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How it happened

Various SMEFT implementations,
with different focuses.

Cross validations are non-trivial,
public ones were inexistent.

Mandate from HXS/EW/TOP WGs,
to implementation authors (circa end of ’18).

inspired by the TOP WG EFT note [1802.07237]

featuring some top-centric comparisons
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Groups having participated

dim6top https://feynrules.irmp.ucl.ac.be/wiki/dim6top

SMEFTsim https://feynrules.irmp.ucl.ac.be/wiki/SMEFT

SMEFT@NLO https://feynrules.irmp.ucl.ac.be/wiki/SMEFTatNLO

SmeftFR https://www.fuw.edu.pl/smeft

HEL https://feynrules.irmp.ucl.ac.be/wiki/HEL

BSMC https://feynrules.irmp.ucl.ac.be/wiki/BSMCharacterisation

Powheg SM-EFT https://powhegbox.mib.infn.it

Recola2 https://recola.hepforge.org

HiggsPO https://www.physik.uzh.ch/data/HiggsPO

Whizard https://whizard.hepforge.org

Sherpa https://sherpa.hepforge.org

existing comparisons:
· dim6top–SMEFTsim [’19][’20]
· dim6top–SMEFT@NLO [’19]
· Recola2–SMEFTsim [’19]
· SMEFTsim–SMEFT@NLO [’20]
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Agreement principles

decentralised pair-wise comparisons (by implementation authors)

of 1, 2-to-n squared matrix elements (SM,linear,quadratic)

at random phase-space points (fast and precise)

for equivalent EFT parameter points (where implementations overlap)

stored and shared in LHE+SLHA formats (as standard as possible)
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Further details

couplings fully linearised in the EFT
to preserve the equivalence theorem, separate lin. & quad.

input scheme with all masses
to avoid EFT-dependent propagators

so far:
· widths=0 (to avoid gauge & prop. dependences)
· helicity+colour averaged squared amplitudes
· tree level
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Translations between models

sometimes tricky to establish
· different bases, sets of operators, assumptions (flavour, CP, etc.)
· different signs and normalizations
· different covariant derivative conventions (i.e. field definitions)
· different parametrisations (e.g. Re+Im vs. abs+phase)
· ...

implementing conversions in public codes encouraged
Rosetta/wcxf-python

listed as possible Area-1 project in LHC EFT WG
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MadGraph plugin for UFO comparisons [GD, O.Mattelaer ’19]

streamline amplitude computation
exploiting MG reweighting routines
given equivalent SLHA parameter cards

produce · LHE comparison output
· human-readable tables

commented example and outputs here
top-sector comparison of SMEFT@NLO ↔ dim6top ↔ SMEFTsim
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LHE format
Tag, generator, model, processes, parameter point

Phase-space point, squared matrix elements

Human-readable tables
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LHE format
Tag, generator, model, processes, parameter point

Phase-space point, squared matrix elements

Human-readable tables

Gauthier Durieux – LHC EFT WG ‘Predictions and tools’ – 31 Jan 2022 7

https://indico.cern.ch/event/1096488/


Possible loop extension
Based on BLHA, quoting 1/ε0,1,2 terms [BLHA ’13]
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Summary

Validation protocol for SMEFT implementations
open, flexible, and decentralised

precise and economical
relying on MC standards

comparisons facilitated for UFO models in MadGraph

Missing streamlined translations between models

Loop-level comparison not implemented
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Backup: plugin howto



The top-EFT example
dim6top ↔ SMEFT@NLO ↔ SMEFTsim

-1. Work out the correspondence between model parameters
· · ·

· · ·
0. Create sets of equivalent SLHA parameter cards

· · ·

· · ·
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The top-EFT example
dim6top ↔ SMEFT@NLO ↔ SMEFTsim

1. Specify the SLHA benchmark locations

2. Specify the models (and restrictions)
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The top-EFT example
dim6top ↔ SMEFT@NLO ↔ SMEFTsim

3. Specify the LHE input/output file

4. Specify the amplitudes to compare
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The top-EFT example
dim6top ↔ SMEFT@NLO ↔ SMEFTsim

5. Specify how to get SM,linear,squares in each model
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The top-EFT example
dim6top ↔ SMEFT@NLO ↔ SMEFTsim

6. Run!

7. Get the LHE output

8. Examine PDF table
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