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• The increasing limits on the scale of 
new physics motivate the use of 
EFTs.

• We need an efficient way of 
organizing the search for new 
physics.
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• The use of EFTs allows us to classify all observable models of new 
physics.

• Dictionaries are a mapping between UV extensions and IR effects:
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• Dictionaries are a mapping between UV extensions and IR effects:

• The tree level dictionary for the SMEFT at dimension six is already 
computed.

• Its extension to one loop is necessary for a realistic analysis.
[de Blas, Criado, Perez-Victoria, Santiago ’18]

Dictionaries: a new guiding principle

• The use of EFTs allows us to classify all observable models of new 
physics.
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The One-Loop Dictionary
• SOLD is a Mathematica package encoding 

the SMEFT One-Loop Dictionary.
[G. Guedes, PO, J. Santiago ’23]

• The current version includes SMEFT operators whose leading 
contribution is one loop.
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The One-Loop Dictionary
• SOLD is a Mathematica package encoding 

the SMEFT One-Loop Dictionary.
[G. Guedes, PO, J. Santiago ’23]

• The current version includes SMEFT operators whose leading 
contribution is one loop.

• The new version will include the whole SMEFT at dimension six.
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Constructing the dictionary

• We consider a generic theory:

Φa

Ψa

scalar multiplet

fermion multiplet

Yabc, Xabc, …
couplings and 
Clebsch-Gordan 
tensors
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• We use Matchmakereft to compute all possible diagrams contributing 
to a certain operator and extract their hard region.

Constructing the dictionary

• We consider a generic theory.
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• We use Matchmakereft to compute all possible diagrams contributing 
to a certain operator and extract their hard region.

Constructing the dictionary

• We consider a generic theory.

• We reduce the result to the Warsaw basis and include evanescent 
contributions.
[J. Fuentes-Martín, M. König et al., ’22] 
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• We use Matchmakereft to compute all possible diagrams contributing 
to a certain operator and extract their hard region.

Constructing the dictionary

• We consider a generic theory.

• With this result we can:

List the representations that 
contribute.

Fix the representations and compute 
the result using GroupMath.

[Fonseca ’20]
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Using SOLD
• Installation:
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• Model classification.

Using SOLD
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• Model classification.

Using SOLD
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• Model classification.

Using SOLD
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• Matching results:

Using SOLD
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• Matching results:

Using SOLD
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• Generation of Lagrangians:

Using SOLD
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• Interplay with Matchmakereft:

Using SOLD
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• Tension in non-leptonic B meson decays alleviated in benchmark point:

A pheno example

[A. Biswas et al., ’23]

• Check ListModelsWarsaw

• Check contribution with Match2Warsaw.

• Complete analysis with MatchMakerEFT in conjunction with other tools 
(smelli, Match2Fit…).
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Conclusions
• EFTs allow us to construct dictionaries classifying all observable 

models, even the ones we did not think about. 

• The complete dictionary at one loop is essential to perform a 
comprehensive analysis.

• The ease of use and all its functionalities make SOLD is a powerful 
tool for model-building.


