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Motivation

Implementations of the SMEFT have multiplied.

Cross validations are slightly non trivial
and basically inexistent (or private).

Experimentalists may be somewhat lost.
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Mandate

from the LHC HXS/EW/TOP WGs

to implementation authors

inspired by the TOP WG EFT standards [1802.07237]

where some top-centric comparisons were performed
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Groups involved

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

comparisons performed so far:
· dim6top–SMEFTsim
· dim6top–SMEFT@NLO
· Recola2–SMEFTsim
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Agreement principles

decentralized pair-wise comparisons
(by implementation authors, first between sets of similar ones, lots of diversity)

based on squared matrix elements (SM,linear,squares)

at random phase-space points (only num. unc., no MC)

for equivalent parameter points (sometimes tricky)

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

couplings & parameters needs to be fully EFT-linearized
(equivalence theorem otherwise breaks)

input scheme with all masses
mZ and mW in particular (to avoid EFT-dependent propagators)

so far:
· widths=0 (to avoid EFT-dependent propagators)
· spin+colour averages
· CKM=1 by default
· LO but extendable to loop level following BLHA

Gauthier Durieux – VBSCan WG1 meeting – 23 October 2019 5

https://indico.cern.ch/event/849165/


Equivalent parameter points

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

encouraged implementation of conversions in public codes
Rosetta/wcxf-python
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MadGraph plugin for UFO comparisons

streamline the amplitude computation
given equivalent SLHA parameter cards

append to/create LHE comparison output
+ human-readable tables

commented example and outputs at
https://bazaar.launchpad.net/~rwgtdim6/mg5amcnlo/plugin_eft_

contrib/view/head:/example/compare_models_top.py
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The top-EFT example
SMEFT@NLO ↔ dim6top ↔ 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
SMEFT@NLO ↔ dim6top ↔ SMEFTsim

1. Specify the SLHA benchmark locations

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

3. Specify the LHE input/output file

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

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

6. Run!

7. Get the LHE output

8. Examine PDF table
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Summary

A validation protocol for SMEFT implementations
has been developed.

UFO model comparisons are facilitated by a MadGraph plugin.

Providing parameter conversions in public tools is encouraged.

Your model comparisons are welcome!
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