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Jet substructure in heavy-ion collisions o)

ALICE

There are many simultaneous unknowns in jet quenching theory:

Strongly-coupled vs. weakly-coupled interaction
Color coherence

Spacetime picture of parton shower

Nature of quasiparticles
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Jet substructure is an appealing tool to disentangle these
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Jets with ALICE

ALICE reconstructs jets at midrapidity with a high-precision
tracking system (ITS+TPC) and EMCal
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ALICE

Charged particle jets

0 High-precision spatial resolution to resolve particles

—» ldeal for jet substructure measurements
Full jets (charged tracks + EMCal 71'0,")/)

O More direct comparison to theory
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Experimental challenge: Background

Ensemble

observables

For observables that don’t involve event-by-event
identification of objects: ensemble-based methods

Ungroomed angularity, mass, N-subjettiness, ...
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ALICE

Object identification

For observables that involve jet-by-jet object
identification: background can induce mis-tagging

Groomed observables, leading subjets, ...
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Groomed jet substructure
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ALICE
Substructure of recoiling jet in semi-inclusive hadron-jet coincidence
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Subjet fragmentation (®

ALICE

Cluster inclusive jets with radius R, then recluster with anti-k, with radius r
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Subjet fragmentation (®

ALICE

Cluster inclusive jets with radius R, then recluster with anti-k, with radius r
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Subjet fragmentation

Hardening distribution at intermediate z,
0 Large quark-gluon differences in vacuum
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Subjet fragmentation

Hardening distribution at intermediate z,
0 Large quark-gluon differences in vacuum
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Summary ®

ALICE

New ALICE measurements of jet substructure in heavy-ion collisions — emphasis

on observables that can be directly compared to theoretical calculations

0 Unfolded for background and detector effects

0 Analytically calculable in proton-proton collisions

Emerging picture of jet quenching phenomenology

0 Hard splitting not strongly modified — z, 7

0 Collimation/filtering of wide jets — &,

0 Medium-induced soft splitting can be exposed in region dominated by quark jets — z,

N
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