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Abstract:

The ATLAS Run I data as provided by CERN’s LHC has been systematically
searched for the presence of supersymmetric partners of the top quark (stops)
using the identification of charm-flavored jets and boosted top tagging. No signs
of stop could be established yet.
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Report:

Finding signs of new phenomena is the most important goal of the ATLAS
experiment at CERN’s LHC. The search for stops is among the most promising
ways to achieve this goal. I have established with my research group dedicated
techniques to optimize the search for stops. Building on existing algorithms to
identify b-flavored jets (so-called b-tagging) I designed a first dedicated
algorithm at a hadron collider to identify charm-flavored jets (so-called c-
tagging). [ pioneered Deep Learning over the last two years within ATLAS and
optimized and successfully applied it to design a generic jet-flavor tagger
(separation of b-, c- and light-flavor jets) which has already been adopted by the
ATLAS flavor-tagging group and which outperforms previous flavor-taggers in
efficiency vs. rejection, speed and memory consumption. Preliminary studies
show that the current data-driven calibration approaches for flavor-tagging also
work for taggers which use Deep Learning.

Top-tagging refers to the identification of high-pT ‘boosted’ top quarks through
the substructure analysis of three-prong hadronic top decays (t -> Wb -> qq'b)
using large calorimeter jets, the so-called ‘fat jets’. It has been pioneered in the
ATLAS Top-Exotics sub-group that I convened for two years and where I gained



a lot of expertise. In addition, my research group contributed to top-tagging
performance studies.

Both c-tagging and top-tagging is crucial for my ongoing searches for stop
where the stop decays to a charm-jet and the Lightest Supersymmetric Particle
(LSP), or to a top-quark and the LSP, respectively. Further journal publications
for both stop hypotheses are imminent.
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