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Objectives

General Objective

Specific 
objectives

Generate a computational reproduction, optimization and 
discussion of the analysis of the ATLAS experiment on 
the production of ZZ in proton-proton collisions at √s = 13 
TeV using open data.

Analyze the computational reproduction using Jupyter 
Notebook with ROOT C ++ kernel for the production of 
ZZ in the decay channel ZZ → 4l at √s = 13 TeV.

Discuss the results obtained from the computational 
reproduction using Jupyter Notebook with ROOT C ++ 
kernel for the production of ZZ in the decay channel ZZ 
→ 4l at √s = 13 TeV.

Optimize the results obtained from the computational 
reproduction for the production of ZZ in the decay 
channel ZZ → 4l at √s = 13 TeV.
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Online Documentation about the analysis: 
The main ATLAS-approved document

Data collected by 
the ATLAS detector 

during 2016. SM
BSM

http://opendata.atlas.cern/release/2020/documentation/index.html
http://opendata.atlas.cern/release/2020/documentation/index.html
https://cds.cern.ch/record/2707171
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Figura 1: ATLAS Open Data 13 TeV Documentation [1]. 

Four-lepton final state: 
The case of SM ZZ Diboson Production 

➔ ZZ → 4 leptons (eeee,ee𝜇𝜇,𝜇𝜇𝜇𝜇) channel
➔ Event selection:

◆ pT > 20 GeV, 4 leptons, opposite charge – same flavour pair.
◆ On-shell Z mass selection 

66 GeV < MZ < 116 GeV
➔ Small BR but very clean signal
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Preliminary Result: 
The case of SM ZZ Diboson Production

Figura 2: Comparison between data and MC prediction for the distribution in the ZZ → l+ l- l´+ l´- selection. Distributions 
of the invariant masses of the (a) first and (b) second reconstructed Z-boson candidates mll. The points represent 
experimental data. The filled histograms show the prediction from different MC simulations. The contributions are 
stacked. The statistical uncertainty is represented by the error bars on the data points and the hatched area on the MC 
prediction. The lower panels show the ratio of the data points to the stacked histogram [2].

(a) (b)
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