
11th International Conference on Hard and Electromagnetic Probes of
High-Energy Nuclear Collisions

Beitrag ID: 64 Typ: Talk

The information content of jet quenching and
machine learning assisted observable design

Dienstag, 28. März 2023 16:30 (20 Minuten)

We employmachine learning techniques to identify important features that distinguish jets produced in heavy-
ion collisions from jets produced in proton-proton collisions [1]. We formulate the problem using binary
classification and focus on leveraging machine learning in ways that inform theoretical calculations of jet
modification: (i) we quantify the information content in terms of Infrared Collinear (IRC)-safety and in terms
of hard vs. soft emissions, (ii) we identify optimally discriminating observables that are analytically tractable,
and (iii) we assess the information loss due to the heavy-ion underlying event and background subtraction
algorithms. We illustrate our methodology using Monte Carlo event generators, where we find that impor-
tant information about jet quenching is contained not only in hard splittings but also in soft emissions and
IRC-unsafe physics inside the jet. This information appears to be significantly reduced by the presence of
the underlying event. We discuss the implications of this for the prospect of using jet quenching to extract
properties of the QGP. Since the training labels are exactly known, this methodology can be used directly
on experimental data without reliance on modeling. We outline a proposal for how such an experimental
analysis can be carried out, and how it can guide future measurements.
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