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Application of Machine Learning Based TopQuark
and � Jet Tagging to Hadronic Four-Top Final States

Induced by SM as well as BSM Processes

Theaim of this work is to solve the problem of hadronic jet substructure recognition using classical subjettiness
variables available in the parameterized detector simulation package, Delphes. Jets produced in simulated
proton-proton collisions are identified as either originating from the decay of a top quark or a W boson
and are used to reconstruct the mass of a hypothetical scalar resonance decaying into a pair of top quarks
in events where a total of four top quarks are produced. We compare a simple cut-based tagging method
for the stacked histograms of a mixture of the Standard Model and new physics processes with a multi-layer
perceptron classifier and a gradient boosting classifier. Due to the sufficient amount of data, we applied various
undersampling techniques to the training sets. Our findings demonstrate that gradient boosting methods
provide better results than the other tested approaches.

Primary Field of Research
Machine Learning

Author: Dr KVITA, Jiří (Joint Laboratory of Optics of Palacký University Olomouc and Institute of Physics of
Czech Academy of Sciences, Czech Republic)

Co-authors: Dr TOMEČEK, Jan (Department of Mathematical Analysis and Applications of Mathematics, of
Palacký University Olomouc, Czech Republic); MACHALOVÁ, Monika (Department of Mathematical Analysis and
Applications of Mathematics, of Palacký University Olomouc, Czech Republic); Mr BAROŇ, Petr (Joint Laboratory
of Optics of Palacký University Olomouc and Institute of Physics of Czech Academy of Sciences, Czech Repub-
lic); Mr PŘÍVARA, Radek (Joint Laboratory of Optics of Palacký University Olomouc and Institute of Physics of
Czech Academy of Sciences, Czech Republic); Dr VODÁK, Rostislav (Department of Mathematical Analysis and
Applications of Mathematics, of Palacký University Olomouc, Czech Republic)

Presenter: MACHALOVÁ, Monika (Department of Mathematical Analysis and Applications of Mathematics, of
Palacký University Olomouc, Czech Republic)


