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Structure:Three Volumes Stage 2: hadron collider FCC-hh

* Parameter optimization to lower electricity consumption (~max. consumption of FCC-ee)
* Magnetic field considered realistic with today’s technologies (Nb,Sn, ~14T, 1.9 K)
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Welcome and introduction

Fabiola Gianotti (CERN)

FCC week Vlenna 19 May 2025
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Fabiola Gianotti

The FCC Feasibility Study has been successfully completed

(work on the financial feasibility of the project will be concluded this Summer)

Over less than 5 years, an extraordinary collective effort by the FCC community, involving some 1500 contributors,
has delivered this milestone, expertly coordinated by a dedicated and highly effective FCC Coordination Group.

The breadth and depth of the results are remarkable — achievements of this scale and quality are unprecedented
for a project at this stage of development.

Although the report will still undergo review by several committees, no showstopper has been identified
across the full range of areas covered in the Report.

This is a crucial outcome for the project’s future and a major milestone for the field of high-energy physics.

We now look ahead and prepare for the next phase. - — ; ;
Building a viable financial path

Domain
Updated project cost for FCC-ee up to and including Civil engineering
o operation at ZH and 4 experiments Technical infrastructures
The next milestones t-tbar upgrade requires additional 1.3 BCHF Injectors and transfer lines

Booster and collider
CERN contribution to four experiments
FCC-ee total

Jun-Jul 2025: review of Feasibility Study Report by Cost Review Panel and FCC Scientific Advisory Committee

+ Four experiments (non-CERN part)

8-9 Sep 2025: review of Feasibility Study Report and funding model report by Scientific Policy Committee and Finance Committee FCC-ee total, including four experiments

6-7 Nov 2025: review of both reports by Council

Funding of FCC (and any other major future collider project) will come from two main sources:
O CERN Budget (i.e. revenues from Member and Associate Member States): would cover more than 50% of FCC investment cost

O External contributions:
- additional voluntary contributions (in-cash or in-kind) from Member and Associate Member States

- contributions from non-Member States

Other relevant milestones for all projects:

23-27 Jun 2025: ESPP Open Symposium

1-5 Dec 2025: ESPP drafting session - exploring possible contributions from the European Union in the next Multiannual Financial Framework (MFF 2028-2034)
y ’ - exploring possible contributions of private donors (= in Dec 2024, Council approved “Policy for fundraising from private donors
Jan 2026: ESPP draft document submitted to Council for scientific activities at CERN ")
29 May 2026: ESPP decision making by the Council Several funding models developed, based on different assumptions (e.g. constant or slightly increased CERN Budget)
- final report will be submitted to Council and its subordinate bodies in August




Fabiola Gianotti

g for the Next Phase: from Feasibility to Decision

YAYYT Y

HL-LHC
Conceptual Design Feasibility Study Project approval by Construction of ends Operation of FCC-et Operation of FCC-hh
Sludy (geciogy, RAD on accelerator CERN Council (15 years physics exploftation) (~ 20 years of physics exploitation)
dete dor and computing tunnel and FCC-ee
(Concephial Design Repont
technologee s. adminsYatve starts
end 2018)

procedures with the Most States
environmental mpact, fmancial
feasbiity, elc )

The next phase of the study ("pre-TDR”) will position the project for a decision by CERN Council around 2028.

O Timeline: April 2025 — December 2027

O Preliminary budget envelope: ~150 MCHF (allocation for 2026—2027 subject to Council decision in November 2025)

L Main objective: further development of main components; deliver a consolidated cost estimate with significantly reduced
uncertainty (aim: Class 2, +5—-20% for main components)

0 Key deliverables:

-- detailed R&D and engineering design for technical systems and civil infrastructure
— fiilll intearatinn ctiidv to ci1innoart cocet actimationn and imnlameantation nlannina



CLD

Allegro

*  Well established design
- ILC -= CLIC detector -> CLD
*  Full Si VTX + tracker
* CALICE-like calorimetry — very high
granularity
* Coil outside calorimetry, muon system
* Possible detector optimizations
- Improved o,/p, o¢/E
- PID: precise timing and RICH

arkiv:1911.1 2230

* 5tillin early design phase

* Design centred around High

granularity Noble Liquid ECAL

*  Pb+LAr (or denser W+LKr)

* 5iVTX detector
*  Tracker: Drift chamber, straws, or Si
* Steel-scintillator HCAL
* Coil outside ECAL in same cryostat
*  Muon system

Eur Phys.J.Plus 136 (2021) 10, 1066, acxiv2109, 0039
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FCC-ee Detector Concepts

IDEA

Design developed specifically

Muon c

s
8
Return yokes

DR Fiber Calo

Coil ,,

DR Crystal Calo

Silicon

Vertex Detector L

for FCC-ee and CEPC
Si VTX detector; ultra-light drift

chamber with powerful PID
Crystal ECAL w. dual readout

Compact, light coil;
Dual readout fibre calorimeter
Muon system

hittps-/ /doi.oE/10 48550, 2502 21273

" ozIm]

* Designed originally for

Maon operation at the ILC
* Together with SiD, ancestor
of CLD.
e ® Main difference and
e signature element:
i - Large-volume time

projection chamber (TPC)

The Intemational Linear Collider Technical
Dezign Report - Volume 4: Detectors
arxiv:1306.6329




Attivita in corso nel’INFN WP Acceleratori

FCC-ee

* MACHINE DETECTOR INTERFACE & REGIONE INTERAZIONE
(Frascati, Pisa)
* Progettazione meccanica regione interazione

* Simulazione fondi macchina (Beam-gas, iniezione, halo beam,
Touschek, beam-beam) ... Beam-gas Coulomb scatteringro
/;.\, rbit, Solenoid bu =3 ) TCT.V mmm Collimator

* Collimazione = e
* Otticaregione diinterazione per compensazione solenoide

P[W]

—700 —600 —-500 —400 —300 —200 —100 0
s —sipp [m]

Estimated lifetime*: 41 min

FCC-ee IR MOCKUP (Frascati, Pisa) — Progetto speciale >10hin a fully conditioned machine

 Misure raffreddamento camera centrale in corso

* Integrazione con rivelatore e servizi

e Tunnel del vento a Pisa

Documento riassuntivo per FS: DOI: 10.17181/w4kws-rne05: link



https://repository.cern/records/p44x1-18z28

Attivita in corso nell’INFN WP Acceleratori

FCC-ee
* Cavita’ RF (Legnaro) — Progetto speciale

* EFFETTI COLLETTIVI (Roma1, Frascati)

* Magneti HTS per archi di FCC-ee (Milano)

* Solenoide IDEA in HTS (Milano)

FCC-ee RF system — key technol

| @& 400 MHz Collider

u lliptical cavi =
= 400 MHz, 2-cell, copper Nb coated Hz
= 1.5 m. long

800 MHz Collider + Booster

X (408 + 448 booster)

g ekt it
» 800 MHz, 6-cell, bulk Nb o i
«  Nb,Sn if R&D is successful 800 MHz Cryomodule

Power source: Multibeam
= Very efficient ~90 % !
= 3 mlong

= 50kv

= 500 kw, CW

A

Tristron
<<OPEX

X 264

X 204

+ 448 x 10 kW SSA booster

Michael Benedikt

* Sorgente positroni: targhetta a cristalli e dinamica di fascio (Ferrara, Milano)



Attivita in corso nell’INFN WP Acceleratori

FCC-hh
* Dipoli ad alto campo (Genova, Milano)

* Dinamica nonlineare (Bologna)



Partecipazione a Fondi Esterni e Progetti EU

FAST — LNL

-CCIS - MDI ed effetti collettivi (LNF) terminato nel dicembre 2024
Partecipazione al DRD8 per FCC-ee MDI

PRIN - Ferrara sui cristalli
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