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The Higgs field may be 
made of more fundamental 
fields

Why compositeness?

H

We have seen this in Nature: low-energy QCD! 

Symmetries can be broken dynamically without 
generating hierarchies of scales! 

Very simple models can be built. (With caveats…)



Why photon collisions?

e+ e-

Electrons and positrons radiate photons, so why 
not using them in collisions? 

Photon couplings to the Higgs involve loops of 
all (charged) particles in the models…



Why photon collisions?
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In the SM, production due  
to loops of W’s and tops.

Gauge boson loops 
feature cancellation.

Sensitive to modifications 
of the Higgs couplings…

…and to Higgs  
self-coupling.



Why photon collisions?
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Minimal composite Higgs 
models

- Only modifications of the Higgs couplings

Those are universal!
Those are model-dependent!
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Minimal composite Higgs 
models

- Only modifications of the Higgs couplings

Those are universal!
Those are model-dependent!

ξ ≡
v2

f 2

Results apply to general class of models!



Minimal composite Higgs 
models

MCHM5-Higgs -> 

Up to 20% effect!



Sigma-assisted models
1809.09146 w. D.Buarque Franzosi and A.Deandrea

EWPTs

perturbativity

Higgs 
couplings 

(LHC)

- A light-ish scalar can help with 
bounds 

- Typically present in Lattice 
template models! 

- We consider 3 benchmark points 
- Note the large width of H
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Sigma-assisted models

Up to 
100% 

effects!



Top partners
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- Large effects at high invariant mass (above 
threshold). 

- Enhancement of the Higgs coupling 
modifications emerges at low energies.



Conclusions
- Photon-fusion production of two Higgses probes 

most coupling modifications and new states in 
composite Higgs models. 

- e+e- colliders have a chance to probe these 
effects, complementary to other measurements 
(Higgs couplings, new resonances). 

- Large effects are found for models with an 
additional light-ish composite scalar. 

- To do: a detailed study of the signal (and its 
kinematics).



Bonus tracks



Bonus tracks


