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Introduction

Before the LHC started operating we all 
hoped for great discoveries...



LHC expectations

Supersymmetry

Extra dimensions

Compositeness

Microscopic
black holes



LHC results...
125 GeV
palm tree



LHC results...
125 GeV
palm tree

B-anomalies
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Introduction

A message from Nature?

NP 
scale

EW 
scale

LHC 
reach

maybe too far?

Effective Field Theory
approach

?

See talks by
Jordy de Vries,

Adam Falkowski (?)
and Andrzej Buras

SMEFTSMEFT
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The SMEFT

Focus on dimension-6 operators

Warsaw basis

Gauge invariant operators

[Grzadkowski et al, 2010]

Full 1-loop RGEs computed

2499 real parameters (3045 with B-violation)

[Alonso, Chang, Jenkins, Manohar, 
Shotwell, Trott, 2013-2014]
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The SMEFT

Focus on dimension-6 operators

Warsaw basis

Gauge invariant operators

[Grzadkowski et al, 2010]

Full 1-loop RGEs computed

2499 real parameters (3045 with B-violation)

[Alonso, Chang, Jenkins, Manohar, 
Shotwell, Trott, 2013-2014]

Computers are 
known to be good at

complex games...

Non-trivial coupled system
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DsixTools

Mathematica package

Modular structure

Each module can be 
used independently
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The modules
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SMEFTrunner

RGE running
of the SMEFT
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EWmatcher

Matching at 
the EW scale
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WETrunner

RGE running
of the WET
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Examples and applications

Chuck Norris fact of the day

Chuck Norris lost his virginity 
before his dad
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A simple program: numerics
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WCsInput.dat

SMEFT WCs input file

Block WC4
6 1.0 # phiBtilde
Block IMWCDPHI
1 1 0.1 # dphi(1,1)
1 2 0.2 # dphi(1,2)
1 3 0.3 # dphi(1,3)
2 1 0.1 # dphi(2,1)
2 2 0.2 # dphi(2,2)
2 3 0.3 # dphi(2,3)
3 1 0.4 # dphi(3,1)
3 2 0.5 # dphi(3,2)
3 3 0.6 # dphi(3,3)
Block WCDD
2 3 2 3 1.0 # dd(2,3,2,3)
Block WCPHIQ3
1 3 1.0 # phiq3(1,3)

Inspired by the SLHA

Similar format for the 
output file

Simple text file

Also possible to give input 
directly on the notebook
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A simple program: numerics
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Another simple program: analytics
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Another simple program: analytics
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Other stuff DsixTools can do for you

● Direct input on the notebook

● Easy loops with varying WCs and/or energy scales

● Output to simple SLHA inspired text files

● Transformation to fermion mass basis at the EW scale

● EW matching to many WET operators for B-physics

● QED and QCD running from the EW scale down to the b-quark mass scale

And much more to come!
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Summary
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Summary

Manual: arXiv:1704.04504
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A Mathematica package for the matching and RGE evolution from the new 
physics scale to the scale of low energy observables

Easy implementation of new modules
Comments (including critical ones!), questions and suggestions are welcome!



Thank you!
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