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Wiktionary spoilt for choice (comparative more spoilt for choice, superlative most spoilt for choice)

spoilt for choice

The free dictionary 1. Having such a selection of good choices, that deciding which one to pick is difficult.
2. Selecting ATLAS measurements for a conference talk.

» Short appetizer slides for » More details on new analyses
Z+jets y+ets
W+jets angular dists Underlying event

Inclusive y k.. splitting scales in Z+jets
Inclusive jets

Probing QCD purely or in clean testbed with y/W/Z as trigger.
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Measurements of the production cross section of a

Z boson in association with jets in pp collisions at
Vs = 13 TeV with the ATLAS detector

[arXiv:1702.05725]



https://arxiv.org/abs/1702.05725

(L) oniversivar Z+jets cross sections
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Pred./Data Pred./Data Pred./Data

» 3.16 fb of 2015 data at

» Z — ee and Z — uu selection, combined results
» Upto7 anti—kt jets with R=04, p,>30 GeV, |[y[<2.5
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Measurement of W boson angular distributions in events with high
transverse momentum jets at Vs = 8 TeV using the ATLAS
detector

[arXiv:1609.07045]
[Phys.Lett. B765 (2017) 132-153]



https://arxiv.org/abs/1609.07045
http://dx.doi.org/10.1016/j.physletb.2016.12.005
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Angular distributions in W+jets

20.3 tb! of 2012 data at EEEY

»

Study real W-emission by looking at

W’s close to hard jets

Use i as clean proxy for W(—uv)

W+ x

Sherpa+OpenLoops (NLO QCD+EW Wj+Wjj)
agrees with data within uncertainties

do/d(AR) [fo]

Pred./Data

Pred./Data

(NNLO QCD Wj) agrees well, but misses
EW corrections in peak region (ca. —20%!)
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Measurement of the cross section for inclusive
isolated-photon production in pp collisions at

Vs = 13 TeV using the ATLAS detector

[arXiv:1701.06882]

Presented by Ana in Tuesday's

Young Scientists Forum!



https://arxiv.org/abs/1701.06882

meNnglchE Presented by Ana in Tuesday's I nc| usive Y

Young Scientists Forum!
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Measurement of inclusive-jet cross-sections in proton—proton
collisions at Vs = 13 TeV centre-of-mass energy with the ATLAS
detector

[ATLAS-CONF-2016-092]



http://cdsweb.cern.ch/record/2209210

G Inivewsivir Inclusive jet production
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ATLAS Preliminary

3.2 fb? of 2015 data at

> Anti-k,_ jets with R=0.4
up to p,=3.2 TeV and [y/=3
»  MC- and data-based jet energy
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High-E 1 isolated-photon plus jets production in pp
collisions at Vs = 8 TeV with the ATLAS detector

[arXiv:1611.06586]
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https://arxiv.org/abs/1611.06586
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v+jets

20.2 fb™ of 2012 data at

» y+1,2, 3 jets studies
* in 6(!) phase space regions
» for 35(!) observables

»  Generally good agreement with

« NLO QCD (JetPhox, BlackHat)
* Monte Carlo (Pythia, Sherpa)

in classical photon/jet observables

» Some deviations at high photon p.,
and for Pythia8 in multi-jet regions
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v+jets

»  Additional observables for 2™ jet production around

photon (") and 1% jet (/%)
»  Different QCD radiation
pattern around y and st jet!
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Measurement of charged-particle distributions
sensitive to the underlying event in Vs = 13 TeV
proton—proton collisions with the ATLAS detector
at the LHC

[arXiv:1701.05390]
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https://arxiv.org/abs/1701.05390

ONVERSITAT Underlying event
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Underlying event

»  HBOM method for unfolding of “re-orientation” effects

» Largest uncertainty: track reco efficiency

(material in inner detector)

»  Current UE models agree within ~5%

(compare ~1% data uncertainty!)
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Measurement of the k; splitting scales in Z — £ events in pp
collisions at Vs = 8 TeV with the ATLAS detector

[ATLAS Website]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2015-14/

G Inivewsivir Overview and physics motivation
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SM measurement of jet evolution in Z+jets events

» Differential cross sections of splitting scales
in k -clustering of hadronic activity
» 202 fb™ of 2012 data at [N
» Particularly interesting in transition region
between jets and soft hadronic activity
* sensitive to parton shower and its
matching and merging
* not probed directly by measurements
based on jet observables

18
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» Charged particle momenta j, j — input to cluster algorithm

» k,algorithm = sequential recombination algorithm,
matches singularity structure of QCD:

AR?,

W ij

dij = min (pT,i’pT, j) < R2 o

dtb = p%‘,l p12 /’/ ‘ ‘

> Recursively cluster k+7to k momenta with smallest distance:

dj, = min(d; s dip)
LJ

> Zeroth order splitting scale d, is leading jet p..
» Higher orders probe further QCD evolution
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» Z boson just used as a trigger — clean testbed with high purity:

Z—e'e Z—utu

Process Expected events Contribution (%) Expected events Contribution (%)
QCD Z + jets 5090000 98.93 % 7220000 99.40 %
Multijet 42000 0.81 % 25000 0.34 %
Electroweak Z + jets 5350 0.10% 7340 0.10%
Top quarks 6190 0.12% 8440 0.12 %
W(W) 1 100 0.02 % 1460 0.02 %
Y ok 1100 0.02 % 1700 0.02 %
Total 5150000 100.00 % 7260000 100.00 %
Observed events 5196858 7349195

»  Particle level selection mimicks reconstructed detector level
* Zcandidate 77 GeV <m, <111 GeV with dressed leptons
» pT/eptO” > 25 GeV
> g | <247 excluding 1.37 < I | <152 and /77/// <24
* Charged particles with p_> 400 MeV and /7| < 2.5, excluding Z candidate
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Prediction
Data

»

Similar backgrounds for Z — ee and Z — pu: mainly tops and multijets
¢ Multijets estimated with data-driven approach
* All other backgrounds from Monte Carlo simulation

— —————r — = : :
ATLAS Preliminary —+ Data (2012) ©  10° imi —+ Data (2012)
V82 2?b¥ == QCD Z+jets Q) . ATLA Prellmlnarx == QCD Z+jets
s=8TeV, 20. — Multijets ~ 10 s=8TeV, 202" __ Multjets
R=0.4 mmEW Z+jets = 10° R =0.4 mmEW Z+jets
= Top quarks = g 10° = Top quarks
=W Z1= — Ww)
10* mm Z—7TT
10°
10?
107
C -
S
Ol .
::—: 7.—.-: :;-L-'TT'E!-!-!!-:- -; ------- ;—- -88 ': —:—.-‘-3_;4. "1-::7-:-!;;- —E - m == i__
) E ® o O

1 10 102 1 10 1



Results
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» Iterative Bayesian unfolding of background-subtracted data
»  Comparison to state-of-the-art Monte Carlo predictions
 Z+0,]12jets@NLO + 3,4jets@LO (Sherpa 2.2 MEPS@NLO)

. Z + O)@NNLO (Powheg NNLOPS)

< o — .
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VLS Conclusions
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»  Wealth of results with W, Z, photons and jets

—  Allow for testing of pure QCD processes or QCD corrections in clean
v/W/Z testbed
Generally good agreement with theoretical predictions
Some regions of disagreement: calculations insufficient and opportunities
for tuning of MC generators

l

l

»  ATLAS provides Rivet analyses for all published measurements
—  Make use of them for your pheno studies!

> Still interesting measurements from 8 TeV data coming out, but also
look forward to 13 TeV measurements with larger 13 TeV dataset

Thank you for your attention!
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Backup material

24
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Systematic uncertainties

>

»

»

Experimental uncertainties:
* Track reconstruction efficiency [~5% |
— estimated with distorted geometry
* Lepton efficiencies/momentum [~1% |
* (Luminosity [1.9%])

Unfolding

* Generator model (prior) [dominant]

* Number of iterations [negligible]

* Closure differences [negligible]
Statistical uncertainties

* Not limited by data statistics

anywhere
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G Inivewsivir Bonus: R=1.0 and Extrapolation
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»  Distributions also available for k. »  Extrapolation to charged+neutral
clustering with R=1.0 particle level (iterative unfolding)

»  Different sensitivity to + analytical comparisons
hadronisation and UE — larger unfolding uncertainties
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