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Born in 1973, London, UK, | moved to ltaly at the age of 12. After
graduating at the scientific high school, | studied Physics at the
University of Milan. During these years of study | developed a passion
for mountaineering that eventually led me to participate in 1998 to an
expedition to climb Cho Oyu (8201 mt) in Tibet. After two year in UK at
the ORC researching on novel devices for telecomm systems, | moved
back to Italy where | have been since then. In 2003 | had the possibility
to work at MIT, Boston, with Prof. H. Haus within the framework of a
project financed by Pirelli Labs on nanostructured telecomm devices. At
my return | was appointed a permanent position as Researcher at the
University of Insubria.

2001: Mphil — Optoelectronics Research Center (ORC), Southampton
University, UK.

1998: Physics degree, 110/110 cum laude, University of Milan, Italy

Nonlinear Optics, optical pulse filamentation, telecomm devices and
nanostructured materials.

Laser pulse filamentation and conical waves: Since the invention of the
laser in the early '60s, light filamentation and in general optical wave
collapse in nonlinear media have attracted much interest. This is partly
due to the implications for damage control in optical materials but also
to the possibility to verify the validity of certain equations (in particular
the nonlinear Schrodinger equation) and assumptions that have
applications in many other important fields of physics such as Langmuir
waves in plasmas and Bose-Einstein condensates.

The nonlinear optical processes group in Como is actively working in
this area in close collaboration with other research groups. In particular
we have a long-standing collaboration with Vilnius and Pavia
University. This "enlarged" research group is consistently trying to re-
interpret much of the physics related to optical wave collapse by
abbandoning the classically used quantities such as frequency or
spatial spectrum, group velocity, spatial profile etc. These are either
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purely spatial or purely temporal quantities and, in the presence of
strong space-time coupling, should be substituted with more general
concepts such as, for example, the k-w spectrum or the full x-y-z-t
profiles.

This reasoning has led to the introduction of conical waves as the
paradigm for the interpretation of the complicated pulse shapes that
arise from the interplay of self-phase modulation, wave collapse,
plasma generation and other nonlinear effects. In normal dispersion the
pulse shape reflects the underlying hyperbolic modulational instability
(MI) gain profile and we find nonlinear X-waves. In anomalous
dispersion the Ml gain space-time profile is elliptic and we find what we
have called O-waves. Current research is aimed at describing the
physical processes in terms of X, O and, in general, Bessel-like beams.

PBG’s and telecomm devices: Photonic bandgap (PBG) materials have
many exotic and exciting properties and through these, much has been
learned about fundamental physical concepts concerning materials or
systems that have a well defined periodicity. The Bloch theorem has
many profound consequences, in particular, the formation of certain
eigenstates that have the same wave-vector but are localized mainly in
the high density (high refractive index) layers or in the low density
layers. These two states will thus have different energies and a band
gap will form, i.e. a frequency region for which light transmission is
forbidden. Real systems have a finite length so that laser pulses with
frequency in the PBG will be reflected.

However frequencies very near the band-edge, although transmitted,
suffer from severe phase and group velocity modification and a large
mode density enhancement. All these effects may be employed to
enhance processes such as lasing or nonlinear ferquency conversion.
Much study has been carried out in this sense - our contribution is the
formulation of a theory based on Bloch modes that allowed us to pin-
point a new quasi-phase matching mechanism that may be applied to
materials that are otherwise very difficult to engineer, such as AlGaAs.

Note also that a perfectly periodic structure is a particular extreme case
of the larger group of completely random systems. Although there are
fundamental differences between solidstate physics and optics,
Anderson localization of waves has been demonstrated in both
systems. Currently we are investigating Anderson localization as a
possibility for obtaining efficient nonlinear frequency conversion.

Second year physics lab course: Michelson interferometer, prism
spectrometer, Hertz experiment for em wave generation, measurement
of e/m, Zeeman effect, signal transmission in air and optical fibers,
optical ray tracing (numerical), chaotic systems (numerical)

Fourth year Optoelectronics course: the course covers topics ranging
from basic em waveguide theory, integrated lasers, optical filters,
nanostructured materials, PBG’s to optical fiber solitons.
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