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The SMEFT

SM fields and symmetries

Ultimate goal: bounds on Wilson coefficients             constraints on UV models

Λ

heavy new 
particle
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Higgs and EW physics at FCC-ee
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FCC-ee 

• circular electron-positron collider 
• to be built at CERN 
• four operation energies over a 15-year program 
        = 90, 160, 240, 365 GeVs
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FCC-ee design report [e2019-900045-4]
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EWPOs

Higgs and EW physics at FCC-ee
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• probe of the non abelian nature of the EW gauge group 

• interplay with the Higgs sector 

• constrain operators that do not enter in EWPOs 

triple gauge couplings (TGC) quartic gauge couplings (QGC)
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Diboson in SMEFT
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Bosonic operators

Warsaw basis
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Two-fermion operators

Warsaw basis
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Two-fermion operators
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Doubly resonant 4 fermion production 

• fully leptonic 
• semileptonic 
• hadronic 

 with Optimal ObservablesW+W−
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Doubly resonant 4 fermion production 

• fully leptonic 
• semileptonic 
• hadronic 

 with Optimal ObservablesW+W−

ν

J. de Blas et al. [1907.04311]

If 
• linear dependence on Wilson coeffs. 
• systematics is negligible 

we can define Optimal Observables

• retain all the differential information 
• maximal sensitivity to the Wilson  
• coefficients
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• Consider a differential distribution 

• The Optimal Observables are defined as 

• The  is defined as χ2

Optimal Observables

SM set of m  
WIlson coeffs.

linear contribution

n events
n sets of kinematic 
variables

~ signal / background

experimentaltheoretical

M. Diehl and 0. Nachtmann [9402271]
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ASSUMPTIONS 

• linear dependence over Wilson coeffs. 
• experimental results = SM theory prediction 

• The  new  is defined as 

• The inverse covariance is given by 

χ2

observables redefinition:

Optimal Observables
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Global fits with SMEFiT

• open source python package for global SMEFT fits 

• large HEP dataset (LHC Run I and II, LEP EWPOs) 

• soon will support future collider projections (HL-LHC, FCC-ee) 

T. Giani, G. Magni, J. Rojo [2302.06660]
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Results

EC et al, in preparation

Preliminary
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• EWPOs  
• Higgs:          ,                       ,                                 at  =240, 365 GeV 
• Optimal Observables:                                           at  =240, 365 GeV

s
s

Results

EC et al, in preparation

σ(ZH ) σ(ZH ) × BR(H ) σ(WW → H ) × BR(H )
e−e+ → W−W+ → ℓ−ν̄ℓℓ+νℓ

Preliminary
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Conclusions…
• EWPOs dominate the bounds 
• Higgs measurements constrain         
• Optimal Observables constrain 

general improvement of up to 2 orders of magnitude

13



Conclusions…
• EWPOs dominate the bounds 
• Higgs measurements constrain         
• Optimal Observables constrain 

general improvement of up to 2 orders of magnitude

… & outlook
• include HL-LHC projections 
• extend the FCC-ee dataset (top, …)

13



Conclusions…
• EWPOs dominate the bounds 
• Higgs measurements constrain         
• Optimal Observables constrain 

general improvement of up to 2 orders of magnitude

… & outlook
• include HL-LHC projections 
• extend the FCC-ee dataset (top, …)

stay tuned for more exciting results
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