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My research interests are quite broad and not confined in a single
direction. While I have a background in condensed matter physics I have
always been attracted by the possibility to apply my knowledge also to
material science (especially since attending the master course in materials
for information technology). Moreover, in the last years, I have also
exploited my competence in spectroscopy to study cultural heritage
materials.
My main interests concern:
o Properties, structure and processing of glasses (bulk and film) for optical
applications and photonics.
o Nanostructured material activated by rare earth ions (spectroscopic and optical
properties).
o ibrational properties of nanoparticles and colloidal aggregatess
Finally, I note that starting from my degree thesis I have always enjoyed
dividing my activity between performing experiments in lab, not
disregarding the assembly of set-ups, and more theoretical work.

I studied the process of glass transition in polybutadiene by investigating
the velocity and attenuation of acoustic waves as a function of
temperature. The measurements were carried on by Brillouin
spectroscopy (6-pass tandem interferometer) and X-ray (at ESRF).
During the thesis I also fabricated an electrooptic device based on
LiNbO3 for accurately calibrating the frequency scale of Brillouin
spectrometer

During the stage, in R&D department, I worked on the synthesis and
spectroscopic characterization of glasses SiO2-NaO»-Al2O3. 1 had also the
opportunity to work in the laboratory of Prof. Bottani at Politecnico to
measure by Brillouin spectroscopy the elasto-optic coefficient of the
investigated glasses.

The research carried out during the PhD, inside numerous national and
international collaborations, mostly regarded tellurite glasses and oxy-
fluoride glass-ceramics activated with thulium and erbium ions. These
materials were studied in order to develop optical amplifiers in the wide
low-loss region of silica fibers (1300-1700 nm). The main results resides
in i) evidencing the excellent potentialities of zinc oxychloride glasses as
a host for erbium, ii) showing the effects of self-absorption in evaluating
them spectroscopic properties and devising an effective method to get rid
of them iii) developing a procedure to determine the fraction of
active ions embedded in glass and in nanonocrystals iv) fabricating by
pulsed laser deposition and characterizing Er3+-activated tellurite and
oxyfluoride waveguides.

The practical importance of nanocomposite materials, where a glass
phase incorporates nanoscale clusters of different composition pushed
me to focus on these topics, studying both their application as matrices
for optically active ions, and their basic properties. In particular, I focused
on mixed silicate glasses, where the heat treatments can induce
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aggregation of more mobile ions resulting in phase separation. During the
study, I analyzed the formation of clusters and nanoparticles, both
metallic and insulating, both crystalline and glassy, and their interaction
with the active rare earth ions. One aspect that I particularly emphasized
is the study of transparency in these materials. We found that it is due to
the arrangements of particles and to the spatial order that is established
on different length scales.

In these last years, I gained an interest in the study of cultural heritage,
where I could apply my expertise in the light spectroscopy techniques
(Raman, FTIR, reflectance and photoluminescence) in order to measure
in a non destructive and non contacting way samples of high artistic or
historical value. I started various collaborations with museums aimed to
the characterization of archaeological finds and modern and
contemporary paintings. The purpose of the analysis concerns both the
identification of materials used as pigments or binders and the study of
their microstructural properties, for evidencing particular manufacturing
techniques. Following the approval of the grant for the project "MATIS"
by the Autonomous Province of Trento, I applied my competence in
material science to study the aging effects on artistic polymeric materials.
I also developed an apparatus for imaging spectroscopy with the aim of
rapidly and non-invasively determining the state of conservation of art
objects.

The main goal of the research project I am currently involved, is in the
study of the structural and dynamical properties of disordered and
nanocomposite systems in the mesoscopical length scale (from about
100nm up to 10 micron), constituted by polymeric colloidal solutions and
ageregates. These materials are of strategic importance for the presence
of phonon and photon band gaps which can be exploited in technological
applications for a combined control of propagation of light and acoustic
waves. Moreover, they also constitute a good testing bench for assessing
the potentialities of experimental techniques and data analysis, which can
be valuable for the study of complex biological materials.

In particular I worked on the development of the theory needed for the
analysis of the eigenmode spectra of aggregates of spherical or
anisotropic particles acquired by inelastic light scattering. The particle
vibration spectroscopy does not only reveal the nanomechanical
properties of individual colloidal particles,but also provides a
simultaneous access to the interactions between neighboring particles
forming the colloidal cluster.
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Synthesis of glasses and waveguides by sol-gel route and rf sputtering.

Characterization techniques:

* Optical spectroscopy (Raman, Brillouin, visible and IR absorption,
time-resolved luminescence, lifetime measurement, FORS,
spectroscopic imaging).

* Optical (m-line, measurements of loss in waveguides)

e X-ray (diffraction, diffusion, and small-angle and inelastic scattering at
ESRF Grenoble)

* Optical and electron microscopy.

Modelling of the mechanism of excitation in active doped materials and
of the vibrational dynamics of nanostructured materials.

MIUR PRIN Nanostructured Materials for Integrated Optics
2002 as a PhD Student.

FP6 - INTAS Mechanism of optical losses in low phonon
2003 energy glasses for infrared fibres as a Young Scientist.

MIUR -PRIN Nanocomposite glasses for Photonics
2004 as a2 Research Associate.

PAT- Post Doc  Study of Deterioration of Materials for Contemporary
2006 Art by Spectroscopic Imaging
as the Principal Investigator (138 k€ Grant).

Reviewer for the following journals of applied and basic physics:
Journal of Alleys and Compounds, Journal of Luminescence,  Journal of Non-
Crystalline Solids; Journal of Optics A: Pure and Applied Optics, Journal of Physics
and Chemistry of Solids ,Journal of Physics D: Applied Physics; Journal of Physics:
Condensed Matter, European Physical Journal: Applied Physics, Material Research
Bulletiny Optical Materials, Nanotechnology, Physical Review B, Physica B:
Condensed Matter, Physica Status Solidi,

The obtained results were published on more than 80 papers on peer-
reviewed international journals and conference proceedings. A
comprehensive evaluation may be obtained by the h-index, which is 15
and by the total number of citations, which is higher than 650.

2011 Qualification at CNR competition for Physical Science Researcher

(F132/3).
2014 National Scientific Qualification to function as Associate
Professor in Italian Universities in sector 02/B1 — Expetrimental

Physics of Matter
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