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Meson resonances and S matrix unitarity from lattice
QCD potentials

Pedro Bicudo

(IST & CFTP)

We discuss how to study I = 0 quarkonium resonances decaying into pairs of heavy-light mesons using static
potentials from lattice QCD. These static potentials can be obtained from a set of correlation functions containing
both static and light quarks. As a proof of concept we focus on bottomonium with relative orbital angular
momentum L = 0 of the bbbar pair corresponding to JPC = 0−+ and JPC = 1−− . We use static potentials from an
existing lattice QCD string breaking study and compute phase shifts and T matrix poles for the lightest heavy-light 
meson-meson decay channel. We discuss our results in the context of corresponding experimental results, in
particular for Υ(10860) and Υ(11020).

Work done with Marco Cardoso, Nuno Cardoso, Marc Wagner
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Searching for Rare Events at Colliders 
Using Deep Learning
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In recent years, Machine Learning has suffered an outstanding renaissance driven 
by groundbreaking developments around the so-called Deep Learning 
architectures, which have the power to process huge amounts of data in a variety of 
formats, like images and text. This has led to a growing interest of Deep Learning 
applications in HEP as current and future colliders have an increasing data 
collection capacity which often comes in different shapes, from low-level detector 
information to high-level variables of reconstructed objects.
In this talk, we will walk through current applications of Deep Learning to study rare 
phenomena at colliders. We will show recent results in developing Deep Learning 
tools to perform generic, signal agnostic, New Physics searches, as well as how 
low-level calorimeter data can be used to study rare physical phenomena such as 
Jet Quenching by the Quark Gluon Plasma.
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