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Jet measurements. JES uncertainty

Dag Gillberg, Carleton 2012-09-05Jet calibration schemes 6

Calorimeter jets
(EM or LCW scale)

Pile-up offset 
correction Origin correction Energy & ! 

calibration
Residual in situ 

calibration

Calorimeter jets
(EM+JES or 

LCW+JES scale)

Jet calibration

Changes the jet direction to 
point to the primary vertex. 
Does not affect the energy.

Calibrates the jet energy 
and pseudorapidity to the 
particle jet scale. 
Derived from MC.

Residual calibration derived 
using in situ measurements.
Derived in data and MC. 
Applied only to data.

Corrects for the energy 
offset introduced by pile-up. 
Depends on µ and NPV.
Derived from MC.

Jet reconstruction
jet constituents jets

Local cluster 
weighting

Calorimeter
clusters

(LCW scale)

Calorimeter
clusters

(EM scale)

Jet finding Calorimeter jets
(LCW scale)

Jet finding Calorimeter jets
(EM scale)

Tracks Track jets

Simulated
particles

Particle jets
(aka truth jets)

Calibrates clusters based on 
cluster properties related to 
shower development

Jet finding

Jet finding

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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PT

Introduction

Jet 1
(p1T,y1)

Jet 2
(p2T,y2)

PT
7 TeV pp collision

ybin1

ybin2

ybin3

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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theory is corrected for EW
effects

Good agreement between data and
theory over 7 orders of magnitude
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Jet measurements. Dijet mass

PT
PT

PT

Introduction

Jet 1
(p1T,y1)

Jet 2
(p2T,y2)

PT
7 TeV pp collision

ybin1

ybin2

ybin3

ybin4

m12 =
√

p1 + p2
y∗ = |y1 − y2|/2

p1
T > 100 GeV,p2

T > 50 GeV,
|y jet | < 3
|y∗| < 3, six rapidity
separation bins, in steps of 0.5
Theory:
NLOJET++× NPC× EW

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

Jet 1

Jet 2

Jet 3
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|y jet | < 3
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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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Probing quark and gluon PDFs at high-x
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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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Three-jets. Detailed comparison to theory (I)
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Three-jets. Detailed comparison to theory (II)
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Inclusive jets. Powheg comparison
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Summary

Three new jet cross-section measurements at 7 TeV using 2011
dataset are presented :
provide constraints on high-x gluon and αs running
common set of systematic uncertainies
statistical correlations between cross-sections
three scenarios of syst. uncert. correlations are provided :
nominal+ weak+strong
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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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Uncertainty in the energy deposited in the EM calorimeter
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