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1. Introduction

1st FCC-France Workshop

Organizers: IN2P3 + CEA Joint Committee

Where & when: At LPNHE Paris, on 14-15
November 2019

Attendance: 87 participants

”Kick-off meeting”
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1. Introduction

Physics Panorama at the LHC

Big discovery: a neutral SM-like Higgs boson, ATLAS & CMS (2012)

Standard Model (SM):
Theoretically: complete, could technically be extrapolated up-to the Planck scale
Experimentally: alive and kicking, still resisting most tests at accelerators!

Beyond the Standard Model (BSM):
No signs of it at the energy frontier (SUSY, Z’, W’, LQ, ED, ALP, Composite Higgs,...)
Hints from low energy:

Long standing tension of (g − 2)µ,... TBC (soon?)

Hints from Flavor Physics:

Renormalizable SM needs BSM to explain neutrino masses ((B − L) violation or νR )

Tensions wrt SM in B-Physics: LFU (B decays to 2nd gen. via charged or neutral currents)
CKM phase unsufficient source of CPV to explain baryon asymmetry in the universe

Hints from astrophysics & cosmology:

Need BSM to explain Cold Dark Matter (galaxies rotation curves, large structure formation,...)
Need BSM to explain Dark Energy (accelerated expansion of the universe)
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2. What is FCC ?

The Concept

FCC stands for ”Future Circular
Collider”

The most ambitious endeavour to both
perform precison studies of SM and to
search for BSM in the post-LHC era

Integrated strategy:
First: FCC-ee
Then: FCC-hh and FCC-eh (plus ions)
Exploring both energy and intensity
frontiers
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2. What is FCC ?

In Practice

Collaboration:
136 Institutes from 34 countries, plus 25 private companies (support from EU through H2020)
CNRS (IN2P3, LAPP Annecy), CEA (IRFU Saclay, INAC-SBT Grenoble), CETU (Bron), CEREMA
(Bron), Mines Paris Tech

Long term project: 2035-2090

Requires huge investments:
Tunnel: ≈ 5.4 MChF
FCC-ee: ≈ 6.2 MChF (ILC: ≈ 7 MChF, CLIC380: ≈ 6 − 7 MChF)
FCC-hh: ≈ 17.0 MChF
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2. What is FCC ?

First Step FCC-ee

Baseline: 2 IPs, 15 years of operation (incl. shutdowns)

”Tera-Z factory”:
√
s = MZ =⇒ Nexp = 5× 1012 Z bosons

Measure: αS (MZ ) at 0.01%

”Oku-W”:
√
s = 157.5− 162.5 GeV ' 2×MW =⇒ Nexp = 108 W boson pairs

Measure: MW at 0.5 MeV, ΓW at 1.2 MeV

”Clean Higgs Factory”:
√
s = 240 GeV ' MH +MZ =⇒ Nexp = 106 e+e− → HZ

Measure: gHZZ at 0.17%, ΓH at 1.6%, gHHH at 34%

”Clean Top Factory”:
√
s = 350 − 365 GeV ' 2×Mt =⇒ Nexp = ×106 tt̄

Measure: g vector
Ztt̄ at 0.5%, gaxial

Ztt̄ at 1.5%

Progress needed on theoretical precision: (see talk by C. Grojean)
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2. What is FCC ?

FCC-ee: Heavy Flavors vs Global Panorama

No direct signs of BSM at LHC Run 2 implies a gap above the SM!

Disappointing, but not surprising (talk by G. Isidori): else we should have seen deviations in
EWPO, or Flavors, or CPV
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2. What is FCC ?

FCC-ee: Heavy Flavors for Indirect Searches

Nexp = 5× 1012 Z bosons, means unprecedented stat. of B-hadrons, C-hadrons, τ−leptons

Note: B and τ at FCC-ee are much more boosted than in current B-factories
Measure: LFV in B and τ decays

See also detector requirements in the talk by S. Monteil
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2. What is FCC ?

FCC-hh & FCC-eh

Baseline: 2 IPs, 25 years of operation (incl. shutdowns)

Dedicated runs:
FCC-eh: to discrease the proton PDF systematic uncertainty
FCC-ions

See talk by P. Janot
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3. FCC Detectors

FCC-ee

Beyond baseline: 4 IPs are under study

Possibility to further improve
√
s and especially L using ERL

There will be at least 1 detector tailored for Flavor Physics

See talks by P. Giacomelli, T. Guillemin,...
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BACK-UP
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