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Jet-QGP interactions
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Probing jet broadening with angular correlations
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No significant nuclear modification of jet angular correlations!



Probing intra-broadening with jet substructures

Groomed radius
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Narrowing instead of broadening observed in experiment!



Biased jet selection in heavy-ion collisions
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ATLAS, Phys.Rev.C 107 (2023) 5, 054909
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Due to energy loss in QGP, effectively quenched jets may be less likely to pass the pT selection threshold
in A+A collisions, while some jets with insufficient quenching may still survive.
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» Signal of jet substructure broadening observed for jets with lower energy threshold in Pb+Pb collisions.



Simulating Heavy and Light quark jet Energy Loss
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Theoretical calculations of y + jet girth
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» Theoretical calculations of jet girth modification pattern are consistent with CMS data, show a clear
pr threshold dependence of modification pattern.

SW, Y Li, JW Kang, BW Zhang, arXiv:2408.10924, NST(2026) 10



Advantages of y + jet to capture jet broadening
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» y + jet reduces selection bias and can effectively select jets sufficiently quenched, which is crucial to
capture the jet angular broadening.
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Generalized jet angularity

Angularity:
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Jet angularity modification for y + (Q)jets

0-10% PbPb, v/ sxy =5.02 TeV, p%ft >30 GeV, pr>100 GeV, A¢p;, >2x/3, R=0.4
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» Photon-tagged jets are less susceptible to selection bias compared to inclusive jets.
» Jet girth and jet mass of y + jets show more significant broadening than that of y + Q-jets in the same
collision system.
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Jet angularity modification for y + (Q)jets

0-10% PbPb, v/sxy =5.02 TeV, pi' > 30 GeV, pl> 100 GeV, Ag;, > 24/3, R=0.4
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» Photon-tagged jets are less susceptible to selection bias compared to inclusive jets.
» Jet girth and jet mass of y + jets show more significant broadening than that of y + Q-jets in the same
collision system.
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Mass-dependent jet angularity modification
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» We observe a mass-ordered broadening of jet angularity in heavy-ion collisions.
> (/1;) show different sensitivities to the variations of (x, ) for light and heavy quark jets.
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Mass-dependent jet angularity modification
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» Medium-induced gluon radiation plays a critical role in the angularity broadening.

» A promising method to test the dead cone effect of heavy quarks in nucleus-nucleus collisions.
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Global (k, ) scanning for angularity modification
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» Larger k (f3) suppresses the contribution of jet constituents with soft momenta (smaller angular distance to
jet axis).

» Broadening/narrowing of angularity reveals sensitivity of the medium modified (z;, ;) distribution of jet
constituents to the parameters (k, ().
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Summary and outlook (TR

® We find that y+jet mitigates selection bias and effectively selects jets that are sufficiently quenched.

@® Jet substructure observables in y+jet events exhibit clear angular broadening, demonstrating sensitivity to
the underlying jet—medium interaction mechanisms.

® We confirm a mass-ordered broadening of angularity in heavy-ion collisions.

® Systematic analysis of angularity's broadening/narrowing in response to (k, B) variations could provide fresh
perspectives on jet—QGP interaction mechanisms and the role of mass effects in medium-modified jet
substructure.

® We plan to perform systematic investigations on the broadening of different substructure observables (R,

AR s, EEC) of ZY /¥ + (Q)jets to test their flavor/mass or system-size/temperature dependence.

hank you
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Backup: determination of o'
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> af.ff is the only one tunable parameter in our framework.
> x? fitting of experimental R4, data with 20 confidence give best estimation of aseff = 0.226 + 0.005.
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Backup: profile of jet constituents in pp and PbPb
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