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Employment: Since 1 Marc 2021, I have been employed as Research Scientist, specifically in 

an RTD B-type position, at the Physical Department “Aldo Pontremoli” of the University of 

Milano LA STATALE, Italy. 

SSD: FIS/03 - FISICA DELLA MATERIA  

Settore concorsuale 02/B1 - FISICA SPERIMENTALE DELLA MATERIA 

Abilitazione Scientifica Nazionale, (ASN), 02/B1, Seconda Fascia, N. Progr. 60484 (2018). Struttura della materia. 

 

WORK EXPERIENCE 

• Dates (from-to)  1 Marc 2021 – current 

• Employer’s name and locality  Università Degli Studi di Milano LA STATALE, Physic department, 

Via Celoria 16, 20133 Milano 

• business or sector, employ  University Research Lab, Research Scientist (RTD lettera B) 

• main activities and responsibilities  The activity at LA STATALE University has started with the collaboration of an 



ambitious project, named EMERITUS, coordinated by Prof. Giorgio Rossi (UniMI) in 

partnership with other Italian institutions as, UniROMA SAPIENZA, UniPG, UniTS, 

Electra Synchrotron Facility, and the IOM Institute of CNR. 

We will investigate and characterize phase transitions in out-of-equilibrium 

conditions as well as the ultrafast dynamic response to an fs electromagnetic pulse 

stimulus. If in thermodynamic equilibrium conditions the status of the physical 

system depends on temperature and pressure (well established long-range order 

parameter characterizing the transition), certainly, during the transitory in 

consequence of an ultrafast excitation pulse, the order parameter also depends on 

the applied field and thus can be manipulated by, e.g., shining a laser beam via 

energy and momentum transfer. The observations of light-induced out of 

equilibrium dynamics interpreted currently in terms of multi-temperature models 

of self-determining “energy reservoirs” leave unexplained, for example, the 

conservation of angular momentum at all time steps in the relaxation process 

because of different time constants for the inter-reservoir thermalization, 

furthermore, the presence of coherent excitation is never considered. This type of 

excitation, however, will remove possible limitations related to the “on-off” 

switching timing overruling the thermodynamic constraints. That is, coherently 

controlled phase transformations can enable bi-directional “on-off” switching of 

material properties at rates exceeding the thermodynamic restrictions. A coherent 

ultrafast photoexcitation of the system can launch coherent excitation of phonons, 

magnons, polarons, electronic excitations, and spin inter-site displacements 

opening to relaxation paths that can transiently populate peculiar metastable 

configurations, which are never attained in thermodynamic conditions. 

My experimental research activity will focus on the realization of the time-resolved 

optical set-up following an original design at the Electra-Fermi side Lab. There will 

be possible ultrafast and time-resolved transient absorption, reflectometry, and 

Raman spectroscopies. 

 

 

• Dates (from-to)  8 Dec 2013 – 8 Jun 2020 

• Employer’s name and locality  King Abdullah University of Science and Technology (KAUST), 

Thuwal (Jeddah), 23955, Saudi Arabia 

• business or sector, employ  University Research Lab, Research Scientist (Senior Researcher 4
th

 level) 

• main activities and responsibilities  The activity at KAUST University started with the co-design and realization of a new 

multidisciplinary research laboratory for biological and solid-state matter physical 

investigation, the SMILEs Lab (Structural Molecular Imaging Light Enhanced 

spectroscopies), extending over a surface area of about 300 m
2
.  

I, personally, have equipped the laboratory with lots of advanced optical, chemical, 



electronics facilities to support the several scientific research themes undertaken. 

Of certain importance are three complemental high-resolution scanning probe 

microscopes that I customized, providing optical Raman and the plasmonically 

excited hot-electron spectroscopy set-ups, either with pulsed either continuous-

wave excitation, opening to the possibility of concurrent multispectroscopies 

investigation at the nano-scale. 

The three instruments, located in an acoustically isolated room inside the main lab, 

personally projected to reduce environmental noise and seismic vibrations, allow 

to access with nanometric resolution physio-chemical properties of solid-state and 

life science samples, hence to offer the researchers the possibility of the atomic 

level detection and characterization with a new set of simultaneous complemental 

techniques, previously not available. 

Hyperspectral, chiral sensible, and picosecond-pulsed CARS micro-Raman 

spectrometers complete the instrumental spectroscopy facility. The laboratory was 

further integrated with a class 2 cell-room and dedicated biosafety-compliant 

hoods, gas lines, and cryopreservation instruments, allowing the bio-culture, 

preparation, and investigation of cells and samples for the SPM/spectroscopy 

studies. A workshop for mechanical, microfluidic, and electrical prototyping, as well 

as a dedicated computational room for electromagnetic simulation and data 

analysis with a workstations cluster, complemented the laboratory.  KAUST 

financed the whole laboratory realization and commissioning with about 3.5 M 

USD budget. 

My scientific activity at KAUST focused on the investigation of morphology, 

structure, phase transitions, dynamics, and charge transport of new materials of 

physio-chemical syntheses, such as organic/inorganic perovskites, graphene, and 

its oxides compounds, bi-dimensional dichalcogenides metals, as MoS2, HBN, 

novel mXenes thin films, all with various chemical structures, most of them 

proposed for plasmonic-hot electrons photodetection and ultrafast FET devices. I 

have investigated AlGaN quantum-wells heterostructures for light emission 

operation; several types of perovskites specifically for photovoltaic characterization 

and fundamental physic phenomena investigation. I have examined the inverse 

crystallization triggered by surface tension and the incommensurate structural 

phase transition in perovskites, offering an original explanation in terms of energy 

distribution in superstructures of multi-unit cell size. Another original contribution 

focuses on the role of strain to control photo-physics in such complex crystal 

compounds. I also investigated biomaterial morphology harnessing for biophysical 

applications, as the in vitro controlled release of brain-derived neurotrophic factor, 

and new biopolymers, for tissue engineering and cell culture scaffolding. Particular 

interest has been recently devoted also to the studies, by integrating micro- and 

nano-Raman during electrochemistry studies, of the photon-electron-phonon 

interaction and chemical structural modifications in organic electrochemical 

transistors based on hydrophilized n- or p-type biopolymers. Of paramount 

importance was the explanation of the physical process that regulates the 

cation/anion uptake and interaction with the sensed molecules with the self-



doping polymer structures to regulate the conductance itself. These studies 

contribute to explain, for the first time, the possibility of a self-powered organic 

field-effect transistor. Two other relevant activities were pursued in the bio-physic 

field. One, thanks to the use of a nanofabricated multifactional tool, allowed for the 

first time the direct visualization with the TEM imaging of the DNA/RNA molecules 

at the nucleic bases or bundle scales, confirmed by micro-Raman spectroscopy 

characterization. The other to investigate with vibrational and atomic force 

spectroscopies the amyloid fibrils in regards to their structural and functional 

alteration, being recognized ones of primary importance as causes of Alzheimer's 

disease. 

Most of the techniques I used for the investigation of the soft and solid matter 

adopt originally designed plasmonic devices to enhance and confine, with 

localized plasmon resonances, the interaction, and inelastic scattering from 

vibrational excitations, commonly observable in Raman spectroscopy. The main 

tool is, however, a homemade tapered plasmonic scanning probe. Its realization 

requires advanced optical and nanofabrication skills and competences. It allows 

exploiting surface plasmon polariton propagation and confinement, spectroscopy, 

and imaging at nano-scale by hot-electrons transport and scattered-photons 

either in continuous wave either in the ultrafast excitation regimes. The technique, 

named HENs, naturally broadband, is suitable for pump & probe and time-resolved 

experiment as well.  

The damping of SPPs in quantum-confined space is at the base of the efficient 

generation hot-electrons. HENs evidenced new specific phenomena at edges and 

grain borders of two dimensional nanotransistors, as for example the nonlocal 

enhancement of electron transport in the MoS2/SnOx junction as result of a 

quantum confinement. 

Part of the research activity included the design, the study via FDTD 

electromagnetic simulation of the same plasmonic nanostructures for scanning 

probe and the SERS devices for the spectroscopic application that subsequently I 

realized with focused ion beam milling and electron beam induced deposition. 

I collaborated with my reference professor as well as many other leading research 

groups, in KAUST and from international research centres, to define and organize 

the research activities, and projects' proposals. I have supported and supervised 

master and Ph.D. students on their specific experimental works. We were entitled 

to three Research Grants, peer-reviewed, in collaboration with international 

partners during these years, funded with more than 4M USD. 

Research product: [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [47] [48] 

[49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] 

[68] [69] 

 

• Dates (from-to)  19/10/2012 - 31/12/2013 

• Employer’s name and locality  Italian Institute of Technology “Istituto Italiano di Tecnologia” - IIT - Via Morego 30 

– Genova, Italia 

• business or sector, employ  Research Institute, Post-doctoral Research Fellow (senior) 



• main activities and responsibilities  Research collaboration with the Nanostructure Division, directed by Prof.  

 I was responsible for the specific research project proposed:  

"Development of a new assisted Scanning Probe Microscope instrumentation for 

the investigation of solid-state and biologically-inspired systems at the nano-

scale."  

I realized the first prototypal plasmonic set-up and conducted the original research 

activity that proved the possibility of using a plasmonic assisted hot electron 

source to conduct spectroscopy investigation at the nano-scale. 

Maintaining international collaboration either focused on plasmonic research 

either on the collective dynamic of soft matter. 

Research product: [28] [31] [32] [33] 

 

 

• Dates (from-to)  01/11/2010 - 31/10/2012 

• Employer’s name and locality  Italian Institute of Technology “Istituto Italiano di Tecnologia”, Clean Room 

Laboratories, Smart Materials and Nanofabbrication Facility, - IIT - Via Morego 30 – 

Genova, Italia 

• business or sector, employ  Research Institute, Post-doctoral Research Fellow  

• main activities and responsibilities  Research collaboration with the Nanostructure Division, directed by Prof.  

 I was responsible for a specific research project proposed: " Brillouin Light 

Scattering per lo studio della Dinamica Strutturale di Sistemi proteici e lo sviluppo 

di dispositivi nano fabbricati".  

My research activity focused on the physics of disordered materials and soft matter 

(liquids, supercooled liquids, glasses, colloids, and polymers) in continuity with one 

of my primary activity and in view of its possible applicability and integration with 

nanostructures. I become an expert in Raman spectroscopy and scanning probe 

techniques. I investigated nanostructured materials, sensing devices constituted of 

plasmonic arrays of structures, and heterostructures, like the core/shell of 

CdSe/CdS rods, evidencing the photon–exciton and photon–plasmon interaction. 

I have investigated the technological possibility of patterning nano-scale size 

conductive or oxidative features on silicon, on graphene, and graphene oxide, with 

their possible application in electronics and biology. 

The research group, coordinated by Prof. , maintained several national 

and international collaboration, being a primary partner of three ERC grants: 

NanoAntenna No. 241818, (Nano-Optical Antennas for Tunable Single-Photon 

Super-Emitters) FP7-IDEAS-ERC; SMD ERC no. CP-FP 229375-2 (Single or few 

molecules detection by combined enhanced spectroscopies), FP7-NMP; the FOCUS 

project ERC FP7 No. 270483 (Single Molecule Activation and Computing). 

Research product: [21] [22] [23] [24] [25] [26] [27] [29] [30] [46] 

 

• Dates (from-to)  01/01/2010 - 31/10/2010 

• Employer’s name and locality  National Institute for Metrology Research: INRiM (Istituto Nazionale di Ricerca 



Metrologica) - Strada delle Cacce, 91 – Torino, Italia 

• business or sector, employ  Research Institute, Physical Metrology Division. Research Scientist. 

Bando n.10/07/2009, G.U. n. 57 del 28 luglio 2009 - IV serie speciale per attività di 

ricerca nell’ambito del progetto J.R.P. NANOTRACE, Euramet. 

• main activities and responsibilities  The activity was devoted to new types of optical interferometers. The project had 

the aim to develop new interferometric techniques for traceable measurements at 

the nano-scale with picometer level uncertainty in collaboration with Dot. . 

, PI of the project, we realized a homodyne and a heterodyne interferometer, 

internally referred to a standard wavelength, which satisfied a 100 m free-pathway 

with a 10 pm uncertainty. Today this research has become the first portable 

picometer metrological referred reference Actuator, and it has been used by Alenia 

Spazio and ESA for the calibration of sensitive satellite mission instrumentation. 

This activity allowed me to collaborate with almost all the European Metrology 

institutes, INRiM (IT), BEV (A), CMI (CZ), NPL (UK), MIKES (FI), PTB (D), UME (TK), all 

involved in the NANOTRACE project. 

Research product: [18] [19] [20] 

   

 

• Dates (from-to)  23/12/2008 - 31/12/2009 

• Employer’s name and locality  University of L'AQUILA - Via Giovanni Di Vincenzo 16/B - L'AQUILA, Italia 

• business or sector, employ  University, Physics Department, Technical-administrative employee. 

• main activities and responsibilities  During that year, I was employed as a technician in the Physics department. I 

worked in collaboration with the research groups realizing mechanical structures, 

custom instrumentations, with CAD/CAM design and machining, coding the 

acquisition software, as well as performing the research activity. In particular, I 

projected and realized an electrospinning apparatus for carbon nanotube-based 

material for the NANOCAT spin-off, and I collaborated with the CETEMPS center, 

both at L’Aquila, to the realization of an airborne-based instrument for time-

resolved fluorescence for the chemical investigation of the atmosphere, afterward 

installed on the British FAAM BAe 146 Research aircraft. 

Research product: [17] 

 

• Dates (from-to)  02/01/2008 - 22/12/2008 

• Employer’s name and locality  University of L'AQUILA - Via Giovanni Di Vincenzo 16/B - L'AQUILA, Italia 

• business or sector, employ  University, Physics, Physics Department Research Fellow. 

• main activities and responsibilities  Research project Title: “Vibrational Dynamic and relaxation phenomena in 

disordered systems.” This activity was hosted by the BLUSA laboratory directed by 

Prof.  part of the CRS-Soft CNR and was pursued mainly with the use of the 

high-resolution spectrometer for visible and ultraviolet radiation, HIRESUV, but also 

including large-scale facilities inelastic X-ray and neutron scattering experiments, 

thanks to national and international collaborations and funded on PRIN-2007 

project. Five university centres participated in this National project that was 





that was routinely able of a 100MHz spectral resolution and a free spectral range of 

±170GHz, at 500THz. Essential characteristics to study inelastic UV and visible 

scattering of acoustic-like excitation.  

Support to Master Students (L’Aquila University). 

Research product: [9] [15] [16] [17] 

 

• Dates (from-to)  18/09/2006 - 31/12/2006 

• Employer’s name and locality  University of ROMA "Tor Vergata" - Via O. Raimondo,18 - ROMA, Italia 

Tech2emotion Consortium and the Physics department of Roma Tre University 

• business or sector, employ  University, Research collaboration in Physics, Physics Department, “Collaboratore 

coordinato continuativo”. L.240/2010  

• main activities and responsibilities  Prof.  led the research program “Raman spectroscopy for the 

future ophthalmological application.” I realized, in collaboration with Prof.  

 an original optical ray-tracing study, developing an innovative cross-

gratings configuration, a new-concept of Raman spectrometer having in mind as 

the primary target the realization of a scientific medical instrument for the in vivo 

spectral characterization of the ocular fundus. Raman spectroscopy should have 

allowed the characterization and the definition of a set of parameters to the early 

diagnosis of retinopathy and maculopathy diseases.  

 

• Dates (from-to)  01/08/2004 - 31/07/2006 

• Employer’s name and locality  University of ROMA "La Sapienza" - P.zza Aldo Moro, 5 - ROMA, Italia 

• business or sector, employ  University, Physics Department, Research collaboration in Physics, “Collaboratore 

coordinato continuativo”, L.240/2010  

• main activities and responsibilities  Involved in the FIRB, “Colloidal systems with short-ranged interactions: protein 

crystallization models”, I explored using inelastic light scattering the structural 

relaxation in different glasses, crystals and supercooled liquids in collaboration with 

different university groups. With the high-resolution Brillouin scattering facility at 

L’Aquila University (Prof. M. Nardone) we pursued the experimental verification of 

some models proposed for the glass transition. 

Support to Master Students (L’Aquila University). 

Research product: [8] 

 

• Dates (from-to)  01/09/2003 - 31/07/2004 

• Employer’s name and locality  Istituto Nazionale per la Fisica della Materia (INFM-CNR), UdR L'Aquila Dip. Fisica. 

University of L’AQUILA - Via Giovanni Di Vincenzo 16/B - L'AQUILA, Italia. 

• business or sector, employ  University, Research collaboration INFM-CNR, LIMUV project PAIS 2003 fund, for 

Brillouin spectroscopy in the ultraviolet range, “Collaboratore a progetto” 

L.240/2010  

• main activities and responsibilities  Collaboration project title: “Liquid Metals by ultraviolet spectroscopy” PI dot.  

 During the two postdoc years, the primary activity was the investigation of 

the collective dynamics in liquid metals either with vis-UV radiations either with X-



rays. In particular, I realized the environmental set-ups and conducted the 

experiments on the liquid potassium metal that can be considered a prototype of 

disordered glass-formers. 

Support to Master Students (L’Aquila University). 

Research product: [10] [14]  

 

• Dates (from-to)  01/09/2000 - 31/08/2003 

• Employer’s name and locality  University of L’AQUILA - Via Giovanni Di Vincenzo 16/B - L'AQUILA, Italia 

• business or sector, employ  University, Physics Department,  

  Ph.D. Student, Physics, “XV ciclo di Dottorato”. 

• main activities and responsibilities  During my Ph. D. study, I participated in several national collaborations aiming at 

the structural relaxation and models’ verification of the so-called glass transition in 

strong and fragile glasses. My activity was within the research group of prof.  

 and after of Prof.   I got the Ph.D. title defending a thesis on 

the new results obtained on the structural relaxation as could be measured with the 

UV inelastic scattering radiation in water and glycerol “Studio di processi di 

rilassamento in glicerolo e acqua con tecnica di Brillouin scattering 

nell’ultravioletto". I dedicate a significative part of the Ph.D. work to the realization 

and collaboration in the HIRESUV project (spectral resolution > 10
6
 and rejection 

function > 10
12

 for visible and ultraviolet radiation with continuous momentum 

exchange up to 0.1 nm
-1

). I gained strong competence in classical Optics, 

electronics, interfacing, and coding the remote control of scientific instruments as 

well as in their mechanical design. I became skilled in low and high temperatures 

instrumentation as well as in vacuum technologies. I completed the studies of the 

collective dynamics of atomic and molecular systems in an unexplored frequency-

momentum region conducting experiments at the Elettra (IUVS beamline, Trieste, 

Dr.   and the ESRF (X-rays beamline ID16, Prof.   

synchrotron facilities. At that time, there were also scientific collaborations with 

Prof. G. Ruocco, "Sapienza" Roma, Prof. A. Fontana, and Prof. G. Viliani, University of 

Trento, Prof.  University of Florence, Prof.  

 University of Perugia. 

Research product: [4] [5] [6] [7] [11] 

 

• Dates (from-to)  01/07/2000 - 30/10/2000 

• Employer’s name and locality  Istituto Nazionale per la Fisica della Materia (INFM), Italia 

• business or sector, employ  University of L’AQUILA - Via Giovanni Di Vincenzo 16/B - L'AQUILA, Italia 

  Research collaboration to Research Project. 

• main activities and responsibilities  Collaboration project title: “Collaborazione Progetto HIRESUV”. HIRESUV project 

was funded (4+2 years) by INFM as an advanced national research project, PI Dot. 

. I focalized my activity in the optical propagation study of the 

monochromator to clarify the potentiality and the possible critical issues of the 

proposed structure. At the time, I developed a specific Ray-tracing code using the 



Matlab environment.  

 

• Dates (from-to)  01/10/1999 - 31/12/1999 

• Employer’s name and locality  Laboratorio Europeo di Spettroscopia non Lineare, LENS, - (ex. Largo Enrico Fermi 2) 

Via Nello Carrara, 1 - Sesto Fiorentino (FI), Italia 

• business or sector, employ  Research Institute, Research collaboration “Collaboratore coordinato continuativo”. 

• main activities and responsibilities  Collaboration project title: “A time-of-flight electron spectrometer”. My activity was 

the characterization of the LENS time-of-flight high-resolution spectrometer for 

electron and ions realized by the research group of Prof. , 

It was conceived for the products of the molecular photoionization products in the 

multiphoton absorption of light in atomic matter experiments. 

Research product: [3]  

   

• Dates (from-to)  01/06/1998 - 22/06/1999 

• Employer’s name and locality  Research Institute, Laboratorio Europeo di Spettroscopia non Lineare, LENS, - Via 

Nello Carrara, 1 - Sesto Fiorentino (FI), Italia 

• business or sector, employ  Master Student in Physics, experimental study. 

• main activities and responsibilities  During my Master thesis study, I started my experimental physics research in the 

laboratory of Prof.  and . I become an expert of 

electron and ion spectroscopy of high resolution and excitation energy obtained by 

multiphoton absorption scattering of nanosecond pulsed laser in the visible and 

UV. My thesis was on the analysis of the products of the photoionization process. It 

allowed the determination of the energy-resolved angular distributions of the 

electron’s amplitude wavefunctions and the branching ratio of the intermediate 

electron-levels in the bound of the atoms of xenon and barium. Part of the research 

was in collaboration with Prof. , University of Crete, Greece.   

Research product: [1] [2] 

 

 



Research activities highlights 
 

My works falls within the fields of experimental condensed matter Physics, bio-Physics, Optical Spectroscopies, 

Metrology and Plasmonic. I devoted a significative part of my activity to the design and realization of many 

successful experimental apparatuses, innovative optical and electrons’ spectrometers, either form the mechanical 

either electronic and control-software point of view. Exploiting high vacuum and advanced temperature control 

technology I was able to access extended temperature ranges from few to over two thousand kelvins with many of 

the environments chambers I projected to fit with synchrotrons x-ray and UV beamlines, as well as optical Raman-

Brillouin spectrometers. 

I have used optical, numerical tools, and FDTD electromagnetic simulations to get a deeper description of the 

functional and physical principles exploited in large-scale optical set-ups used, as well as in plasmonic 

nanostructures and nano-scaled sensing devices I realize for the investigation of material and biological samples 

at macro-, meso- and nano-scales. All these activities led to original and significative scientific results in all the 

experimental fields investigated. 

I have a consolidated experience in the realization and organization of multidisciplinary research laboratories for 

bio- and solid-state matter. The considerable number of research topics addressed, Universities, and Research 

Institutes in which I have had the pleasure of working has given me a solid background and high-level 

competences in many experimental scientific fields. 

I have participated in many proposals responding to national and international research projects calls, outlining 

the arguments, the research strategies, the tasks, and when requested, the beam-time at inelastic neutron and X-

ray scattering facilities. I have got scientific responsibility for specific projects, original or proposed in 

collaboration. Up today, my research has been partially funded by 13 peer reviewed projects  Research Grants. 

 

I can summarize the main research interests and competences as follows: 

• Optics, nonlinear optics, Plasmonics. 

• Continuous-wave optical spectroscopies: Brillouin, Raman, SERS, TERS. 

• Nanosecond to picosecond optical and electron spectroscopy.  

• Atomic physics and ultra-high vacuum technology. 

• Angular resolved photoelectron and ion spectroscopy via multiphoton absorption. 

• Glass transition, relaxation processes, and the dynamical slowing down process in soft matter. 

• Propagation and attenuation of hypersound waves in structural glasses and crystals. 

• High-frequency vibrational modes of glasses and liquids. 

• Intra-molecular vibrational modes of liquids and molecules. Molecular fingerprints. 

• Length and space metrology. 

• Plasmonic devices’ design for enhanced scattering and for sensing applications. 

• Hot-electron nanoscopy.  

• Surface plasmon polaritons dephasing processes 

• Quantum confinement and electron femtosecond relaxation dynamic. 

• Energy harvesting, and charge transport at the nano-scale. 

• The relation between structure and electronic properties in novel 1D, 2D, 3D materials investigated for 

electronics and photovoltaics. 

• Scanning probe microscopy, topography, and electronics to gain physical characterization at the nano-

scale. 

• Biopolymer and organic electrochemical transistors. 



• Scaffold design for biophysical applications and cell culture. 

• Characterization morphology of structures, 3D elasticity and Porosimetry down to nanoscale. 

•  X-ray diffraction spectroscopy and crystal and powder characterization. 

• Scanning electron microscopy, deposition, lithography; focused Ion beam milling, clean room processes. 
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