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INFNhas a long and
prestigioustradition
that started in 1951
with Enrico Fermi
andhisschool
I Ragazzi di 
ViaPanisperna



The 5 research lines 
and the National
Scientific Committees



INFN 
facilities



Two special treats for the participants at this 
conference
ÅVisits to two INFN facilities:
ÅLabec, in Sesto Fiorentino (close to Florence) on Thursday afternoon

ÅSPES accelerator at the Legnaro National Laoratory (close to Padova) on 
Friday
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An international 
DNA



¢ƘŜ LbCb ƛǎ Χ

a community of over 6,700 

people

~2100 Permanent Staff

~4600 from University and 

other Research Institutions 

associated to INFN

~ 25% of them have PhD grants, 

post-doc scholarships and research grants



Å555 Contracts
Å393 Partners
Å49   Licenses
Å347 Patents
Å46   Tech. Transf. Projects
Å5     Spin-off

Knowledge 
Transfer

2013 | 2025



Physics applied to Society
ÅTo perform excellent research, cutting edge technologies are absolutely necessary 

(and are in the INFN DNA!)
ÅParticle detectors
ÅElectronics
ÅQuantum devices
ÅAccelerators
ÅComputing
ÅΧ

ÅAnd these technologies produce very significant impacts on society in many 
different fields
ÅLife Science and Bio-Medical
ÅEnvironment
ÅCultural Heritage
ÅEnergy
ÅΧ
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INFN activities presented @12ICI

1. Isotopes Production and Devices

2. Isotope Applications

3. Isotopes in the Environment

4. Policy, Economics, and Global Impact of Isotope Production and Use

5. Energy & Decommissioning

6. Security, Safety and Quality Assurance

7. Education & Dissemination

I will try to highlight some activities that will not be presented in detail by other INFN colleagues
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Research activities in CSN3 and CSN5, INFN Acceleratori & 
INFN4LifeScience

Research activities in INFN-Energy

Research activities in CSN5

Research activities in CC3M



Physics applied to medicine ς 
External beam Radiotherapy- Proton Therapy Centers in Italy
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Centro 
Nazionale di 
Adroterapia 
Oncologica ς 
CNAO 
Pavia

Centro di AdroTerapia e 
Applicazioni Nucleari Avanzate ς 
CATANA - LNS ς Catania
The first Italian proton therapy 
center for the treatment of eye 
tumors

Protons accelerated up to 60 MeV

Proton Therapy 
Centre Trento



Physics applied to medicine ς 
Precision medicine and BIG DATA

Medicine today benefits from the solutions developed - also thanks to the fundamental 
impulse provided by particle physics - in the field of data processing, transfer and sharing, 
thanks to revolution introduced by the advent of Big Data.
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Ơradiomics ơ mathematical methods applied to 
diagnostic imaging: from the simplest X -rays, 

through CT scans to the latest generation 
magnetic resonance imaging

Ơgenomics ơ to identify hereditary and rare diseases 
and, recently, also to try to better understand and 

treat tumors.
From analyzing a limited number of genes, the 

investigation of the entire genome, made up of 3.4 
billion base pairs of nucleic acids, is made

Both require high-performance computational tools in terms of their storage and of their analysis: the 
information coming from diagnostic imaging, combined with genetic data and clinical parameters of patients, 
also processed thanks to artificial intelligence, lead to an approach that is called "precision medicineά.



Physics applied to medicine 
Flash therapy: from linac to laser acceleration 

Å[ŀǊƎŜ ŀŎǘƛǾƛǘȅ ƻƴ ΨIƛƎƘ ŜƴŜǊƎȅΩ [Lb!/ 
development for Flash Therapy

ÅLaser driven beams for many different 
applications
ÅProton radiography, PET, fast and brilliant 

neutron source for radiography, proton-boron 
fusion, etc.
ÅUltra Flash Radiobiology
ÅELIMAIA facility @ ELIMED in Czech Republic
ÅI-Luce facility in LNS (PNRR project)



BNCT: INFN project @ Caserta 

Boron-Neutron Capture Therapy

Anthem is the first BNCTresearch and 
clinical center entirely financed by public 
funds.

Neutrons are produced from proton beams 
hitting a target, followed by a moderator

MEBT

Target & BSA
Facility and area requalification

RFQ linear accelerator n beam shaping 
assemblyp source



I-LUCE: INFN Laser indUCEd radiation production 

A facility for new radiation sources at LNS

For: protons, ions, electrons, neutrons

I. Pomerantz, et al., Phys. Rev. Lett. 113, 184801 (2014)



Tracker

pyramid

geosito

Archaeological site

River embankment Mining site

Muography
Radiography and tomography with muons: 

Applications in many different fields



Diagnostics with fixed instrumentation 

       - ĦĦĲũĲƖċƣŸƖƚШӛШRadiocarbon Dating
   Diagnostics (Ion Beam Analisys) 

       - Neutron CT & RX
 
     - Neutron activation (bulk analisys) 

      - Muonic atoms Xray spectroscopy Ÿsetup  

      
- Isotopic ratios: studies of material provenance (e.g. Roman lead)

Cultural Heritage @ INFN 

¸ Diagnostics with portable instrumentation

                    X rays CT and RX            XRF systems

  

ISIS STFC 
Rutherford 
Appleton 
Laboratory 



Instrumentation development (example)

 - ĦĦĲũĲƖċƣŸƖƚШӛШċШŰĲƽШŊĲŰĲƖċƣŔŸŰШŸŉШĦŸůƓċĦƣШċĦĦĲũĲƖċƣŸƖƚШШ

 
 

Cultural Heritage @ INFN

Å Collaborations:

  

  

To better address the needs of the 
cultural heritage institutions, INFN 
opened to external partners:

INFN Units

Partners with complementary skills to 
those of the institution (restoration 
centers, archeology departments, ...)



Å Research in the Arctic, Antarctic and in remote sites                        Climate change
 PNRA Dome C (Antactica)
 Svalbard  Islands
 Transoceanic transport (Canarian, Capo Verde)
 PRIN GAIA

Å Pollution in urban and industrial areas
 European projects AIRUSE, MI-TRAP
 Projects with local authorities
 Terni, Taranto steelworks;
 WEEE recycling plants.

ÅDevelopment of ad hoc instrumentation for 
analysis using IBA techniques 

Å ACTRIS: pan-European research infrastructure for the study 
of short -lived atmospheric constituents (ERIC)
 LABEC is the the Elemental Mass Calibration Center (EMC2)  

INFN for the study of atmospheric aerosol
1-h resolution



The INFN committees specific for the applied 
physics for society
ÅINFN Accelerators

ÅFor the development of innovative technologies in the accelerator field
ÅTraditional techniques, Plasma acceleration

ÅINFN for Life Science - INFN4LS
ÅTo coordinate the many different activities in the Life Science field

ÅINFN Energy ς INFN-E
ÅTo contribute to advances in fission and fusion energy, through R&D of diagnostic systems for reactors, 

detectors for radiation monitoring, ion sources and accelerators for fusion plasma heating

ÅINFN Commission of Third Mission ς CC3M
ÅTo coordinate and promote Public Engagement activities, with a strong focus on developing projects and 

events dedicated to future generations, schools, and the general public. 

ÅThe aim is to foster knowledge dissemination, encourage participation, and strengthen the dialogue between 
research, society, and the local community
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Conclusions

ÅINFN Core Activity: Basic and fundamental research

ÅIƻǿŜǾŜǊΧΦ
ÅThe technologies developed for fundamental physics are not only expanding 

the frontiers of knowledge τ they are actively shaping the future of our 
society and become essential drivers of innovation and lasting benefits for the 
whole society

ÅAnd this will be even more true in the next years!

 Abraham Flexner: 

 ά¢ƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ǎŎƛŜƴŎŜ ŀǊŜ ǘƘƻǎŜ ǘƘŀǘ ǿŜǊŜ 
ƴƻǘ ŦƻǊŜǎŜŜƴέ
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Backups
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Financialresources

excludingfunds allocated

to specificprojects

292 mln di euro

Fundsallocated to

specific projects

121 mln di euro

579 mln di euro

PNRR

166 mln di euro

Budget 2022


