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Outlook: quark gluon tag for HL-LHC
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JET Definition and Samples

« Jets are reconstructed with the anti-kt with R = 0.4. PFlow jets no Calibrated
* Cuts: Only the two jets with the highest pT are keep it. pT > 20 GeV

* PFOs are a collection of topo-clusters formed from energy deposits in
calorimeter cells and an algorithmic combination of charged-particle tracks with those topo-
clusters (PFOs as constituents)

* Using official JETM2 production

* Central Region: Jets Pt > 20 GeV, Pt<2.5TeV, |Jetsy| < 2.5
* Forward Region: Jets Pt > 20 GeV, Pt <500GeV, |letsy| > 2.5and |Jets y| < 4.0
* For training, only jets pt is flatten

 Samples used for training/validation/testing;:
* Dijets, VBF, ttbar(allhad).
* PUO: Jets for training: 8.6M central, 4M forward
* PUG60: Only evaluation




Taggers from Run 2

Constituent-based

Highlevel variables
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Constituents defined by jets_y for HL-LHC
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FC Network
Constituent Interaction Variables H ighway N etWO r k
log A = log \/(y® — 1*)? + (0* — &*)?
log kr = log (min (p%. py) A) EMFrac + Jet pT
z = min (p%. p7) /(PF + PY) Jet width
log m* = log (p"* + p**)” TrackWidthPt1000
NumChargedPFOWidthPt1000
Constituent Variables chf
AY =Y — Y
Ao=0—¢;
et *
AR = /Ay’ + A¢? FC Crafted *FC crafted
iﬂgig C17=02 ST e PrapT (AR )02 mimic Run 2
g Newo= Y _ o Cieart ) BDT tagger
Sros PFO _ 2_PFOcjet P ARpro et
+ .’et pT ZPFOEjet p¥F0 i




Evaluation. Central region.



Bins pT: (20, 60, 100, 150,500, 1000,2500) [GeV]

* Central region: jets_y < 2.5. Evaluationin jets_y: [0, 0.5,1.0, 1.5, 2.0, 2.5]

* Forthe central region at low pT , we don't see much improvement when using transform-based (low-
level variable) taggers compared to NN-based (high-level variable) taggers. 7



HGTD new variable: jets_Track_HGDT_n

const std::vector<float>& times = track-=auxdataConst< std::vector<float> >("HGTD cluster time");
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HGTD low level variable
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Input variables
Constituent Interaction Variables

* PFOs are always used as input. logA = log /(1" — )2 + (08 — )2

* For the forward region, Topo Towers and Track information are
included, along with the new HGTD variable.
* For the central region, Tracks are also added.

log AZTTP = logy/(x2 — o) + (y° — ¢)?
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* These are concatenated with the PFOs, and an additional variable log m®  log | )2
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https://indico.cern.ch/event/1380446/contributions/6084131/attachments/2918147/5122658/QGTagging_lightening_talk_HCW_2024.pdf

Evaluation. Forward region.
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Bins split PT: (20, 60, 100,150, 500) [GeV]

 Forwardregion: jets_y > 2.5. Evaluationin jets_y: [ 2.5, 3.0, 3.5, 4.0]
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Pile-up studies
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Test mu60

14



New input variables? Central region
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Count

ew input variables? Central region
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New inbut varia
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New input variables? Forward region
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Scores in root files
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Scores in root files
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