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, Francesco Fuso got the Laurea in Fisica in 1990 and the PhD in Physics in 1994, 
both at Pisa University. In the period 1994-98 he earned post-doc research grants from different institutions, 
working continuously in Italy and abroad, and in 1998 he became Ricercatore Universitario (settore B03X) at 
Dipartimento di Fisica, Pisa University. Since Dec 2002 he is Professore Associato (FIS/03 – 02/B1) in the same 
University. 
 
In his research activity he has been involved, mainly from the experimental point of view, in a variety of topics 
pertaining to laser/matter interaction, physics of the matter, materials science and emerging technologies. His 
present research interests cover three distinct major branches of laser applications to nanotechnology, biophysics, 
and metrology.  
 
The first one is oriented towards nano-optics, with specific emphasis onto the development and use of advanced 
optical near-field methods such as scanning near-field optical microscopy (SNOM) with polarization-modulation 
and related applications to sensing and nanospectroscopy. Exploitation of near-field tools concerns a wide range 
of materials and phenomena, including, e.g., plasmonics in metal thin films and nanostructure arrays, investigation 
of linear and circular dichroism at the nanoscale in organics and nanostructures, nanospectroscopy of emission 
centers in host-guest polymeric systems. This line of activity, based on a long-lasting experience in optics, lasers, 
and scanning probe microscopy, including STM and AFM, has been more recently extended to industrial-oriented 
applications, in particular for the morphological and metrological investigation of components microfabricated by 
ultrashort pulsed laser ablation, intended as anti-bacterial substrates, and for their replication onto plastic substrates 
via injection molding. 
 
The second line of activity entails the use of laser irradiation for biophysical purposes. Starting from preliminary 
experiments of photothermal therapy, where metal nanoparticles with localized plasmon resonances were grafted 
to tumoral cells and heated via absorption of laser radiation, the research has been recently evolved towards two 
different objectives. On one hand, within a European Project involving cross-disciplinary expertise, sophisticated 
functionalization schemes are being explored to achieve control of DNA breaking through localized absorption of 
radiation, including ultrashort pulses, in a photon triggered variant of the CRISPR/Cas9 technology. On the other 
hand, numerical simulations of the interaction between bacterial cells, modeled as deformable bodies, and laser 
nanopatterned surfaces are being developed, with the aim of finding a quantitative interpretation for their anti-
bacterial behavior.  
 
Finally, the third broad line of activity deals with more conventional laser applications to the control of the matter 
at the nanoscale and to interferometry. Such activities are based on the expertise acquired in past experiments 
addressing the issue of atom lithography via laser manipulation and its application to on-demand production of 
ion beams. Within this frame, he is actively involved in the realization of inertial sensors based on ring laser 
gyroscopes (RLG), employed for ground-based measurements of the Earth angular velocity with unsurpassed 
accuracy and therefore useful for a range of applications, including geophysics and general relativity.  
 
Main recent (last ten years) involvements in research projects include EU-H2020-FETOPEN 862714 “I-Gene” 
(2019-2023, participant), EU-FP7-MC-IAPP 251391 “Coldbeams” (2010-2014, responsible of the Italian node), 
COST MP1302 “Nanospectroscopy” (2013-2017, member substitute), CNR-JSPS Japan Bilateral Project 
“Fluctuation-mediated phonon-assisted nanophotonic fabrication and applications” (2013-2015, responsible for 
Pisa University), CNR-CNPq Brasil “Nanoscale phenomenon in relaxor ferroelectric thin films” (2012-2014, 
responsible for Pisa University), industrial project with Continental Automotive Pisa (2013-2015, responsible for 
Dipartimento di Fisica), “POLOPTEL” La Fondazione Pisa (2011-2014, responsible for the SNOM activity), 
MIUR-PRIN 2008J858Y7 "Near-field polarization nanoscopy of plasmon nanostructures" (2010-2012, 
participant), NanoSci-ERA+ “E2-PLAS” (2010-2013, participant).  
  
He is the coauthor of above 160 papers published in international peer-reviewed and indexed journals, over 100 



contributions to conferences (around 20 as invited talks). According to Scopus (Google Scholar), he owns 162 
(over 200) co-authorships of indexed papers, h-index = 23 (27).  
 
He is, or has been, project reviewer for many international institutions such as, European Commission FP7 and 
H2020, ANR (France), RSF (Russia), Latvian Council of Science (Latvia), EPSRC (UK), KFUPM (Saudi Arabia), 
Suomen Akatemia (Finland), ANVUR (Italy). In 2021, he has been appointed “Outstanding Referee” by the 
American Physical Society (APS); in 2019 and 2021, he was awarded the status of “Trusted Reviewer” by the 
Institute Of Physics (IOP). 
 
He is member of the Advisory Editorial Board of Materials Research Express, published by Institute Of Physics, 
IOP Science (UK) and of Biosensors, MDPI (Switzerland). 
 
He has a long experience in teaching basic and advanced topics in various courses at Pisa University and he has 
supervised over 20 master and PhD thesis in Physics, Materials Science, Engineering, and over 40 BSc thesis in 
Physics. 
 
He is, or has been: 

• Deputy Director of Dipartimento di Fisica Enrico Fermi, Università di Pisa (2016-2020); 
• Coordinator of the Pisa Section of Consorzio Nazionale Interuniversitario per le Scienze fisiche della 

Materia, CNISM (since 2016); 
• Deputy Coordinator of PhD School in Physics, Università di Pisa (2013-2018); 
• Designated member and deputy member of the Executive Committee at Centro Interdipartimentale di 

Scienza e Ingegneria dei Materiali Università di Pisa, CISIM (since 2014); 
• Designated member of the council of Scuola di Ingegneria (2014-2019) and of its Commissione Paritetica 

(2016-2019); 
• Deputy Coordinator of Laurea Specialistica in Scienza dei Materiali, Università di Pisa (2008-2012). 

	
	
	




