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My history
I got my degree in 2004 in theoretical physics at the University of Milano Bicocca, then I got my PhD
in 2008 with a thesis on Quantum Free Electron Laser at the University of Milano.
After my PhD I started to work as post doc in the group of Milano-Bicocca on High intensity lasermatter interaction in the context of the Hiper project, by obtaining a number of significant
achievements, firstly I participate to an intense experimental campaign developed in the principal
European laser facilities such us RAL (UK), LULI and CELIA (France), PALS (Czech Republic) and
abroad at the Institute of Physics Chinese Academy of Sciences in Beijing (China). My contribution to
the interpretation of experimental results has been crucial; I was often the driving force, also resorting
to the use of numerical codes (e.g. MCNPX) that I have adapted to the specific case by myself. The
physic of laser-plasma interaction was fascinating me and, after my experience in Milano, I decided
(2012-2013) to continue in this field by accepting a post doc position at the CELIA laboratory in
Bordeaux. There I was continuously engaged in studying laser-driven plasma physics and particle
acceleration, also by working on the development of a kinetic code to study fast electron transport in
plasmas.
Even if I originally come from theoretical physics, by now I have been involved in many experimental
campaigns at different levels. My main role was, and still is, working on the design and interpretation
of the experimental results (by supporting these with theoretical models and numerical simulations
ranging from Monte Carlo to kinetics and PIC codes). However, I have also been involved in the
practical aspects of realising an experimental campaign, and by now I have accumulated a significant
“experimental experience” in particular in X-ray and Proton diagnostic technique that I managed in
many experiments.
Diagnostics represent for me one of the key aspects of the physics of the laser-driven plasma (let me
say that this is true for any field of physics) and the knowledge of the physics behind any diagnostic
technique is every time strongly connected with the investigated phenomena.
In January 2014 at the end of my post doc in CELIA, I started a new adventure as senior scientist at the
ELI-ALPS EU project in Szeged Hungary. There I was investigating laser-driven plasma physics at the
level of fs (3 order of magnitude less with respect to ps time range). This period was propaedeutic for
my following occupation, 8 months later, in Salamanca Spain; where, since October 2014, I am Full
professor at the University of Salamanca with a chair funded by the Centro de Laseres Pulsados
(CLPU). Here I am using my experience and my knowledge establish a strong laser-plasma
experimental research program and also to build a users community to support the scientific program of
the CLPU.

CLPU is a Multidisciplinary research centre hosting a Multi Terawatt (20 TW, 200 TW, 1 PW pulse
duration of 30 fs) system called VEGA. Currently I am responsible of the scientific plan, with emphasis
on laser-driven plasma physics and particle acceleration. At the moment I am involved in both
experiments at CLPU and abroad. In particular
i)
I am the co-PI of an experimental campaign at the 200 TW system in CLPU for studying
Aluminium in WDM state by using betatron radiation from laser-gas interaction;
ii)
I was the PI of a successful experimental campaign at LULI ELFIE for studying fast
electron collimation by the self induced magnetic field in the double pulse configuration
(relevant for fast ignition). The proposal was supported by LASERLAB (relevant for laser
fusion).
iii)
I am PI of a proposed experiment in LMJ/PETAL to study proton stopping power near the
Bragg Peak (relevant to benchmark different theoretical schemes)

Main achievements
Understanding basic physical phenomena and developing High Intensity diagnostics
→ A clear description of the proton radiography technique in the context of ICF. Most of the works
performed on proton radiography rely on the relation between energy, flying time, and stopping power
to provide time resolved images. This approach has also been used in the context of ICF research (ref?)
but I have shown that indeed here it does not work since the strong scattering end energy losses bring
to “image mixing” into the RCF detector. In particular I have introduced a new definition of
“resolution” which account for the interplay between the properties of the probed plasma and the
properties of the proton beam giving so a clear interpretation of many experimental results that were
not well understood before and showing the correct way of using such diagnostic in the context of
Inertial confinement fusion. I have also investigated the proton stopping power modifications when
protons are passing through plasma instead of solid matter suggesting modification for Monte Carlo
codes to account for that. This work is supported by publications [1-3].
→ The study of the laser-driven fast electron transport in matter and/or Plasma connecting together
experimental results, numerical simulations as well as analytical studies. In particular I have
investigated the problem of the “resistive stopping power” describing it both by using kinetic and
Monte Carlo codes and comparing it with experimental results. Moreover the theoretical work has
made it possible to reconcile different theoretical models, which considered the propagation
respectively in the limits of strong collisions and strong collective effects. This work is supported by
publications [4-8].
→ The theoretical investigation of a very promising scheme, the so called “double pulses scheme”
which consist in splitting the laser pulses in two pulses to increase the effect of the resistive magnetic
field which is generated by the return current during the electron transport. Again with numerical and
theoretical investigations the physical effects, which drive the scheme were fully understood and an
extension of the scheme has tested in November 2016 at the LULI facility (ELFIE 100 TW). This
scheme promises to provide an efficient energy transport in a dense matter by a collimated beam of fast
electrons, which is relevant for many applications such as ion-beam sources and fast ignition inertial
fusion. This work is supported by publications [9]
→ The theoretical and experimental investigation of particle and radiation beams transport in

extreme state of matter such as the Warm Dense Matter. At CLPU we are at the moment studying
X-ray absorption in isochoric heated aluminium plasmas and in parallel I am the Pi of an ambitious
experimental campaign (one pre-accepted proposal at LMJ/PETAL fro 2018 with a preliminary test @
te ORION facility) to study the proton stopping power in WDM matter near the Bragg peak.
→ Laser-Plasma and particle and radiation beams diagnostics development for High Intensity and
HRR laser systems. From 2014 I started from ”zero” a program for diagnostic development at the
CLPU consisting in studying basic plasma diagnostics as well as a parallel program aimed to grow up
CLPU team expertise in advanced diagnostic development. Within this program we have designed
build and test a X-ray KirkPatrick –Baez Microscope working at HRR and we are finalising a
scintillator based and EMP safe proton detector.
Spreading of Laser-driven Plasma physics knowledge in Europe
→ I am one of the members of an European Network “LIFELONG LEARNING PROGRAMME”
which is a EU grant agreement for an action (developed during 2011-2013) to build a curriculum on
Plasma
Physics
and
Applications
with
multiple
beneficiaries
(EU
ERASMUS
http://plapa.chania.teicrete.gr/Erasmus_Curricullum_Development/Welcome.html). With respect to this
recently I lecture at the Master programme "Plasma Physics & Applications" at TEI of Crete/Centre
for plasma Physics & Lasers. Under this action I am also periodically teaching (laser driven electron
beam transport in matter) at the Hipolin (HIgh POver Ligh Matter Interaction) summer school in
Rethymno, Crete
→ Since 2014 I am the director of the CLPU chair at the University of Salamanca. There I am
transferring all my knowledge community in High Intensity laser-plasmas and laser-driven particle
beam by forming scientist and PhD student for Plasma physics. In addition I am using all my previous
knowledge for building a Plasma physics user community in Spain. In addition I am also organising
different meetings, which are devoted to promote the cooperation within the European laser-Plasma
community around specific topics as targetry and diagnostics development. For 2017 I am the chair of
two important international workshops organised by CLPU in Salamanca : i) the 13th Direct drive and
fast ignition workshop (22-24 March 2017) and ii) the 3rd Targetry workshop for HRR laser-driven
sources (will be 21-23 2017).
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