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What is dEFT?
• A python tool to constrain the Standard Model Effective Field Theory with 

differential cross sections


• dEFT design goals:


• simple, fast, extensible, in a word…deft


• dEFT is an alpha state: 


• available on GitHub for snooping


• stable, documented release within ~ 1 year
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https://github.com/keaveney/dEFT


theory predictions for  in SMEFT
dσ
dX

differential cross sections ( )
dσ
dX

JHEP 02 (2019) 149

PhysRevD.103.096024

http://dx.doi.org/10.1007/JHEP02(2019)149
https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1103%2FPhysRevD.103.096024&v=bad26179


theory predictions for  in SMEFT
dσ
dX

differential cross sections ( )
dσ
dX

JHEP 02 (2019) 149

PhysRevD.103.096024

regression 
morphing model  

dσ
dX

(ci)

Constraints on  via estimation of n-dimensional posterior pdfci

(arXiv:2107.01053)
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Cross sections in SMEFT 

SM cross section 

1 unknown

σ(ci) = σSM +
i=n

∑
i=1

ci

Λ2
βi +

j=n

∑
j=1

i=n

∑
i=1

cicj

Λ4
βij

SMEFT cross 
section

linear terms 

n unknowns

quadratic terms 

 unknowns
n(n + 1)

2

Determining the unknowns yields the cross section for any  values!ci
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Regression Morphing

S( ⃗β ) =
i=p
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determine unknowns by minimising  over  theory predictions 

typically  >> number of unknowns 

test by comparing model to independent theory predictions 

S p

p
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Estimating the posterior pdf

emcee  
• explores  space and numerically 

estimates posterior
ci

corner  
• marginalises n-dimensional posterior pdf 

and estimates Bayesian credible intervals

(arXiv:2107.01053)
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dEFT inputs
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• Entire analysis defined in 
single json file, two main 
blocks…


1.data 



dEFT inputs

• Entire analysis defined in 
single json file, two main 
blocks…


2. model 
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An example dEFT analysis
• dEFT already used to study potential impact of future HL-LHC differential 

cross section measurements of the  processtWZ

(arXiv:2107.01053)
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Summary
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• dEFT constrains the SMEFT using differential cross sections in three steps 

1. regression morphing model of  


2. emcee  explores parameter space and estimates posterior pdf


3. corner  marginalised posterior and estimates Bayesian credible intervals


• dEFT is an alpha state:  

• used for analysis in preprint (arXiv:2107.01053)


• available on GitHub for snooping


• stable, documented release within ~ 1 year
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