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Figure 1: The 13 TeV ATLAS Open Data, hosted on the CERN and ATLAS Open Data online portals [1].



Four-lepton final state

The case of SM Higgs boson
production in the H—>ZZ*—4|
decay channel

The so-called “golden channel” of
the Higgs boson.

0.0124% branching fraction into
final states with electrons or
muons.

Small background contamination.
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Figure 2: The four-lepton invariant mass mal
distribution in selected events are shown. [2] 4



Research objectives

Overall objective

Propose an optimization to the computational analysis of the Higgs boson in the
decay channel H—ZZ*—4l at Vs=13 TeV using ATLAS Open Data in Jupyter Notebook
with ROOT C++ kernel.

Specific objectives

e Reproduce the computational analysis of the Higgs boson in the decay channel
H—ZZ*—4l at vs=13 TeV of ATLAS Open Data in Jupyter Notebook with ROOT
C++ kernel,

e Discuss the results obtained in Jupyter Notebook with ROOT C++ kernel with
the computational analysis of the Higgs boson from ATLAS Open Data in the
decay channel H—ZZ*—4l at Vs=13 TeV.

e Optimize the computational analysis of the Higgs boson in the decay channel
H—ZZ*—4l at Vs=13 TeV based on the discussion of results.



Scope ¢ N

jupyter

In accordance with: ATLAS Open Data's overall goal for the
published dataset and tools [2].

Via: The “Jupyter Notebooks"” software tool.

With: “ROOT C++" analysis framework.

The proposed research will contribute to the reproduction of the software tool
and will also propose an optimization to "C++ framework for the 13 TeV ATLAS
Open Data analysis" [3], for the example of the Higgs boson in the decay
channel H—ZZ*—4l in Jupyter Notebooks with ROOT C++ kernel.



https://jupyter.org/
https://root.cern/
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