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Jet Substructure: Powerful tools in QCD
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Jet Substructure: Powerful tools in QCD

. . . . . . clustering arXiv:2303.13347
» Jets are rich objects whose formation involves rich QCD dynamics _I
I declustering a

* Jet Substructure first used to tag and differentiate boosted
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Mapping the Evolution of a Jet
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The (Primary) Lund Jet Plane

JHEP12(2018)064
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The Lund Jet Plane

Each given emission creates new phase space

e (a triangular leaf) for further emissions.
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The Lund Jet Plane

Unfolded measurements of the Primary Lund Jet plane in pp collisions

© CMS 138 fb™ (13 TeV)
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The Lund Jet Plane Projections

Unfolded measurements of the Primary Lund Jet plane in pp collisions

1CMS 138 fb" (13 TeV)
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Jets in Heavy-lon Collisions

Collide nuclei at the LHC and RHIC to produce droplets of

hot, dense quark-gluon plasma

Use jets as probes to study the properties of the QGP
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Jets in Heavy-lon Collisions

e Collide nuclei at the LHC and RHIC to produce droplets of
hot, dense quark-gluon plasma

* Use jets as probes to study the properties of the QGP
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Jet Substructure in Heavy-lon Collisions

What does the multiscale evolution of jets look
like in presence of the QGP?

CMS 138 b (13 TeV)
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ATLAS : r, yield in pp

Increasing Jet Pr Phys. Rev. C 107 (2023) 054909

The ry distributions are observed to peak at lower — — >
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ATLAS : Rpp vs. 1

_ per-NN yields in PbPb
AAT yields in pp
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« The Raa value is observed to depend significantly on jet r

- Jets with largest r4 are twice as suppressed as those with the smallest ry in central Pb+Pb collisions
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ATLAS : Ry, vs. (rpand jet p;) Ry =D

yields in pp

The Raa values do not exhibit a strong variation with jet pr in any of the rg intervals  _ )
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ATLAS : Ry, Vs. (r,and jet p;)

_ per-NN yields in PbPb

AA yields in pp

The Raa is observed to have a clear ordering with respect to the splitting angle ry
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yields in pp

Look at formation time (1) to select jets with different degrees of quenching without biasing their initial pT

Formation time Soft-Drop condition

min(pr,1, Pr;2)
Zg = > Zcuz‘(Rg/ Rjet)ﬂ
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Jet Substructure : Long Journey Ahead
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Jet evolution in a hot and dense QCD medium is a multiscale problem and requires a comprehensive characterization

Need to better understand what we’re measuring with the novel observables and analysis methods in the field
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CMS : Photon-tagged jet r, for x;, > 0.8
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CMS : Photon-tagged jet r, for x;, > 0.4

“Relaxing the selection to include jets with pi; /p¥r > 0.4
reduces the narrowing of the angular structure of jets in PbPb

relative to the pp reference.”
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CMS : Photon-tagged jet r, for (x,, > 0.8 vs. x;, > 0.4)

“In contrast to the trends observed by the ALICE and ATLAS Collaborations for Ry in
inclusive jet events, we do not observe a narrowing of the substructure of jets in Ry within the

experimental uncertainties when selecting jets with x,; > 0.4 and p,r > 100 GeV.”
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CMS vs. ATLAS measurement interpretations
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