
passed a major milestone, which is
successful integration and demonstration
of the performance of the first Nd:glassslab power amplifier module. The module,
which uses 200 millimeter open aperture
laser glass slabs manufactured by Schott,
was successfully tested at 1 shot per minute
over 1,000 consecutive shots, during which
it demonstrated performance that well
matches the design specification.
In the coming months, production and
integration of the remaining 200 milimeter
Nd:glass-slab amplifier modules will
be completed. Simultaneously, works
on construction and testing of the 300
milimeter final amplifier modules will
be developed, and full design of the 10
petawatt compressor will be completed.

E LInes

E LInes

13

14

ISSUE 04

ISSUE 04

VII. Portraying colleagues
7.1 Shirly Espinoza,
junior researcher at ELI
Beamlines
After earning her PhD in Physics in the
Czech Republic, Colombia born Shirly
Espinoza (1982) moved to the US and Italy
to conduct postdoc research in biologyrelated sensor and spectroscopy projects.
In the meanwhile, she always kept an eye
open for new research possibilities in the
Czech Republic, since she likes its research
climate, and she has some relatives living
there. In March 2015, her dream came true
and she was appointed junior researcher at
ELI Beamlines.

Shirly Espinoza
How did you get involved in ELI?
‘I heard about the new EU research facility
in my field being built here in Dolní Břežany,
and immediately I knew I wanted to be part
of that.’
What does your current job include?
‘Up until now, I have been involved in
basic research into sensors, spectroscopy
and ellipsometry techniques. That is
currently also my focus here: I am involved
in the development of ellipsometric and
spectroscopic instrumentation for ELI. That
is very exciting work: everything here is new
and unknown territory, so all the applications
we use have to be adapted to the extreme

specifications. We use high intensity, pulsed
lasers, to implement a technique called timeresolved ellipsometry, and later we will use
soft X-rays beams from non-linear processes
to develop experiments at relatively high
energies, VUV ellipsometry. By using these
techniques we can tune the excitation energy
and gain new information about the physical
phenomena occurring in different materials:
metals, insulators and semiconductors, on a
femtosecond time scale. There are not so many
similar experiments in the world, so for me as a
young researcher this is a great opportunity to
be at the start of something completely new.’
What is your ambition for the facility?
‘Thanks to the great scientific team here, I hope
we will be able to be a boost for the Czech
Republic. After all, with this facility, we will be
able to advance scientific fields like biomaterial
sciences and semiconductor physics in an
unprecedented way: because of the timeresolved abilities of the laser systems, we can
capture what happens inside materials at the
scale of femtoseconds. Therefore we will push
the limits of the entire time-resolved science
community.
The Czech science is great, but not so well
known internationally. A lot of work is done
in isolation. I hope ELI Beamlines will attract
many researchers from all over the world, will
encourage scientific interchange, and will lead
to new links between the science in the Czech
Republic and that in the rest of the world.’
What is your own research about?
‘Though the largest lasers here will not be
running until 2018, we have started to build
our setups with the supporting lasers; this
means there are a lot of things to learn here.
Additionally, I am conducting research at
one of our partner institutes, the Center for
Free Electron Laser, in Hamburg. Currently, I
am looking into the fundamental properties
of known and new solid state materials by
spectroscopic ellipsometry. In the field of
sensors, early this year I did a traineeship at

Monash University, in Australia, working on
methods for early detection of malaria disease.
Furthermore I participated in the ICORS
conference in Brazil where I presented my
work on materials for Surface Enhanced Raman
Spectroscopy, a technique that is being studied
for the detection of cancer metastatic cells.’
What is your personal ambition?
‘It would be great if I could stay here
permanently and develop my own research
team. The atmosphere at ELI is very
stimulating: my colleagues are coming from
all over the world, and the supporting teams,
for example for the safety and engineering, are
great. Personally, as a young scientist I am now
aiming for good publications and recognition
in international journals. But besides that I will
do my utmost best to make the ELI-project
work. It has the potential to become huge.
And it is an honor and a privilege to be a part of it.’

7.2 Jacobo Abraham
Montano Carrizales,
Instrumentation Engineer
at ELI-ALPS
The Caracas, Venezuela born Jacobo
Abraham Montano Carrizales (1982) is
an Instrumentation Engineer at ELI-ALPS.
After obtaining his MSc in Mechanical
Engineering in Caracas, he moved to Italy
where he worked at the Italian Institute for
Nuclear Physics in Padova from 2008 to
2011. After a Marie Curie fellowship from
2011 to 2014 at CERN, he came to Hungary
to work at ELI-ALPS.

How did you get involved in ELI-ALPS?
‘My background is in Mechanical Engineering.
After my graduation I worked in the oil related
research in Venezuela. But I wanted to broaden
my horizon, and moved to Europe. During
my time in Italy I worked on a project which
was somewhat related to CERN. That was my
first acquaintance with nuclear physics, and
I liked it a lot. At the end of my Marie Curie
fellowship at CERN, I saw an advertisement of
ELI, and I got interested. Building something
from the ground is a very challenging task,
both as far as the technology and as the
organizational part are concerned. Though
the initial advertisement I responded to was
for ELI Beamlines, I got a call from ELI-ALPS
in Hungary to invite me for an interview. I
liked the people there, and the project is very
challenging, so I accepted the offer.’
What are your current responsibilities at the
facility?
‘I have a double profile: I am an engineer,
and a scientist. My main task at the current
phase of the project is to act as a linking pin
between the science and the technology: I try
to understand the needs of the scientists, and
translate them into requirements and technical
specifications for the infrastructure. We have
partner institutes who have specific technology
available, and they write the initial technical
documents. As part of the Engineering Division
I assist the specialized groups in transforming
these documents into actual hardware. This
requires more than knowing the technology,
you also need social and organizational skills
to align all the wishes and possibilities of all
those involved. The main challenge here is to
harmonize non-compatible points of view. For
me, one of the nicest things of my work is that
it has impact on the success of the ELI project.’
What is your hope ELI will turn out to be?

Jacobo Abraham Montano Carrizales

‘At ELI-ALPS we have the chance to advance
the state of the art in attosecond technology.
We need to keep the community interested and
fulfill the specifications we offer. The interesting
part for me as an engineer is that we are
building equipment that has never been built
before. It would be awesome if indeed in 2018
the first experiments would be carried out.’
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What is your personal ambition?

How did you get involved in ELI?

‘I have been working in oil for one year after
my graduation. In Italy, I moved to mechanical
engineering and thermal measurements.
Furthermore, I have gained expertise in
analysis of particle acceleration. I would like
to use all of this expertise from the past to
support users in a technical sense related
to hardware and vacuum problems. I am a
mechanical engineer who has followed a path
that has led me all over Europe. I started in
oil, and transformed my career into scientific
engineering. The next step is to do more
research myself. I hope that will be possible
when all of the ELI infrastructure is up and
running.’

‘Though born in Romania, I have been
working in the United States for over 22
years now. Currently I still lead a small
group there. Some of my colleagues at
Bucharest University were involved in ELI,
and informed me about it. I realized that this
new infrastructure was a unique research
opportunity that only comes by once in a
lifetime. ELI is one of the biggest scientific
projects of the past decades, and I got
tempted by the breakthrough science it will
facilitate.
The fact that ELI-NP is located in my birth
country Romania did not influence my
decision to work here. But it is true that the
fact that I was born here, makes it easier
for me to interact with people.’

7.3 Dan Stutman, Head of
Laser Experiments
at ELI-NP
Dan Stutman (1956) has an MSc in
Engineering Physics from Bucharest
University in Romania, and a PhD in Physics
from Hebrew University in Israel. After
postdoctoral studies at Princeton University,
he has been a Research Scientist at the
American Johns Hopkins University. Since
last year, he holds the position of Senior
Research Scientist at ELI-NP, where he is
coordinating Research Activity 3: Nuclear
Physics Experiments with High Power Lasers.

Dan Stutman

Could you elaborate on your current
responsibilities?
‘I am coordinating the ELI-NP Research
Activity 3, “Nuclear Physics Experiments with
High Power Lasers”. Two initial directions
have been defined for future experiments.
Firstly, we want to use ultrahigh intensity
electric fields to probe strong field quantum
electrodynamics phenomena. The QED
theory has not been proved beyond certain
levels of electric field, or a certain amount of
photons per unit volume. At the intensities
we can achieve at ELI, the theory begins to be
challenged. To give one example: according
to the classical electrodynamics theory, in
our setup, an electron could be continuously
accelerated by its self-radiated field, which is
not physical.
The second part of the research will focus on
nuclear physics with high power lasers. We
will accelerate very dense bunches of nuclei
to very high energy, and smash them into a
target. The densities of interacting nuclei will
be much higher than can be achieved with
current particle accelerators. This will enable
producing on Earth rare or exotic nuclear
reactions, of the kind that is believed to occur
only in stars.

My division is also designing, developing
and preparing implementation of the
instrumentation for the above experiments.
We are looking at the current available
instruments and find ways to make them work
at our extreme conditions and specifications.
This is a major challenge, as there is yet
no experience with instrumentation for 10
PW lasers. So one thing is certain: once the
systems are up and running, they will lead to a
vast array of possibilities.’
What is your hope ELI will turn out to be?
‘I hope that with the help of ELI, physics
may take a new turn in the 21st century.
We aim to break new ground in quantum
electrodynamics and in nuclear physics. We
are going to explore a new corner of nature
and investigate exotic states of matter and
energy. As far as I am concerned, the most
exciting part of this whole project is that we
are undoubtedly going to find things we
couldn’t expect beforehand.’
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-

The candidate should have a background in computations, possibly using advanced
electronic structure and/or molecular dynamics methods (must for postdoctoral
candidates). Experience in high performance computing is additional advantage. The
successful candidate will conduct research in one or more of the following forefront
areas: atomic and molecular multiphoton processes in intense laser fields, attosecond
electron and nuclear dynamics of small and medium size molecules using high quality
electronic structure and molecular dynamics methods.

ELI-ALPS
Senior Mechanical Engineer
The senior mechanical engineer will develop special equipment for scientific application,
support the scientific groups, manage the fabrication of the parts and equipment and
participate with the coordination of suppliers’ work, elicitation and communication of
requirements, code and design reviews.
http://www.eli-alps.hu/sites/default/files/allashirdetesek/ELI_ALPS_mechanical_
engineer_20160622.pdf
Senior Embedded Programmer
The tasks belonging to this position are: developing embedded programs as part of the DAQ
chain for data acquisition and online data processing (front-end detector electronics, optionally
GPUs) and developing high-speed data interfaces and injection techniques and elaborate
multiple alternative solution architectures with some prototypes.
http://www.eli-hu.hu/sites/default/files/allashirdetesek/ELI_ALPS_embedded_
programmer_20160921.pdf
Senior Electrical Engineers - PLC, FPGA programming and Functional Safety
The successful candidate will develop specialised control and measurement system for scientific
application. His/her role will be testing and assembling hardware prototypes in certain cases,
designing hardware architecture for experiment control and participate with the coordination
of suppliers’ work.
Functional safety: http://www.eli-hu.hu/sites/default/files/allashirdetesek/ELI_ALPS_electrical_
engineer_functional_safety_20160921.pdf
PLC, FPGA programming: http://www.eli-hu.hu/sites/default/files/allashirdetesek/ELI_ALPS_
electrical_engineer_PLC_FPGA_20160921.pdf
Early Stage Researcher and Research Fellow
Positions are open within Attosecond and Strong Field Science Division:
-

Computational and Applied Materials Science (CAMS) Group
The candidate should have a background in computation and preferably in high
performance computing. The successful candidate will conduct research in one or more
of the following forefront areas: ab initio simulations of materials, attosecond electron
dynamics in low dimensional systems, carbon based materials, ultrafast atomic and
molecular processes in intense laser fields, using time-dependent density functional
theory, in close collaboration with experimentalists in-house and abroad.
http://www.eli-alps.hu/sites/default/files/allashirdetesek/ELI_ALPS_CAMS%2020160607.pdf

Theoretical and Computational Group of Molecular Structure and Dynamics
(TCMSD) Group

http://www.eli-alps.hu/sites/default/files/allashirdetesek/ELI-ALPS_ASFS_TCMSD_
positions_160708.pdf
-

Solid High Harmonic Generation (SHHG) Group
The candidate should have a background in laser matter interaction and/or ultrashort
light pulses, high harmonic generation and spectroscopic investigations in gas or
solid phase targets (must for postdoctoral candidates). Experience in big collaborative
projects and experiments would be valued.
http://www.eli-alps.hu/sites/default/files/allashirdetesek/SHHG_positions_20160704.pdf

More information can be found on the ELI-ALPS website here:
http://www.eli-alps.hu/?q=en/jobs

ELI Beamlines
ELITRANS Target Engineer
The candidate is supposed to work predominantly on manufacturing, design and development
of targets and alignment systems for laser plasma interaction experiments. He or she will be
involved in the evaluation of target needs for the ELI-BL project, the analysis of the possibilities
of target manufacturing and alignment, and will participate in the target work package of the
ELITRANS project, for which coordination with two other ELI-pillars is needed.
http://www.eli-beams.eu/wp-content/uploads/2011/05/ELITRANS_Target_Engineer.pdf
Laser Safety Officer
The Laser Saftey Officer will establish and maintain adequate policies and procedures to control
laser hazard. To achive that, he or she will, amongst others: classify lasers and laser systems,
evaluate hazards of laser work areas with respect to combined hazards related to experimental
work (e.g. ionizing radiation, oxygen depleting gases, flammable gases, biohazards etc.), assure
that the prescribed control measures are implemented and maintained in effect, and act as a
member of the Laser Safety Committee.
http://www.eli-beams.eu/wp-content/uploads/2011/05/Laser-Safety-Officer-1.pdf
Leader of Research Programme 2: X-ray sources driven by ultrashort laser pulses
The suitable candidate will be responsible for the delivery of X-ray sources driven by ultrashort
laser pulses and their integration into the ELI Beamlines facility. This will include responsibility
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for key activities such as the coordination of laser driven X-ray beamlines research and
development team, implementation of the laser driven X-ray beamlines project parts with
respect to deadlines, staff, and technologies used, and the coordination of interfacing between
the laser driven X-ray beamlines research and development team.
http://www.eli-beams.eu/wp-content/uploads/2011/05/Leader-of-Research-Programme-2.pdf

More information can be found on the ELI Beamlines website here:
http://www.eli-beams.eu/jobs/

ELI-NP
Laser Engineer/Physicist for 10 PW Lasers
The successful candidate will participate in all activities related to installation, testing and
commissioning of the high power laser systems (HPLS and LBTS); actively participate in the
development activities related to laser systems and provide technical support for high power
laser related experiments.
http://www.eli-np.ro/jobs/160325/Laser_Engineer-Physicist_10PW_ELI-NP_RA1_Profile.pdf
Electronic Engineer

9.1 ELISS 2016
The yearly ELI and HiLASE summer school is a unique educational event prepared for young
researchers, students and post-docs.
This year we organized the fifth ELI summer school, located in the ELI Beamlines building in
Dolní Břežany, Czech Republic for the first time. Over 130 students from many countries all
over the world, e.g. Japan, Korea, Russia, EU countries, Algeria, and Egypt, participated in 30
seminars led by the researchers from 3 ELI pillars, Hilase and other research facilities. One part
of the programme comprised of a social and educational event: during a dedicated poster
session all participants could see and discuss the problems students are currently working on.
The summer school 2016 was closed by the announcement of the first winner of the ‘Wolfgang
Sandner’ prize: Dr. Henri P. Vincenti from the Lawrence Berkeley National Laboratory, Berkeley,
USA. The ceremony was led by Dr. Catalin Miron, the chair of Wolfgang Sandner prize
committee and Prof. Vladimír Mareček, the vice president of Czech Academy of Sciences.

The successful candidate will provide technical assistance upon delivery-taking of various
deliverables; participate in the installation and commissioning of the various electronic
equipment and their further use; supervise the operation of the electronic equipment after
commissioning; develop the instrumentation for radiation detectors, designing data acquisition
systems and data filtering; design, simulate, prototype and test mass production of electronic
boards; maintain magnet supply and control sources and design control systems for stepper
motors, position and temperature sensors, vibration sensors.
http://www.eli-np.ro/jobs/160325/Electronic_Engineer_ELI-NP_Profile.pdf
Senior Researcher [Research Scientist II (CSII) and Research Scientist I (CSI)]
The successful candidate will propose topics of research relevant for ELI-NP; advise the Head
of Research Activity on the specific research field(s) within their areas of expertise; coordinate
the activity of PhD students; participate in the scientific strategy meetings of ELI-NP and in
scientific events; participate with leading roles in the elaboration of the Technical Design
Reports (TDRs) for the experiments of ELI-NP; maintain and enhance the existing scientific
collaborations, and establish new ones; lead teams of researchers and engineers in measuring
the equipment’s parameters and assessing the fulfillment of the technical requirements.
http://www.eli-np.ro/jobs/160325/Senior_Researcher_ELI-NP_Profile.pdf

More information can be found on the ELI-NP website here:
http://www.eli-np.ro/jobs
ELISS2016 group photo
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From left to right: Dr. Catalin
Miron – Deputy Director
General of ELI-DC AISBL,
Dr. Henri P. Vincenti – the
recipient of the 2016 edition of
the ‘Wolfgang Sandner’ prize,
and Prof. Vladimír Mareček,
Vice President of the Czech
Academy of Sciences

Compression) and recent application to single cycle and attosecond particle generation,
while the second day focused on medical applications notably with proton therapy and
nuclear pharmacology.
The workshop also dealt with the business ecosystem in Romania, highlighting ELI-NP’s
great potential of becoming a startup hub for research and development in medical device
applications in the region. It should be mentioned that, out of the approximately 130
researchers currently working at the facility, a third is composed of foreigners and another
third of Romanian researchers who have returned especially to work in this paneuropean
infrastructure. During the next two years, this exciting project plans on adding at least 200
more people to its team, so this will be a great opportunity for researchers in the Romanian
diaspora to return to the country.
Additionally, the National Ministry of Education and Scientific Research, with the support of the
‘Ion Mincu’ University of Architecture and Urban Planning and the Technical University of Civil
Engineering in Bucharest, launched an international competition for an urban development
project called ‘Laser Valley — Land of Lights’. The purpose of the competition is to create an
integrated social, business and leisure ecosystem around the The Extreme Light Infrastructure
- Nuclear Physics Facility at Magurele. Proposals are expected from national and international
teams of students, graduates and researchers who want to innovate in illustrating this urban
development vision.
The ELI-NP project, which is going to install the world’s most powerful laser, will give Romania
the chance of becoming a prominent international hub for the scientific community, by
creating an outstanding cluster of innovations and technologies.

The program and the book of abstracts of the event can be found at:
https://gargantua.polytechnique.fr/siatel-web/linkto/mICYYYUIAtY6

9.3 4th ELI-ALPS User Workshop
9.2 ELI-NP Workshop: Extreme Light’s Modernistic
Applications
July 6-7, 2016
A joint workshop was organized in Romania by ELI-NP, IZEST, Amplitude
Technologies and Thales on the topic of the Modernistic Applications of the Extreme Light.
The event took place on July 6-7, on the premises of the National Physics Library in Magurele.
The discussions focused on the applications of proton acceleration using extreme laser light,
particularly medical applications such as proton therapy and nuclear pharmacology. The
most avant-guard applications that can be foreseen in the framework of fundamental science
and societal applications were presented during the two workshop days. The first day was
dedicated to pulse compression, using a recently introduced technique, TFC, (Thin Film

November 10-11, 2016
The Extreme Light Infrastructure – Attosecond Light Pulse Source (ELI-ALPS) is
organising its fourth User Workshop on November 10-11, 2016, in Szeged, Hungary.
ELI-ALPS, as an international user facility, is forming an active international user community,
incorporating users from a broad spectrum of disciplines, research areas and technological/
industrial application. The announced workshop is in the framework of these actions. The fourth
user workshop focuses on research that could be conducted at ELI-ALPS in the scientific areas of
laser particle acceleration and related application, THz radiation applications and radiobiology
applications of laser driven secondary sources. Its mission is to brainstorm research and
technology that could be optimally and/or uniquely hosted by ELI-ALPS. A round table discussion
on “User facility interface parameters” will be organized in the framework of the workshop aiming
at the collection of user requirements with respect to parameters and adequate units that the
users as well as peripheral instrumentation would need to be provided with.
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Workshop programme:
-

Presentation of the infrastructure, its primary and secondary sources including provided
specialized instrumentation by the personnel of ELI-ALPS.

-

Talks – by invitation only – on the above mentioned topics.

-

Poster presentations by participants on research to be conducted at ELI-ALPS.

More information and registration: www.eli-alps.hu
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Contact
We offer the possibility to register to the ELInes electronic
newsletter distribution via our website.
We would be happy to collect your comments and receive
suggestions for new subjects to be treated by ELInes. You can
contact us via our website and at elines@eli-laser.eu
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