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Nuova proposta 2026

3 INFN Units: PISA, ROMA2, PAVIA

SWIR=Small Wave InfraRed (=1-3 m)

MWIR=Medium Wave InfraRed (=3-8 m)



NANO-SWIR new proposal

2

Use of  van der Waals materials absorbing in different selected wavelength ranges 

between 1 m and 8 m with the goal to realize a multipixel detector working as 

spectrometer.

The selected materials will be grown in form of  single crystal nanobelts, 

nanowires or nanoplatelets  with high charge carrier mobility. 



Infrared Astronomy

Biomedic flexible sensors

LiDAR (Light Detector And Ranging)
Precision Farming

DETECTOR APPLICATIONS

Detectors for optical fibre 

transmitted signals

SWIR-MWIR: Small (=1-3 m) Wave Infrared -Medium (=3-8 m) Wave Infrared



Most used materials:

- Ge G =1550 nm

- In0.53Ga0.47As G =1.7 m

- InSb G =6-7 m

- HgxCd1-xTe G =6-8 m

- High cost

- Low compatibility with CMOS technology

- Low temperature operation

- Harmful enviromental compatibility



Van der Waals materials for high responsivity IR photodetectors

• Very recent

• CMOS compatible and Si 

integration 

• Operating in the range IR-UV

• High Responsivity



Some 2D materials are grown at ROMA2 INFN Unit 

in form of  thin films by vapor solid deposition…
Bi2Se3/Si junction @ ROMA2 showing 

Responsivity up to 40 A/W

…And electro-optically characterized by 

absorbance and current-voltage measurements

Single zone furnace Three zone furnace

Spectrometer VIS-IR



Bi2Se3 nanostructures grown @ROMA2 by VSD

Thin films are 

granular with low 

charge mobility=

=LIMITED 

RESPONSIVITY

Nanobelts present single crystal lattice 

structure which favours the high charge 

mobility=HIGH RESPONSIVITY

Nanobelt

Thin film



waveguide

4 2DM/Si pixels

2DM nanostructures

absorbing in different 

wavelength range

64 2DM/Si pixels

1-2 m

2-4 m

4-6 m

6-8 m



Roma 2 

Research Unit

2026 2027 2028

Matteo Salvato 0.5 0.6 0.3

Fabio De Matteis 0.2 0.6 0.5

Paola Castrucci 0.4 0.4 0.2

Luca Camilli 0.2 0.2 0.2

Filippo Pierucci 0.3 0.2 0.2

Totale 1.6 2.0 1.4

INFN PISA  Principal Investigator: Franco Spinella

Multipixel production and electro-optical measurements

INFN ROMA2 Local Coordinator:  Matteo Salvato

Growth of  nanostructures and electro-optical measurements

INFN PAVIA Local Coordinator:  Vittorio Bellani

Nanomanipulation of  the nanostructures on multipixel 



Costs in k€ 2026 2027 2028 Total

Travels 2 2 2 6

Consumables 25 13 8 46

Equipements 0 8 0 8

Total 27 23 10 60

Mainly costs are for consumables:

 

- Tubes for material evaporation

- Evaporation materials

- Substrates

- Gases 

- Water purification 

- Source meter

- Optical accessories

Total costs of  the Project in 3 years for 3 Units: 180 k€

Project costs @ INFN ROMA2 during the three years of  the Project

Most of  the equipment is available @Roma2 partially 

financed by other INFN projects as QUANTEP

Project costs @ INFN ROMA2





Cosa si propone il progetto ? 
Fase 1: caratterizzazione dei materiali

• Caratterizzare la risposta spettrale di diversi materiali

• Sceglierne 4 che coprono la banda 1-8 um con la massima 
responsivita’ e separazione spettrale
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