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Introduction

Hard pp-interaction
(Vs =7, 8,13 TeV)

Final state radiation

Hadronization

Hard scattering

Initial state radiation Multi-parton interactions
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Hard scattering
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Four-jet cross-section @ 8 TeV
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 Sherpa and HEJ in agreement with data
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http://link.springer.com/article/10.1007/JHEP12(2015)105

Four-jet cross-section @ 8 TeV
JHEP12 (2015) 105
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 Some deviation of theory?
- Mostly covered by uncertainties
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http://link.springer.com/article/10.1007/JHEP12(2015)105

Transverse energy-energy correlations
Phys. Lett. B 750 (2015) 427-447
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http://www.sciencedirect.com/science/article/pii/S037026931500725X

Jet structure
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Number of charged particles in jets
arxiv:1602.00988
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» Data between Pythia and Herwig++
<Nnagea™ NIgher for gluon jets

— Increases faster with jet p-
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http://arxiv.org/abs/1602.00988

Underlying event studies

Final state radiation

Interactions of beam remnants,
additional parton-parton HS

I Initial state radiation I
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DPI in four-jet events @ 7 TeV

ATLAS-CONF-2015-058
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https://cds.cern.ch/record/2108894
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DPI In four-jet events @ 7 TeV
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https://cds.cern.ch/record/2108894

DPI in four-jet events @ 7 TeV

ATLAS-CONF-2015-058
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* Large uncertainties
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https://cds.cern.ch/record/2108894

Minimum bias charged particle
distributions @ 8 TeV

ATLAS STDM-2014-19
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« EPOS and Pythia+Monash: the best description
- Still space for improvement!
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2014-19/

Minimum bias charged particle
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2014-19/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-02/

Conclusion:
Models describe data well! . ou

Hard pp-interaction
(Vs=17,8,13 TeV)

Four-jet
Cross-section

Constraining power
for some variables

Charged particles

In jets
Underlying Data between Pythia
I vent and Herwig++
| studies

Still space for improvement
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Back-up
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Jet reconstruction with ATLAS
(2012)

« Calorimeter cells —» Topoclusters — Anti-k;, jets

e Calibration:

EM or LCW Orisi . Jet area based pile- Residual pile-up
; S rigin Correction . .
constituent scale jets up correction correction
Jet finding applied to Changes the jet direction . " Function of u and NPV
topological clusters at to point to the primary eggpcug';:;f nggp.'e/? aL;‘g 3 applied to the jet at
EM or LCW scale vertex. Does not affect E. gy y J constituent scale
| | ntial Residual in-si
Absolute EtaJES €] oba. seq%le tia es .ua : situ
calibration calibration
Corrects the jet 4-vector Based on tracking and A final residual calibration
to the particle level scale. muon activity behind jets. is derived using in-situ
Both the energy and Reduces flavour dependence measurements and is
direction are calibrated. and energy leakage effects. applied only to data
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Jet reconstruction with ATLAS

Eur. Phys. J. C (2015) 75:17
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~1% in 0.1 — 1.5 TeV!
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http://link.springer.com/article/10.1140/epjc/s10052-014-3190-y

Transverse energy-energy correlations
Phys. Lett. B 750 (2015) 427-447
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http://www.sciencedirect.com/science/article/pii/S037026931500725X

Number of charged tracks in jets

arxiv:1602.00988
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http://arxiv.org/abs/1602.00988

DPI in four-jet events @ 7 TeV

ATLAS-CONF-2015-058
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https://cds.cern.ch/record/2108894

Leading Track UE @ 13 TeV

ATL-PHYS-PUB-2015-019
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e Plateau In transverse region described by UE tunes
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http://cds.cern.ch/record/2037684

Leading Track UE @ 13 TeV

ATL-PHYS-PUB-2015-019
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» Detector-level distributions, 170 pb-1
e Plateau In transverse region described by UE tunes
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http://cds.cern.ch/record/2037684

« EPOS and A2: the best description

Minimum bias charged particle
distributions @ 8 TeV

TLAS-STDM-2014-19
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- Still space for improvement!
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2014-19/

Minimum bias charged particle
distributions @ 8 TeV

ATLAS STDM- 2014 19
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« EPOS and Monash: best agreement
- Still space for improvement!
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2014-19/
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cross-sections @ 7 TeV
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 Good agreement between data and NLO pQCD
e Correlation of stat. and syst. unc. determined
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http://link.springer.com/article/10.1007/JHEP02%282015%29153
http://link.springer.com/article/10.1007/JHEP05(2014)059
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Inclusive jet cross-section @ 7 TeV

JHEPO2 (2015) 153
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Dijet cross-section @ 7 TeV
JHEPOS5 (2014) 059

 R=0.4 jets
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ATLAS
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\s=7TeV
anti-k; jets, R=0.4
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Three-jet cross-section @ 7 TeV

Eur. Phys. J. C (2015)

 R=0.4 jets

9.2.2016

Prediction/Data

1.4
1.2
1
0.8
0.6

1.4
1.2
1
0.8
0.6

PO NDD

[Y7l<2 ATLAS

[Ldt-451

\s=7TeV
anti-k, R=0.4

L

_ RN
‘nu”'f ; ; Q§§

75

1

NLO QGCD ® PDF
X non-pert. corr.

CT10

L4t MSTW 2008

DATA Uncert.

Total

Statistical

o GJRO08

2;<|Y*|<4 8

= 4<|Y*|<6

6<|Y*|<8 <\

z it 7, 7
A

=

| LALN LAY LALN LALE LALY LALE LLLI |||||||I|||I|||I|||
. -
A
=<
L
A
T
o

.............

4x107 10°  2x10°  my[GeV]ax10?

Vojtéch Pleskot, JGU Mainz

10°

2%x10°

m.(GeV]

30/16


http://link.springer.com/article/10.1140/epjc/s10052-015-3363-3

Shape of systematic uncertainty
Inclusive jet cross-section @ 7 TeV, JHEPOZ2 (2015) 153

ATLAS --- Nominal
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* Large systematic uncertainties are non-gaussian
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Parton distribution functions

I Incoming partons I
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Quantitative comparison data-theory
Inclusive jet cross-section @ 7 TeV, JHEPOZ2 (2015) 153

Y ranges Pobs
NLO PDF set: CT10 MSTW2008 NNPDF2.1 HERAPDF1.5 § ABMI11
ly| < 0.5 81% 60% 70% 58% <0.1%
0.5 <yl < 1.0 90% 92% 88% 50% <0.1%
1.0< |yl < 1.5 87% 87% 84% 92% 3.5%
1.5 < |yl <20 91% 88% 90% 2% 60%
20< |yl < 2.5 89% 82% 85% 25% 54%
2.0 < |yl < 3.0 95% 92% 96% 83% 87%

o Anti-k;,, R = 0.4 jets
« ABM11 excluded: p-value < 0.1%
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Qualitative comparison data-theory
Inclusive jet cross-section @ 13 TeV, ATLAS-CONF-2015-034
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