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INFN is ... L \L

a community of over
6,700 people

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

Staff Researchers 699

Staff Technologists 447
Technicians, Administration 960
Associates 4503
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INFN Reasearch lines
(“the five Scientific Committees”)

CSN| N3 GSR CSN5

Particle Astroparticle  Nuclear Theoretical Technological
physics physics physics physics research

research lines




Future High Energy Physics projects at accelerators with

INFN involvement

* High Luminosity LHC
e ATLAS, CMS phase 2 upgrades (CSN1)
* LHCb phase 2 upgrade (CSN1)
e ALICE phase 2 upgrade (CSN3)

 The Future Circular Collider (FCC)
* FCC-ee (CSN1)
* FCC-hh (CSN1)

* Electron lon Collider (CSN3)

* Neutrinos at FNAL (CSN1)

e Short Baseline neutrino (SBN)
* Long Baseline neutrino (LBN)

* Hyper Kamiokande (HK) (CSN2)
* Muon Collider studies (CSN1)

Smaller scale projects: AMBER, BELLE 2 upgrade, HIKE, MEG2, MU2E, etc.

(purple=already approved projects)




Number of FTEs, CSN1 (particle physics) | research lines CSN1 2024
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Physics at hadron colliders (LHC)

Neutrino Physics

Flavour Physics (with LHCb)

Proton Structure

R&D for Future Accelerators

FTE (%)

50,71
9,10
27,11
5,73
2,61
3,76
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Budget (%)

50,19
12,6
22,45
8,95
2,46
3,01

0,34

Specific INFN
funds for
future
accelerators
are also
available, in
addition to
CSN1 budget




p g : Specific INFN funds
for futur
CSN1: RD FCC orfuture
First accelerators started
170 scientists/25 FTE FCC-ltaly in 2023: 2 million
~ 6-700 k€/yr (CSN1 & EU grants) Workshop euros over 3 years
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WHY FCC ? a particle physicist point of view
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Precision Measurements €= Discoveries: a research programme adressing the

next decades should must be wide-ranging, have a high-profile programme of
measurements and considerably extend the search for new phenomena

- Explore the landscape, do not leave stones unturned




Where nature decided to put stuft
(the electroweak playground)
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'mz, [z, N, « o s(mz) with per-mil accuracy
*Ri, Ars *Quark and gluon fragmentation

‘mw, M'w *Clean non-perturbative QCD studies
MHiggs, [ Higgs
EW & QCD Higgs couplings
self-coupling

detector hermeticity particle flow
tracking, calorimetry energy resol.
particle ID

direct searches ‘
of light new physics
eAxion-like particles, dark photons,

4
Heavy Neutral Leptons ‘ Rare/forbidden decays
¢ long lifetimes - LLPs

flavour factory
(1012bbl/ce; 1.7x10" o7)

7 physics B physics _
op, | top
*Flavour EWPOs (Rp, AFgP-°) W top coupling
e7-based EWPOs ¢CKM matrix,
elept. univ. violation tests *CP violation in neutral B mesons

vertexing, tagging
energy resolution
hadron identification

momentum resol.

tracker eFlavour anomalies in, e.g., b — stz

detector req.

Slide from C. Grojean @ FCC Week'22



Some key points about FCC

FCC-ee is not just about brute-force luminosity
* Continuous calibration of centre-of-mass energy (e.g. 100 keV at
the Z) with resonant depolarization

* Direct measurement of parameters, which were computed until
now (e.g. direct measurement of aqep running)

There is a well-defined theory effort, to successfully use
data in a meaningful way (e.g. 3-loop calculations)

It has been shown in various ways (e.g. EFT analyses) that
a jump in precision in Z, W, H, top measurements is
required for a comprehensive interpretation of the
electroweak sector

* A deviation of a single coupling or operator will not provide the
full picture

FCC-hh is eventually required to precisely investigate the
Higgs self-coupling, to close important chapters (e.g.
WIMP interpretation of Dark Matter) and to significantly
extend direct searches

wl

Fast sweeping
horizontal B field

Standard Model Theory for the FCC-ee: The Tera-Z

i 'orkshop: Precision EW and QCD calculations for the
s and tools, 12-13 January 2018, CERN, Geneva

cern.ch/event/669224/

L Kalis rosini’,

D1830v2 [hep-ph] 22 Sep 2018

# Higas pairs to bbyy

LHC: 14TeV 300fb" 3
HL-LHC: 14TeV 3ab* 360
percent

FCC: 100TeV 20ab ®Rx10° 4— precision
physics




Beyond Standard Model, Precision Measurements, Discoveries: a robust medium-
to long-term research programme must address most aspects of of precision
measurements (and their correlations) in addition to direct searches.

Example: Higgs couplings uncertainties without and with new measurements at Z
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Summary

INFN is paying a special attention to the preparation for the future of our field
— Focusing on the feasibility of FCC (FCC-ee followed by FCC-hh):

— «A first class infrastructure to maintain the leadership of European research
in particle physics over the 215t century»

We wish you a fruitful workshop !!
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