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4GB QCD at the LHC
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4R Jet Production Cross Sections
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Jet substructure: see M. LeBlanc's talk 5 « X
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Gh Dijet Cross Section

Test predictions of pQCD at high energy

ATLAS: 13 TeV double differential xs CMS: 8 TeV triple differential xs
19.7fb-1 (8 TeV)
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Gh Dijet Cross Section

Test predictions of pQCD at high energy

ATLAS: 13 TeV double differential xs CMS: 8 TeV triple differential xs
197fb-1 (8 TeV)
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Gh Dijet Cross Section

Constrain PDFs, measure ds
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G5

Inclusive Jet Cross Section

ATLAS, CMS: 13 TeV double differential xs

<71 pb* (13 TeV)
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YR Inclusive Jet Cross Section

e Closer look at CMS results
» Fixed-order NLO predictions + NP, EW corrections (NLOJet++)
» Overestimates R=0.4 due to missing PS, soft-gluon resummation

contributions
* NLO predictions matched to parton showers (PH+P8) more effective
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Gh Jet Cone Size Matters

Measure jets with different cone sizes to
probe different aspects of parton evolution

Parton |level Particle level Detector Level
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G5

Radius Scan

CMS-PAS-SMP-19-003

O
Test dependence of jet production xs on
anti-kt distance parameter

CMS Prel/m/nary < 35 91’ (13 TeV)
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G5

Radius Scan

CMS-PAS-SMP-19-003
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Test dependence of jet production xs on
anti-kt distance parameter
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Gh Jets at the LHC

e Jet cross section measurements give us a

handle on QCD
¢ DQCD, ds, PDFS,

 Different jet cone sizes probe different regions
of QCD

 See Matt’s talk for jet substructure
measurements - probe NP QCD
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Additional Material



Gh Generators

O
@ PYTHIAS: 2— 2 parton production @ LO + PS and UE
e HERWIGH+ 2.7: 2— 2 parton production @ LO + PS and UE
e HERWIG 7: 2— 2 parton production @ NLO + PS and UE
¢ MADGRAPH_ AMC@QNLO-+PYTHIA8: 2— 2+4n (with n<3) parton
production @ LO + PS and UE
e POWHEG+HPYTHIA8: 2— 2 parton production @ NLO + PS and
UE
e POWHEG+HERWIGH++: 2— 2 parton production @ NLO + PS
and UE
@ NLOJET++4: 2— 2 dijet production @ NLO
Leading order process Real correction Virtual correction
Q\
Paolo Gunnellini QCD@LHC 2019 July 2019 \\\
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CMS Dijet Cross Section
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3D dijets: Theoretical uncertainties
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G CMS Dijets: PDF Uncertainties
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YR ATLAS Dijets: Theory Corrections
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YR ATLAS Inclusive: Theory Corrections
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Jet Cross Sections

JHEP 05 (2018) 195

Theory/Data
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G Radius Scan
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Fixed order Fixed order vs MC with PS resummation
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