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LETTER FROM THE DIRECTOR

It is my pleasure to greet you once
again, although every year it is a cha-
llenge to approach this blank page to
highlight the key points in this infras-
tructure’s tremendous activity. The
challenge of looking back on the
frenzy of these last months and at-
tempting to underline what is relevant
without leaving anything out. Indeed,
2018 has been a year full of challen-
ges and rewards. 

In this case, allow me to begin with the last part of the year, since, be-
yond any doubt, the launching of the unique laser system, VEGA, with
the attendance in September of Their Royal Highnesses, King Felipe
and Queen Letizia, marked a turning point for the Centre to gain un-
precedented visibility. Their Highnesses presided over the first shot of
the petawatt beam on a solid target before dozens of journalists, who
were introduced for the first time to the unique scientific-technical
Spanish infrastructure specialized in pulsed lasers. 

On the other hand, as a user centre, there are two main aspects that
should be noted: the launching of the experimental campaigns co-
rresponding to the first open access call for competition through
which we have counted on researchers from all over the world cove-
ring 100% of the offered hours; and, on the other hand, the launching
of the second call, where, apart from VEGA-2, time in VEGA-3 was of-
fered for the first time. Each campaign has been a challenge that has
enabled us to grow together and make the CLPU a stronger infras-
tructure. 

An important for the Centre, and for all the area of intense lasers, has
been the award of the Nobel Prize in Physics to the creators of the
Chirped Pulsed Amplification (CPA) technology, professors Gérard
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Mourou and Donna Strickland, since it is the technology on which our
unique system is based. As a student in Rochester at the very time of
its development in 1985, I devoted my efforts to bring such technology
to Spain, betting on what I believed would be the future of intense la-
sers. The implementation of such technology in VEGA has allowed
Spain to become the owner of one of the most powerful lasers in the
world, also being one of the only three that can boast a high repeti-
tion rate. The relationship with the founders of this technology comes
from very early on, since Gérard Mourou was a member of the CLPU’s
first Technical-Scientific Advisory Board. This relationship has endured
over time and the researcher has visited our infrastructure more than
once. 

In this framework, the Pulsed Lasers Centre takes off as an operative
infrastructure for worldwide research. An example of its increasingly
prominent presence is that almost fifty representatives of numerous
European laboratories with laser technology chose Salamanca to
hold their General Meeting. In it, they began to forge what will be La-
serlab Europe AISBL, a non-profit international partnership aimed at
propelling their innovative proposals in the area of lasers. It is an ho-
nour to be part of it and to give our city the chance to witness it. 

Thank you. 

. 
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CUTTING-EDGE INFRASTRUCTURE

The Pulsed Lasers Centre Consortium is a specialized dynamizing
agent of the National System of Science and Technology. It acts in
accordance with European standards aimed at smart specialization
of the territory, contributing to RIS3 (Smart Specialization Strategy in
Research and Innovation) as follows: reinforcement of a more com-
petitive and sustainable model through business innovation and effi-
cient use of its resources; progress towards scientific and
technological leadership; improvement of internationalization, foste-
ring of cross-disciplinary collaboration and fostering of innovation and
creativity culture. The CLPU underpins this support of smart develop-
ment on the basis of its cutting-edge infrastructure, a research user
centre and a driving force for knowledge transfer. 

Its strategic mission is to boost both basic and applied research and,
naturally, innovation in the area of pulsed ultrashort lasers. This has
been achieved through the implementation of a unique infrastruc-
ture, because of its unique architecture with three synchronized out-
puts with different power degrees and high repetition rates: VEGA-1
with 20 TW at 10 Hz; VEGA-2 with 200 TW at 10 Hz; and VEGA-3 with
the capacity of reaching 1 PW of power at 1 Hz. This system is the ex-
treme light source that define the CLPU as a unique scientific-techni-
cal infrastructure. It is mainly frontier-research oriented. Alongside this,
the Pulsed Lasers Centre includes primary sources and auxiliary units
that broaden and consolidate its user community fostering public-pri-
vate collaboration and the development of applied research pro-
jects. All this involves state-of-the-art technology that is subject to
continuous upgrading to be able to provide all its users with advan-
ced, reliable and safe technology in optimal working conditions. 

Unique System: VEGA

Equipment

The VEGA system has a unique infrastructure with three outputs with
different power degrees that are synchronized through the use of a
same front-end. It is a double chirped pulse amplification (CPA) tita-



nium-sapphire system capable of reaching a peak power of tera-
watts and/or petawatts with an initial energy of a few millijoules. It
should be noted that researchers Gérard Mourou and Donna Stric-
kland have been awarded the Nobel Prize of Physics for their deve-
lopment of CPA, which is precisely the technology on which our laser
is based. 

To understand the VEGA system it is necessary to understand that
using a laser of such characteristics requires not only the installation
and start-up of complex and sensitive technology, but also the ver-
satile design of an experimentation area and a system that can trans-
port the beam from its exit in VEGA to the interaction area. This
vacuum beam transport system, implemented by the Spanish com-
pany Added Value System (AVS), was acquired as an innovative
state-funded purchase. With it, the beams of VEGA-2 and VEGA-3 tra-
vel under vacuum conditions from their respective compressors in the
laser chamber until they enter the experimentation area and reach
the interaction chamber as required by the relevant experiment
being carried out. 

The experimentation area is located inside a bunker. Until the CLPU
was created, the Nuclear Safety Council had not envisaged that a
laser might generate radiation, but the truth is that high-power laser
systems like VEGA do generate radiation when they interact with mat-

Cutting-edge Infrastructure
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ter. Thanks to the collaboration of these two institutions, account has
been taken of this new context of scientific-technological progress,
and the Centre has developed a customized and specialized security
system that has become a reference for other laser facilities. 

While user access to the area where the laser system is located is res-
tricted, since it can only be operated by highly specialized CLPU staff,
the experimentation area is set up, designed and equipped for users
to conduct their experiments. Nevertheless, the area is highly protec-
ted by both physical measures and the specific standard operating
procedures. 

To carry out their experiments, users have at their disposal vacuum
interaction chambers specially designed to be able to move experi-
mental elements inside them without losing the vacuum condition.

Development and operability in the experimentation area using the
beam of VEGA-3 has been one of the Centre’s goals for 2018

Cutting-edge Infrastructure
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Peak power Energy/pulse Duration/pulse Rep. Rate @ Central

VEGA 1 020 TW 600 mJ 30 fs 10 Hz 800 nm
VEGA 2 200 TW 006 J 30 fs 10 Hz 800 nm
VEGA 3 001 PW 030 J 30 fs 01 Hz 800 nm

As is shown in the table, and as has already been mentioned, as well
as because of its peak power and pulse duration of only 30 femtose-
conds (therefore an ultrashort pulse), VEGA stands out for its high re-
petition rate. In fact, it is one of the only three lasers in the world that
can offer a 1 petawatt peak-power beam at only 1 hertz (that is, one
pulse per second). 



Cutting-edge Infrastructure
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Primary Sources

High Repetition Rate Laser System (HRR)

It is a femtosecond system that is also based on CPA technology and
has been developed by the Spectra Physics company. Capable of
emitting pulses at 7 millijoules with a repetition rate of up to 1 kilohertz,
the Spitefire (commercial name) is characterized by the high quality
of its laser beam and its excellent shot-to-shot stability. It operates
close to the spectrum’s infrared region, within an 800-nanometre
bandwidth. 

HRR Laser System
Energy per pulse 7 mJ
Peak power 60 GW
Duration per pulse < 120 fs
Repetition rate 1 kHz
Pre-pulse contrast > 1000:1
Wavelength 750 – 840 nm
Polarization Linear

The characteristics of this laser source make it a highly adequate
system for the study of the interaction of ultrashort pulses with solid tar-
gets and its application for the processing of materials. For this reason,
in addition to the system, the Pulsed Lasers Centre has designed a fully
equipped microprocessing laboratory with four workstations: three
highly specialized and one of a general nature aimed at boosting the
development of other innovative laser applications that may extend
the user community. 



Cutting-edge Infrastructure
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HRR Services

WS01 It has a large optical table near the laser out-
put window to prevent beam instability. Two
micro-positioning systems have been insta-
lled, each of them with a three-axis basis and
connected to a programmable multi-axis
that is controlled by a shutter and an attenua-
tor, respectively. This is complemented by
another microprocessing system with a galva-
nometer for better beam control, faster pro-
cessing and reproducibility close to that of
the industrial environment. 

WS02 It is a very versatile experimental area with a
large optical table for other microprocessing
activities such as LIDT applications, single-shot
micromachining with laser filamentation or
more basic processing types.

WS03 This experimental station is isolated from the
other areas. It is located in a separate room
where a robust optical table has been set up.
The assembly has been designed to enable
work with large dimensioned samples and the
production of microstructures at scales bet-
ween 10 and 100 µm. Circular structures with
controlled dimensions and conicity can also
be produced.

X-ray laboratory

WS04 For this laboratory, in 2017 the Centre acqui-
red a new 50 KV X-ray tube source. The labo-
ratory has been fully operational since it
obtained authorization from the Nuclear Sa-
fety Council, so that it has offered users its ser-
vices during 2018.

General Station

WS05 It is an optical table where users can set up
the experiments in their research that require
a high repetition rate laser such as the one
available at the Centre.  

High
precision

General 
microprocessing

Trephine and 
automatization
process

X-rays

General



Carrier-Envelope Phase Laser System (CEP)  

This fourth generation femtopower laser is unique in Spain. It can emit
few-cycle ultrashort pulses with stabilized carrier envelope phase. It
works in the near-infrared range within a 50-nanometre FWHM spec-
tral band after amplification and >200 nanometres in the oscillator
after post-compression.

In 2018, this system’s unique characteristics became integrated into
the unique VEGA infrastructure to allow users to conduct synchronized
pump-probe experiments at 5 femtoseconds.  

CEP Laser System
Energy per pulse > 2 mJ (amplific.)  ♦ < 0.6 mJ (post-compressed)
CEP stabilization < 200 mrad rms (3 hours)
Duration per pulse < 25 fs  ♦ < 5 fs (post-compressed)
Repetition rate 80 MHz (oscillator)  ♦ 1 kHz (amp., post-compres.)
Pre-pulse contrast > 108:1
Wavelength 790 nm
Polarization Linear p
Beam diameter  (1/e2) 20 mm amplifier
Energy stability < 1.5% rms (1,000 shots)
Pointing stability < 10 μrad rms
M2 parameter < 1,6

Complementary sources

Oscillators

The Oscillators Unit was designed to promote laser technology in the
industrial environment. It is one of the units that have strategically con-
tributed the most to boosting knowledge transfer, while paving the
path from analysis to implementation, from research to innovation. 

With this unit, the CLPU aims to explore, together with its users, new
approaches in the development of laser technology, both with re-
gard to the analysis of the beam’s laser radiation, and to the manu-
facturing of laser resonators with different non-standardized systems
and optical elements, while at the same time engaging in the search

Cutting-edge Infrastructure
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for new criteria for laser beam characterization, diagnostic systems
and amplifiers. 

This service is located in the same laboratory as the high repetition
rate laser system, although, because it is not necessary for the purpo-
ses of the unit, the beam does not reach the area. 

Microscopy

It was the Centre’s first operating service. It provides relevant support
to research in different fields such as chemistry, geology, biology or
engineering. Its main equipment is: 

• A scanning electron microscope (SEM): the working methodology
of this tool consists of scanning a focused electron beam over the
surface of a specimen. It is an EVO HD25 acquired from the Carl
Zeiss company that has been fitted with three additional detec-
tors, apart from those already included in the original instrument:
a STEM, which is a type of transmission electron microscope where
these particles pass through the specimen; an EDS, which us used
to obtain the chemical composition of the specimen; and an EBDS
to measure the crystallographic orientation of the specimen that
is being analysed.  

Mechatronics

This workshop brings together the machining and electronics units. It
support users' experiments, providing added value by offering versa-
tility and personalization.

Cutting-edge Infrastructure
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Photocatalyst made of montmorillonite and TiO2.
Image courtesy of M.A. Vicente, researcher at the University of Salamanca.



USER CENTRE - SERVICES

VEGA’s first call for competition received 29 applications for over 460
experimental shifts. A total of 7 were approved, 12 were added to the
waiting list, 9 were not approved because of their low scientific interest
and, finally, one was disregarded as unviable. 

Six such calls took place in 2018, with the participation of several inter-
national institutions as diverse as the Centre de Lasers Intenses et Ap-
plications (CELIA, France), the ENEA-Centro Frascati AMM (Italy), Lund
University (Sweden), the Institute of Laser Engineering, the University of
Osaka (Japan), Alberta University (Canada) and the University of Bor-
deaux (France), among others. As can be observed, most of them are
European institutions.

The calls that have been implemented during 2018 are as follows:

– Study for an efficient repetitive neutron generation via laser driven
photonuclear reaction.

– Braided electron beams and X-ray radiation emission from interac-
ting wakefields.
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– Ion stopping measurements in a moderately coupled and degene-
rate plasma target.

– Betatron enhancement with orbital angular momentum laser
beams.

– Ion acceleration by ultra-intense laser interaction with high density
gas jet.

– Generation of Transient Very Strong Shocks by fs-Lasers.

Added to this is the strategic campaign led by the University of Mary-
land (USA) entitled “In-situ intensity gauge”, which took place in July
2018.

At the same time, mention should be made of the second call for our
unique system, which opened on 13 April and closed on 30 June. It of-
fered not only the 200 TW beams, but also, and for the first time, it made
the petawatt line available, as well as VEGA-2’s secondary sources. The
offer included 75 experimental sessions, 45 for VEGA-2 and 30 for VEGA-
3. The applications received numbered 26, which equals 326 requests
to use this unique system. 

The following chart shows the distribution of the applications approved
according to country of origin of the requesting institutions.

The resolution of this call was published at the end of November, having
selected 6 experiments for VEGA-3, 2 for VEGA-2 and 2 for the secon-
dary sources of VEGA-2.

User Centre
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Competitive Accesses - VEGA     (vegaservice@clpu.es)

Campaign 1: Study for an efficient repetitive neutron generation via
laser driven photonuclear reaction

From 2018/03/05 to 2018/03/23

15 sessions at the Facility

Principal Investigator: Y. Arikawa

Institution: Institute of Laser Engineering, Osaka University
(Japan)

Research field: Physics and Space Sciences

Research line: High Energy and Particle Physics

Laser system:                             VEGA-2 

Pulse duration:                          30 fs

Wavelength:                              800 nm

Pulse energy:                             4,5 J (after compressor)

Repetition rate:                         0,1 - 10 Hz, single shot

Summary:

The aim of this study is to generate neutrons by laser interaction pro-
ducing first, a flux of high energetic photons at high repetition rate.
The final goal is to use this pulsed neutron source to obtain neutron
radiography. VEGA-2 can provide, at 10 Hz, focused peak intensities
around 1020 W/cm2, making VEGA-2  the most appropriate laser
system for this goal. The laser is focused on a solid target which consist
on a disc made of a of high atomic number specimen. The electrons
are accelerated generating X-rays via bremsstrahlung. This flux of X-
rays can produce photonuclear reactions. On this manner, using a
D2O as a secondary target, can be generated neutrons via the pho-
tonuclear reaction (γ + D → n + p).  This reaction requires photons of
at least 2.5 MeV and its efficiency can be optimized around 3 MeV
focusing VEGA at intensities beyond 1020 W / cm2. The neutron flux
generated can be detected and optimized using bubble detectors
in the interaction chamber and using a scanning neutron detector.
After that, this neutron flux can be used for neutron radiography.
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Main results obtained:

A flux of a high energy photons has been generated, at high repeti-
tion rate (10 Hz) to produce laser neutron generation for neutron ra-
diography. 

Conclusions:

On this experiment has been developed a technique to produce a
flux of a high energy photons, at high repetition rate, to produce laser
neutron generation to be used for neutron pulsed radiography.  On
this has been confirmed the possibility to generate neutrons via laser
interaction at high repetition rate, constituting, according to the lite-
rature, one of the first results on this topic. This fact have been possible
due to the peculiarity of VEGA laser system.

Hole created by the plasma wave focusing
the laser VEGA-2 on a metallic target.

First pulse

Second
pulse
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In the following URL: https://youtu.be/BODZhp_6UVY you can find the
interview of Professor Arikawa where he explain the development of
the experiment carried out at the CLPU.

Campaign 2: Braided electron beams and X-ray radiation emission
from interacting wakefields

From 2018/04/09 to 2018/05/04

18 sessions at the Facility

Principal Investigator: O. Lundh

Institution: University of Lund (Sweden)

Research field: Physics and Space Sciences

Research line: High Energy and Particle Physics

Laser system:                             VEGA-2 

Pulse duration:                          30 fs

Wavelength:                              800 nm

Pulse energy:                             4,5 J (after compressor)

Repetition rate:                         0,1 - 10 Hz, single shot

Vea el video completo,
escaneando 
este código



Summary:

A new technique for creating a tunable X-ray source based on a
small-angle collision of two laser wakefields has been developed.

The interacting wakefields provide the deflecting forces, acting as a
non-linear ondulator, for the bunches of pre-accelerated electrons.
The concept provides a unique control over the emission properties.
This control is achieved by varying the collision angle, the plasma
density, the laser intensity, and the propagation distance before the
collision. In such a way, one can create an X-ray source with tunea-
ble photon energy, directivity and flux, with a multitude of possible
applications.

Of particular interest is the nontrivial phenomenon of merging two
wakefields into a single one in the case of a sufficiently small angle
of collision. This phenomenon provides an opportunity for triggering
long-lasting oscillations, or braiding, of the accelerated electron bun-
ches, with an oscillation amplitude as large as the merged bubble
size. This scenario can be used for creating a highly efficient conver-
ter of the laser pulse energy into X-ray radiation.

Main results obtained:

Our experimental observations show the merging of two laser wake-
fields into one single accelerating structure, producing a single elec-
tron beam. It is found that merging of the wakefields does not
significantly decrease the total electron beam charge or the maxi-
mum energy to which the electrons are accelerated, but increases
the X-ray yield detected along the central axis of the interaction. The
reproducibility depends on the interaction point in the plasma, which
could be a consequence of shot-to-shot variations of the interfe-
rence between the two laser beams. Since merging wakefields are
expected to affect the transverse momentum of the electrons in the
plasma wave, it could potentially be used to tune, for example, the
betatron X-rays energy or divergence, by controlling the electron
energy gain before the merging or the angle formed by the intersec-
ting laser pulses. This mechanism also opens a new possibility for the
design of a seamless multistage laser-wakefield accelerator, using
two or more laser pulses merging symmetrically after a previous ex-
hausted and/or dephased LWFA stage.

User Centre
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Conclusions:

The fact that a single electron beam located at the central axis is ob-
served when the two laser pulses are synchronized and that its total
measured charge agrees with the sum of the charge measured on
the electron beams originated by each individual laser pulse, sug-
gests that the wakefields have merged and formed a common ac-
celeration structure for the trapped electrons. To our knowledge, this
is a first demonstration of electron beams produced by merging laser
wakefields. In the future, merging laser wakefields could be used to
replenish the driver in a seamless and compact multistage laser-
plasma accelerator, or to control the X-ray emission produced by be-
tatron electron oscillations.

The mounts and frames of the mirrors to split the beam on this expe-
riment have been revised and manufactured at the mechatronics
workshop of the CLPU. 

Campaign 3: Ion stopping measurements in a moderately coupled
and degenerate plasma target

From 2018/05/07 to 2018/06/01

20 sessions at the Facility

Principal Investigator: L. Volpe

Institution: University of Salamanca (Spain)

Research field: Physics and Space Sciences

Research line: High Energy and Particle Physics

Laser system:                             VEGA-2 

Pulse duration:                          30 fs

Wavelength:                              800 nm

Pulse energy:                             4,5 J (after compressor)

Repetition rate:                         0,1 - 10 Hz, single shot

User Centre
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Summary:

Measuring the proton stopping power in Warm Dense Matter (WDM),
in coupled and degenerate plasma conditions, is fundamental to
benchmark theoretical models in the Bragg peak region, where the
proton velocity vp is comparable to the plasma electron thermal ve-
locity vth. Experimental campaigns in kJoule facilities are extremely
complicated and present some fundamental limitations connected
to hydrodynamic expansion of the probed sample. Indeed reaching
vp~vth requires low energy projectiles, which in turn requires thin tar-
gets (~ microns). KJoule facilities provide ns-pulses which imply also
a long heating time (comparable to hydrodynamic time) which
makes precise stopping power measurements in warm dense sam-
ples difficult. A way to overcome hydrodynamic effects and obtain
a well-defined and well-characterized sample is to scale to shorter
time scales. 

In this experiment we focused on the study of the proton stopping
power close to the Bragg peak for velocity ratios vp/vth close to unity
in the 200 TW and 30 fs VEGA-2 system at CLPU.  Apart from the short
duration of the laser pulse there are other advantages of using
VEGA-2 system: i) VEGA-2 offers pump and probe experimental con-
ditions with fs range synchronisation;
ii) the same experimental set up can be
used both to measure the plasma con-
ditions and the proton stopping power;
iii) high repetition rate will increase pos-
sible amount of data and this will positi-
vely influence the reliability and the
precision of the measurements.

Main results obtained:

Ion stopping power in solid and in WDM
alluminium have been measured and
differences between cold and WDM
Material has been observed to be rele-
vant within the experimental error bar.
Experimental results are under investiga-
tion and a comparison with theoretical
existing models in also on-going. This is

User Centre
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clearly shows that fine Stopping power measurment in high repetition
rate facilities like CLPU are not only possible but also relevant for the
scientific communities.

Conclusions:

In this experimental campaign we have measured Ion stopping
power  in thin Warm Dense plasmas which is relevant for many appli-
cations among which: Laser-Induced Fusion, ischoring heating and
material science. 

This experiment represents one of the first integrated investigation of
stopping power in High repetition rate systems and the success of the
first measurement is encouraging the research field to apply to laser
facilities like CLPU for doing experimental campaigns that were pre-
viously done in Mega Joule facilities. The access to High repetition
rate system pave the way to different experimental approach where
statistic can be more relevant than before. 

The design of the experimental set-up as well as the manufacturing
and assembly of the solid targets and its respective frames and sup-
ports have been carried out at the CLPU.

Campaign 4: Betatron enhancement with orbital angular momen-
tum laser beams

From 2018/06/04 to 2018/06/26
20 sessions at the Facility
Principal Investigator: R. Fedosejevs
Institution: University of Alberta (Canada)
Research field: Physics and Space Sciences
Research line: High Energy and Particle Physics
Laser system:                             VEGA-2 
Pulse duration:                          30 fs
Wavelength:                              800 nm
Pulse energy:                             4,5 J (after compressor)
Repetition rate:                         0,1 - 10 Hz, single shot

User Centre
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Summary:

The ability to accelerate electrons to GeV energies over a few milli-
meters makes wakefield acceleration an ideal candidate to even-
tually replace large and expensive linear and circular accelerators
with tabletop size lasers. An additional result of wakefield accelera-
ted electrons is the X-ray radiation produced through betatron osci-
llations of the electrons. These femtosecond X-ray pulses have found
many applications in time resolved spectroscopy, and can provide
equivalent output to large and expensive synchrotron light sources.
Enhancement of the electron acceleration and betatron radiation
from such sources is therefore a key parameter of interest. Recently
a new class of laser modes has been introduced called Orbital An-
gular Momentum (OAM) or Vortex modes which have helical wave-
fronts and can carry more angular momentum than ordinary
circularly polarized light. These modes can be described in terms of
Laguerre-Gaussian (LG) modes as apposed of the normal descrip-
tion of Hermite-Gaussian modes. Driving the wakefield process with
OAM laser beams leads to a modified interaction with the under-
dense plasma mediated by a donut shaped wakefield rather than
a single central bubble.  The absorption of light into high energy ac-
celerated electrons can transfer angular momentum to the elec-
trons which in turn could drive circular currents and lead to the
generation of enhanced axial magnetic fields.  The additional spi-
ralling motion of the electrons could also lead to enhanced produc-
tion of betatron radiation. While there has been significant
theoretical interest to date on the interaction of such modes with
underdense plasmas, there has been limited experimental study of
such interactions to date. In the present experiment a tilted spiral
phase mirror, developed and fabricated at the University of Alberta,
was used in the VEGA-2 laser system to produce high intensity La-
guerre-Gaussian laser modes carrying various amounts of OAM.
These pulses were focused on underdense pulsed gas jet targets to
accelerate electrons to 100’s of MeV energies via the wakefield pro-
cess.  The electron emission characteristics were measured and
compared for the LG OAM modes and the regular TEM00 Gaussian
modes. The betraton emission was also characterized and compa-
red for the different laser modes. In parallel with the experiments, ex-
tensive simulation modeling of the interaction using the EPOCH 3D
particle in cell (PIC) code was being carried out.

User Centre
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Main results obtained:

In the present experiment a tilted spiral phase mirror, developed and
fabricated at the University of Alberta, was used in the VEGA-2 laser
system to produce high intensity L-G laser modes carrying various
amounts of OAM.These pulses were focused using a parabolic mirror
on underdense pulsed low density gas jet targets (99% de Helium y
1% de Nitrogen) to accelerate electrons to 100’s of MeV energies via
the LWFA process. The wakefield electron energy were characterized
using a 1.2 T bending magnet to deflect and to characterize them.

The electron acceleration and the betatron radiation generation
have been measured and compared for LG OAM (LG+1, LG-1 y
LG+2) and for the conventional Gaussian TEM00. 

In addition a second harmonic probe beam has been used to cha-
racterize the plasma generated.

Conclusions:

On this experimental campaign at CLPU using the new class of OAM
modes has been successfully carried out at full power on the 200 TW
beamline.  While the donut mode interaction of the OAM modes with
the underdense gas targets differs in detail from the single bubble
interaction of the TEM00 mode, generation of electrons up to hun-
dreds of MeV energies and peak betatron emission of over 108 pho-
tons / srad / 0.1% BW were observed for both types of beams. This is
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Focal spots for TEM00 (left) and LG-10 (right) with respective 
peak intensities  2 × 1019 W cm-2 y 4 × 1018 W cm-2.



noteworthy given that the peak intensities for the OAM beams are
considerably less than the TEM00 beam for the same laser energies
and peak power.  

Some pieces and metallic supports used on this experiment have
been manufactured at the mechatronics workshop of the CLPU

Campaign 5: Ion acceleration by ultra-intense laser interaction with
high density gas jet

From 2018/10/01 to 2018/10/26

19 sessions at the Facility

Principal Investigator: J.J. Santos

Institution: CELIA, Bordeaux (France)

Research field: Physics and Space Sciences

Research line: High Energy and Particle Physics

Laser system:                             VEGA-2 

Pulse duration:                          30 fs

Wavelength:                              800 nm

Pulse energy:                             4,5 J (after compressor)

Repetition rate:                         0,1 - 10 Hz, single shot

Summary:

The interaction of ultra-intense (>1020 W/cm²), short-pulse lasers pulses
with well-controlled near-critical plasmas remains relatively unexplo-
red owing to the difficulty of creating such type of targets. Yet nume-
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rical simulations carried out at CELIA and CEA (France) in this regime
unraveled new mechanisms of electron heating. Supported by
theoretical models, these studies predict electron energization levels
far above those obtained with overdense plasmas. Besides causing
efficient target normal sheath acceleration (TNSA) of the back-
ground ions, the resulting strong electron pressure may also trigger
an electrostatic shock, leading to enhanced ion acceleration.

The aim of experiment was to study the interaction of the VEGA-2
laser pulse (6 J, 30 fs, 10 Hz, 800 nm) with state-of-the-art supersonic
gas jets. These are characterized by a maximum free electron density
(after laser-induced ionization) close to the critical density at 800 nm
wavelength and a typical thickness of ∼100 µm. This novel targetry
approach is perfectly suited to the high repetition-rate VEGA laser
system. 

Main results obtained:

This experiment aimed at gaining understanding of this little-known
regime of laser-plasma physics, which is a prerequisite for the reali-
zation of a high-repetition-rate laser-driven ion source. Such source
is of major interest for multiple fundamental and industrial applica-
tions.

We performed VEGA-2 shots with different gases, namely N2, He and
a mixture of 90% of N2 and 10% He. It shows some sample RCF results
obtained from interactions with the gas mixture. Preliminary analysis,
presented in the figure, indicate that the bigger detected impact
tracks correspond to He ions of energy up to 40 MeV (or 10 MeV per
nucleon).

Laser-driven ion sources are used as probes of fast-evolving electro-
magnetic phenomena, and are promising for applications like pro-
bing high-energy-density matter structural dynamics, the production
of radio-isotopes for medicine and radio-biology experiments.

Conclusions:

Sequences of shots on different gases such as N2, He (and mixture of
them)  have been carried out. Using radio-chromic films clear signa-
ture of a collimated ion beam, with a small angular deviation relative
to the laser interaction axis. Such clear signature of beamed ion ac-
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celeration from near-critical density targets stands out from the avai-
lable literature.

The corresponding frames for the RCF have been designed and ma-
nufacturing at the mechatronics workshop of the CLPU. Also some
additional vacuum requirements, necessaries to carry out properly
this experiment have been assembled at the CLPU.

Campaign 6: Generation of transient very strong shocks by fs-lasers

From 2018/10/29 to 2018/11/23

20 sessions at the Facility

Principal Investigator: D. Batani
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Sample RCF data (first two UEBT3-RCF layers behind a 10 µm Al filter) obtained from three
different VEGA-2 shots on jets of 90% N2 and 10% He gas mixture. Each column corres-
ponds to a different laser shot with identical laser irradiation conditions. The red spots in-
dicate the direction of the intense laser propagation, while the preeminent signals from
accelerated ions are highlighted by the dashed blue circles



Institution: CELIA, Bordeaux (France)

Research field: Physics and Space Sciences

Research line: High Energy and Particle Physics

Laser system:                             VEGA-2 

Pulse duration:                          30 fs

Wavelength:                              800 nm

Pulse energy:                             4,5 J (after compressor)

Repetition rate:                         0,1 - 10 Hz, Single shot.

Summary:

The experimental campaign, proposed by CELIA, University of Borde-
aux, was targeting the investigation of very strong shock generation
(initial pressures larger than 100 Mbar) by focusing a hihg intensity
laser ~1019 W⁄cm2 in solid density matter and the study of their dyna-
mics by using multiple diagnostics. Simultaneously, we characterized
the generation and energy deposition from hot electrons in the solid
target.  

Main results obtained:

This research is within the framework of introducing short-pulse laser-
driven shocks as a new tool in high pressure and WDM physics. Short-
pulse relatively-low-energy lasers (a few Jules) offer much higher
repetition rates then high-energy lasers used to produce “conventio-
nal” shocks (a few hundred of Jules), therefore allow getting much
larger data statistics.  In this experiment we characterized the forma-
tion and propagation of blast waves induced by fs laser solid target
interaction in various target materials.

The preliminary experimental results concern the study of the blast
waves confirming the estimations of the numerical simulations. A se-
cond harmonic low energy beam have been used to perform mea-
surements of the reflectivity of the target-rear side, providing
information about target expansion velocity
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Conclusions:

By means of Streak Optical Pyrometry(SOP) and Doppler shift diag-
nostics we succeded to characterize the blast wave genearted by
the high intense laser pulse  ~1019 W⁄cm2 in various targets. We also
characterized the hot electron beam with various X-ray and electron
beam diagnostics providing the information about temperature, in-
tensity and source size. This information is crucial for the understan-
ding of the origin and the propagation of the blast wave in solid
targets at ultra-high laser intensity regime.

Part of the experimental design, as well as the manufacturing of the
respective frames for the solid targets and its corresponding as-
sembly, have been carried out at the mechatronics workshop of the
CLPU. 

The experimental campaigns developed along this year have been
carried out from 5 March to 23 November. In summary, have been
done 13.530 laser shots, corresponding to more than 304 hours of run-
ning of the VEGA-2 system at high power during 69 sessions of quite
intense experimental work.
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Non-competitive accesses

VEGA                                                                       (vegaservice@clpu.es)

User: ELI - ALPS (Extreme Light Infrastructure, Attosecond Light Pulse
Source, in Szeged, Hungary)

Service: VEGA-2

Line of research: Development of diagnostic technology with ultra-
intense lasers

Type of access:  Commissioning experiment

Purpose of action: Development of electromagnetic pulse diag-
nostic techniques using VEGA-2

Duration: 10 sessions

User: POLIMI (Politecnico di Milano, Italy)

Service: VEGA-2

Line of research: Development of diagnostic technology with ultra-
intense lasers

Type of access: Commissioning experiment

Purpose of action: Testing of advanced solutions in Target Engine-
ering and Diagnostics

Duration: 10 sessions

User: University of Maryland (United States of America)

Service: VEGA-2

Line of research: Exploration of CLPU further potential

Type of access: Strategic experiment

Purpose of action: In-situ Intensity Gauge

Duration: 10 sessions
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High Repetition Rate              (highrepservice@clpu.es)

User: ELI - ALPS (Extreme Light Infrastructure, Attosecond Light Pulse
Source, in Szeged, Hungary)

Service: VEGA-2

Line of research: Development of diagnostic technology with ultra-
intense lasers

Type of access:  Commissioning experiment

Purpose of action: Development of electromagnetic pulse diag-
nostic techniques using VEGA-2

Duration: 10 sessions

User: POLIMI (Politecnico di Milano, Italy)

Service: VEGA-2

Line of research: Development of diagnostic technology with ultra-
intense lasers

Type of access: Commissioning experiment

Purpose of action: Testing of advanced solutions in Target Engine-
ering and Diagnostics

Duration: 10 sessions

User: University of Maryland (United States of America)

Service: VEGA-2

Line of research: Exploration of CLPU further potential

Type of access: Strategic experiment

Purpose of action: In-situ Intensity Gauge

Duration: 10 sessions



User: CLPU, Pulsed Lasers Centre (Salamanca, Spain)

Service: HRR

Line of research: Custom thin film design

Proyecto: Centre’s 

Type of access: Internal

Purpose of action: Custom-cut aluminium sheet

Duration: 1 session

User: CLPU, Pulsed Lasers Centre (Salamanca, Spain)

Service: HRR

Proyecto: Centre’s 

Type of access: Internal

Purpose of action: Manufacturing of a target for VEGA-2 experi-
mental campaign

Duration: 32 sessions
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Laser drilling of cylindrical hole in 2-mm thick copper.



User: ICMM - CSIC (Institute of Materials Sciences of Madrid - Higher
Scientific Research Council)

Service: HRR
Line of research: Functional materials with luminescence caused

by multiphotonic excitation  
Project: ULTRALASER
Type of access: Agreement
Purpose of action: Observation of luminescence by multiphotonic

excitation in new materials
Duration: 2 sessions

User: ALBA-CELLS Synchrotron (Consortium for the Construction,
Equipping and Exploitation of the Synchrotron Light Source) 

Service: HRR
Line of research: CLAESS line of ALBA synchrotron
Type of access: Free
Purpose of action: Manufacturing of a pinhole for ALBA synchrotron 
Duration: 5 sessions

User: University of Salamanca
Service: HRR
Line of research: Molecular Biology
Type of access: Free
Purpose of action: Cutting precision tests on polyamide coated

silica capillary
Duration: 1 session
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Pinholes or microholes (2-20 µm) in tungsten. Left: Axicon. Right: Aspheric lens.



User: CLPU, Pulsed Lasers Centre (Salamanca, Spain)

Service: HRR

Project: Competitive campaign

Type of access: Internal

Purpose of action: Cutting of 3 µm and 6 µm targets

Duration: 1 session

User: CLPU, Pulsed Lasers Centre (Salamanca, Spain)

Service: HRR

Project: Competition campaign

Type of access: Internal

Purpose of action:  RCF cutting

Duration: 7 sessions

User: Higher Technical Institute (Lisbon, Portugal)

Proyecto: Laserlab Europe Staff Exchange

Type of access: Agreement

Purpose of action: Study of laser parameters during laser ablation
of metal and organic specimens. Effect of beam cutting and
thermal management of pulses (CONT) 

Duration: 12 sessions
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Effects of superficial laser processing using squared beam shapers at different laser
energy levels. 



Carrier Envelope Phase            (cepservice@clpu.es)

User: University of Bordeaux (France)

Service: CEP

Project: Characterization of high-density gas target

Type of access: Free

Purpose of action: Characterization of a high-density gas target 

Duration: 15 sessions

Oscillators Unit (oscillatorsservice@clpu.es)

User: ICMM - CSIC (Institute of Materials Sciences of Madrid - Higher
Scientific Research Council)

Service: Oscillators Unit

Project: ULTRALASER

Type of access: Agreement

Purpose of action: Tunability of intracavity laser 

Duration: 1 session

User: Pulsed Lasers Centre (Salamanca, Spain)

Service: Oscillators Unit

Project: ULTRALASER

Type of access: Agreement

Purpose of action: Laser diode testing and assemblage of solid-
state oscillators with ytterbium doped crystals

Duration: 8 sessions
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User: ICMM - CSIC (Institute of Materials Sciences of Madrid - Higher
Scientific Research Council)

Service: Oscillators Unit

Project: ULTRALASER

Type of access: Agreement

Purpose of action: Mode-locking of disordered crystals

Duration: 20 sessions

Mechatronics Unit            (mechatronicsservice@clpu.es)

During 2018, the electronics and mechanics services of the Centre
have contributed not only to the improvement of the CLPU’s infras-
tructures, but also to the optimized development of its own lines of re-
search and users’ experiments with 58 actions. 
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SCIENTIFIC LEADERSHIP

Lines of Research 

As a user oriented unique scientific-technical infrastructure, the Pulsed
Lasers Centre has opted for a versatile design both for VEGA, with
three synchronized outputs, and for its experimentation stations. Thus,
the Centre seeks to host the greatest possible number of experiments,
always within certain limits, This means that the Centre’s research lines
must always remain consistent with the main research areas that its
users may develop and with its strategic objective of continuing to ap-
peal to users because of its capacity, specialization and staff.  

The international challenge that the CLPU aims to meet is that of being
one of the few installations in the world that is capable of firing once
per second at the petawatt level. Ultra-intense lasers have been tra-
ditionally used in what is known as single shot. In the new scenario set
by the future opening of the three ELI (Extreme Light Infrastructure) pi-
llars, the CLPU, as a leading centre in the testing of new operating stra-
tegies plays an extremely relevant role.  

With the Centre working, future development is based on two major
lines: VEGA applications and lines of research into VEGA’s technologi-
cal development. These are complemented by a series of fittings for
extreme diagnostics and the gathering of data from such diagnoses.
Likewise, the intention is to maintain a fourth line of research on non-
unique sources that includes the HRR laser and the development of
ad hoc mode locking oscillators and other lasers to be used in projects. 

• Technological development of VEGA: VEGA is a highly tech-
nologically advanced laser. VEGA-3 is one of the few systems
in the world that are able to achieve a peak power of 1 peta-
watt once per second and it is the only whose architecture in-
cludes three outputs: VEGA-1, VEGA-2 and VEGA-3. VEGA-2 is
also a very important laser at the international level (as well as
the second most powerful in Spain). The raison d’être of the
Consortium of the Pulsed Lasers Centre is the VEGA petawatt
laser system, which is already operational. A large part of the
work scheduled by the CLPU for 2019 consists of consolidating
such system and endowing it with unique features. VEGA’s



priority is not to become the most powerful laser in the world,
but to be a system that can enable the use of certain absolu-
tely unique features. This is no easy task. For example, because
they come from a same seed-pulse, the outputs of VEGA-2
and VEGA-3 can reach extraordinary synchronization levels.
This requires a series of fine synchronization actions that are ex-
pected to be carried out over 2019.  

The same operation, at one shot per second for VEGA-3 and
ten shots per second for VEGA-2 is a challenge because of
the need to control the parameters with great care and ac-
curacy. Suffice it to say that the compressor networks are va-
cuum, meaning that heat dissipation is very slow, and that any
small warming as a result of its continued functioning could
expand them, thus changing the number of lines per millime-
tre and introducing residual chirping. This year we have en-
gaged in a campaign with sequences of hundreds or
thousands of shots and we are advancing in the fine control
of these issues, which could be globally defined as an advan-
ced VEGA operation.  

Besides, the CLPU has a CEP system (Carrier Envelope Phase
Stabilized) that has been available to users (Building M5 Labo-
ratory 3) for several years. This system was closed in 2018 and is
being currently moved to place it next to the VEGA laser in buil-
ding M5. The purpose of this is to have a 30-fs laser (VEGA) with
a 6-fs test (EP), which could offer potentially interesting services
to users. On the other hand, the possibility of using the CEP for
a system of harmonic generation that may allow pump probe
experiments with VEGA using a very short duration VUV or XUV
system as a probe is being assessed. The synchronized integra-
tion of this smaller equipment into the VEGA system will be
completed over 2019. This will require actions that involve
synchronizing the two oscillators. 

• VEGA applications: The CLPU’s main line of research is concer-
ned with laser-induced plasma physics, where the laser’s high
intensity instantly ionizes the target it impacts so that it becomes
a plasma. This knowledge is being especially used for obtaining
secondary sources of ionizing radiation, among which are:
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–  Proton sources (between 1 and 20 MeV) using the TNSA me-
chanism (Target Normal Sheath Acceleration).

–  Electron sources (hundreds of MeV) accelerated using LWFA
(Laser Wake Field Acceleration).

–  Generation of betatron radiation. 

–  X-ray Bremsstrahlung sources.

It is equally important to note that these acceleration levels are
achieved at the CLPU in a reasonably regular and controlled
way. The challenge posed for 2019 is to consolidate work with
targets that allow high shot repetition rates, capitalizing on the
laser’s potential and preparing efficient detection systems. This,
as well as being a highly attractive aspect at the international
community level, has led us to become a benchmark for high re-
petition rates and has at the same time allowed us to engage in
the preparation of innovative secondary sources, not because
of the power peaks that can be reached, but because of the
high shot repetition rate. Hence, 2019 will be a significant year for
such extraordinarily complex developments that involve many
variables, although these difficulties are already being success-
fully tackled by the CLPU staff. At this point, it is necessary to stress
the benefits of the campaigns that have been carried out. Com-
pleting several experiments with first-rate European, American
and Asian scientists is granting the CLPU extraordinary levels of
knowledge and expertise.   

Alongside the acceleration experiments in themselves, a line of
research into warm dense matter and other effects associated
with laboratory astrophysics is also being pursued. The aim of this
line is to make progress in issues such as transport of protons and
other charged particles in high density plasmas, proton opacity,
etc. 

These lines of work are supplemented with studies carried out by
staff from the Centre in laser-based atomic, molecular and nu-
clear physics, including:

–  Atomic and molecular photoionization.

–  Laser-induced nuclear physics.
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In 2018, the Centre started experimental work on a line of rese-
arch that has been under progress for years already, focused
on the study of laser-driven individual particle acceleration
(with no collective or plasma effects). The aim of this study is to
define future experiments on vacuum polarization and on dark
matter. 

These broad research areas that the Centre has demarcated
for the development of its own studies, for the specialization of
its technologists and scientists and for the optimization of its
equipment run parallel to those reported by potential users of
the infrastructure. 

The main lines are particle acceleration and radiation, plasma
physics, nuclear physics, fundamental physics and laser tech-
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nology, with only four secondary areas: materials sciences, as-
trophysics and medical physics. Therefore, it may be generally
affirmed that the lines of research designed for the Centre’s
own development and evolution are consistent with the main
lines of research that are being followed at the international
level for experiments that require state-of-the-art technology
like VEGA.

• Metrology: Measuring a laser such as VEGA is indeed no easy
task. To achieve an installation that is useful for all its users, it is
not enough to provide very intense pulses, but it is also neces-
sary to fine tune parameters as accurately as possible. To esta-
blish intensity, phase, duration, residual chirp, contrast, shot to
shot, etc. measures for a system with such a high shot fre-
quency as VEGA is virtually impossible. Nevertheless, this would
be extremely valuable information for users. Therefore, a series
of metrology-oriented actions will be undertaken in 2019. There
is already a highly sophisticated metrology table in the laser
chamber. However, because of the characteristics of the laser
itself, most of the measuring is done attenuating the beam or
using only a small part of its intensity. Expectations for 2019 in-
clude doubling certain elements that are key to metrology,
comparing the metrology of the laser output with that of the
time of the experiment. These data will be available to users.
All this involves significant development of control and data
collection systems.  

For example, it has been observed that the radiation genera-
ted by laser-accelerated individual electrons can pave the
way towards a new generation of intensity detectors based on
Thomson scattering. In 2018, strategic experiments were con-
ducted revealing that in relativistic Thomson scattering the fun-
damental and the harmonics shift to the red, which can be
used to directly measure intensity. Plans are to continue un
2019, improving detection techniques. For the first time, the in-
tensity of a laser’s lens has been measured directly (in a relati-
vistic regime) without attenuation.  

• Non-unique sources: Apart from the uniqueness of VEGA and
the experimentation brought to Spain by the first call for com-
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petition for access to VEGA, research carried out at the CLPU
also relies on its satellite laboratory (Laboratory 2, in building
M3) where there is a gigawatt 120-femtosecond system avai-
lable, which is a fairly conventional piece of equipment (it lacks
VEGA’s unique features), but that is nevertheless extremely use-
ful to bridge the gap between conventional lasers and VEGA.
A petawatt category laser is an extreme tool that requires users
to have deep previous expert knowledge to be able to pro-
pose a scientifically relevant experiment. Hence, the gap with
research teams that lack laser experience is unbridgeable. The
gigawatt system and all its additional scientific and human
equipment provides an environment to test new ideas that
may bring scientific groups closer to the femtosecond sphere.
Work on the CLPU’s mission of attraction and introduction of
new tools into the scientific community is far more efficient with
lasers that are more moderate than the VEGA systems. Thus,
the contribution in the area of laser research that is carried out
in Laboratory 2 of the M3 building is focused on the strengthe-
ning and dissemination of know-how in the area of this tech-
nology.  
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D.; Morace, A. and Volpe, L. Relativistic electron beam transport in
warm dense matter. 9th Laser Plasma Forum, Île d’Oléron (Francia)

Ehret, M.; Apinaniz, J.I.; Bagnoud, M.; Bailly-Grandvaux, M.; Brabetz, C.;
d’Humières, E.; Korneev, Ph.; Malko, S.; Matveeskii, C.; Morace, A.;
Roth, M.; Schauman, G.; Tiknonchuk, V.T.; Volpe, L. and Santos, J.J.
Transient electromagnetic fields for high energy-density beam tailo-
ring driven by ps-laser pulses. 45th Conference on Plasma Physics,
Praga (Rep. Checa)

Malko, S.; Vaisseau, X.; Pérez, F.; Curcio, A.; Ehret, M.; Santos, J.J.; Batani,
D.; Morace, A. and Volpe, L. Enhanced relativistic electron beam
collimation using two consecutive laser pulses. 45th Conference on
Plasma Physics, Praga (Rep. Checa)

Ehret, M.; Apinaniz, J.I.; Bagnoud, M.; Bailly-Grandvaux, M.; Brabetz, C.;
d’Humières, E.; Korneev, Ph.; Malko, S.; Matveeskii, C.; Morace, A.;
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Volpe, L. Roth, M.; Schauman, G.; Tiknonchuk, V.T. and Santos, J.J.
ps-Laser driven transient electromagnetic fields for high energy-den-
sity beam tailoring. 18th Advanced Accelerator Concepts Works-
hop, Breckenridge (EE.UU.)

Chacón, A.; Osika, E.N.; Suárez, N.; Ortmann, L.; Pérez-Hernández, J.A.;
Szafran, B.; Ciappina, M.F.; Sols, F.; Landsmann, A.S. and Lewenstein,
M. Wannier-Bloch apprach to localization in high-order harmonic
generation in solids. Conference on laser and electro-optics. CLEO:
QUELS fundamental science, San José. EE.UU.

Cutroneo, M.; Havranek, V.; Mackova, A.; Malinsky, P.; Torrisi, L.; Pérez-Her-
nández, J.A.; Roso, L.; Luxa, J.; Sofer, Z. and Böttger, R. Ion-beam li-
thography : A promising technique for the pattering of graphene
oxide foil. AIP Conference Proceedings of the 17th International
Conference on ion Sources. Vol 2011, 09007 (2018)

Chacón, A.; Ortmann, L.; Cucchietti, F.M.; Suárez, N.; Pérez-Hernández,
J.A.; Ciappina, M.F.; Landsmann, A.S. and Lewenstein, M. Double-
electron ionization driven by inhomogeneous fields. Chapter of the
book “Exploring the world with the laser”. ISBN: 9783319643458

Volpe, L.; Gatti, G. and Roso, L. Laser-driven plasmas, particle and radia-
tion beams @ CLPU, “The first user access on VEGA”. Nuclear pho-
tonics 2018. Brasov (Rumanía).

Rico, M. Intense and fast laser-matter interaction at CLPU. 2nd EUCALL tar-
get network workshop. Doni Brezany (Rep. Checa).

Volpe, L. Laser-plasma physics at CLPU : the first commissioning experi-
ment. L. Phys. 18. 27th annual international laser physics workshop.
Nottingham. UK.

Volpe, L. Ion stopping measurements in plasma targets. LMJ-PETAL user
meeting. Bordeaux, Francia.

Roso, L. The demanding scenario of a HRR PW laser system such as VEGA.
High Field Laser Plasma Interaction Workshop. Prague (Rep. Checa)

Roso, L. Challenges in HRR PW lasers. Channeling 2018. Ischia (Italia).

Pérez-Hernández, J.A. ELI related science. International Symposium on Ul-
trafast Intense Laser Science. Visegrad (Hungría), Invited talk.

Volpe, L. Enhanced relativistic-electron beam collimation using two con-
secutive laser pulses. Laserlab User Meeting, Paris, Francia.

Álvarez, J.M.; Benavente-Cuevas, J.F. and García-Mulas, C. Preparación
de una fuente de neutrones con el láser VEGA para la verificación
de instrumentación y equipos de protección radiológica. 44 Reu-
nión Anual de la Sociedad Nuclear Española. Ávila, España.

Zeraouli, G.; Longman, A.; Pérez-Hernández, J.A.; Arana, D.; Batani, D.;
Volpe, L.; Roso, L. and Fedosejevs, R. Development of an adjustable



Kirkpatrick-Baez microscope for laser driven X-Ray sources at CLPU.
https://arxiv.org/abs/1811.04762

Longman, A.; Salgado, C.; Zeraouli, G.; Apinaniz, J.I.; Pérez-Hernández,
J.A.; De Marco, M.; He, C.Z.; Gatti, G.; Volpe, L.; Hill, W.T. and Fedo-
sejevs, R. Wakefield acceleration and betatron radiation driven by
linearly polarized Laguerre-Gaussian orbital angular momentum
laser pulses. SILAP, Super Intense Laser Atom Physics, 2018. Toronto
(Canadá).

Gallardo González, I.; Ekerfeld, H.; Björklund Svensson, J.; Gatti, G.; Gonos-
kov, A.; Guenot, D.; Hansson, M.; Marklund, M.; Pérez-Hernández,
J.A:; Salgado, C.; Wallin, E.; Zeraouli, G. and Lundh, O. Electron ac-
celeration and X-Ray emission from interacting wakefields. IONS
Conference 2018, Scandinavia.

User’s

Pereira, P.M.; Ferreira, B.F.; Oliveira, N.P.; Nassar, E.J.; Ciuffi, K.J.; Vicente,
M.A.; Trujillano, R.; Rives, V.; Gil, A.; Kaorili, S.A. and de Faria, E.H.
Synthesis of zeolite A from metakaolin and its application in the ad-
sorption of cationic dyes. Applied Sciences, 8 (4), 608

González, B.; Muñoz, B.; Vicente, M.A.; Trujillano, R.; Rives, V.; Gil, A. and
Korili, S. Photodegradation of 1,2,4-trichlorobenzene on montmori-
llonite-TiO2 nanocomposites. ChemEngineering, 2 (2), 22

González, B.; Vicente, M.A.; Trujillano, R.; Rives, V.; Pérez-Bernal, E.; Martín-
Labajos, F.; Gil A. and Korili, S.A. Montmorillonite-TiO2 photocatalyst
– Preparation and use for removal of water pollutants. XV Congreso
Nacional de Materiales y I Iberian Meeting of Materials Science, Sa-
lamanca

González, B.; Muñoz, B.; Vicente, M.A.; Trujillano, R.; Rives, V.; Gil, A. and
Korili, S.A. Eliminación fotocatalítica de 1,2,4-triclorobenceno cata-
lizada por nanocomposites montmorillonita-TiO2. XXV Reunión Cien-
tífica de la Sociedad Española de Arcillas, Zamora

González, B.; Trujillano, R.; Vicente, M.A.; Rives, V.; de Faria, E.H.; Ciuffi, K.J.;
Korili, S. and Gil, A. Adsorption of trimethoprim on doped Ti-pillared
montmorillonite. Reunión Ibérica de Adsorción y 3er Simposio Ibero-
americano de Adsorción, Gijón

da Silva, T.H.; Ribeiro, A.O.; Nassar, E.J.; Ciuffi, K.J.; Vicente, M.A.; Trujillano,
R.; Rives, V. and da Faria, E.H. Nanocompósitos caulinita/TiO2/tetra-
carboximetaloftalocianina de cobalto (II): Estudo da degradação
de cafeína e prometrina. 4ª Reunião de Argilas Aplicadas, Teresina,
Brasil
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Cintra, T.E.; Saltarelli, M.; de F. Salmazo,R.M.; Trujillano, R.; Rives, V.; Vicente,
M.A.; da Faria, E.H. and Ciuffi, K.J. Degradação de corantes a partir
do uso de catalisadores porfínicos imobilizados em argila caulinita.
4ª Reunião de Argilas Aplicadas, Teresina, Brasil

do Prado, M.V.; Nassar, E.J.; de Faria, E.H.; Ciuffi, K.J.; González, B.; Vicente,
M.A.; Trujillano, R. and Rives, V. Oxidation catalysts based on iron-
porphyrin supported on diatomaceous earth. 1ª Reunião Anual da
Sociedade Brasileira de Química, Foz do Iguaçu, Brasil

de Melo, L.B.; Bonfim, L.; Saltarelli, M.; Nassar, E.J.; de Faria, E.H.; Ciuffi, K.J.;
Vicente, M.A.; Trujillano, R.; González, B.; Rives, V.; Pérez, M.E.; Laba-
jos, F.M.; Gil, A. and Korili, S. Preparación y caracterización de cao-
linita-Fe-TiO2 nanocomposites como fotocatalizadores para la
degradación de contaminantes orgánicos emergentes. XXV Reu-
nión Científica de la Sociedad Española de Arcillas, ZamoraW. 

Alonso, B.; Pérez-Vizcaíno, J.; Mínguez-Vega, G. and Sola, I.J. Tailoring the
spatio-temporal distribution of difracctive focused ultrashort pulses
through pulse shaping. Optics Express, 26

The team led by Professor Dimitri Batani, of CELIA (University of Bordeaux, France) took
part in the November 2018 campaign.



Generation of Knowledge – R&D

Projects – Applied Research

Laser-accelerated particles for medical applications - PALMA  

Call: R&D+I projects – Research challenges
Budget: € 242,000.00 
CLPU participation: Coordinator
Duration: 48 months (30/12/2016 - 29/12/2020)

Description: Its objective is the development of a controlled x-ray
source (of tens of KeV) in such a way that the source’s flow may en-
sure that each pulse yields two or more photons per cell. A second
proton source with its high and low dosage rates is also proposed.
The aim of all this is to generate a source that may validate the gre-
ater or lesser effectiveness of laser-driven proton therapy as com-
pared with the conventional approach. 

Actions:
• Design and development of the

source.
• Transport of x-ray photons outside the

gaseous region so that there is space
to fit a dipole that can modify the
path of the electrons.

• Conclusion of the laser-plasma inter-
action simulations.

• Design of a neutron source based on
laser beam driven D-D fusion. This was
achieved using deuterium clusters or
deuterated plastic to induce the fu-
sion reaction.

• The actions were supported by other
high repetition rate x-ray laboratories,
among which are the RAL (United
Kingdom), GSI (Germany) LULI
(France) or the LLNL (USA).

Scientific Leadership

CLPU ACTIVITIES REPORT -  2018

50

Una manera de hacer Europa

Executed          Pending

50% 57%

Time                Budget



Development of continuous over-critical 
density laser target systems

Call: Support for Infrastructures and Scientific-Technical 
Equipment 2015.

Budget: € 184,376.40 
CLPU participation: Coordinator
Duration: 30 months (01/01/2016 - 30/06/2018)

Description: El láser VEGA, concretamente su línea del PW, es uno de
los sistemas láser del mundo con mayor tasa de repetición. El obje-
tivo de este proyecto es poder disponer de sistemas de blancos efi-
cientes sobre los que disparar VEGA.

Actions 
• Acquisition of a micro-liquids system

that can generate three highly stable
and highly accurate target types:
> Micro-droplets with instants of

each droplet that can be synchro-
nized with VEGA through a com-
plex piezoelectric system.

> High-precision micro-columns
against which the beams can be
projected.

> Liquid micro-sheets formed by the
controlled collision of two micro-
columns. 

> Adjustment of liquid and chamber
implementation.

> Equipment testing was carried out
successfully and the first experi-
ments using it were conducted. 
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Una manera de hacer Europa

Executed          Pending

100% 100%

Time                Budget



Barium Tagging

Call: MINECO – R&D+I Projects 2014 – Research Challenges
Budget: € 78,650.00 
CLPU participation: Partner
Duration: 48 months (01/01/2015 - 31/12/2018)

Description: Activity framed within the NEXT European project with the
objective of proving that Ba++ ions resulting from xenon double beta
decay can be tagged and detected.

Actions:
• Construction of a device to generate

barium vapour through a system of
high-temperature evaporation, and
creation of barium ions through an
electronic impact ionization system. 

• Study of the optimal experimental
conditions to improve fluorescence
performance between states P and D
of the barium ion.

• Implementation of 4.1 µm laser indu-
ced level D depopulating tests. 

• Feasibility study for the development
of a 4.1 µm laser according to time
and budget availability.

• Pooling session with the NEXT project
coordinator —the IFIC, in Valencia—
to discuss the results and aspects that
led to the conclusion of this project.
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Una manera de hacer Europa

Executed          Pending

100% 100%

Time                Budget



Extreme Diagnosis

Call: Regional Government of Castile and León
Support for Research Projects 2016

Budget: € 68,460.00 
CLPU participation: Coordinator
Duration: 36 months (01/01/2016 - 31/12/2018)

Description : Biomedical approach aimed at making progress in the
area of detection of the different light-matter interaction processes
at the femtosecond scale and at generating new high density, high
repetition rate extreme diagnostic tools. 

Actions :
• Study of scattering in metallic and

dielectric mirrors. Construction of pro-
ton detectors and beam profile simu-
lations. 

• Intensity detector: tests using the 200
TW and PW focusing systems. 

• Proton detection: Completion of the
construction process and beginning
of testing using the laser equipment.

• Validation of radiation detectors:
Completion of the design and en-
capsulation of the scintillation sensor
process. Development of an electro-
nic reading system and testing of the
electronic acquisition system aimed
at validating electronic reading of
the detectors. 

• When the project came to its end, the
construction of the detectors was
complete, as well as the experimen-
tation with tests on the Petawatt focus
system, the software for the beam
profile and the rest of experimental
measures involving radiation isotopes. 
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Executed          Pending

100% 100%

Time                Budget
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Experimental multi-pulse campaigns 
with high repetition rates  

Call: Support for scientific-technical infrastructures 
and equipment 2018.

Budget: € 477,680.00 
CLPU participation: Coordinator
Duration: 30 months (01/01/2018 - 31/12/2019)

Description: The main feature of the VEGA laser system is its being one
of the petawatt lasers with the highest pulse frequency in the world.
This project involves the acquisition of a series of elements to com-
plement the capacity of the mentioned laser and whose peculiarity
is that they allow VEGA to perform operations with very high de-
grees of precision, probably unprecedented at this pulse rate. The
equipment to be purchased through this action will become part
of the ICTS and made available through competitive access to the
domestic and international scientific community. 

Actions:
• Acquisition of complementary ele-

ments for the CLPU’s VEGA system:

> Elements for the characterization
and optimization of the pulses of
the VEGA laser. 

> Shot-to-shot detection elements
for the experiments, basically,
image collection systems.

> Vacuum infrastructure: vacuum
chambers.

> Other components such as high-
density concrete blocks, modular
screens, multicast cameras and a
data network infrastructure.Una manera de hacer Europa

Executed          Pending

50%

9%

Time                Budget



Projects - R&D Networks

Laserlab Europe IV

Call: UE - H2020 - INFRAIA 2014-2015
Budget: € 66,250.00 
CLPU participation: Partner
Duration: 48 months (01/12/2015 - 30/11/2019)

Description: European consortium made up of 33 laboratories and as-
sociated companies devoted to basic and applied research in the
area of intense lasers. The CLPU collaborates in three lines of action:
development and uses of compact light sources; radiotherapy and
imaging based on laser-accelerated proton beams and advanced
instruments; development of interaction targets for high energy
photons and laser-generated particle sources.

Actions:
• Betatron radiation has been produ-

ced in VEGA-2. The source has been
used to study plasma through elec-
troscopic analysis during the target io-
nization process, and its radiation has
been used to radiograph small low-
density objects with phase contrast
scanning. The sources have been
characterized.

• Obtaining of protons in the 1 to 2 MeV
range through VEGA-2 pulses in long
focal configuration within a thin plas-
tic-aluminium sheet.

• Completion of the construction of the
x-ray microscope.

• X-ray spectroscopy using Bragg Bent
Bragg crystals coupled with an x-ray
camera.

• Work on the extension of the repeti-
tion rate to solid target bodies.
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Executed          Pending

77%

45%

Time                Budget



RedLUR - Spanish Network of Ultrafast Lasers

Call: MINECO – Excellence Networks
Budget: € 41,500.00 
CLPU participation: Coordinator
Duration: 24 months (01/07/2017 - 31/06/2019)

Description: Project that brings together the most outstanding Spanish
research groups in the area of ultrafast lasers. Its aim is to promote
activities for the dissemination, collaboration and grouping of this
expert scientific community. It is a way of giving continuity to the
work started with the CONSOLIDER action headed by the CLPU bet-
ween 2007 and 2013 and later resumed between 2014 and 2016
through the CALTUR Excellence Network. This action, RedLUr, takes
over from this renowned network of expertise in ultrafast lasers, now
under the auspices of GELUR, a group that is specialized in ultrafast
lasers with the support of the Royal Spanish Society of Physics.

Actions:
• Contact with groups and acquisition

of know-how from the previous pro-
ject (CATLUR).

• Review of the group’s service catalo-
gue.

• Maintenance and update of the
group’s website.

• Implementation of the documenta-
tion resulting from the pooling of the
inventory of the laboratories of the
participating groups.
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Executed          Pending

75% 67%

Time                Budget



Projects – Promotion of research (HR) 

Recruitment of pre-doctoral research staff

Call: Regional Government of Castile and León
Financial support for the recruitment of pre-doctoral research staff 
Budget: € 74,000.00  
CLPU participation: Coordinator
Duration: 48 months (01/09/2017 - 31/08/2021)

Description: Preparation of the thesis entitled ‘Development of a
streak camera for extreme x-rays’, related to the Centre’s line of re-
search and its participation in the Laserlab IV European project.

Actions:
• The hired researcher works on the de-

velopment of the streak camera pro-
totype.

• Review of the available literature on
streak techniques at the picosecond
level of expertise and their physical
application. 

• Progress in numerical simulation.
• Continuation of experimental training.
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Executed          Pending

33% 33%

Time                Budget



Technical support staff

Call: MinCIU – Promotion of talent and employability
Budget: € 39,000.00 
CLPU participation: Coordinator
Duration: 36 months (10/12/2018 – 09/12/2021)

Description: The purpose of the project is the recruitment of support
staff for the Centre’s radioprotection area.

Actions:
The action plan envisaged for the length of the contract of this tech-
nical staff member is as follows: 
1. Tuning and operation of the high purity germanium detector —

energy and efficiency calibration—. Because of the need to
adapt to the experiments proposed in the installation, it will be ne-
cessary to carry out Montecarlo simulations similar to those presen-
ted by the technician in his/her end-of-degree project. This will
allow the use of activation techniques for measuring. 

2. Tuning and operation of the Harshaw
4500 workstation for thermolumines-
cence dosimetry (TLD) in photonic and
neutronic radiation fields. 

3. Contribution to the systematic measu-
rement campaigns for the dosimetric
characterization of radiation fields ge-
nerated in the installation through the
use of different techniques.

4. Drawing up of a procedures and mea-
sures protocol that may contribute to
the establishment of a national and in-
ternational standard that meets the risk
prevention and radiological protection
requirements.

5. Contribution to the development of
new measurement techniques and
systems adapted to the fields genera-
ted in the installation that may be of in-
terest to production sectors. 
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Executed          Pending

2% 2%
Time                Budget
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Executed          Pending

86% 80%

Time                Budget

Projects - Industrials

Study of critical components for military lasers and advantages 
and use of sensor technology in broad areas applicable to UAVs

Call: European Defence Agency
Budget: € 67,000.00  
CLPU participation: Subcontracted by AERTEC Solutions
Duration: 15 months (21/11/2017 - 20/02/2019)

Description: It is a project for the Euro-
pean Defence Agency that is suppor-
ted by the Málaga-based AERTEC
Solutions firm in collaboration with the
Centre of Pulsed Lasers Consortium. 
With a scheduled duration of 15
months, its final goal is to produce a mi-
niature prototype for a countermeasu-
res system that includes a laser emitter
with a wavelength close to the infrared
region (similar to that of thermal came-
ras) and that can be mounted in the fu-
ture in unmanned aircrafts belonging to
the European Defence Agency, this en-
tity being responsible for inquiring into
the feasibility of such prototype. 
This action is aimed at increasing the
capabilities of this type of European air-
crafts thanks to the developments of
Spanish engineering, which will contri-
bute to this still incipient technology. 



Executed          Pending

100% 100%

Time                Budget
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Una manera de hacer Europa

RTF Laser  /  Design and development of a laser-guided surgical
system with selective tissue discrimination  

Call: MINECO | Collaboration Challenges 2015
Budget: € 158,616.00 
CLPU participation: Partner
Duration: 39 months (01/10/2015 – 31/12/2018)

Description: The purpose is to develop
a unique surgical device, designed as
a modular platform and fitted with real
time tissue discrimination functionalities.

Actions:
• Development of a modular surgical

platform prototype that can ope-
rate on different types of biological
tissue (bone, soft tissue, etc.) using
laser technology ablation.

• Optimization of the different laser
protocols for the use of galvanome-
tric to automate and gain greater
control of the laser beam during
tests involving the cutting of bone
and other materials.

• Completion of ex-vivo trials: preferential work with bone-type ma-
terials for hard-tissue and with skin, veins and arteries for soft tissue.
These trials have also included cauterization and coagulation tes-
ting. 

• Completion of in-vivo trials: in collaboration with the USAL’s animal
facility, laser-based surgical tools have been assessed through co-
agulation, cauterization and hard biological material testing.

• Analysis of experimental results and delivery of final report to the
coordinator. 
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Executed          Pending

98% 100%

Time                Budget

ULTRALASER  /   Development of low-cost ultrashort 
pulse lasers with advanced features for use 

in new industrial sectors 

Call: MINECO | Collaboration Challenges 2015
Budget: € 318,666.20
CLPU participation: Partner
Duration: 41 months (01/09/2015 - 31/01/2019)

Description: The aim of this action is to
achieve a range of low-cost ultrashort
pulse lasers with advanced features
and high versatility for emerging indus-
trial applications. 

Actions:
• Continuation of work on the deve-

lopment of the low-cost pico/femto-
second optical fibre solid state laser.

• Completion of the study on laser-in-
duced optical damage (LIDT) in en-
larged laser crystals by the Scientific
Institute of Material Sciences - Spa-
nish National Research Council
(ICMM-CSIC, Madrid).

• Collaboration in the development and implementation of laser os-
cillators, producing femtosecond pulses through mode-locking
and SESAM devices, for use by the ICMM-CSIC (Madrid). 

• Design and implementation of a laser amplification system using
the oscillator that had been previously developed as part of the
project as the seed system. 

• The analyses of the experimental results obtained and the final re-
ports to be sent to the coordinator are being drawn up. 

Una manera de hacer Europa
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Projects - Dissemination

The Black Chamber

Call: Spanish Foundation for Science and Technology (FECYT)
Promotion of scientific, technological 
and innovation culture 2017

Budget: € 12,000 .00 
CLPU participation: Coordinator
Duration: 15 months (01/01/2018 - 31/03/2019)

Description: It is a specific adaptation project aimed at the visually
impaired population. Its motto is “feel, know, learn”.  It is based on
a selection of key concepts and the design of a multisensorial pro-
posal to grasp the scientific side of light and its main properties. 

Actions:
• Drawing up of the outline of the disse-

mination activity, adaptation accor-
ding to levels and adaptation to
public with different types and de-
grees of impairment.

• The Luis Vives municipal space of Sa-
lamanca has hosted a workshop
whose main target population were
students, from early-childhood to se-
condary education levels, with diffe-
rent types of visual impairment. They
were introduced to concepts such as
energy transmission, types of waves,
electromagnetic spectrum, reflection
and refraction, etc.  

• Numerous visits were arranged with
different primary and special need
schools where students were introdu-
ced to the subject of light through ac-
counts that were simple and easy to
understand.

Executed          Pending

80%

59%

Time                Budget
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Título (Actividad CLPU) Fecha EstadoTipo

Ultrafast Laser-Plasma processes at
High Intensities & Applications
PTA 2017 - Researcher 
PTA 2017 - Researcher 
Acquisition of Scientific
Equipment  - ICTS 2018
Promotion of Employment for Young
People and Youth Guarantee  (12)
R&D projects of interest for defence
- COINCIDENTE
Laser Acceleration for Medical App.
THz Streak Camera

01/2018

01/2018
01/2018
06/2018

06/2018

07/2018

09/2018
09/2018

Rejected

Granted
Not included

Granted

Waiting

Pre-approved

Waiting
Waiting

H2020-MSCA-ITN-2018

MinCIU-RRHH-2017
MinCIU-RRHH-2017
MinCIU-ICTS 2018

MinCIU - SNGJ

Ministerio de Defensa

H2020-MSCA-IF-2018
H2020-MSCA-IF-2018

Projects - New Calls



Scientific Leadership

CLPU ACTIVITIES REPORT -  2018

64

sodidcenoC cnoC
dnPe
seeD

sodidce
setneid

sodmaiste

selanociaNaN
Eu

selanocia
soepro

Topics Requested Calls

Status Requested Calls

Financing Sources of Requested Calls

 

 

RRHH

   

RRH

svenI

deR  

H

nóciagist

nócirmaoF  

 

     

National
European

Granted
Pending
Rejected

Human Resources
Research
Training Network



Scientific Leadership

CLPU ACTIVITIES REPORT -  2018

65

From the CLPU to other institutions

Host Institution

Darmstadt [Germany]
CMAM, Madrid [Spain]

Detector calibration
PALS, Prague [Czech Rep.]

Cantoblanco, Madrid [Spain]

Type of visit

Experimental stay

Scientific collaboration (2)

Experimental stay
Experimental stay

From other facilities to the CLPU

Home Institution

ELI-ALPS [Hungary]
POLIMI [Italy]

Tata Institute [India]
Osaka University [Japan]
Lund University [Sweden]

CLPU / USAL
Alberta [Canadá] & Maryland [USA] Univs.

Maryland University [USA]
Bordeaux University-CNRS [France]

Bordeaux University-TATA Instit. [France]
Madrid Politecnic University [Spain]
Helmholtz Institute Jena [Germany]
Bordeaux University-CNRS [France]
Helmholtz Institute Jena [Germany]

Type of visit

Commissioning experiment access
Commissioning experiment access
Competitive access preparation

Competitive access
Competitive access
Competitive access
Competitive access

Estrategic experiment
Competitive access
Competitive access

Access committee

Assistant lecturer at LaPLaSS School

Visits: Scientific collaboration
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Type

Confidentiality Agreement for
Call 2018 PPPA-PADR-RA Preparatory Action on
Defence Research - H2020
Confidentiality Agreement

Memorandum of Understanding

Agreement between AGE and CLPU for the
use of ‘integrated management of registration
services’ (GEISER) as integral registration app.
Memorandum of Understanding

Framework Agreement

Articles of Association and Internal Rules
Confidentiality Agreement – space debris
Confidentiality Agreement – ARMS

Date

26/4/2018

28/5/2018

15/5/2018

8/5/2018

6/7/2018

3/10/2018

1/10/2018
13/12/2018
13/12/2018

Entity

Escribano Mechanical 
& Engineering S.L.

AIRHE, Recruitment 
and HR Agency
FZU (Czech Republic) -  
ELI BEAMLINES
AGE (General State Gov,
General Secretariat of
Digital Administration)
IST (Higher Technical
Institute) of the Technical
University of Lisbon (UTL)
INICE (Institute for Scientific
and Ecological Research)
LASERLAB-EUROPE AISBL
INDRA
INDRA

Action
—————————————————————————————
Guided visit to the Centre by students of the Master’s Degree
in Laser Technology of the University of Salamanca, led by the
director and the CLPU-USAL chair professor.
Representation of the Spanish Society for Radiologic
Protection (SEPR).
Students of the Nuclear Fusion Institute of the Polytechnic
University of Madrid. Professors P. Velarde and O. Peña.
Visit of 60 participants in the XXIX RedIris Days to the viewing
platform, the TA and Laboratory 2 to see the HRR, the micro-
processing area, the SEM and the oscillators unit. 
Visit of CLPU staff to CEIP “Ciudad de los Niños” in Villamayor,
on the occasion of the International Day of Light Day to re-
present the story ‘The child and the shadow’ and answer the
questions of students in their third year of primary education. 
Institute of Material Sciences of Madrid.

Event
——————

Visit

Visit

Visit

Visit

Theater

Visit

Date
———
26/02

02/03

05/04

08/05

16/05

24/05

Dissemination Activities

Institutional Partnerships  -  New Agreements



Generation of knowledge - Training

The training during this exercise has been extensive, reaching a total
of 61 courses, all of them carried out by personnel from different areas
and / or units. Practically all of the staff has received some type of
training throughout 2018. To this we must add the seminars given by
specialized people from different fields that have taken place in the
Center, as well as the support activities that the CLPU has provided
for the academic specialization of several students of the province of
Salamanca, both university level and professional training. Although
this annuity has taken center stage the campaigns of VEGA.
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Training by Area and Units

Support for Academic Specialization

Institution Area Students No.

Salamanca
University

Salamanca
University

IES Venancio Blanco

Master and Doctorate Program in
Physics and Technology of Lasers

Degree Practices

Professional Training Practices

4

1

1 (Network
computer systems)
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Technological Platforms

One of the Centre’s strategic goals is based on knowledge transfer.
Therefore, as a main line of action to achieve such strategy, the CLPU
participates to greater or lesser degrees in various technological plat-
forms where science and industry seek synergies.

Ineustar
Structured forum made up of agents of the science industry that seek
to define market-oriented technological research and development
in Spain. Their work and activities allow the guiding and focusing of
efforts towards a more committed, planned and structured innova-
tion scenario in the science industry sector.  
Further information: www.induciencia.es

Fotónica21
In the same vein as other European technological platforms, the main
goal of Fotónica 21 is to efficiently structure the process of industrial
innovation of photonic technology and its uses into four key econo-
mic sectors: Information and Communication Technology, Industrial
Manufacturing Processes, Life Sciences, and Lighting and Displays.
Further information: www.fotonica21.org

PEPRI
Spanish R&D Platform for Radiological Protection. Born in 2004, its main
objective is the promotion of R&D+I actions for protection against ra-
diation. For such purpose, it has set a series of specific goals such as
boosting the growth of the scientific and technological basis, creating
an entity for the coordination of R&D+I initiatives at the national level
to encourage collaboration among different actors, or coordinating
Spanish participation in R&D international programmes and, espe-
cially, in EU’s Horizon 2020, in the area of radiologic protection.  



Other relevant data

Knowledge management is an intelligent growth system that requires
the implementation of dynamic, efficient and effective management
tools and processes. This is why, every year, the facility’s Management
Area optimizes its efforts to improve each of these aspects. 

Efficient Management – Human Resources

Staff Evolution

                Gender 2018                                                 Staff by Area 2018

Staff - Type of contract / Area
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External funding

Scientific Leadership

CLPU ACTIVITIES REPORT -  2018

70

P oPr
Ge

stoceyo
eneral

 

codePr

   
LAPP
teR

Red
APTT

 
MAL

nóicarobaloCso
dLUR
A

  

codePr

   
LAPP
teR

RedLUR
APTTA

 
MAL

nóicarobaloCso
dLUR
A

 

Applied research
Laser-accelerated Particles for Medical Applications (PALMA) MINECO  . . . . . . . . . 242.000,00 €
ICTS Equipment 2015 (Development of Continuous Systems...) MINECO  . . . . . . . . .     92.188,20 €
Barium Tagging (BaTa) MINECO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     78.650,00 €
API 2016. Extreme Diagnosis. Regional Government of Castile and León   . . . . . . .     68.460,00 €
ICTS Equipment 2018 (Multi-shot Experimental Campaigns...) MINECO  . . . . . . . . . .   477.680,00 €

Research and Development networks
Laserlab Europe IV. Horizon 2020  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     66.250,00 €
Excellence Networks 2016 - RedLUR. MINECO   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     41.500,00 €

Promotion of Research (HR)
Predoctoral Recruitment. Regional Government of Castile and León   . . . . . . . . . . .     75.200,00 €
Technical Support Staff  - 2017. MinCIU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     39.000,00 €

Industrial Projects
European Defence Agency. AERTEC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     67.000,00 €
Collab. Challenges 2015. RTF-laser, laser-driven surgery. MINECO   . . . . . . . . . . . . . . . .   158.616,00 €
Collab. Challenges 2015. ULTRALÁSER, adv. laser for industrial purposes MINECO  318.666,20 €

Dissemination
The Black Chamber. FECYT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     12.000,00 €

Budget Application 2018  -  Temporary Staff

Projects Temporary Staff

Projects 
General



The total amount is € 1,737,210.40, which means a 31.71% increase in
relation to the previous annuity. Added to this sum are the amounts
charged for our services. The turnover from this year stands at €
44,284.41. Therefore, the overall sum of external funding for 2018
amounts to € 1,781,494.81.

Electronic Administration

As a user-oriented centre, the Consortium has been committed for
years to the optimization of resources for the sake of providing its users
with comprehensive support. In this regard, it has been gradually de-
signing procedures and tools that may speed up formalities ranging
from the launching of calls to the arrival of users, the carrying out of
an experiment and its completion. 
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FARO is the digital application used by the CLPU to efficiently manage
interaction between potential users and the Centre’s staff. The appli-
cations for the VEGA campaign have made 2018 and excellent vali-
dation for this procedure, which is essential to apply for access
through competitive procedures. 

On the other hand, the new Law 9/2017, of 8 November, on Public
Sector Contracts, shows a firm commitment in favour of electronic
procurement, establishing it as compulsory according to the terms set
out in it, as of the time of its implementation in March 2018, in antici-
pation, therefore, of the deadlines set at the community level. This has
materialized in the modification of the Public Sector Recruitment Plat-
form (PLACSP), which has developed a new functionality for the de-
ployment of electronic tendering, 2018 being a year for adaptation
to it. For this purpose, February 2018 was the beginning of the many
contacts with the PLACSP to take the necessary steps for the imple-
mentation of this feature and training in its use through the test envi-
ronment. Eventually, the first electronic tendering was called in
November 2018: tender dossier 03/2018 SU, a contract based on Fra-
mework Agreement 23/2017 for electric power supply of the Directo-
rate General for Rationalization and Centralization of Procurement,
the CLPU being the first entity under State Administration to hold an
electronic tender in the province of Salamanca.  

Likewise, the ELECTRA platform has been used to draw up an inven-
tory of the centre’s supply point (CUPS), estimated consumption and
basic data of the electricity based contract. This instrument is also
used to calculate the maximum budget available for the tendering
of the based contract, as well as to produce the documentation re-
quired to electronically process the second tender. 

Structure of the Centre

As shown in the flow chart, the Consortium of the Pulsed Lasers Centre
consists of two main governing bodies, two auxiliary boards and a
USAL-CLPU Plasma chair with which the Centre, located in the Scien-
tific Park of Villamayor, has bridged the gap between training and
professional specialization.
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Governing Board: The Consortium’s main body. It is made up of nine
members belonging to the three founding institutions. It works on an
annual rotation basis for the president and vicepresident positions bet-
ween the Ministry of Economy, Industry and Competitiveness and the
Regional Government of Castile and León. The presidency for the
year 2018 was held by Mr Juan María Vázquez Rojas, Secretary Ge-
neral for Science and Innovation of the Ministry of Economy, Industry
and Competitiveness (the position was taken on 11 September 2018
by Mr Rafael Rodrigo Montero, Secretary General for Scientific Policy
Coordination of the Ministry of Science, Innovation and Universities),
and the vice-president was Ms Pilar Garcés García, Director General
of Universities and Research of the Education Board of the Regional
Government of Castile and León.

Executive Commission: Made up of two members belonging to each
of the founding bodies, its mission is to supervise the correct imple-
mentation of the Centre’s activities. As with the Governing Board, po-
sitions are assigned following a rotation protocol, so that one same
institution may not hold the presidency of both governing bodies at
the same time. In 2018, the presidency was held by Ms Pilar Garcés
García, Director General of Universities and Research of the Educa-
tion Board of the Regional Government of Castile and León and the
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vice-presidency by Ms Ángela Fernández Curto, General Deputy As-
sistant Director of Major Scientific-Technical Institutions of the Ministry
of Science, Innovation and Universities.

CLPU Director: On 10 October 2018, Mr Luis Roso Franco, chair at the
University of Salamanca since October 2009, when he signed the
fixed-term secondment agreement of the university chair to the CLPU,
was once again confirmed as Director of the Centre.

Scientific-Technical Advisory Committee: Made up of 8 researchers of
renowned prestige, its main task is to advise the Governing Board on
matters concerning the scientific schedules that the Centre is carrying
out or has planned for the future. 

Access Committee: Crucial for the process of competitive open ac-
cess, this committee was established in 2017 as a fundamental part
of the first call for access to VEGA-2. It consists mainly of external re-
searchers of renowned prestige. The director of the CLPU is in charge
of inviting them to become members of the Committee and Execu-
tive Commission, which is the body responsible for approving its final
composition for renewable four-year periods. 

Plasma USAL - CLPU Chair: This Chair is the product of the founding
relationship between the Pulsed Lasers Centre and the University of
Salamanca. Its purpose is the development of joint activities of com-
mon interest in the scientific-technical area of ultra-intense and ultras-
hort lasers. Specifically, it is focused on Plasma Physics, since it is one
of the main areas of research associated with VEGA’s unique equip-
ment.
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