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● 20 minutes is not enough to give a proper overview of the 
tremendous amount of recent progress in EFTs

● This is going to be a (very) personal view of the status of the field, with 
a with a particular emphasis on (some of the recent) developments 
done by members of the group in Granada 

Disclaimer



● Effective field theory is an essential tool to study physics across scales

EFTs are essential!
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Told you so
 (many years ago)

● Why are we so interested now?

● Experiment:
– It seems like a mass gap is 

actually present!
● Tools:

– We now have tools that allow us 
to make calculations that were 
impossible until recently.
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What is experiment telling us?

1 TeV 10 TeV

Turning all the stones! NP seems to be relatively heavy.
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Connecting theory and experiment

We need a more 
efficient approach!!

Effective Field Theories!
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EFTs allow for an efficient two-step comparison 
between theory and experiment:

Bottom-up: model-independent parametrization of 
experimental data in the form of global fits. 

➢ Small number of models (EFTs).

➢ Observables computed just once.

Top-down: model discrimination (matching).

➢ Has to be done on a model-by-model basis.

➢ Can be automated and fully classified. 

The effective way beyond the SM
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Bottom-up: global fits
● Global fits allow for a model-independent parametrization of 

experimental data.
Wilson coefficients

Cut-off

Gauge and Lorent 
invariant operators

● The EFT correctly captures the low-energy effects of arbitrary high-
energy physics.

● The higher the mass dimension of an operator the smaller its 
contribution.
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Bottom-up: global fits
● Global fits allow for a model-independent parametrization of 

experimental data.

● Computer tools fully automate this task.

● HEPfit. Joint fit to SM and BSM parameters (including SMEFT)
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Top-down: connecting NP to EFTs
● The top-down approach consists on matching specific NP models to 

the EFT: computing the EFT Wilson coefficients in terms of the 
parameters of the NP model.

● We sacrifice model independence in favor of model discrimination 
(physics) and model completeness.

● Power counting makes the problem of classifying the models that 
contribute at a certain order solvable.

● Computer techniques allow us to automate the matching calculations.

● IR/UV dictionaries tell us all possible models that can contribute to a 
specific experimental observable at certain order in the EFT 
expansion: A new, alternative guiding principle beyond naturalness.
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Automated matching with MME

– Off-shell diagrammatic matching.
– Relies on robust tools (qgraf, form, 

python, mathematica).
– Efficient, flexible, powerful.
– RGE calculation, finite matching, off-

shell operator independence, ...
– New developments expected soon:

● On-shell matching
● Two-loop calculations
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Automated matching with matchete

Borrowed from A.E.Thomsen @ HEFT2025
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IR/UV dictionaries
● The leading IR/UV dictionary (tree-level, dimension 6 SMEFT) was 

computed a few years ago.

● Complete list of all possible models that contribute to experiment at 
tree-level and dim 6 (and their contributions).

[Blas, Criado, Pérez-Victoria, Santiago ‘18]

Granada DictionaryGranada Dictionary
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Towards the next IR/UV dictionaries
● The one-loop, dimension 6 IR/UV dictionary is almost complete (only 

heavy vectors missing) [Guedes, Olgoso, Santiago Scipost Phys ‘23]
[Guedes, Olgoso ‘24]

Smeft One Loop Dictionary (SOLD)Smeft One Loop Dictionary (SOLD)
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Renormalization of general EFTs
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● Matching or RGE calculations have to be repeated on a model-by-model 
basis. Even with automation this is not very efficient.

● Why not do the calculation once and for all?

● Write down a generic EFT up to dimension 6 [with Sym2Int].
● Compute its RGEs [using Matchmakereft].
● The result is valid for arbitrary EFTs (only the group theory remains to be 

done).

● The formalism and renormalization of bosonic operators is now 
finished.

● We are working on the renormalization of fermionic operators.

● The next step is the calculation of finite matching (of a general UV 
theory onto the general EFT).

Renormalization of general EFTs

[Fonseca, Olgoso, Santiago ‘25] [Misiak, Nalecz ‘25] [Aebischer, Bresciani, Selimovic ‘25]
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RGEs of general EFTs
● Build the most general EFT using Sym2Int.

● Compute its beta functions using MME.

[Fonseca, Olgoso, Santiago ‘25]
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Other recent progress on EFTs
● Formal developments taking place (and being automated):

– On-shell matching

– Automation of EFT calculations beyond one-loop:

– Efficient implementation of BMHV scheme for

– Geometrical methods in EFTs

[Fuentes-Martín, Palavric, Thomsen ‘23]
[Born, Fuentes-Martín, Kvedaraite, Thomsen ‘24]
[Fuentes-Martín, Moreno-Sánchez, Palavric, Thomsen ‘24]
[Lazopoulos et al, in progress]

[Olgoso, Vecchi ‘24]
[Fuentes-Martín, Moreno-Sánchez in prep.]

[Alonso, Jenkins, Manohar, Helset, Martin, 
Pagès, Naterop, Craig, Cohen, Brivio, Davighi, 
Houtz, West, ...]

[Chala, López-Miras, Santiago, Vilches Scipost Phys ‘25]
[López-Miras, Vilches ‘25]
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● EFTs have experienced a lot of theoretical progress in the last decade.

● Automation has played a pivotal role in their application to BSM physics.
– Global fits to all available experimental data now possible and fully automated.
– RGE and finite matching calculations fully automated at 1-loop (diagrammatic and 

functional), progress towards 2-loop automation.
– IR/UV dictionaries now available up to 1-loop order in the SMEFT (almost).
– Renormalization (and finite matching) of general EFTs.

● The combination of these tools will be crucial to take full advantage of 
all the experimental information that we will collect in the next decades.

Conclusions and outlook
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The (effective) future is brilliant, full of 
tools, interesting physics, many new 
ideas to develop and plenty of data to 
analyze!
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