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Motivations for FCC
Most new physics models driven by the Hierarchy 
problem… 

with new scale in the multi-TeV!

multi-TeV 
mountain

What are we looking for?

-> Precision EW + Higgs observables 
-> Higs potential recostruction 
-> ligght and weakly coupled states 
-> multi-TeV new physics states



Motivations for FCC

Even if we got the naturalness argument all wrong…

FCC would be pushing the frontiers of unexplored 
physics!

-> Dark Matter 
-> Hints from flavour and lepton anomalies



The naturalness path

Supersymmetry Compositeness



Supersymmetry

Supersymmetry is not dead! 

TeV scale reached in some 
‘simplified’ channels… 

Low energy holes left in 
many realistic models. 

Motivations for multi-TeV 
scale SUSY still hot!
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SUSY as an unification driver!

SUSY provides WIMPs!
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Compositeness
A.Cornell 
L.Schwarze

Expected masses:

100’s 
GeV

TeV

few 
TeV

10TeV

Spin-1
Top 

partners

coloured pNGBs

EW pNGBs

singlet pNGBs (ALPs)



Light composite scalars
A.Cornell

Rare production, i.e.
BDT could help!



Photo-philic

Three isolated photons

Discriminating variable: 
invariant mass 

Photon ordering changes 
at inv. mass 50 GeV 

Bins above 80 GeV 
populated by fakes: 
hard to estimate!
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BR(Z ! 3�)LEP < 2.2 · 10�6
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Light composite scalars
Tera-Z!!



Light composite scalars
L.Schwarze

Current LHC bounds:

EW-charged scalars 
pair produced. 

Case not studied 
in detail!

Decays to GBs  
or fermions (3rd)

Physics 
case for 
FCC-hh



Generic EFT easy to write, but could be misleading. 

Crucial to define ‘motivated’ benchmark EFTs for 
collider studies — ongoing work!

Axion-like particles
J.Quevillon



Generic EFT easy to write, but could be misleading. 

Crucial to define ‘motivated’ benchmark EFTs for 
collider studies — ongoing work!

Axion-like particles
J.Quevillon

Current searches not effective in constraining specific models!



Flavour anomalies
A.Bharucha

b->s and b->c transitions:

Taus only possible @ FCC!!!



Dark Matter?
D.Buttazzo

We know it exists, we know its relic abundance… 
we have no indication on its mass and couplings (besides gravity)!
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A lot of work needs to be done to identify benchmarks for 
FCC studies. 

Automatic tools could help theorists to be more engaged. 

Complementarity and synergy among signatures must be 
exploited (direct production, precision, distribution tails…) 

Taus are a unique opportunity for BSM @ FCC 

Displaced vertices 

More involvement of theorists is needed! 

Precision calculation (see Fulvio’s talk on Monday)

Perspectives
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The FCC is already 

in the present: 
the project has started!
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