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SMto SMEFTframework
ÅNew physics appear to be decoupled at higher energies

ÅGiven particle content, write down allǘŜǊƳǎ ŀƭƭƻǿŜŘ ōȅ ǎȅƳƳŜǘǊƛŜǎΧ

ÅΧLƴŎƭǳŘƛƴƎ higher-dimensionaloperators!

ÅGenerated by new physics at scale ɤḻὺ
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Operators
ÅLagrangiandim-6 operator coefficient normalization:

ÅWarsaw basis
[1008.4884 Grzadkowskiet al]

Input scheme: 
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Operators

Å20 operators relevant for Higgs, 
diboson, and EWPO: 
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ÅTop-specific flavoursymmetry:
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Measurements

ÅHiggs, diboson, EWPO:

Å+ Top
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Measurements
ÅTop:
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Measurements

ÅEWPO:
Revised QCD uncertainties on 

ὃ not included: 
[2011.00530 ŘΩ9ƴǘŜǊǊƛŀ& Yan]

Tevong You



Measurements

ÅDiboson:

ÅConservative approach to unknown bin correlations at LEP: fit to subset of angular 
distribution bins

ÅLHC WW suppressed linear term 

ÅZjj recovers interference:

1606.06693 Berthier, Bjorn, Trott

2006.15458 ATLAS
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Measurements

ÅHiggs:

To be added: 2009.04363 CMS 3„evidence for Ὄᴼ‘‘



Measurements

ÅTop:
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SMEFT fit
ÅCombine Top, Higgs, diboson, and electroweak data

ÅSimultaneouslinear fit at leading order to 34operators

ÅMatched to simplified models at tree-level and one-loop stop 
example

ÅAnalytical Hessian method and numerical MCMC algorithm

ÅEasily extendable database and modular capabilities

ÅFitmakerpublic python code to be released
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SMEFT fit
ÅFitmaker: modular library of observables and theories
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SMEFT fit
ÅFitmaker: modular library of observables and theories
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Map operators to observables

ÅKeep only linear coefficient dependence

Å(For each observable ὢ, normalisedsuch that largest ὥ ρ)

ÅEWPO:

Log scale:
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Map operators to observables

ÅDiboson

Log scale:
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Map operators to observables

ÅHiggs signal strengths

Log scale:
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Map operators to observables

ÅHiggs STXS

Log scale:
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Map operators to observables

ÅHiggs STXS

Log scale:
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Impact of measurements
ÅIndividual 95% CL bounds switching on one operator at a time

ÅWhich observables constrain which operators the most?
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Impact of measurements
ÅIndividual 95% CL bounds switching on one operator at a time

ÅIndividual bounds hardly affected by STXS

ÅImpact on marginalisedconstraints
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Impact of measurements
ÅMarginalised95% CL bounds allowing all 20operators to vary
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Impact of measurements
ÅMarginalised95% CL bounds allowing all 34operators to vary

ÅWhich observables constrain which directions in marginalisedfit?
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Impact of measurements
ÅMarginalised95% CL bounds allowing all 20 operators to vary

ÅWhich observables constrain which directions in 
marginalisedfit? 

ÅPrincipal component analysis: eigenvectors of covariance 
matrix

ÅCorrelations:

Å+ Top


