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Education and Employments

1996 Degree in Chemistry at the University of Firenze (Italy). Thesis title: Structure and rotational
dynamics of the NaCN crystal in the plastic phase. Supervisor: Prof. Salvatore Califano. Result:
110/110 cum laude.

2000 PhD in Chemistry at the University of Firenze. Thesis title: Numerical experiments: methods and
applications. Supervisor: Prof. Salvatore Califano.

2001 - 2009 Postdoctoral position at the Department of Chemistry of the University of Firenze.

2009 - 2015 Researcher at the Department of Chemistry of the University of Firenze.

2015 - Today Associate Professor of chemical-physics at the Department of Chemistry of the University of Firenze.

Fellowships, Research Stages and Awards

2000 Special mention in the Semerano Prize by the Chemical-Physics Division of the Italian Chemical
Society for the article entitled Electrical response in chemical potential equalization schemes, Ref.
[95].

2003 Department of Energy Engineering of the University of Firenze. Project title: a physico-mathematical
model to study the wax deposition in a boundary layer for a waxy crude oil flowing in a pipe in
turbulent regime.

2004 Visiting Researcher at the Dept. of Chemistry of the University of California, Irvine, USA (host Prof.
Shaul Mukamel).

2005 International Consortium for Advanced Design of Firenze and Department of Energy Engineering of
the University of Firenze. Project title: a FORTRAN parallel code for computational fluid dynamics.

2006 Award for the best poster at the “XXII National Congress of the Italian Chemical Society” (Poster
title: Structure and bonding of water molecules in the polar region of phospholipid membranes
investigated by two-dimensional IR spectroscopy and MD simulation).

2012 Visiting researcher at the Laboratory of Pharmacological and Toxicological Chemistry and Biochem-
istry of the René Descartes University, Paris, France (host Dr. Nohad Gresh).

2014 Visiting researcher at the Institute of Chemical Physics and Theoretical Chemistry of the Pierre and
Marie Curie University, Paris, France (host Prof. Jean-Philip Piquemal).

2014 National Scientific Qualification for the role of Associate Professor in the areas “Modeling and
Methods in Chemistry” and “Theoretical Physics of Matter”.



Ref. [46]: Article selected by the Editor for the publication on Highlights in Chemical Biology:
Research Articles (RSC), number 6, 2008.

Ref. [48]: Article selected by the Editor for the publication on Virtual Journal of Biological Physics
Research (AIP & APS), vol. 15, 15 April 2008.

Ref. [58]: Article selected by the Editor for the publication on Virtual Journal of Biological Physics
Research (AIP & APS), vol. 12, 1 November 2006.

Ref. [68]: Article selected by the Editor for the publication on Virtual Journal of Biological Physics
Research (AIP & APS), vol. 10, 15 July 2005.

Research Interests and Scientific Activity

1. Development of numerical schemes for the phase-space sampling and to compute chemical-physical
properties via computer simulations (molecular dynamics and Monte Carlo).

2. Theoretical aspects of nonequilibrium thermodynamics.

3. Development of polarizable force fields for computer simulations.

4. Molecular modeling of systems of biochemical and biophysical interest. Dynamical and structural
properties of isolated molecules, molecular clusters and condensed phases via molecular mechan-
ics/dynamics and quantum mechanical calculations.

5. Aspects regarding the correlation between properties at the microscopic level and optical activity
of biomolecules and simple liquids, with special attention to the development of models for the
interpretation or the prediction of optical spectra.

A bit more detailed
description

My scientific background is based on theoretical and computational aspects of the chemistry.
Through the years, most of the research interests were addressed to the understanding of the cor-
relation between dynamical and structural properties of condensed systems, with special attention
to liquids (Refs. [35, 42, 54, 56, 65, 67, 71, 78, 79, 84, 89, 90, 91, 93, 97, 98, 99, 100]). Such
studies were carried out using molecular dynamics (MD) simulations and quantum-mechanical cal-
culations, two computational tools which have been often used during my scientific career. However,
my interest was also addressed to more strictly theoretical aspects of the computational chem-
istry. In this respect, I contributed to develop new methods for the calculation of the elastic
neutron scattering and of the constant pressure molar specific heat from the atomic trajectories
obtained by MD simulations (Refs. [98, 99]). Since 1999, I was engaged in a research project
aimed at the development of empirical potential force fields, with special attention to the devel-
opment of computational schemes, based on the explicit treatment of the electronic polarization
response, for the calculation of electrostatic interactions in classical MD simulations. This research
field led to Refs. [52, 64, 68, 70, 72, 80, 81, 86, 95, 96]. Since 2000, I approached theoretico-
computational investigations of systems of biochemical interest. Such researches have been mainly
addressed to the study of the fundamental interactions occurring between basic biochemical com-
pounds (i.e., model molecules for mimicking the interactions between amino acid side-chains; Refs.
[82, 83, 88]) or to the understanding of the mechanisms underlying the protein folding phenomena
(Refs. [46, 61, 62, 69, 74, 77]). Several researches have also been carried out on gaseous phases
to understand the basic interactions occurring in isolated molecules and clusters of molecules (Refs.
[73, 75, 76, 85, 87, 92]). In 2001 I obtained an award (for young researchers) from the University of
Firenze to study the thermodynamic properties of prion proteins (Refs. [62, 69]). Since 2005, I real-
ized several studies addressed to methodologies based on nonequilibrium statistical mechanics (Refs.
[26, 28, 29, 31, 37, 39, 41, 43, 44, 48, 49, 53, 55, 57, 58]), theoretical aspects of the phase-space
sampling in computer simulations (Refs. [25, 34, 38, 40, 59, 66]) and spectroscopic behavior of the
matter (Refs. [22, 27, 35, 36, 42, 47, 50, 51, 54, 60, 63]).

I am member of the team for the development of ORAC[40], a program for classical molecular
dynamics simulations (http://www.chim.unifi.it/orac).

I am also developer of SIBFA, a program for molecular mechanics calculations using polarizable
force fields, developed by the research group of Dr. Nohad Gresh of the Laboratoire de Chimie et
Biochimie Pharmacologiques et Toxicologiques of the University Paris Descartes, Paris, France.

Editorial activities

2015 - 2019 Member of the editorial board of the “International Journal of Computational and Theoretical Chem-
istry” (Science Publishing Group).

2012 - Today Member of the editorial board of the “Journal of Chemistry” (Hindawi Publishing Corporation).



2013 - Today Member of the editorial board of the “Journal of Theoretical and Computational Science” (OMICS
Publishing Group).

2019 - Today Member of the editorial board of “Molecules” (MDPI Publishing Group).

Reviewer for the following international scientific journals:

American Journal of Physical Chemistry Proteins: Structure, Function, and Bioinformatics
- Biochemistry - Journal of Molecular Modeling
- Biophysical Journal - Journal of Physical Chemistry A
- Carbohydrate Research - Journal of Physical Chemistry B
- Chemical Physics - Journal of the American Chemical Society
- Journal of Chemistry - Journal of Theoretical and Computational Science
- International Journal of Molecular Sciences - Letters in Drug Design & Discovery
- Journal of Chemical Physics - Nature Communications
- Journal of Chemical Theory and Computation - Physical Chemistry Chemical Physics
- Journal of Computational Chemistry - Physics Letters A
- Journal of Molecular Graphics and Modelling - Journal of Computational and Applied Mathematics
- Chemical Physics Letters - Modelling and Simulation in

Materials Science and Engineering
- Molecular Simulation - PLOS ONE
- Molecules - European Biophysical Journal

Memberships

1997 - Today Member of the European Laboratory for Non-linear Spectroscopy, Sesto Fiorentino, Italy.

2009 - 2014;
2017 - Today

Member of the Council of Teachers of the PhD School of Chemistry of the University of Firenze.

2016 - Today Member of the Direction Council of the Department of Chemistry of the University of Firenze.

2016 - Today Member of the Council for Direction Politics and Self-Evaluation of the Department of Chemistry of
the University of Firenze.

2019 - Today Member of the Council of the Schoool of Human Health Sciences of the University of Firenze.

Other activities

2002 Engagement in discovering historical sources for a book, entitled The University of Firenze 1924-2004
(published in 2005), on the history of the University of Firenze.

2009 - 2013 Member of the managing team of the web page of the Department of Chemistry of the University
of Firenze.

Teaching Activity

1996 - 1997 Tutor for the course: “Chemistry of the environment”. (University of Firenze, Italy).

2002 - 2003 Tutor for the course: “Numerical calculation”. (University of Firenze, Italy).

2001 - 2007 Tutor for the course: “Informatics in chemistry”. (University of Firenze, Italy).

2009, 2015 - Today Teacher for the course: “Theoretical Chemistry” (Advanced degree in Chemistry, University of
Firenze, Italy).

2011 - Today Teacher for the course: “Ceramic and Glass Materials” (First degree in Chemistry, University of
Firenze, Italy).

2012 - Today Teacher for the course: “Computational Chemistry” (Advanced degree in Chemical and Pharmaceu-
tical Technologies, University of Firenze, Italy).

2019 - Today Teacher for the course: “Molecular Solids: Structure, Dynamics and Optical and NMR Spectro-
scopies” (Advanced degree in Chemistry, University of Firenze, Italy).
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