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Education

1997 High School Diploma from “Liceo Classico”.
1997-2002 - Alumnus of “Almo Collegio Borromeo”.

2003 Master Degree in Electronic Engineering from Universita di Pavia.
Thesis: “Theoretical and experimental evaluation of the design parameters of a high-power diode-
pumped solid-state laser”.

2007 Ph.D. in Electronic, Electric and Computer Science Engineering from University of Pavia
Thesis: “Picosecond Mode-Locked laser sources for fundamental physics investigations”.

Academic career

2007 Post doc fellow at the Physics Dept. of the University of Genova, I'T.
2008-2011 Post doc fellow at the Electronics Department of the University of Pavia, IT.

2011- Assistant professor of Physics, University of Pavia (ERC sector: Lasers, ultra-short lasers and laser physics
(PE2_11)).

2016- Head of Laser Source Laboratory of the University of Pavia, IT.

2017- Member of “Collegio Docenti” (Ph.D. Committee) of Ph.D. School in Electronics, Computer Science and
Electrical Engineering, University of Pavia, I'T.

2017- Italian National Scientific Qualification for Associate Professor (sector 02/B1, Experimental Physics of
Matter).

2020- Associate Professor, University of Pavia (sector 02/B1, Experimental Physics of Matter).
Research Interests & topies

During my scientific career, I had the opportunity to intensively collaborate with Italian and international research
groups and partners coming from both the academic and industrial world. This is confirmed by a significant
number of joint publications with Italian and foreign co-authors affiliated both to prestigious Universities and
research institutions and companies leader in the market of solid state lasers. My main research topics are the
following:

Study and optimization of femtosecond lasers at 1 pm

Femtosecond (fs) laser sources operating at 1 ym wavelength are currently mostly employed as seeders for both
solid-state and fiber amplifiers, or for direct applications such as terahertz pulse generation and detection and
nonlinear microscopy. I spent a special effort in the design and development of fs-lasers based on active media that
can be effectively diode-pumped, thus resulting in a significant reduction in cost, complexity and foot-print [16,
12, 10, 6]. A major part of the research has been devoted to the investigation of the potential of new wide-
bandwidth laser materials. In case of Nd**-doping, I contributed to the demonstration of sub-fs pulse generation
with disordered crystals [44, 41]. In the field of the more promising Yb3+-doped materials, I carried out an extensive
Investigation, mainly in collaboration with the R&D group of Spectra Physics-Rankweil and the research group of
the Physics Dept. of the University of Pisa led by Prof. M. Tonelli, aimed to explore the ultimate limit of achievable
pulse duration with several among the most promising newly developed Ybs-doped crystals [59, 58, 56, 54-52, 50,
49, 34, 32, 20].

I' also had the opportunity to investigate the potential of a new generation of ultrafast saturable absorbers based on
nano-structured carbon materials, namely Graphene and Single-Walled Carbon Nanotubes (SWCN'T). These new
saturable absorbers represent a very attractive alternative to the state of the art constituted by SEmiconductor



Saturable Absorber Mirrors (SESAMs), mostly because of a significantly reduced price, dramatically extended
functioning spectral region and similar ease of use [38, 37, 33, 27, 26, 19, 18].

Study and optimization of solid-state amplifiers for ultrafast laser pulses (ps and fs)

Industrial applications of solid-state lasers usually benefit from high pulse energy and high average power, which

result in a reduction of material processing time and enable the excitement of special radiation/matter interactions

only possible with extremely high pulse peak power. This results in an increasing demand for ultrafast amplifiers

able to guarantee high efficiency, good preservation of the laser pulse quality (spectral purity, spatial purity, pulse

duration), and finally a reasonable footprint to ease laser source integration in the engineered laser device. My

research activity in this field led to the development and lab demonstration of original laser systems in MOPA

(Master Oscillator Power Amplifier) configuration, operating at 1 pm wavelength, with picosecond pulse duration

(42, 30, 29, 13, 9, 4, 2, B1]. I also contributed to the development of much more complex regenerative amplifiers

for femtosecond lasers, in a strongly industry-oriented research campaign [55, 50, 48, 45, 40].

Nonlinear oplics

A stralghtforward application of ultrafast lasers and high-energy/peak power pulsed lasers are nonlinear frequency

conversion processes. In this area, my research activity was mainly focused on

* frequency conversion in the near and mid-infrared by means of parametric processes (optical parametric
oscillation and amplification) in nonlinear crystals directly pumped at 1 pm [46, 36, 35, 33, 28, 24, 21];

* stimulated Raman scattering in solid-state materials (also aimed to ps pulse compression) [57, 51 ,47, 31].

Development of highly customized MOPA laser systems for special applications

During my career I have been involved, as laser sources specialist, in several research projects funded by Italian or
European agencies, that required the development of complex and highly customized laser systems specifically
designed to target fundamental or applied physics investigations [23, 22, 11, 9, 8, 3]. In these research activities, I
exploited the wide experience in the development of picosecond laser sources [17, 15, 14, 7, 1], and
amplification/nonlinear frequency conversion modules.

Study and development of innovative nanosecond lasers for industrial and aerospace
applications

A research topic of relevant industrial interest is the development of innovative solutions for generation of sub-ns
pulses in Q-switching regime or generation of high-spectral purity (Fourier-limited) nanosecond pulses for LIDAR
applications. On these topics, I mainly collaborated with Bright Solutions S.r.l. [43, 30, 13, 3].

Commissions of trust

* Referee for research projects funded by Italian and French Minister of University and research.

* Referee for OSA (Optics Letters, Optics Express, JOSA B, Optical Materials Express), Springer (Applied Physics
B) and Elsevier (Journal of Luminescence, Optics & Laser Technology, Optical Materials, Optics
Communications).

* Member of the “International Travel Lecturer” program of Optical Society of America.

* 11/2016 - 10/2017 - Guest Editor of a Special Issue on “Solid state lasers materials, technology and
applications” for Applied Sciences, MDPI

* 0672018 — Associate Editor of OSA Applied Optics (Solid-state lasers, Ultrafast lasers, and Laser materials)
* 2022 — Member of the Scientific Board of 10® EPS Europhoton Conference — Solid state lasers

e 2023 — Member of the Committee of CLEO/Europe-EQEC 2023 — CA Solid state lasers

* 2024 — Chair of the Solid-state laser Committee of 10®» EPS Europhoton Conference

* 2024 — Member of the Committee of CLEO/Europe-EQEC 2025 — CA Solid state lasers

Academic Teaching



From 2022 — Professor of Photonics - Bachelor degree in Electronic Engineering, (6 CFU)

From 2012 - Professor of Quantum Electronics - Master degree in Electronic Engineering, University of

Pavia (6 CFU)

From 2015- Professor of Physics (module 1A, classical mechanics) - Bachelor degree in Civil Engineering,

University of Pavia (6 CI'U)

2011-2015 - Professor of Physics (module 2, Electricity and Magnetism) - Bachelor degree in Industrial

Engineering, University of Pavia (6 CI'U)

Other teaching and dissemination activities

2010 Member of the organizing committee of Laserfest-PV, a scientific dissemination initiative organized for the
50 anniversary of laser invention. This is the only Italian initiative that has been sponsored and funded by the
LASERFEST Committee. The exhibition was visited by more that 3000 visitors over a two-weeks span
(http:/ /www laserfest.org/events/ontheroad/pavia.cfm).

Publications in summary

* Co-Author of 79 papers on international peer-reviewed Journals.

* Co-Author of 33 conference papers (only international conferences, 4 wnuvited).

» Total n° of citations 1485, H-index 23 (source: Scopus)

* Co-Author of 2 chapters in books.
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