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• Inclusive jet and dijet
cross section 
measurements use jet 
probes to study the 
underlying dynamics of 
the proton-proton 
scattering
• Proton structure (PDFs)
• Strong coupling constant 

αS
• pQCD matrix elements

April 18, 2018 Z. Hubacek (CTU in Prague), DIS 2018, Kobe 2
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April 18, 2018 Z. Hubacek (CTU in Prague), DIS 2018, Kobe 3

pQCD predictions – LO, NLO, NNLO (new!) …

Jets defined from 
input collections 
using the anti-kT jet 
algorithm
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Typically Monte Carlo (Pythia/Herwig) – model 
dependent correction factor applied to pQCD
prediction
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Pythia8 AU2CT10 used as default at √s = 8TeV, Pythia8 A14-NNPDF2.3LO default at √s = 13TeV 
April 18, 2018 Z. Hubacek (CTU in Prague), DIS 2018, Kobe 6
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S. Dittmaier, A. Huss and C. Speckner, JHEP 11 (2012) 095

https://doi.org/10.1007/JHEP11(2012)095
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Jet energy scale calibration, jet energy resolution, 
unfolding of detector effects, correlation of 
uncertainties
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• 2 jet collections: Anti-kT R=0.4, 0.6
• Double differential cross section in 

pT and y
• 70 GeV < pT < 2500 GeV
• |y| < 3.0
• ℒ = 20.2 fb-1

April 18, 2018 Z. Hubacek (CTU in Prague), DIS 2018, Kobe 9

JHEP 09 (2017) 020

https://link.springer.com/article/10.1007/JHEP09(2017)020
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Central Forward
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Powheg prediction lower than NLOJET++
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• The χ2 value and the corresponding observed p-value, Pobs, are 
computed taking into account the asymmetries and the correlations 
of the experimental and theoretical uncertainties.
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• Anti-kT R=0.4

• 100 GeV < pT < 3500 GeV

• |y| < 3.0

• ℒ = 3.2 fb-1

April 18, 2018 Z. Hubacek (CTU in Prague), DIS 2018, Kobe 14

arXiv:1711.02692

https://arxiv.org/abs/1711.02692
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Comparison also to HERAPDF2.0 and ABMP16 in backup
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Jet pT scale used in this 
figure!
pTmax scale choice also 
available in backup
No PDF uncertainty on 
NNLO
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• At least 2 jets (anti-kT, R=0.4)
with pT>75 GeV and |y| < 3.0
• HT,2 = pT1+pT2 > 200 GeV
• Double differential in mjj and 

y*=1/2|y1-y2|
• ℒ = 3.2 fb-1

April 18, 2018 Z. Hubacek (CTU in Prague), DIS 2018, Kobe 18

ATLAS-STDM-2016-03

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2016-03/
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CT14, MMHT2014, NNPDF 3.0 available in backup
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Inclusive jets

Dijets
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• Jets provide good probes to study inner proton dynamics
• Could be used for constraining the proton structure functions

• Inclusive jet and dijet cross section measurements compared to 
various pQCD predictions corrected for nonperturbative and 
electroweak effects
• NLO predictions from NLOJET++ and Powheg

• New NNLO predictions from NNLOJET

• Good agreement observed with pQCD calculations, though strong tensions 
are present when considering all pT and rapidity bins

• tension can be reduced, but not completely resolved, using alternative 
correlation scenarios for the experimental and theoretical two-point 
systematic uncertainties.
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