
RESEARCH IN NANOMATERIALS AND NANOTECHNOLOGY AT 
THE UNICAS – UNIVERSITY OF CASSINO AND SOUTHERN LAZIO

The research activities are structured around the followingmain themes:
- Multiphysics modelling of nanomaterials, nanodevices  and  quantum systems
- Electrical circuits, sensors and actuators with nanomaterials
- Advanced manufacturing, composite and nanocomposite materials, nanostructured metal-ceramic composites
- Multifunctional coatings with nanomaterials for EM shielding, sensing, and thermal management
- Environmental monitoring (pollutants in water, nanopowders in air) 
- Battery cells (novel electrodes) and packaging (novel packaging materials)
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Physical Properties Cu GNP
Max Current Density (A/cm2) 10 7 10 8
Mean Free Pat @ T=300 K (nm) 40 10 3

Melting Point (K) 1356 3800
Thermal Conductivity (kW/mK) 0.38 3.0-5.0

Thermal Time Constant (s) ~21 ~3

Electrothermal modelling and characterization of nanomaterials

Electrothermal characterization

Project PRIN 2022 (2023-2025) SENS-AI 

Electromagnetic applications: EM shielding with nanomaterial coating

Coating: Graphene 
Nanoplatelets powder

Integration: spray 
coating
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Electrothermal applications: graphene strips as heating
elements for de-icing

Project SH10 G-ICE (2020-2025)
EU- H2020, Call Core3/H2020-SGA-FET-GRAPHENE-2019, SGA 881603 

S. Sibilia 
et al., 
2023, 
Sensors

Advanced Manufacturing Technologies

Additive Manufacturing
Green Composite 

Materials
Structural Composit 

Materials

Onyx/Carbon

Ti6Al4V/CFRP

PP/Flax

Whispering Gallery Modes of a 
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ε୰ = 12 1 − j10ିହ , a = 50μm, τ = 0.04a, T = 300K,  
t୰ୣ୪ୟ୶ = 1ps, TE incidence, θ଴ = 90°, ϕ଴ = 0°
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Large ensembles of 
interacting subwavelength 

scatterers providing a 
platform for accurate control 

of electromagnetic fields

Electromagnetic tomography 
for the non-destructive 
evaluation of materials, 
enabling the imaging of 

internal defects

• Development of fast 
computational methods for 
meta-surface response 
evaluation

• Development of efficient 
design methodologies

• Development of real-time 
inversion methods for 
defect imaging of:

o linear materials (e.g., 
copper, aluminium)

o non-linear materials (e.g., 
superconductors, nonlinear 
composites)
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• design and prototyping a heating system for de-icing applications for airplane wings 
• the same GNP strips can be used for ice-detectors capacitive sensors for ice detection

Batteries design and assembly

• New cathode chemistries based on 
High Entropy Oxides

• Testing of established cathode 
chemistries

• All-solid-state LIBs based on LLZO 
electrolyte
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