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Jets in the medium

J. Brewer, HP'20

Quark-gluon plasma (QGP) created in heavy ion collision:
decon�ned phase, hot dense medium

Jets, collimated sprays of energetic particles, serving as
hard probe to medium properties

Jets are quenched and modi�ed in the medium via
parton energy loss

RAA = Spectrum in AA
Spectrum in pp

ATLAS collaboration PLB 790 (2019) 108
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Jet substructures

Soft Drop condition: zg > zcut ( Rg
R )�

J. Mulligan, HP'20

Detector as camera: positions, energies of
particles

All jet constituents are reclustered in angular
ordering.

SoftDrop: �nd the �rst hard splitting between two
subjets satisfying zg > zcut � � with momentum
sharing zg and angle of branching Rg .
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Jet modi�cations: ambiguous interpretations

Ratio of jet observables distr.
between medium and vacuum,
BOTH with pjet

T > pcut
T

Interplay: jet substructures, e.g., Rg , could
– be modi�ed during the passage through the

medium and/or
– affect the amount of jet energy loss and then this

jet doesn't pass the pT cut in the selection, i.e.,
selection bias.

Jets produce emissions with smaller Rg in
medium than in vacuum: presumes medium scale
dominates

Jets with larger Rg in vacuum are more
suppressed in medium: presumes vacuum scale
dominates

Can we disentangle these two effects with
knowledge of the degree of quenching for each
individual measured jets?
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