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Motivation

● Is EWSB in the SM minimal?

● Is EWSB linearly realised?

● If EWSB is non-linearly realised, can we test 
this?

● Non-linearities  harder mhh tail  handle on → →
the background



  

Double Higgs production

VBF

GGF



  

HH production at pp colliders

Frederix, Frixione, Hirschi, Maltoni, Mattelaer, Torrielli, Vryonidou, Zaro: 1401.7340 



  

● In the minimal SM, linear realization
 c→ V = c2V = c3 = 1 and all  terms vanish…

● Measuring c2V  1  non-linearity!≠ →

Is EWSB (non-)linearly realised?
[Grinstein and Trott: [0704.1505]
[Contino, Grojean, Moretti, Piccinini, Rattazzi: 1002.1011]



  

A concrete example

● In minimal SO(5)/SO(4) models, the couplings 
cV and c2V are given by

where 

● And, looking at the longitudinal vector boson 
scattering we see that

● Choose a benchmark with c2V = 0.8 (to roughly 
correspond to » = 0.1 which is at the boundary 
of exclusion by ATLAS) ATLAS: [1509.00672] 

Agashe et al. [hep-ph/0412089]
Contino et al. [hep-ph/0612048] 



  

  



  

Kinematic cuts & b-tagging

B-tagging parameters:

Final cuts:



  

Scale invariant tagging Gouzevitch et al. [1303.6636] 



  

Higgs reconstruction

Figure credit: Juan Rojo



  

Taming the background

Only includes events 
where rapidity of 3rd 
jet falls between VBF 
jets



  

Detector coverage at an FCC



  

The hh invariant mass distribution

14 TeV 100 TeV



  

Results: probability intervals on 



  

Validity of the EFT description

See, e.g., [Giudice, Grojean, Pomarol, 
Rattazzi: hep-ph/0703164]



  

Summary & outlook

● Double Higgs production in VBF is useful to 
constrain hhVV couplings

● Boosted kinematics gives a crucial handle to 
tame backgrounds

● 20% precision achievable at the HL-LHC 
reaching the 1% level at a 100 TeV FCC



  

Thank you!
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Populating the tail in our analysis

● Sensitivity is driven by the tail. Therefore good 
modelling is imperative

● Solution: generate weighted events and fit the 
background

● For signal, can also put generation cut on mhh but this 
does not work for background
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