
Global Higgs fits in the SMEFT 
framework within the SMEFiT toolbox

Luca Mantani

In collaboration with: 
J. Ethier, F. Maltoni, E. Nocera, J. Rojo, E. 

Slade, E. Vryonidou and C. Zhang

UCLouvain

Higgs Hunting -20/09/2021



Luca Mantani

2

SMEFiT framework

Theory
(N)NLO QCD + NLO EW SM XS


NLO-QCD, linear and quadratic, EFT

(SMEFT@NLO)


PDFs, avoid redundancy (no top) 

Data

Higgs data (inclusive, diff, STXS)


Top quark data


Diboson production (LEP + LHC)

Methodology
Two independent fitting methods: MCfit 
and Nested Sampling


Modular structure: easy to add new 
theory predictions and data


Output

Validation statistical toolbox: Fisher 
information, PCA, closure tests


Posterior probabilities in EFT 
parameter space, CL intervals
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Dim 6: Large number of operators and therefore degrees of freedom
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Linear contribution: leading correction

Quadratic contribution: useful information in many instances

NLO-QCD  
with SMEFT@NLO
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Data
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Results

Chi2 values: slight improvement 

(dataset dependent) 
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Results

Chi2 values: slight improvement 

(dataset dependent) 

Effects of quadratic  
corrections can be drastic

Linear Quadratic
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Dataset dependence



Luca Mantani

6

Dataset dependence
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Theory dependence
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Conclusions

❖ SMEFiT is a novel and flexible framework for global EFT interpretations.


❖ Already successfully employed for Top, Higgs and diboson data. 

❖ Several functionalities to cross-check and validate results. 

New steps:


❖ Add new data (VBS, Tevatron, low-E observables, recent LHC results, …) 

❖ Improve theory (RGEs, NLO-QCD and EW in EFT, etc) 

❖ Improve fit methodology (higher number of operators require better efficiency)
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Conclusions

Thanks!

❖ SMEFiT is a novel and flexible framework for global EFT interpretations.


❖ Already successfully employed for Top, Higgs and diboson data. 

❖ Several functionalities to cross-check and validate results. 

New steps:


❖ Add new data (VBS, Tevatron, low-E observables, recent LHC results, …) 

❖ Improve theory (RGEs, NLO-QCD and EW in EFT, etc) 

❖ Improve fit methodology (higher number of operators require better efficiency)
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Backup
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What is SMEFiT

Slide from Juan Rojo’s talk at LHCEFTWG

See G. Magni talk
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EFT operators

EWPO
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Individual log-likelihood
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Individual log-likelihood
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PCA
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PCA
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!

Flat directions

Diagnostic tool: is the basis used  
good for the dimensionality?

Eventually one can fit in the PC basis 
(not done in the present fit)
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EFT sensitivity

Useful to gain insight from Information Geometry
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EFT sensitivity

Useful to gain insight from Information Geometry
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Top Yukawa

Four fermion operators

TGC operator

In the quadratic case the picture  
does not change much
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Methodology

MCfit: generate MC replicas to construct probability distribution in

experimental data space. 

Determine EFT coefficients replica by replica.
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Global fit result
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2D fits
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