
QM 2022

Contribution ID: 831 Type: Poster

Resummation in the presence of energy loss: jet
observables and substructure
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Experimental data on a wide range of jet observables measured in heavy-ion collisions provide strong con-
straints on the underlying medium dynamics and are addressed by state-of-the-art Monte Carlo models. How-
ever, so far there has been little theoretical guidance on the systematics of medium modifications on such
diverse quantities as the inclusive jet spectrum, the intra-jet fragmentation functions and (groomed) substruc-
ture observables. We put forward a versatile and systematically improvable resummation framework for
calculating jet observables that accounts for radiative and elastic energy loss [1,2,3]. This relies only on the
separation of jet scales and medium scales that lead to the factorization of hard, early vacuum emissions and
soft, medium-induced branchings [1,4]. As three concrete examples, we discuss the a) inclusive jet spectrum
for different radii [2], b) the distribution of microjets/hadrons inside large jets, and c) the jet mass in heavy-ion
collisions. Tuning the medium parameters to the nuclear modification factor of inclusive jets simultaneously
provides a baseline modification of the fragmentation function as well as the shift and distortion of the jet
mass peak. This program grants, on one hand, a powerful framework to consistently study modifications of
jets across a wide range of observables (with a grip on their resilience to non-perturbative effects) and, on
the other hand, furnishes access to the value of the coupling between individual jet color charges with the
underlying medium.
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