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Nonequilibrium Theory and Simulations of Mariyody Quantum Systems
Group (from right): Enrico Perfetto, Gianluca Stefanucci, Alessandro Moreci (PhD)

Carlos Bentacur (PhD) , Zhenlin Zhang
(visiting Phd) , Kai Wu (PostDoc student)

Collaborations
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Nonequilibrium Theory and Simulations of Maryody Quantum Systems

Molecular Electronics Nonequilibrium phonons

Research on ultrafast
guantum particles and their
mutual interactions

Many-Body Theory Group

Contacts
Prof. Gianluca Stefanucci
Prof. Enrico Perfetto
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Nanomaterials for
Photonics lab

Profi . Matte@Salvata to
Profi.Raola:Castrucerci

FilippooPierucciPDhD Studentt
Riccardoo Ciciettiti MasteriDegree:e Studentt
ElettrazMeéinirBacheloriDegreeree Studentt
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Research Activity

Investigation of heterojunctions based on topological insulators for Vis and IR
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The Projects

- Regione Lazio, FOTONICS2021-2023) T INFN, QUANTER2021-2023) - PRIN2022 PNRR,SPIGA(2023-2025)
- University Project, ISTRICE(2022-2024), University Project TESLA(2022-2024)
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Anna Sgarlata  suscomer
Massimo Fanfoni
Beatrice Bonanni
Claudio Goletti
laria Tomel
Valeria Battistelll
Raj Samnani




UNIVERSITA DEGLI STUDI DI ROMA
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A2D materials: growth and morphological and
spectroscopic characterization with atomic
resolution of Graphene/ Ge, Borophene GeAs, ZrSe
(HYBORON project)
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Prof. Manuela Scarselli
Dipartimento di Fisica

Ultra high vacuum system equipped with
scanning tunneling microscope (STM)
atomic force microscope (AFM)

x-ray photoelectron spectroscopy

low energy electron diffraction (LEED)
triple e-beam evaporator

e-gun
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A system for the chemical vapor deposition
growth of carbon nanostructures: carbon
nanotubes (CNT) films or sponges, spheres

~

High vacuum system for thin film
deposition on substrates

A 4 evaporators

A gas-line

A sample heater
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Funded projects :

Multidimensional nANodevice archl tectures For IOw-perturbation
singLeion Detection (INFN-MANIFOLD )

Metal clusters decoration of Borophene nanostructures with enhanced Hydrogen adsorption ”’:?;i?-’f"." u;\g
and release properties (PRIN 2022 - HYBORON)

Collaborations

o

INTEL Synthesisand applications of Transition Metal Dichalcogenides(& prof. L. Camilli)

o Prof Arduini, Dip. Scienzee Tecnologie Chimiche Tor Vergata => CNT sponges for water purification from heavy
metals

o Prof Gunnella, Dip. Fisica, Universita di Camerino => Metal cluster for Borophene nanostructures for hydrogen
storage

o Prof Rosolen Uni. Sao Paulo, Brazil=> Development of electrochemical sensor with carbon nanomaterials
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Molecular beam epitaxy

and electron spectroscopy
lab

Proff. Rabinizioi Arciprete=te '
Dr SalbirinazCalvivi /

Dr.. Simonee Prilii ; “*w ' \
Dr. Adtiano DiazEditorinirini =(I-)
Dr.. Christian Péteuiccicci \
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Research activities

Main activities:
Phasechange materials and heterostructures for memory and
artificial intelligence applications:

Logical «1»

Z

crystallization

C Growth via molecular beam epitaxy(MBE)
A GeSb-Te based alloys
A 2D Materials with transition metals (Ti, Mo, W)

amorphization

o ¥ Logical «0» ¥
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C Morphological, sctructural and electronic characterization
A Atomic Force Microscopy (AFM)
A Photoemission spectroscopies (XPS and UPS)
A X-ray diffraction and Raman spectroscopy

66.3 nm

Funded projects: Collaborations:

A Horizon 2020 «BeforeHand» A CNRIMM ARTOV -
A PRIN2020 «<EMPHASIS» A 1BM
A ST Microelectronics

PRIN 2020 = A Sapienza Universita di Roma o
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Low - Temperature
Microscopy and
Spectroscopy lab

https://www.camillilab.com/

Praff.Liuca:zCamillilli
Praff.Luca:Persichéttitti

PhD candiddte:cAnitonioGagorale-ale

PhD candiddte:GabrigtesAnselmilmi
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Research activities

Coordination site

On-surface synthesis towards single metal atom platforms PRIN 2020 Atypical oveives v v

Precursor

DBAP-tpy
(Xiushang Xu, Akimitsu Narita, OIST)

Au(111) Au(111)
i il 3 _
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Chemical stability of 2D materials

Intensity (a.u.)

STMon gate-tunable samples

B.E. (eV)

Synthesis and characterization of topological insulators and 2D
materials beyond graphene PRIN 2022 PNRRSpiga & University
grant SSITI




Bachelor's Degree in Materials Science and Master's Degree in

TOR VERGATA Sci_ence_ and Technology of Materials

UNIVERSITA DEGLI STUDI DI ROMA UnIVGrSIty Of Rome Tor Vergata
"International Synergies in Photonics and Materials Science: Double
Degree Dialogue 2025», June 12th 2025

Department of Chemical Science and
Technologies
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Research Activity

The Department of Chemical Science and Technologies has been selected as one
of the 11 best Chemistry Departments in Italy.

The X-Chem project involves the strengthening of three main lines of research:
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Bachelor's Degree in Materials Science and Master's Degree in
TO R VERGATA Science and Technology of Materials
UNIVERSITA DEGLI STUDI DI ROMA University of Rome Tor Vergata
"International Synergies in Photonics and Materials Science: Double
Degree Dialogue 2025», June 12th 2025

Solid Oxides Research Group (SORG)

Profi .ElisabettatDiBartelameoneo
Dr.. Lleonardo @ Urantinti

o o o S




TOR VERGATA

UNIVERSITA DEGLI STUDI DI ROMA

Research Activity

Development of mixed oxides for electrochemical devices for energy conversion and
storage. The experimental activity concerns the chemical synthesis of powders, the
structural and microstructural characterization, the fabrication of electrochemical cells
operating at high temperature (SOFC/SOECHaNd the electrochemical tests.
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Research Topics

A Synthesisand characterization of oxides for oxygen electrocatalysis
A Development of oxides for high temperature electrolyzers/fuel cells

C D os
ocv
1. 02l @ ooV LSFPt cell X 12V 14V 16V
o 100 CO, 850°C | 068~ ——— _§
£ 9@ 12V E NN R
e @ 14V & 0.4 .-
N ? 16V 2 P Rom
’g 0.1+ < o o
= s @
! oy < 0.2 ™Y
Nitrate precursors NaH40H Water Combustion Calcination Grinding - \‘: \0\ R
+ CA in water pH 6.5 Evaporation process process Process 0.0 - . 0.0 v . r el
0.2 0.3 0.4 0.5 0.6 0.7 0.0 0.4 0.8 1.2 1.6
ReZ (Q-cm? Cell Voltage (V)
B
: ) 0.8
A P, . B LSFPt cell @ 850°C
@
i //“/‘NW Lo6 &
1 1 = S
i ] = =
; A i £ =
[ ] o &
a “‘F‘ / ‘,,N‘ 5 o
3 santAALC, LN L 2 recx Z ‘g
[ = 1 =
= Pt VAN A 21 red o Loo &
B / V\ A -y 5
-%c i // v\\ pr. X = st reor
Fe <
- 1 0.0 . : . . . 0.0
1 k g Z Z % ” Z 0.0 05 1.0 15 2.0 2.5
e { 20 3 40 50 6 70 8 90 . 3
t O WV\ ] 20 (degree) Current Density (A.cm™)
/,\/\/R/“f ]

0 10 20 30 40 50 60 70 80 90 100
distance (nm)




Bachelor's Degree in Materials Science and Master's Degree in
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UNIVERSITA DEGLI STUDI DI ROMA University of Rome Tor Vergata
"International Synergies in Photonics and Materials Science: Double
Degree Dialogue 2025», June 12th 2025

O2C Group 1T Organic and
Organomeltallic  Chemistry
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RESEARCH ACTIVITIES

Synthesisand characterization of organic dyesfor
photo(electro)chemical applications
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Computational study of molecular properties and
intermolecular interactions of organic compounds
i

R = NO,, iPr

R =H, (CH3),CH3, (CH3),CO2H

Tailoredfunctionalization of natural compounds
for biomedical applications
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Collaborations : Prof. A. ? k E G R(Wniverstt¥di RomaTorVergata) Prof. A. Sartorel (Universitadi Padova) Prof. A. Fontana (UniversitaG.? kU U &iU,
Chieti); Prof. S. Bettini (Universita del Salento); Prof. X. Sala (Universitat Autonoma de Barcelona); Dr. N. Romero (Université de Toulouse) Prof. V. N.
Nemykin (Universityof Tennessee)

Funded projects : NESTPNRRT NANOCARBHigh Surface AreaCarbon Nanostructures as Electronic Transducersfor Artificial Photosynthesis
PRIN2022 1 PROMETE®hotoelectrocatalytic modules for oxidative C-H activation
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Research Activity

The Department of Chemical Science and Technologies has been selected as one
of the 11 best Chemistry Departments in Italy.

The X-Chem project involves the strengthening of three main lines of research:
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Bachelor's Degree in Materials Science and Master's Degree in
TOR VERGATA Science and Technology of Materials
IIIIIIIIIIIIIIIIIIIIIIIII University of Rome Tor Vergata

"International Synergies in Photonics and Materials Science: Double

Degree Dialogue 2025», June 12th 2025

Biochemistry and
Biomaterials for Tissue
Regeneration

Sonia M&ilokE teamd s
Dr.ssa Silvia Buonvino
Dr. Gabriele Feltrin

ProfisseaSomiaMelmnono
B&B4T LAB 70
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RESEARCH ACTIVITIES

-Fabrication and Characterization of 3D cellular models for regenerativemedicine and cance
- New biomaterials synthesis from wastes for cellular scaffold production

Projects

2022-2025 Pl nel WP: Modelling of 3D approaches of multicellular
spheroids structures for estimating the risk of disease initiation and
progression. Progetto PNNR PE6 European Union Next Generation EU
via MUR-PNRR HEAL ITALIA "Health Extended Alliance for Innovative
Therapies, Advanced Lab-research, and Integrated Approaches of
Precision Medicine

2023 Principal Investigator (Pl) nel Progetto European Union Next
Generation EU via Ministry of Health - HUB LIFE SCIENCE i Advanced
Diagnostic- Italian network of excellence for advanced diagnosis
(INNOVA)

Collaborations

Prof. D. Seliktar Technion Haifa

Prof. llaria CacciottiUn i ver s i t Wiccold C uRsoameo af
" Cacciott I. etal 2018 1IMS Department of Industrial Engineering

Prof. Giovanni Chillemi University of Rome Tor Vergata

Silvia Buonvino UniCamillus

Prof. M T Cambria University of Catania
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Buonvino S. et al 2025 Biomaterials Research Buonvino S. et al 2024 Adv. Healthcare Mat.
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"International Synergies in Photonics and Materials Science: Double
Degree Dialogue 2025», June 12th 2025

Physical Chemistry of
Macromolecules

Gaio Paradosssi
Esten Chiessii
Fabio Domenicici




TOR VERGATA

UNIVERSITA DEGLI STUDI DI ROMA

RESEARCH ACTIVITIES

Design and development of multi-responsive macromolecular systems for
applications in biomedicine (imaging, drug delivery, tissue engineering),dosimetry,
and conservation of cultural heritage
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Multifunctional polymer-shelled microbubbles for selective targeting and elimination of brain tumors:

Europeanand Italian Projects: EU: - Microbubble driven multimodal imagingand theranostics
for gliomas; - Acoustic markers for enhanced remote sensing of radiation doses; - Glioma Targeting
by Drug Loaded Engineered Microbubbles; IT: - PRIN, Novel strategies for sensitized ultrasonic
neuromodulation;

- BRIC Study of cellular alterations induced by exposure to professional ultrasound; - INFN,
Droplets as Injectable Dosimeters ; - Umberto Veronesi Foundation: Engineered PVA
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RESEARCH ACTIVITIES

Collaborations : Department of Cardiovascular Sciences KU Leuven DIBRIS
University of Genova The National Center for Oncological Hadrontherapy (Pavia,
IT} Health Physics of Complex Structures of Radiation Oncology «Sant'Orsola»
(Bologna,IT) Harwell Science and Innovation Campus Oxfordshire, UK
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and Technology of Materials

TO R VERGATA University of Rome Tor  Vergata

UNIVERSITA DEGLI STUDI DI ROMA International  Synergies in Photonics and Materials Science: Double
Degree Dialogue 2025
June 12 th 2025

ProfissaaSilvia Oflafhducdcicci
ProfisssaEmanuelaldamburniirri
Profl.Massimo d omelliniini
DottissasValenaiGuglielmottiott
Dottt Massime bangog o




