
‘-

!1

Christine McLean, 
on behalf of the CMS and ATLAS collaborations 

DPF 2019 
July 30, 2019

MULTIJET CROSS 
SECTIONS AT THE LHC



‘-

!2

QCD 1411.4085
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https://arxiv.org/abs/1411.4085
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This Talk: Jets 1411.4085

Probe Hard Scatter

Probe Jet 
Structure

https://arxiv.org/abs/1411.4085
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QCD at the LHC
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NLL/resummed 
calculations Mysteries?

TuningPDFs

H/T Y.-T. Chien, S. Rappoccio

https://indico.cern.ch/event/649482/contributions/2993311/attachments/1689392/2717796/BOOST2018_Chien.pdf


‘-

!5

Jet Production Cross Sections
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This Talk

Jet substructure: see M. LeBlanc’s talk

https://indico.cern.ch/event/782953/contributions/3461191/
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Test predictions of pQCD at high energy

Dijet Cross Section

CMS: 8 TeV triple differential xsATLAS: 13 TeV double differential xs

JHEP 05 (2018) 195 Eur. Phys. J. C 77 (2017) 746

https://link.springer.com/article/10.1007/JHEP05(2018)195
https://link.springer.com/article/10.1140/epjc/s10052-017-5286-7
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Test predictions of pQCD at high energy

Dijet Cross Section

CMS: 8 TeV triple differential xsATLAS: 13 TeV double differential xs

Discrepancy at  
high pT, boost

JHEP 05 (2018) 195 Eur. Phys. J. C 77 (2017) 746

https://link.springer.com/article/10.1007/JHEP05(2018)195
https://link.springer.com/article/10.1140/epjc/s10052-017-5286-7
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Constrain PDFs, measure αS

Dijet Cross Section

CMS dijet data 
reduces gluon PDF 
uncertainty at high x

Eur. Phys. J. C 77 (2017) 746

https://link.springer.com/article/10.1140/epjc/s10052-017-5286-7
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Inclusive Jet Cross Section
ATLAS, CMS: 13 TeV double differential xs

Data/prediction appear to agree relatively well

JHEP 05 (2018) 195 Eur. Phys. J. C 76 (2016) 451

https://link.springer.com/article/10.1007/JHEP05(2018)195
https://link.springer.com/article/10.1140/epjc/s10052-016-4286-3
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• 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 
overall

Inclusive Jet Cross Section
Eur. Phys. J. C 76 (2016) 451

https://link.springer.com/article/10.1140/epjc/s10052-016-4286-3
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Measure jets with different cone sizes to 
probe different aspects of parton evolution

Jet Cone Size Matters

 Parton

H/T  P. Harris, P. Gunnellini
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Test dependence of jet production xs on 
anti-kT distance parameter 

Radius Scan
CMS-PAS-SMP-19-003

http://cds.cern.ch/record/2682598/files/SMP-19-003-pas.pdf
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Test dependence of jet production xs on 
anti-kT distance parameter 

Radius Scan

NLO+PS: 
discrepancy at low 
pT, large radius

Small R

Large R

CMS-PAS-SMP-19-003

http://cds.cern.ch/record/2682598/files/SMP-19-003-pas.pdf
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• Jet cross section measurements give us a 
handle on QCD 
• pQCD, αs, PDFs, … 

• Different jet cone sizes probe different regions 
of QCD 

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

Jets at the LHC
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Additional Material
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Generators
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CMS Dijet Cross Section
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CMS Dijets: PDF Uncertainties
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ATLAS Dijets: Theory Corrections
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ATLAS Inclusive: Theory Corrections
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Jet Cross Sections
JHEP 05 (2018) 195

https://link.springer.com/article/10.1007/JHEP05(2018)195
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Radius Scan
Fixed order Fixed order vs MC with PS resummation

NP effects  
important 
at low pT

Soft radiation  effects
Effects of hadronization, 
out-of-cone radiation

PS resummation: 
large impact


