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Why global fits?

1.

• Need to assess deviations in several observables.

• SMEFT offers a common interpretation to them in a more model-

independent way.

• Large number of parameters require broad dataset.

• A truly global fit would be a key piece in the legacy of (HL-)LHC

| Towards a systematic UV interpretation of global fits | Alejo N. Rossia, 16 June 2022



Why global fits?

1.

• Need to assess deviations in several observables.

• SMEFT offers a common interpretation to them in a more model-

independent way.

• Large number of parameters require broad dataset.

• A truly global fit would be a key piece in the legacy of (HL-)LHC

• However, simple UV models allow us to interpret more easily the results.

| Towards a systematic UV interpretation of global fits | Alejo N. Rossia, 16 June 2022



Why global fits?

1.

• Need to assess deviations in several observables.

• SMEFT offers a common interpretation to them in a more model-

independent way.

• Large number of parameters require broad dataset.

• A truly global fit would be a key piece in the legacy of (HL-)LHC

• However, simple UV models allow us to interpret more easily the results.

| Towards a systematic UV interpretation of global fits | Alejo N. Rossia, 16 June 2022

arXiv: 2105.00006

Fitmaker

arXiv: 2108.01094arXiv: 2012.02779



Why global fits?

1.

• Need to assess deviations in several observables.

• SMEFT offers a common interpretation to them in a more model-

independent way.

• Large number of parameters require broad dataset.

• A truly global fit would be a key piece in the legacy of (HL-)LHC

• However, simple UV models allow us to interpret more easily the results.

| Towards a systematic UV interpretation of global fits | Alejo N. Rossia, 16 June 2022

arXiv: 2105.00006

Fitmaker

arXiv: 2108.01094arXiv: 2012.02779

No interpretation in terms 

of UV models yet!
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The SMEFiT framework

2.

• SMEFT at dimension 6, Warsaw-like basis.

• Datasets: Top quark production, Higgs production and decay, Run II 

diboson production, LEP WW production, EWPO (approx.).

• State-of-the-art theoretical predictions:

• SM at NNLO QCD with NLO EW where available.

• SMEFT predictions with NLO QCD corrections (based on SMEFTatNLO), with 

interference and quadratic terms.

•Two complementary fitting strategies:

• MCFit: MonteCarlo replica method, inspired by NNPDF analysis.

• Nested Sampling: reconstructs the posterior by means of Bayesian inference.
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3.

UV assumptions
Any UV model boils down to a restriction of the EFT space.

Applying them to a general fit will fail in general, they must be considered 

from the beginning.
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3.

UV assumptions

Let’s add to the SM another scalar:

General UV Lagrangian:

At tree-level, use Granada dictionary! (arXiv: 1711.10391) 

We can perform the fit with any one-particle SM extension in there.

Any UV model boils down to a restriction of the EFT space.

A simple example

Applying them to a general fit will fail in general, they must be considered 

from the beginning.
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4.

Tree-level matching
Flavour symmetry:

Enforced at the level of WCs, work out its meaning in terms of UV couplings.
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Simple constraints on WCs

5.

Linear relations Sign-definiteness

The fit is performed assuming all these constraints 

Automatized computation for all models
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Not so simple constraints on WCs

6.

Relaxed flavour assumptions for the same model give:

Relations like this are common when using 1-loop matching results.

Their computation is also automatized.
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Sign-definite posteriors.

7.

How to correctly compute the bounds with this distribution?

Linear fit Quadratic  fit
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Credible Intervals for bounded distributions

8.
Reference: J. K. Kruschke, Doing Bayesian Data Analysis, Second Ed., Academic Press (2015) Ch. 12, Pages 335-358.

α% C.I.
[
100−α

2
th percentile, 

100+α

2
th percentile]E.T.I.:

H.D.I.:

E.T.I.: Equal-tailed interval H.D.I.: Highest-density interval

Adapting the ETIs to bounded distributions
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Credible Intervals for bounded distributions

9.
Image from: J. K. Kruschke, Doing Bayesian Data Analysis, Second Ed., Academic Press (2015) Ch. 12, Pages 335-358.
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Credible Intervals for bounded distributions

10.

Comparing results with ETIs and HDIs 

Quadratic  fit
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What UV information can we extract?

11.

Automatized computation.
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Comparison with FitMaker

12.

NHO:                    fit

HO:                    fit
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Comparison with FitMaker

12.
Constrained by EWPOs

4-fermion

operators

NHO:                    fit

HO:                    fit
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Comparison with FitMaker

13.

Models for which the comparison is fair.

10-20% 

difference
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1-loop matching, our next milestone 

14.

• Use of Matchmaker EFT to compute the 1-loop matching results.

• We have the matching results for a handful of models.

• A big difficulty could be imposing the relations among WCs…

• But we’re woking on an alternative route!
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Conclusion and outlook

15.

• Volume of data calls for general and automatized analysis/fitting frameworks.

• The inclusion of UV models helps to understand the meaning of the fits.

• SMEFiT is on the way towards a very general and automatized framework to 

do this.

• The implementation with tree-level matching is mostly ready.

• The 1-loop matching case will be ready soon.

• The inclusion of EWPOs in SMEFiT is a pressing issue.
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