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Groups from the Universities
of Rome, Padua, Turin, and
Milan founded the INFN on
8thAugust 1951 to uphold and
develop the scientific tradition |
established during the 1930s o

by Enrico Fermi and his Sl
school, with their theoretical ﬁ
and experimental research in STORIE DI FISICA E FISICI

nuclear physics.

Fabiola Gianotti, Direttore Generale del CERN
Universita di Padova

Antonio Zoccoli, Presidente INFN

, Conservatorio di Musica “Cesare Pollini”
¢ gia membro della Giunta Esecutiva INFN
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Pushing the frontiers of knowledge.
The National Institute for Nuclear Physics (INFN)

is the Italian research agency dedicated to the
study of the fundamental constituents of matter
and the laws that govern them, under the
supervision of the Ministry of Universities and
Research (MUR).

Developing
w.new frontier technologies

,

The mission

INFN promotes, coordinates and conducts
theoretical and experimental research in the
fields of subnuclear, nuclear and astroparticle

physics !
All of the INFN’s research activities are V\_Iorklng together
undertaken within a framework of Train § with young researchers and
international competition, in close the next generation with researchers coming from
collaboration with Italian universities on the of scientists and all over the world

basis of solid academic partnerships spanning engineers

decades
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INFN structure
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INFN

INFN
5 facilities

3 National Centres



I N FN EGO-VIRGO
EEE s B European Gravitational Observatory
facilities

1 International Consortium
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The b research lines
and the National

Scientific Committees

A unique scientific organization in the world:

* Each Scientific Committee is composed by
representatives of all the INFN facilities,
chosen by local elections.

* The representatives (coordinators) vote their
president.

« Scientific Committees approve new
experiments and evaluate and referee the
running ones based on peer review.



How an INFN Division is organized: the case of Padova

ORGANIGRAMMA DELLA SEZIONE INFN DI PADOVA
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CSN1: the Standard Model

The Standard Model describes with great
success the elementary particles and their
interactions.

It's last prediction, the Higgs boson, has
been discovered at CERN in 2012.

Is it enough?
NO. It doesn't:

* include gravitation

* explain Dark Energy, Dark Matter,
Matter-Antimatter asymmetry in the
Universe.

e explain the origin of neutrino masses.

* |t miserably fails (by about 62 orders of
magnitude) to compute the Vacuum
Energy Density.

For sale at the
CERN store

We don't know where the physics beyond the standard model is

Experimentally: assess with precision all the properties of the
Standard Model and look for failures
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... as well as smaller
experiments specialized in
looking for failures of the
Standard Model:

* Gminus2 @ Fermilab

« MEG @PSI (Zurich)

- PADME @ LNF

* Pmu2e @ Fermilab

Belle I I N F N



CSN21: Neutrino Oscillations at Accelerators

 |Informations about the values of neutrino masses ¢ Sterile neutrinos

* [nformations about the matter-antimatter « Stability of the matter (proton decay)
asimmetry in the Universe * Indirect searches for Dark Matter
* Neutrinos from the atmosphere, the sun, the cosmo

Target SBND MicroBooNE ICARUS I C A R I IS
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e ~2027 onwards
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- 19831996 m» ,}
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J-PARC (/

Sanford Underground
accelerator,

Research Facility NEUTRINO

Fermilab

miles ——" .- ' N
13 &‘)%ometers\ ‘ :
- = NEUTRINO ! : :
= PRODUCTION e Mupn 'V Far detect
‘ S - \ Decay volume monitor, (asr v e(i(())r
—————————— e oA uper-
DETECTOR
L gggﬁgﬁsgg:gﬂ-on | Neutrino beamline | :
c Om 118m 295km I F N

« -



CSN2: "Un altro modo di guardare il cielo"

Visible light extends like an octave in a piano keyboard ==) difficult to recognize and appreciate a symphony if you
can only listen to that octave ==m) Dbetter if you can extend the keyboard and add other instruments ...

Gamma rays: Magic and later CTA Gamma rays from satellite: FERMI-LAT

Charged cosmic rays: AUGER

Neutrinos: KM3NeT

Gravitational Waves: VIRGO, waiting for the
Einstein Telescope TP i
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DARK MATTER CANDIDATES:
MV weV eV keV MeV Gev TeV Jo*’@, g Mg Mg 9 Kg TN I0%s ao“lg, 10"@ 10%s  10%%;
' | | P P T P " | I . | P T P | 1 1 1 1 1 1 |
—BLACK HOLES, RULED OUT BY.. —1
|
@ aaus POLLEN T ; nuc&o %MK'“‘
F\UM(E ouS NG LENSING | ASTRONOMERS
ELECTRONS PAINTED NO-SEE-UMS OBEUSKS NEUTRON  SOLAR SYSTEM
MAYBE THOSE. ORBIT LINES IN SPACE
DIRGRAMS ARE REAL AND VERY HEAVY

CSN2: Dark matter and dark
energy, where is the Universe?

Free Hydrogen

Heavy
Elements

23%

and Helium
Dark Matter J ‘

Several WIMP (Weakly Interactive Massive Particles) Dark Matter

searches at Laboratori Nazionali del Gran Sasso Dar';:;f 42 U5y /

* Cosinus i

e Cresst

e Dama

* DarkSide Study the Dark Universe: EUCLID (where INFN
: )I\(fr\]’(\;idm joins another community for the first time )

Dark Matter in the form
of Axions: QUAX@Legnaro




CSN2: properties of the neutrinos

Direct neutrino mass measurement:
Neutrinoless Double Beta Decay experiments: is Katrin @ Karlsruhe

the neutrino its own antiparticle?

Gerda -> Legend
at LNGS

Neutrino oscillation parameters and neutrino
astrophysics: JUNO with neutrino reactors, China

OOV )

| Cuore -> Cupid
\ at LNGS

INFN



CSN3: structure and dynamics

of nuclear matter

High Energy: Quark-Gluon Plasma

»

Big Bang

Quark-Gluon
Plasma
1013K, 10-6s

Protons&
Neutrons
1012K, 10-4s

Low-mass
Nuclei
109K, 3 min

“10-15m

=

Quarks and Hadron Dynamics
Phase Transition in Hadronic Matter
Nuclear Structure and Reaction
Mechanism

4. Nuclear Astrophysics

5. Fundamental Interactions

6. Applications and Societal Benefits

PN

e The Advanced GAmma Tracking
Array (AGATA) is a gamma-ray
spectrometer used for nuclear
structure studies, at present at
Laboratori Nazionali Legnaro

Nuclear Astrophysics:
LUNA @ Laboratori Nazionali
Gran Sasso



CSN4: theory

>1000 physicists in INFN
141 in Padova

Line 1 - FIELD AND STRING THEORY

Line 2 - PHENOMENOLOGY OF ELEMENTARY PARTICLES
Line 3 - NUCLEAR AND HADRONIC PHYSICS

Line 4 — MATHEMATICAL METHODS

Line 5 — ASTROPARTICLE PHYSICS

Line 6 — STATISTICAL AND APPLIED FIELD THEORY



CSNb: Technological, inter- disciplinary and accelerators research

83 initiatives
CSNb5 coordinates technological research and promotion of the use of fundamental physics instruments,
methods and technologies in other sectors. Development of next-generation prototypes and the production of

today’s particle accelerators. These are used not only in fundamental physics research projects, but also in
other areas of research and economic and social life.
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o . /s ) NUCLEAR FUSION

L] Nz .
Pa ic I e d e t ec t ors S %i}i* MONITORING RADIOACTIVE WASTE EPICINg
I t y VERY LOW RADIOACTIVITY MEASUREMENTS
ANALYSIS OF PROTEINS q
MATERIAL ANALYSIS compyy, HADRON THERAPY AND BNCT TO TREAT CANCER %
1

:
47
Pa rtl C I e a Cce I e rato rS gmﬁﬂﬁ BIOCHEMICAL MODELS N PET & NMR DITONOSTICY @
ULTRA TRACE ELEMENTAL ANALYSIS DEVELOPMENT OF NEW RADIOPHARMACEUTICALS 'é
. RADIOBIOLOGY DOSIMETRY FOR DIAGNOSTICS AND THERAPY
Electronics and software development
WORLD WIDE WEB
SUPERCOMPUTING o CULTURA, e
] ] ] ] ] " . COMPUTER ARCHITECTURES 5’\ ’A%
Interdisciplinary applications of INFN cutting-edge techniques ¢
Q-
39 - ,/2 b ‘:‘\“oumsur ‘
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® E nV I rO n m e nt ISOTOPIC LABELING SOIL RADIOACTIVITY MAPPING
SPACE COMPONENTS ANALYSIS CLIMATE ANALYSIS

SPACE SENSORS AND DEVICES

*  Cultural heritage
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i L &) acommunity of over
CRER AN " 6,000 people

~ 25% of them have PhD grants,
post-doc scholarships and research grants

CINF



< People
... In tralning
INFN associates
Research grant 334 332
Post-doc scholarships 79 27

PhD students 1315

Up to 31/12/2023



Budget 2023
652 min di euro

Financial resources
excluding funds allocated
to specific projects

298

min di euro

Funds allocated to specific
projects (including PNRR)

150+204

min di euro

40,6«

research

Financial report 2024

Profile of expenditure for
research, personnel,
operations and equipment

operations and
equipment

47,5

personell
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