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INFNhas a long and
prestigioustradition
that started in 1951
with Enrico Fermi
and his school

| Ragazzi di
ViaPanisperna

e



Theb research lines

and the National
Scientific Committees




INEN
facilities




Two spemal treats fo the participants at this
conference

AVisits to two INFN facilities:

ALabec in Sesto Fiorentino (close to Florence) on Thursday afternoon

ASPES accelerator at thegnard\ationalLaoratory(close to Padova) on
Friday
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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 C
INFN




Knowledge
Transfer

ANALISI DELLE PROTEINE

ANALISI DEI MATERIALI

NUOVI MATERIALI

MODELLI BIOCHIMICI COMPUTAZIONALI
ANALISI DI ELEMENTI IN ULTRA-TRACCE
RADIOBIOLOGIA

ELETTRONICA PIU VELOCE

STAMPA 3D DI ALTA PRECISIONE
MARCATURA ISOTOPICA

ANALISI COMPONENTI PER LO SPAZIO
SENSORI E DISPOSITIVI PER LO SPAZIO

FUSIONE NUCLEARE
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ADROTERAPIA E BNCT PER LA CURA DEL CANCRO %I‘)
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DOSIMETRIA PER DIAGNOSTICA ETERAPIA |
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CONTROLLO EMISSIONE DI GAS
CONTROLLO POLVERI NELL'ARIA

MAPPATURA RADIOATTIVITA DEL SUOLO
ANALISI CLIMATOLOGICHE

RICERCA
DI BASE

ANALISI NON DISTRUTTIVE
DATAZIONE REPERTI STORICI/ARCHEOLOGICI
ANALISI DI AUTENTICITA

2013 | 2025

A 555 Contracts

A 393 Partners

A 49 Licenses

A 347 Patents

A 46 Tech. Transf. Projects
A5  Spin-off

INFN



ATo perform excellent research, cutting edge technologies are absolutely necessary
(and are in the INFN DNA!)

A Particle detectors
A Electronics

A Quantum devices
A Accelerators

A Computing
A X

AAnd these technologies produce very significant impacts on society in many
different fields
A Life Science and BMedical
A Environment
A Cultural Heritage

A Energy
A X
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CONFERENCE on ISOTOPES

INFN activities presented @12ICI

L. Isotopes Production and Devices Research activities in CSN3 and CSN5, AdE&leratori&
2. Isotope Applications — INEN4LifeScience

3. Isotopes in the Environment

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

5. Energy & Decommissioning — Research activities in INFBhergy

6. Security, Safety and Quality Assuranee— Research activities in CSN5

7. Education & Dissemination — Research activities in CC3M

| will try to highlight some activities that will not be presented in detail by other INFN colleagues

Oscar Adriani adriani@fi.infn.it
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Protoni : 60 — 250 MeV
loni carbonio : 120 — 400 MeV/u

Sistema ATTIVO
di distribuzione di dose

Dimensioni fascio :
4-10 mm (FWHM)

Dimensioni CAMPO :
20 x 20 cm?2

3 sale di trattamento :
3 linee orizzontali
1 linea verticale

Centro
Nazionaledi
Adroterapia
Oncologicaq
CNAO ‘
Pavia

Proton Therapy
Centre Trento

Centro diAdroTerapiae
ApplicazioniNucleariAvanzateg
CATANA LN&; Catania
The first Italian proton therapy ! 7 7
center for the treatment of eye ‘ B
tumors

Oscar Adriani adriani@fi.infn.it
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Physu:s applled to medicimge
Precision medicine and BIG DATA

Medicine today benefits from the solutionsdeveloped- also thanksto the fundamental
Impulseprovidedby particle physics- in the field of data processingtransferand sharing,
thanksto revolutionintroducedby the adventof BigData.

@enomicso t o i dentify heredi
Qadiomics o mat hemati c al me t and, recently, also to try to better understand and
diagnostic imaging: from the simplest X -rays, treat tumors.

through CT scans to the latest generation From analyzing a limited number of genes, the
magnetic resonance imaging 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 comingfrom diagnosticimaging,combinedwith geneticdata and clinicalparametersof patients,
alsoprocessedhanksto artificial intelligence leadto anapproachthat iscalled"precisionmedicined

Oscar Adriani adriani@fi.infn.it 12
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PhySICS applled to medicine
Flash therapy: from linac to laser acceleration

Al F NES T OUAQGAGE 2y WY |
development for Flash Therapy

ALaser driven beams for many different
applications

A Proton radiography, PETast and brilliant
neutron source for radiography, protemoron
fusion, etc.

AUltra Flash Radiobiology
AELIMAIA facility @ ELIMED in Czech Republ =& _ =il
Al-Luce facility in LNS (PNRR project) B e ey s ot

ary Applications of laser-lon Acceleration

ELI Multidisciplin
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Boron-Neutron Capture Therapy

Advabced Technologies for Human-centEred Medicine

Anthem is the firstBNCTresearch and
1g:llnélcal center entirely financed by public
unds

Neutrons are produced from proton beams Facl r — 9
hitting a target, followed by a moderator Lad 'ty anw area requa' 'Cat'oh : couIce

Istituto Nazionale di Fisica Nucleare

Target & BSA

Thin Be target, 3 layers (Be-Va-Cu)

RFQS MeV, 30 mA CW

Proton Accelerator

n beam shaping
assembly
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Offices I

= Exp beamlines

A facility for new radiation sources at LNS
For: protons, ions, electrons, neutrons

Utility room Laser system

/ Interaction chamber II:

TCVeiatron

Off-axis

parabolic Plastic Target
mirror
Cu plates

‘ Neutrons

Optical
compressor |

Interaction chamber I:
protons, ions, electrons,

neutrons production X, T Conventional ions:
In-air irradiation _ |. Pomerantz, et al., Phys. Rev. Lett. 113, 184801 (2014)

station
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Cultural Heritage @ INFN

Diagnostics with fixed instrumentation

- HAWDG I ¢ q Y Radibtartibn Dating
Diagnostics (lon BeamAnalisys)

- Neutron CT & RX

u
i
B - Neutron activation (bulkanalisys) ISIS STEC
AEH E
H | 3 Rutherford
" -Muonic atoms Xray s il p Aprletng e t
> A Laboratory

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

Diagnostics with portable instrumentation

X rays CT and RX
N\

XRF systems




Cultural Heritage @ INFN

Instrumentation development (example)
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A 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, ...)
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LNS

®8A

Art Collection
Office of Greek
Parliament (Athens)

.\
Cornell University
Ithaca NY (USA)

Universidad Nacional
de San Martin

UNSAM (Argentina) ®

Synchrotron-light for
Experimental Science and
Applications in the Middle East
SESAME (Jordan)

®
[ Y X\
L ) IHEP Institute for high
energy physics (Beijing)

New York University
ABU DHABI
(United Arab Emirates)




INFN for the study of atmospherlc aerosol

1 h resolution

A Development of ad hoc instrumentation for
analysis using IBA techniques

PNRA Dome CAntactica)
Svalbard Islands

Transoceanic transport (Canarian, Capo Verde)
PRIN GAIA

A Pollution in urban and industrial areas
European projects AIRUSE, MIRAP 2 | G
Projects with local authorities

Terni, Taranto steelworks;
WEEE recycling plants.

A ACTRIS:pan-European research infrastructure for the study
of short-lived atmospheric constituents (ERIC)

LABEC ighe the Elemental Mass Calibration Center (EMC2)
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physics for society

A INFN Accelerators
A For the development of innovative technologies in the accelerator field

A Traditional techniques, Plasma acceleration

A INFN for Life ScienedNFN4LS
A To coordinate the many different activities in the Life Science field

A INFN Energyg INFNE

A To 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 héating

A INFN Commission of Third Missip@C3M

A To coordinate and promote Public Engagementctivities, with a strong focus on developingprojects and
eventsdedicatedto future generationsschoolsandthe generalpublic

A Theaimis to foster knowledgedissemination gncourageparticipation,and strengthenthe dialoguebetween
researchsociety,andthe localcommunity

Oscar Adriani adriani@fi.infn.it 20
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Conclusions

AINFN Core Activity: Basic and fundamental research
Al 26 SOSNXO®
AThe technologies developed for fundamental physics are not only expanding

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

whole society

AANd this will be even more true in the next years!
Abraham Flexner:
GC¢CKS Y240 AYLERZNIFYOG F LILX AOF GA
VZ2u FT2NbBaSSye
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Backups
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Budget 2022
579 min di euro

Financialresources
excludingfunds allocated
to specific projects

2 9 2m|n di euro

Fundsallocated to
specific projects

12100 s

PNRR

1 6 6m|n di euro



