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Jet measurements. JES uncertainty
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Applied only to data.

Corrects for the energy 
offset introduced by pile-up. 
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Jet finding
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Three jet cross-section
measurements with the same JES
systematics

Dijet production
JHEP05(2014)059
Inclusive jet cross-section
arXiv:1410.8857
Three-jet mass spectrum
arXiv:1411.1855

Jets are defined with anti-kt alg.
two jet sizes: R=0.4 and R=0.6

arXiv:1406.0076 [hep-ex]

Combination of in situ
measurements (Z/γ–jet, multi-jet)
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Jet measurements. Inclusive jet pT
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Introduction

Jet 1
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7 TeV pp collision

ybin1

ybin2
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ybin4

pT> 100 GeV, binned
according to resolution
|y | < 3, six rapidity bins, in
steps of 0.5
Theory:
NLOJET++× NPC× EW

non-pert. correction :
Pythia/Herwig with various
tunes
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Good agreement between data and
theory over 7 orders of magnitude
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Jet measurements. Dijet mass

PT
PT

PT

Introduction
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non-pert. correction :
Pythia/Herwig with various
tunes
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theory over 7 orders of magnitude
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Jet measurements. Three-jet mass
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|Y ∗| < 10, five rapidity
separation bins, in steps of 2
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non-pert. correction :
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Good agreement between data and
theory over 6 orders of magnitude
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Experimental uncertainies
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Theory uncertainies
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Non-perturbative corrections
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Electroweak corrections
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Inclusive jets. Detailed comparison to theory (I)
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Inclusive jets. Detailed comparison to theory (II)
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Dijets. Detailed comparison to theory (I)
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Dijets. Detailed comparison to theory (II)
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Three-jets. Detailed comparison to theory (I)
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Three-jets. Detailed comparison to theory (II)
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W -production in association with jets and W–jet/Z–jet
ratios

Same systematics and binning between
W/Z–jets measurements allows to
measure cross-section ratios→ reduction
of exp. uncertainties

W–jets cross-sections(arXiv:1409.8639)

R–jets cross-sections(arXiv:1408.6510)

Z–jets cross-sections(JHEP07(2013)032)

pjet
T > 30 GeV, |ηjet | < 4.4

Many interesting results

Will discuss only a few examples . . .
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W–jet. Leading jet pT and rapidity
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Very good agreement between NLO calculations and data for jet
rapidity distribution
NLO theory undershoots data at high-pT.

Interesting input for MC tuning PDF studies
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W–jet. Angles between two jets
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Very good agreement between NLO calculations and data for ∆ϕ
and ∆R
LO multileg predictions agree with data within uncertainties, but
has some trends.

Interesting input for MC tunings
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R–jet. Leading jet pT and rapidity
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R–jet.Angles between two leading jets
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Production of Z -boson in association with b-jets
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Clean experimental signature :
leptonically decaying Z + HF jet

Allows to test the associated heavy
flavour production
Large uncertainies in theory
calculations→ measurement
provides important constraints
Probes b-quark PDF (5FNS)
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Z -b-jet. PDF sensitivity
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b-jet pT spectrum potentially is very
interesting for PDF studies (need
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Z -b-jet. Two b–jets in the FS
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yZ in 2b-jet channel has some theory problems
di-b-jet mass is quite well described by NLO
angle between two b–jets is not described by NLO theory at low
∆R values

Pavel Starovoitov (DESY) Recent QCD results from ATLAS LHC Physics Discussion 24 / 23



Summary

Three new jet cross-section measurements at 7 TeV using 2011
dataset are presented :

I common set of systematic uncertainies
I statistical correlations between cross-sections
I provide constraints on high-x gluon and αs running
I three scenarios of syst. uncert. correlations are provided :

nominal+ weak+strong

W–jets and R–jets : new observables for MC tuning and PDF
analysis
Z -b-jets : test predictions for HF production and provides
constraints on the b-quark PDF
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Back-up
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Inclusive jets. Detailed comparison to theory (I)
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Inclusive jets. Detailed comparison to theory (II)
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Inclusive jets. Detailed comparison to theory (I)
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Inclusive jets. Detailed comparison to theory (II)
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Dijets. Detailed comparison to theory (I)
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Dijets. Detailed comparison to theory (II)
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Dijets. Detailed comparison to theory (I)
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Dijets. Detailed comparison to theory (II)
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Three-jets. Detailed comparison to theory (I)
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Three-jets. Detailed comparison to theory (II)
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Three-jets. Detailed comparison to theory (I)
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Three-jets. Detailed comparison to theory (II)
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Inclusive jets. Test of gaussianity of uncertainies
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