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“a look at the future”



Where we are in Europe  

Where we are in Italy Where we are today (LNF)  

EuPRAXIA Yearly Meeting 2018 and 
4th Collaboration Week
19th – 23rd November 2018, INFN-LNF, Frascati (RM), Italy

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 653782.

Wednesday 21st November

9:00 – 9:30 SAC open Q&A
Auditorium

9:30 – 11:00  SAC Meeting
A1

9:30 – 12:30 Plenary 
Auditorium

12:30 – 14:30 Steering Committee Meeting
Direzione

14:30 – 15:00 Plenary 
Auditorium

15:00 – 18:00 Working Group Meetings 
Auditorium, Seminari, A1, B1, Salvini, DA

Monday 19th November

11:30 – 13:15  Registration 
Building 36

14:30 – 18:00 Plenary 
Auditorium

19:30 – 21:00 Steering Committee Dinner – self paid
Hotel Villa Mercede

Tuesday 20th November

9:00 – 11:00 Plenary talks
Auditorium

11:30 – 13:15 SAC Discussion with WP Leaders
A1 + Auditorium

14:30 – 16:00 Collaboration Board Meeting
Direzione

14:30 – 18:00 SAC Meeting
A1

16:30 – 18:00 Plenary 
Auditorium

19:00 – 22:00 Collaboration Dinner
Cacciani Restaurant, Frascati

Italian Population: 58.94 million (2022) World Bank
Geographical size: 302073 km2
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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). 
 

A community of ~7000 people

http://datatopics.worldbank.org/world-development-indicators


an international DNA

INFN is involved in all the main international scientific projects 
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The 5 research lines 
and the National 

Scientific Committee

HEP-ECFA APPEC 

NuPPEC
HEP-ECFA

The INFN Scientific Committes 
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HEP is mainly CSN1
plus ALICE in CSN3 



This budget does not include
the external fund complementing 

HL-LHC and DUNE detector 
construction, Tier2 computing 
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CSN1: topics and a bit of statistics 

Female fraction ~20-25%

Research Lines CSN1 2024 FTE(%) Budget(%)

Physics at hadron colliders (LHC) 50,71 50,19

Neutrino Physics @accelerators * 9,10 12,6

Flavour Physics ( LHCb & Belle2) 27,11 22,45

Charged Lepton Physics 5,73 8,95

Proton Structure 2,61 2,46

R&D for Future Accelerators 3,76 3,01

Dark Sector 0,99 0,34

Budget

1 2 3 4 5 6 7

Research lines CSN1 2024 FTE (%) Budget (%)

Physics at hadron colliders (LHC) 50,71 50,19

Neutrino Physics 9,10 12,6

Flavour Physics (with  LHCb) 27,11 22,45

Charged Lepton Physics 5,73 8,95

Proton Structure 2,61 2,46

R&D for Future Accelerators 3,76 3,01

Dark Sector 0,99 0,34

(*) 2024 CSN1 Budget 25 M€, does not include the external 
fund complementing HL-LHC and DUNE detector 
construction, Tier2 computing
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Non ancora disponibile, l’analisi del GLV, il plot sotto e’ dal 
database assegnazioni, coutesy referee dotazioni CSN2 

FTE afferenza CSN1:   ~70%    costante negli anni
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Physics at hadron colliders

Latest News
 

ECFA Newsletter #12 (Winter 2023)
(/sites/default/files/ECFA_Newsletter_12_Winter2023.pdf)
The ECFA Winter Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on 16 and 17 November 2023, has been released.

December 2023.

ECFA Newsletter #11 (Summer 2023) (/sites/default/files/2023-0652-

11th%20ECFA%20Newsletter_FINAL.pdf)

The ECFA Summer Newsletter, reporting on the joint ECFA-EPS session organised at the occasion of the

EPS-HEP conference, held in Hamburg on the 24 of August, has been released. It contains also reports from

the Plenary ECFA meeting, held via zoom on the 12 of July 2023.

ECFA Newsletter #10 (Winter 2022)  (/sites/default/files/10th%20ECFA%20Newsletter_v6.pdf)

The ECFA Winter Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on 17 and 18 November 2022, has been released.

December 2022.

ECFA Newsletter #9 (Summer 2022)  (/sites/default/files/ECFA%20Newsletter/2022-

09_Newsletter_Summer_Final.pdf)

The ECFA Summer Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on the 21 and 22 of July 2022, has been released.

CERN Accelerating science (//home.cern)

Directory (//cern.ch/directory)Sign in (https://ecfa.web.cern.ch/user/login?destination=)

(/)

ECFA

(/)

ECFA

6/30/24, 12:03 PM Latest News | ECFA

https://ecfa.web.cern.ch 1/3



Main INFN INVOLVEMENTS:
• Tracker (ITK)
• Liquid Argon Calorimeter
• Tile Calorimeter
• MUON
• TDAQ

MAIN INFN INVOLVEMENTS:
• Tracker (inner and outer)
• MTD timing layer
• ECAL
• MUON
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ATLAS and CMS upgraded detectors (Phase 2)
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ATLAS Phase 2 at INFN
Electronics LAr, 
prototype

Tile Calorimeter: Integrating 
sphere + DC LED matrix in 
Pisa 

RPC electronics
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prototype

Tile Calorimeter: Integrating 
sphere + DC LED matrix in 
Pisa 

RPC electronics

ATLAS Phase 2 @INFN 
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CMS Phase 2 at INFN
MUON GEMTracker support tube Timing layer BTL trayCROC Chip  Readout 

Chip / Pixel Inner Tracker

Beam test tracker final modules ECAL new “enforneur” MUON GEM module test
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CMS Phase 2 at INFN
MUON GEMTracker support tube Timing layer BTL trayCROC Chip  Readout 

Chip / Pixel Inner Tracker

Beam test tracker final modules ECAL new “enforneur” MUON GEM module test

CMS  Phase 2 @INFN 
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Concerns for the schedule, reduced contingency 

Concerns for the schedule, reduced contingency
ATLAS Time Contingency, 
typically less than 1 year 

CMS Construction schedule

Concerns for the schedule, reduced contingency
ATLAS Time Contingency, 
typically less than 1 year 

CMS Construction scheduleCMS construction schedule ATLAS Time Contingency, 
typically less than 1 year
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LHC Phase 2 CORE construction time profile 
(extra-costs non included, yet, ≈ 20% total additional cost)
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Extra costs not (yet) included: ~20% total additional costs  

LHC Phase 2 CORE construction time profile 
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0

1000

2000

3000

4000

5000

6000

7000

8000

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

CORE - Profilo Temporale

TDAQ ITlk Pixel LAr Tile Muons

0

2000

4000

6000

8000

2018 2019 2020 2021 2022 2023 2024 2025 2026

MTD
ECAL
MUON
TRACKER

ATLAS CMS

INFN has spent approximately 70 % of the allocated budget 



Flavour Physics
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Latest News
 

ECFA Newsletter #12 (Winter 2023)
(/sites/default/files/ECFA_Newsletter_12_Winter2023.pdf)
The ECFA Winter Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on 16 and 17 November 2023, has been released.

December 2023.

ECFA Newsletter #11 (Summer 2023) (/sites/default/files/2023-0652-

11th%20ECFA%20Newsletter_FINAL.pdf)

The ECFA Summer Newsletter, reporting on the joint ECFA-EPS session organised at the occasion of the

EPS-HEP conference, held in Hamburg on the 24 of August, has been released. It contains also reports from

the Plenary ECFA meeting, held via zoom on the 12 of July 2023.

ECFA Newsletter #10 (Winter 2022)  (/sites/default/files/10th%20ECFA%20Newsletter_v6.pdf)

The ECFA Winter Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on 17 and 18 November 2022, has been released.

December 2022.

ECFA Newsletter #9 (Summer 2022)  (/sites/default/files/ECFA%20Newsletter/2022-

09_Newsletter_Summer_Final.pdf)

The ECFA Summer Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on the 21 and 22 of July 2022, has been released.

CERN Accelerating science (//home.cern)

Directory (//cern.ch/directory)Sign in (https://ecfa.web.cern.ch/user/login?destination=)

(/)

ECFA

(/)

ECFA

6/30/24, 12:03 PM Latest News | ECFA

https://ecfa.web.cern.ch 1/3



q LHCb  has recovered  from a difficult 2023 year 

q VELO open , UT not integrated,  Limited luminosity (fraction of fb-1) collected

q Goal for 2024 

q Integrate a high-quality sample 

      corresponding to 7/fb of pp collisions
  

V. Vagnoni Spokesperson
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● Raggiunta luminosita' di design di RUN-3
● LHCb in stable running, rapida crescita di 

luminosita' integrata
● 2 mesi di 2024 come tutto l'anno 2017

● UT inizia a essere incluso in presa dati

2024

● Efficienze x2 su molti segnali di fisica grazie a 
triggerless readout

● Guadagni anche maggiori quando si riesce a 
anticipare selezioni ai primi stadi del trigger 
● Esempio D0->KsKs: efficienza x4 con stesso

S:B di Run2
● Dimostrazione concreta del potenziale di LHCb

anche per il futuro

Apparato essenzialmente nuovo per RUN 3

LHCb – now and future 



Scoping document in preparation à

14

LHCb Upgrade Phase 2

q Internal INFN review of the LHCb U2 project to define the participation of the Italian community   
q In the meanwhile CSN1 is supporting some dedicated R&Ds  (RD_Flavour) 
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Detector enhancement at LS3 

INFN review within CSN1 
underway  ( ~ 2 M€ proposal)

LHCb detector enhacement at LS3
ECAL and RICH DAQ – (real time reconstruction)

Gia iniziata review con referee LHCb
• Proposta ECAL

• Proposta RICH 
• Contributo INFN ≈ 400 keur

• Proposta DAQ

an intermediate step between Upgrade 1 and Upgrade 2
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Belle 2 and the detector upgrade (LS2) Belle 2 : ripartenza dopo LS1

• Belle 2 completed Long Shutdown 1 (LS1)
• Data taking restarted in February 
• Accelerator consolidation at LS1 should allow the 

machine to reach 2.5 X 1035 cm-2 s-1 luminosity
• More work and ideas needed to reach the design 

luminosity of 6 X 1035 cm-2 s-1

Purtroppo ripartenza tormentata da improvvise perdite di fascio
«Beam loss that occurs within 1 turn (10 ms) without precursory 
phenomena»
Pixel detector spento per evitare danni …

“Two SBL events on april 22 and may 6 affected PXD detector and 
diamond electronics” (danni molto contenuti per ora)
Per il resto i rivelatori di nostra competenza (SVD, ECL, KLM, TOP) 
funzionano in modo eccellente

R&D su detector upgrade in LS2 à
Maggiore robustezza al background e alla radiazione
Piu’ adatto ad alta luminosità
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diamond electronics” (danni molto contenuti per ora)
Per il resto i rivelatori di nostra competenza (SVD, ECL, KLM, TOP) 
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R&D su detector upgrade in LS2 à
Maggiore robustezza al background e alla radiazione
Piu’ adatto ad alta luminosità

«Beam loss that occurs within 1 turn (10 ms) 
without precursory phenomena» 

troubles when restarting : unexpected beam losses 

INFN groups interested in R&D  for detector upgrade in LS2
could enter the DRD efforts 



A Large Ion Collider Experiment

The ALICE experiment
INFN CSN3 

1069 authors, 176 institutes, 40 countries
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INFN is the largest contingent
    (~ 30% of CSN3 budget)

Study of deconfined QCD matter



A Large Ion Collider Experiment

curved, wafer-scale MAPS vertex detector
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TDR endorsed by LHCC in March 2024

INFN involvement
largest contingent in project
development of MAPS technology 
chip design, bending/stitching studies
ITS project leadership

Phase 2b (LS4): ALICE 3

LOI recommended by LHCC in 2022: https://arxiv.org/2211.02491
scoping options under study à Scoping Document in preparation
  

INFN R&D in CSN3
Inner Tracker (Vertex + Middle Layers)
Time Of Flight 
RICH
SC magnet

Phase 2a (LS3): ITS3

https://arxiv.org/2211.02491


Neutrino Physics
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Latest News
 

ECFA Newsletter #12 (Winter 2023)
(/sites/default/files/ECFA_Newsletter_12_Winter2023.pdf)
The ECFA Winter Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on 16 and 17 November 2023, has been released.

December 2023.
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https://ecfa.web.cern.ch 1/3
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Neutrinos @accelerators in CSN1
…the new entry  Neutrini in CSN1

• SND@LHC (dal 2021)

• DUNE (dal 2024)

• Icarus (dal 2024)

• Hyperk + T2K (dal 2025)

• ENUBET (*) (dal 2025)

(*) measurement of the positrons 
produced in the decay tunnel of 
conventional neutrino beams: these 
particles signal uniquely the generation 
of an electron neutrino at source.

DUNE and Hyper-K: different detectors,
different strategy SND@LHC (since 2021)

DUNE        (since 2024)
Icarus   (since 2024)
HyperK +T2K (since 2025)
ENUBET* (since 2025)

*measurement of the positrons 
produced in the decay tunnel of 
conventionalneutrino beams: 
these particlessignal uniquely 
the generation of an lectron 
neutrino at source 



FermilabSouth Dakota FermilabSouth Dakota

FD
ND

𝜈!

A new generation Long Baseline – 1300 km – neutrino oscillation experiment based on

• a  wide band high intensity (1.2 MW upgradable to 2.4 MW) ν/ν neutrino beam produced at Fermilab 

• a large total mass (~70 kton) Far Detector at the Sanford Underground Neutrino Facility (SURF) 1.5 
km underground exploiting the Liquid Argon Time Projection Chamber (LArTPC)* technology 

• a Near Detector complex (ND) at Fermilab providing control of systematic uncertainties, enabling a rich 
physics program

Some physics goals (phase 1)

21*Liquid Argon  TPC, a new concept for neutrino detectors  by  C. Rubbia 1977  
 developed in Icarus

The Deep Underground Neutrino Experiment (DUNE) 



European site for 
WLS evaporation
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Joint effort of several INFN  
Units and Labs

INFN plays a very important role in the 
PDS Consortium, which handles the 
construction of the DUNE PDS 

KLOE Magnet and calorimeter
will be integrated in SAND

collaboration agreement DOE/INFN
signed in April

INFN @ DUNE
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DUNE FD PDS (photon detection system) @ INFN
Sta progredendo bene, la gara dei SiPM sta partendo (fondi disponibili 1691 kE di cui 450 kE CSN1 e 1241 kE Giunta)

INFN postdoc che
installano un PDS 
module in 
ProtoDUNE-HD

Integrazione in 
lab di modulo 
PDS

Test di x-
arapuca del 
Vertical Drift a 
Napoli

Elettronica di 
controllo 
installazione 
PDS a 
PtoroDUNE-HD
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DUNE FD PDS (photon detection system) @ INFN
Sta progredendo bene, la gara dei SiPM sta partendo (fondi disponibili 1691 kE di cui 450 kE CSN1 e 1241 kE Giunta)

INFN postdoc che
installano un PDS 
module in 
ProtoDUNE-HD

Integrazione in 
lab di modulo 
PDS

Test di x-
arapuca del 
Vertical Drift a 
Napoli

Elettronica di 
controllo 
installazione 
PDS a 
PtoroDUNE-HD

DUNE FD PDS (Photon Detector System) @INFN

Installation of 
a PDS module 
in ProtoDUNE-
Horizontal Drift 

Integration of
a PDS module
In lab

Test of x-arapuca
of the Vertical Drift

SiPM tender is underway   

Physics in 2028 or early 2029 
Beam physics with Near Detector 2031
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Impegni INFN in HyperKImpegni INFN in HyperKImpegni INFN in HyperK

mPMT design review 09/2021-09/2022
Contracts &  procurement, final prototyping 2024
Mass production 2025-2026  

Hyper-K 
INFN contribution in Hyper-K

First Physics 2027
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@BEPCII

MEG II @PSI

SND@LHC

First observation of collider
Neutrinos by SND and FASER

The New AMBER Experiment at CERN

Catarina Quintans, LIP-Portugal
On behalf of the AMBER Collaboration

2nd November 2023
EINN Conference, Pafos, Cyprus

By Jochen Schittkowski Grant CERN/FIS-PAR/0016/2021

 Users Site (http://user.lnf.infn.it) (http://www.lnf.infn.it)

The PADME experiment (Positron Annihilation into Dark Matter Experiment) at Laboratori
Nazionali di Frascati of INFN aims to search for a “Dark Photon” using positron on target collision
at the DAΦNE Beam Test Facility.
 

The long standing problem of
reconciling the cosmological
evidence of the existence of dark
matter with the lack of any clear
experimental observation of it,
has recently revived the idea that
the new particles are not directly
connected with the Standard
Model gauge �elds, but only
through mediator �elds or
“portals”, connecting our world

with new “secluded” or “hidden” sectors. One of the simplest models just adds an additional U(1)
symmetry, with its corresponding vector boson A'[1]. All SM particles will be neutral under this
symmetry, while the new �eld will couple to the charged particles of the SM with an effective
charge  e, so that this new particle is often called “dark photon”. Additional interest arises from the
observation that A’ in the mass range 1 MeV/c  to 1 GeV/c  and coupling  ∼10 , would justify the
discrepancy between theory and observation for the muon anomalous magnetic moment, (g − 2) .
This possibility has been recently disproved in the hypothesis that the A’ decays to SM particles
only, on the contrary if A’ decays to dark sector particles, almost all of the available experimental
constraints can be evaded and the dark photon is still a valuable explanation for the muon (g-2)
anomaly. Due to the weak experimental signature, the search for invisibly decaying A’ requires
carefully designed dedicated experiment. At the end of 2015 INFN has formally approved a new
experiment, PADME, to search for invisible decays of the A’ at the DAΦNE Linac in Frascati. The
experiment is designed to detect dark photon produced in positron on �xed target annihilation
(e e γ A) decaying to dark matter by measuring the �nal state missing mass. The collaboration
has completed the design and the construction of the experimental apparatus in mid 2018 and
from October 2018 to February 2019 has started to collect the needed 10  positron on target that
will allow to reach the  sensitivity   ∼ 10  up to a dark photon mass of 26 MeV/c
 
References:
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“portals”, connecting our world

with new “secluded” or “hidden” sectors. One of the simplest models just adds an additional U(1)
symmetry, with its corresponding vector boson A'[1]. All SM particles will be neutral under this
symmetry, while the new �eld will couple to the charged particles of the SM with an effective
charge  e, so that this new particle is often called “dark photon”. Additional interest arises from the
observation that A’ in the mass range 1 MeV/c  to 1 GeV/c  and coupling  ∼10 , would justify the
discrepancy between theory and observation for the muon anomalous magnetic moment, (g − 2) .
This possibility has been recently disproved in the hypothesis that the A’ decays to SM particles
only, on the contrary if A’ decays to dark sector particles, almost all of the available experimental
constraints can be evaded and the dark photon is still a valuable explanation for the muon (g-2)
anomaly. Due to the weak experimental signature, the search for invisibly decaying A’ requires
carefully designed dedicated experiment. At the end of 2015 INFN has formally approved a new
experiment, PADME, to search for invisible decays of the A’ at the DAΦNE Linac in Frascati. The
experiment is designed to detect dark photon produced in positron on �xed target annihilation
(e e γ A) decaying to dark matter by measuring the �nal state missing mass. The collaboration
has completed the design and the construction of the experimental apparatus in mid 2018 and
from October 2018 to February 2019 has started to collect the needed 10  positron on target that
will allow to reach the  sensitivity   ∼ 10  up to a dark photon mass of 26 MeV/c
 
References:
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Important progress 
for Mu2e@FNAL. 
INFN responsabilities 

Transport Solenoid (AGS)  
Calorimeter disk

Current CSN1 activities  
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Latest News
 

ECFA Newsletter #12 (Winter 2023)
(/sites/default/files/ECFA_Newsletter_12_Winter2023.pdf)
The ECFA Winter Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on 16 and 17 November 2023, has been released.

December 2023.

ECFA Newsletter #11 (Summer 2023) (/sites/default/files/2023-0652-

11th%20ECFA%20Newsletter_FINAL.pdf)

The ECFA Summer Newsletter, reporting on the joint ECFA-EPS session organised at the occasion of the

EPS-HEP conference, held in Hamburg on the 24 of August, has been released. It contains also reports from

the Plenary ECFA meeting, held via zoom on the 12 of July 2023.

ECFA Newsletter #10 (Winter 2022)  (/sites/default/files/10th%20ECFA%20Newsletter_v6.pdf)

The ECFA Winter Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on 17 and 18 November 2022, has been released.

December 2022.

ECFA Newsletter #9 (Summer 2022)  (/sites/default/files/ECFA%20Newsletter/2022-

09_Newsletter_Summer_Final.pdf)

The ECFA Summer Newsletter, reporting on the full-day open session of Plenary ECFA, held at CERN and via

Zoom on the 21 and 22 of July 2022, has been released.

CERN Accelerating science (//home.cern)

Directory (//cern.ch/directory)Sign in (https://ecfa.web.cern.ch/user/login?destination=)

(/)

ECFA

(/)

ECFA
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R&D for Future Accelerators 
     & the new ESPPU 



INFN and the European 
Strategy  for Particle Physics

27

https://www.roma1.infn.it/conference
/infn-espp-2024/      6-7 maggio 2024

L’ INFN e la Strategia Europea per 
la Fisica delle Particelle

Le attività INFN per lo Studio di Fattibilità per il 
collider FCC, per le roadmap sugli acceleratori
(High Field Magnets, Muon Collider, Cavità RF) e sui 
rivelatori.
• 6 e 7 Maggio a Roma, Centro Congresso Frentani

(di fronte a Sapienza Università)
• Incontro che si colloca in modo ideale per la 

preparazione dell’ Input da parte dell’ INFN per la 
prossima European Strategy, fondamentale per la 
discussione del futuro della Fisica delle Alte Energie in 
Europa (CERN, e non solo) e quindi anche del nostro 
Istituto.

• Le iscrizioni sono ancora aperte!
• https://www.roma1.infn.it/conference/infn-espp-2024/

INFN activities for the Feasibility Study  of
the FCC collider, for the accelerator roadmaps 
(High Field Magnets, Muon Collider, RF Cavity
 and detectors 

INFN will continue with initiatives within the 
CSNs, Laboratories and Units,  encouraging 
the involvement of young people

«FCC is the project that will allow CERN to extend our 
knowledge beyond the limits that will be reached by 
HL-LHC and maintain the world leadership in the 
fundamental physics research.

It is important to maintain the greatest flexibility in 
the study and development of the technologies 
necessary to test new concepts for future colliders 
and exploit the expertise/skills present in the INFN 
community"

https://www.roma1.infn.it/conference/infn-espp-2024/
https://www.roma1.infn.it/conference/infn-espp-2024/


CSN1: RD_FCC

CSN1 funds & EU grants for 
detector studies and R&D

Example: developed a detailed 
design of the vertex detector 
region, with MAPs based silicon 
sensors. Integration takes into 
account crossing angle and 
other accelerator constraints

Prototype of µRWELL 
detector for muon chambers , 
tested with new TIGER low 
noise electronics

Collaboration with FBK for 
Digital SiPM CMOS dedicated to 
fiber calorimeter
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Preparing the future at CSN1:
IDEA detector for FCC-ee

DUAL READOUT CALORIMETER

Example: developed a detailed 
design of the vertex detector 
region, with MAPs based 
silicon sensors. Integration 
takes into account crossing 
angle and other accelerator 
constraints

Prototype of µRWELL 
detector for muon 
chambers , tested with 
new TIGER low noise 
electronics

FCC @ INFN, Detector R&D

Collaboration with FBK for 
Digital SiPM CMOS dedicated 
to fiber calorimeter

INFN MEG II Drift Chamber as a 
prototype for FCC Tracking

Preparing the future at CSN1:
IDEA detector for FCC-ee

DUAL READOUT CALORIMETER

Example: developed a detailed 
design of the vertex detector 
region, with MAPs based 
silicon sensors. Integration 
takes into account crossing 
angle and other accelerator 
constraints

Prototype of µRWELL 
detector for muon 
chambers , tested with 
new TIGER low noise 
electronics

FCC @ INFN, Detector R&D

Collaboration with FBK for 
Digital SiPM CMOS dedicated 
to fiber calorimeter

INFN MEG II Drift Chamber as a 
prototype for FCC Tracking

IDEA detector for FCC-ee

Preparing the longer-term future @ INFN (I)



Four flagship projects 
with special INFN Funds
(≈ 2 MEUR+personnel) 

Common review by CSN1 
and MAC committees a

a

LNL
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Coordinating the efforts 
to boost participation 
and include the INFN 
accelerator community, 
in synergy with other 
projects 

INFN : RD_MuCol
EU: HORIZON MuCol

Preparing the longer-term future @ INFN (II)

LNF

LNL

LASA-Milan
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Damping Ring for 
FCC-ee  -Addendum 
 of the MoU for the 
FCC study 
CERN-INFN-LNF  

Other CERN- INFN agreements   

FalconD plays a crucial role  in the CERN HFM program's structure

The FalconD program (Future Accelerator post-LHC Cos-theta 
Optimized Nb3Sn Dipole) ) is being developed in accordance with a 
CERN/INFN  agreement.

First dummy coil will be ready by 2024
First 23 Nb3Sn coils ready by 2025
First 12 T dipole assembled and tested in single aperture 
mode in 2026

New Nb3Sn program  under approval:
First 14+ T dipole ready by 2030
First 12 T dipole assembled and tested in double aperture mode 
in 2026/2027

Techonogical  challenge for the future: 
HF-HTS magnets

PNRR



Ø Gaseous Detectors (DRD1) [ex RD51]
Ø Liquid Detectors (DRD2)
Ø Photodetectors & Particle ID (DRD4)
Ø Calorimetry (DRD6)

Fully Approved for an
 initial  period of 3 years 
by CERN Research Board 

in December 2023

Reports at open session of DRDC meeting:  https://indico.cern.ch/event/1356910
Full Proposals in CERN CDS

Ø Semiconductor Detectors (DRD3) [ex RD50, RD42,..]
Conditionally 

approved

{

Ø Quantum Sensors (DRD5)
Ø Electronics (DRD7){Final proposals 

submitted Both aimed for approval in June 
Talks at open session June 3 rd

Ø Integration (DRD8)Letter of Intent submitted { Full Proposal to be written 
by the end of this year

{

q INFN colleagues in responsibility roles (Spokesperson, CB-chair)  
q Waiting for MoU and  Annexes 
q INFN review inter-CSN for financial commitments
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The DRD collaborations
New CERN-hosted Detector R&D (DRD) collaborations are currently being set up following 
ECFA Detector roadmap

https://indico.cern.ch/event/1356910/F
https://indico.cern.ch/event/1406007/


Summary

q Strong INFN involvement in HEP experiments

q  PHASE 2 ATLAS and CMS for HL-LHC major commitment of CSN1 at present - 
immediate future 

q  New projects for flavour physics (LHCb U2, Belle 2 upgr)  to be discussed 

q  ALICE experiment  future to be discussed in CSN3 

q  Accelerator neutrino physics in CSN1 (Dune, Icarus, SND@LHC, Hyper-K, ENUBET) 

qSignificant CSN1 commitment to Future Accelerator projects for HEP and detector R&D 
q Various INFN initiatives to contribute to the update of the European Strategy for Particle 

Physics (ESPPU) 

qOther on-going activities not discussed due to limited time: NA62, MEG 2, MU2E, G-2, 
AMBER, UA9, PADME, MUonE, BES 3, KLOE, IGNITE …
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