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Global EFT analyses nowadays use 
EWPT, LEP WW, 

Higgs, Top, HTop, 2F, 4F from  
Tevatron, LHC Run1 and Run2 inclusive and differential

and even flavour in some cases

So it’s a game of matching hundreds of observables with a 
very large parameter space, and give a consistent view 

when all EFT directions are taken into account

This is very tricky, theoretically and experimentally



EFT approach

Well-defined theoretical approach 
Assumes New Physics states are heavy

Write Effective Lagrangian with only light (SM) particles
BSM effects can be incorporated as a momentum expansion
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BSM effects SM particles

BSM is a perturbation around the SM
Each operator can be improved at higher orders in 

QCD and EW corrections
EFT parameter space 
= many directions “C”
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Combination is important: each operator affects many 
observables beyond the LHC group separation
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We have to choose which observables to use, 
to avoid double-counting

Those choices are not straightforward/unique
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more on this…
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When considering many observables at once:
With a fixed set of cuts we can compute how the EFT 

coefficients correlate among different observables
but lack information on how all these measurements 

correlate, even within each experiment 
(lumi, pdfs, jet resolution, …)

Note that:
We can only use observables whose 
dependence on the EFT coefficients 

we can simulate and fit
eg, mtt(C’s) for the experimental 

bins 



More comments:

Signal and backgrounds can both be affected by EFT effects, 
and background composition changes 

within the differential distribution 
whereas typical analyses assume BSM affects signal only

It is clear that with more information we would be able to 
push further these studies

aim is to find a robust deviation
which may not have a clear equivalent in one distribution/

individual channel which could explain it
so we need to make sure each element in the fit is at its best



Sample case:
For the white paper, we did a simple exercise

just Higgs, compare single vs combined experimental results
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The fit was done using MultiNest approach, ph/0809.3437

we did not symmetrise the errors, used a 
likelihood called ‘Variable Gaussian’ from 

Barlow’s physics/0406120

Main differences in the datasets:
1. The combination by ATLAS and CMS takes into account 
correlations of systematic uncertainties etc - overall it should 
be a more correct combination as they have access to more 
statistical information.
2. The individual datasets each consist of 9 datapoints, 
presented in terms of cross sections and branching ratios. The 
combination is a table of 23 datapoints, all in the form of signal 
strengths.  This recombination into more datapoints and a new 
parametrisation provides more constraining power on the EFT 
coefficients. 



With all this in mind, this plot simply illustrates that with 
more information one can do a better job

nothing mind-blowing…


