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EDUCATION AND EMPLOYMENT

14 Sep 1992 PhD in Physics (Università degli Studi di Roma “La Sapienza”, Italy).

14 Jul 1990 Appointed as University Researcher in Condensed Matter Physics at the
Dipartimento di Fisica of the Università degli Studi dell’Aquila (Italy).

1 Mar 2002 Appointed as Associate Professor in Condensed Matter Physics at the
Dipartimento di Fisica of the Università degli Studi dell’Aquila (Italy).

27 Dec 2012 Appointed as Full Professor (Professore straordinario SC 02/B1, SSD FIS/01)
in Experimental Physics at the Dipartimento di Scienze Fisiche e Chimiche of
the Università degli Studi dell’Aquila (Italy).

27 Dec 2015 Appointed as Full Professor (Professore Ordinario SC 02/B1, SSD FIS/01) in
Experimental Physics at the Dipartimento di Scienze Fisiche e Chimiche of the
Università degli Studi dell’Aquila (Italy).

SCIENTIFIC ACTIVITY

He has been performing active research in the field of condensed matter physics for over 30
years, publishing over 100 scientific papers in peer-reviewed international journals, including
several letters and a review article, in addition to 55 papers in conference proceedings. The
scientific publications have, so far, collected over 4900 citations, with a resulting h-index=40
(Scopus), showing evidence for a high impact on the scientific community. He has been an
invited speaker in over 20 International Conferences and Workshops and co-chairman of the
XAFS14 Conference and co-editor of the Proceedings. He is the author of an undergraduate
University textbook, and co-author of two contributed chapters in research books. He has
been operating as a referee of major scientific journals for over 25 years and has been an active
member in several international scientific committees including Beamline Review Panels for
the ESRF, ALBA and Elettra, and peer review panels for synchrotron radiation facilities such
as: LURE “Physique des Solides”, Elettra (2004-2006), and from Nov 2011 to May 2014 of
Panel 4, Spectroscopy of the Diamond Light Source.

The research activity has involved both theoretical and experimental aspects and has
been focused, in particular, on the field of physics of the liquid state of matter under extreme
conditions of high pressure and temperature and on x-ray absorption spectroscopy (XAS)
according to the following main lines:
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R1) XAS theory and data-analysis

Successful research efforts (dating back to the PhD work) were performed towards
the development of improved computational algorithms (continued fraction expansion,
configurational averages) for the x-ray absorption fine structure calculation, following
the formalism of the Frascati school and within the multiple scattering theory. A couple
of major papers on this subject, published by Phys. Rev. B in 1995, collected over 450
and 350 citations (Scopus). These efforts lasting for nearly a decade resulted in the
implementation of an integrated software package for XAFS data analysis ideally suited
also for the analysis of liquid matter spectra where the structural disorder requires a
proper account of the configurational average of the signal. Several scientific applications
to gases, liquids and solids, as well as to molecular systems relevant for chemical and
biochemical issues have been published.

R2) Development of experimental equipment

The research activity has involved the design and construction of experimental
equipment including: devices for matter confinement under extreme conditions of high-
temperature and high-pressure, radiation detectors, data acquisition systems, both
at the University laboratory and international synchrotron radiation facilities. In
particular the work carried out as main beamline scientist of the BM29 beamline of the
ESRF resulted in the construction of an x-ray absorption spectroscopy beamline with
advanced characteristics ideally suited for the investigation of the liquid state of matter
under extreme and/or metastable conditions, that has been available for public usage.
An energy scanning x-ray diffraction technique was developed and later improved to
facilitate combination of XAS and XRD in energy scanning beamlines. A major paper
related with this activity was published in the Review of Scientific Instruments and
collected over 170 citations.

R3) Gaseous and polar hosts in aqueous solutions

The XAFS spectroscopy was extensively applied to aqueous solutions to determine the
hydration environment of ionic species with an accessible K-edge in a wide pressure-
temperature range. For this purpose a specific large-volume confinement technique
exploiting the Paris-Edinburgh press was developed allowing for data collection up
to the 5-7 GPa range. The effects of the compression on the average distance of
the first hydration shell was clearly detected especially in the case of anions. The
phase sensitivity of the x-ray absorption coefficient at specific energies was exploited to
detect the eutectic melting of the ice/hydrated-salt mixture and other phase diagram
characteristics. Of particular interest was also the first investigation of the hydrophobic
hydration of the noble gas Kr and the observation of Kr clathrate formation (published
in two Physical Review Letters).

R4) Undercooling and Classical nucleation theory

The possibility to cool liquid metals below the melting temperature achieving an
undercooled metastable liquid state of matter was extensively exploited and developed.
A laboratory setup for repeated measurements of the crystallization onset of macroscopic
droplets following the recalescence events with a pyrometer probe was developed and
exploited. A Bayesian data analysis approach for the inhomogeneous Poisson nucleation
process during free radiation cooling was implemented. Micrometric powder mixtures of
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various elemental systems and alloys have been systematically investigated using X-ray
absorption spectroscopy to gain information on the local structure in several undercooled
liquid metals. Such a bulk phase probe was also used to reveal the undercooling
phenomenon and to determine the temperature dependence of the crystalline nucleation
rate with an original technique. A coarse grained approach to the simulation of the
classical nucleation process using a Kinetic Monte Carlo approach was also recently
implemented.

TEACHING ACTIVITY

He has been teaching in a public University for over 25 years both in theoretical and
experimental physics courses, including: first year undergraduate general physics (Mechanics
and Thermodynamics) and laboratory courses, a second year Computational Physics course,
fourth year condensed matter physics courses (Spectroscopy, Condensed Matter Physics
Laboratory, Experimental Methods) with a typical load of about 120-140 hours/year of frontal
lectures (since 2002) plus active tutorials and examinations for a total above 400 hours/year.
He has been also engaged in the training and selection of secondary school physics teachers
and acted as local coordinator of the PLS physics project 2013-2015. He is the author of
an undergraduate physics textbook (”Introduzione alla Fisica”, Zanichelli Editore, Bologna
2005, ISBN 8808-07073-5), and of three publications on physics educational issues in The
American Journal of Physics. He has been acting as thesis supervisor for over 20 students
awarded with the Degree in Physics. In several cases the subjects of the dissertations resulted
in joint publications.

ACADEMIC ACTIVITY

� From January 2007 to November 2010 he has been responsible (President) for the
Physics Degree courses at the University of L’Aquila (Italy).

� From July 2012 to May 2018 he has been nominated vice-Director of the Department
of Physical and Chemical Sciences of the University of L’Aquila (Italy).

� After the appointment as a full professor (December 2012) he has been progressively
engaged in several coordination tasks for the L’Aquila University including various
initiatives to reduce students dropout rates and the development of a new student
taxation system.

� Since January 2014 he is the University delegate to the ”Commissione Didattica CRUI”.

� He has recently taken part in recruitment panels for time dependent university
researches (type a), permanent positions of associate professors and full professors in
condensed matter physics.

� Since 18 May 2018 he is the Director of the Department of Physical and Chemical
Sciences of the University of L’Aquila (Italy).
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