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Material science and laser: growth of fluoride and oxide single crystals for Laser application and
Hydrogen Storage on functionalized graphene monolayer

Ricercatore Il livello

Growth of fluoride and oxide single crystals doped with rare earth trivalent ions, their optical and
structural characterization (absorption, fluorescence, lifetime, X-ray Laue diffractometry). Study
of the laser performances of crystal samples in CW and pulsed regime; Scanning Tunneling



Microscope imaging and thermal characterization of functionalized graphene monolayer for
hydrogen storage.
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ATTIVITA’ DIRICERCA /
RESEARCH ACTIVITIES
- Hydrogen Storage on functionalized graphene monolayer from 2016 ;
- Growth and spectroscopy of fluoride and oxides single crystals doped with rare earths
trivalent ions for laser applications from 2008 ;
- Magneto-Optical trapping of Fr atoms 2001-2006;
- Magneto-Optical trapping (MOT) of Rb atoms 2001-2006;
- Light Induced Atom Desorption (LIAD) of alkali atoms desorbed from organic coatings
2001-2006;
- Hydrogen loading of metals 1994-2001 ;
- Calorimetry and dielectrometry during thermoset curing 1990-92;
- Time Domain Reflectrometry (TDR) 1990-92;
- Differential calorimetry of liquids 1989-92;
- Laser spectroscopy of liquids in Far InfraRed region 1987-90.
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Hydrogen Storage on functionalized graphene monolayer

From 2016 start a new research activity about hydrogen storage on functionalized
graphene monolayer. The main goal of this activity was measuring the heat released
during the hydrogen loading of a sample. This result has been recently achieved thanks
to a sophisticated thermometric technique projected and developed by S. V.

Growth and spectroscopy of rare earth doped fluoride crystals

From april 2008 collaborates with a research group involved in the development of
new materials for laser applications. The main research activities consist in the growth
with Czochralski and p-Pulling Down (u-PD) techniques of fluoride crystals or oxides
crystals, undoped and doped with rare earth ions. In such a frame he has developed
materials utilized to realize laser sources, CW and pulsed, in the IR region. He has
grown many fluoride hosts like LiYF4, LiLuF4, BaY2F8, KYF4, KY3F10, doped with
Er, Pr, Ce, Tm and Ho. He has developed oxides (Lu3A15012) and fluorides (LiLuF4)
single crystal fibers, grown by pu-PD technique, which gave, for the first time with this
technique, laser performances close to Czochralski crystals. Moreover he performs the
optical characterization as temperature dependent fluorescence, absorption and lifetime
of fluoride or oxide samples doped with rare earth ions. This data allow determining
the absorption and emission cross sections and gain curves that are useful in predicting
the laser performances of the crystal samples. He is involved in several international
collaborations and projects with MBI, ISL, Southampton University, Shandong
University ..... He was the scientific coordinator of a LASERLAB-EUROPE (Q-
switching laser sources of thulium doped LiLuF 4 and BaY>Fs single crystals) project
and he is the Italian scientific coordinator of the project "Development of High
Reliability Lasers at 46 1NM and 689NM (SR Lattice) and 422NM (Single trapped SR
Ton)" ITT 1-8322/15/NL/RA funded by European Space Agency (ESA), contract n.
4000116340/16/NL/BJ, starting date 16/03/2016.
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Page 4 - Curriculum vitae
di Veronesi/ of Stefano

2001-2006
Light Induced Atom Desorption

By means of this effect, first observed in 1992, it is possible the release, induced
by light, of alkali atoms from an organic coating which has been previously loaded. SV
participate to experiments where LIAD has been successfully utilised to load a Rb MOT.
Coatings that allow LIAD effect are suitable to work in high vacuum and ultra high
vacuum environment and LIAD was recently utilised by T.W. Hansch and co-workers
to load a Rb BEC. A similar behaviour of LIAD has been recently observed, in Siena, in
porous glass systems, and SV is attempting to realise a MOT loading from this device.
LIAD could help to improve the loading efficiency of MOTs from weak sources has in
the francium case.

2001-2006
Rb MOT

SV actively helped during the realisation of two Rb MOTs that has been utilised
for testing the coatings that are in use in the Fr experiment and in order to optimise the
Fr optical set-up and detection systems.

2001-2008

Fr MOT

Few years ago started a collaboration between Siena University, Ferrara University and
Legnaro National Laboratories (LNL) that was named “Francium Collaboration” to
realise a trap for Fr in order to perform high resolution spectroscopy of Fr and had the
ultimate goal to measure Atomic Parity Non Conservation (APNC). The experiment is
included in the European network NIPnet. SV is involved in the experiment from its
first funding. He designed and realised the gold target set-up and currently manage
target maintaining, he had an active role in the realising of the Fr transport line and in
the realisation of the optical set-up. Usually during beam time he has the responsibility,
together with prof. Atutov, of Ti:sa laser care. Recently Fr collaboration obtained
several evidence of trapped Fr and work is in progress to optimise trap loading
efficiency and to maximise the number of trapped atoms.

1994-2001
Hydrogen loading of metals

S.V. had an active role in designing and realisation of several experimental cells
for the study of hydrogen loading of metal samples (namely nickel and nickel alloys) in
the temperature range 300 + 800 K. The cells allowed a check of the energy balance and
of ionising radiations coming from samples.

1990-1994

Time Domain Reflectrometry (TDR)

This technique allows to determine the complex dielectric permittivity of a liquid or
powdered sample from the analysis of the frequency spectrum of the reflected step like
signal. Usually TDR gives high sensitivity data in the frequency range 100MHz+10GHz,
range that was extended with a bridge technique to 20kHz. Measurements were
performed on the same system studied with our calorimeter to acquire complementary
information.

1989-1994

Differential calorimetry of liquids

In this experiment S.V. participate to the design of a calorimeter specially tailored for
liquid samples, including acquisition and analysis software, working in the temperature
range -50 + 100 °C. This instrument was utilized to study reversed micelle systems
(water-AOT) where water is confined in droplets having a diameter of about 10 A.
Moreover we studied water n-butanol and water t-butanol solutions and finally we used
this instrument to study biological solutions. This instrument was then modified to study
epoxy resins (thermosets) during the curing process (patented).

1987-1990

Laser spectroscopy of liquids in the Far InfraRed region

The experimental set-up allowed the measurements of absorption coefficient and
refractive index of liquids, in the range 8 + 142 cm™!, with the help of two different
experimental cells. The first cell was a transmission one, for the measurements of the
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light intensity transmitted by a variable thickness of liquids, while the second cell was
a reflection one and it had a Fabry-Perot interferometer configuration for both
refractive index and absorption coefficient measurements (cross check).
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