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The ATLAS Experiment
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Theoretical Prediction
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Theoretical Prediction
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Theoretical Prediction

+ VH/ttbarH/VBF H 6



Simulation
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Simulation
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Simulation

+ Irreducible Background (ZWW, ZZW, ZZZ, ttbarZ, 
ttbarWW) Simulated with SHERPA
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Data Sample and Event Selection
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https://docs.google.com/file/d/1lXUTyfmN43EI8sYIlp42bprzJHFJX_aq/preview


Unfolding procedure
Corrects for experimental effects, allows direct comparison with particle-level predictions within 
fiducial phase space.

The response matrix        consists of three contributions:

● Reconstruction efficiency: 
60-80% but lower (~30%) for lower  

● Fiducial fraction: 
Close to unity, ~90% for        <200 GeV 

● Bin migration effects: 
Fiducial purity (i=j) ~ 80%
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Uncertainties

● Stats limited analysis (2000 Poisson 
pseudo-datasets).

● Lepton
○ electron and muon reco, ID and isolation 

efficiency.
○ resolution and scale uncertainties.

● Unfolding
○ Reco MC vs particle level distribution
○ Generator choice for qq->4l.

● Theoretical
○ Particle-level predictions. 
○ Renormalisation and factorisation scales, PDF 

and parton showering.
● Luminosity

○ 2015+2016 luminosity uncertainty ~ 2.1%
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Expected value :  
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Results and Interpretation
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Results and Interpretation

Upper limit off-shell Higgs 

production (95% CL):                                   
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Results and Interpretation

Higgs boson to top quark 
(Ct) and gluons (Cg, zero 
in the SM) 
constrained. 

Parameter space which 
lies outside contour 
excluded @ 95% CL. 
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Back up: Experiment
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Back up: Data Sample
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Fig.4. Distribution of events passing the 
selection as a function of the four-lepton 
invariant mass.
 

Back up: Results and Interpretation
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Back up: Results and Interpretation
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Conclusions

m4l distribution using 36.1 fb-1 p-p collision @ 13 TeV in ATLAS

Results consistent with SM predictions  


