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Outlook

0 Jet measurements
e W-production in association with jets and W—jet/Z—jet ratios

© Production of Z-boson in association with b-jets

° Summary
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Jet measurements. JES uncertainty
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Jet measurements. Inclusive jet Pr .xwviaosssr

% 10 E: ‘anurk‘je(s. R:‘0.4 T ‘A"I’L‘AS :E
2 Q 107::ILdl:4.5fb‘, Vs=7Tev ; zl;j‘;(:lwu":xwz =
(PZT,YZ) ‘é 104; .o " 10;\y\<15(x10: E
% 105: i . 0....... A zu;g:qs:xw:i):;
e 1 T e e
(plT’yl) E lO :: - ..I OOOOO .. o ::
(\"g 10° E: Bg -.."lnooooo%o * :E
7 TeV pp collision 1078:: . foo DDDDD -..'l-... ° o 3
= a, . Oy - 3
0vE o AA‘A‘AA Et\:\qq: o - 3
@ pr> 100 GeV, binned 07 e, = 3
according to resolution UE mmee, e E
. " . . 10%°F, | L Ll =
@ |y| < 3, six rapidity bins, in 102 107
steps of 0.5 P, [GeV]
@ Theory: .
NLOJET++ x NPC x EW @ theory is corrected for EW
. effects
@ non-pert. correction :
Pythia/Herwig with various Good agreement between data and
tunes theory over 7 orders of magnitude

Pavel Starovoitov (DESY) Recent QCD results from ATLAS LHC Physics Discussion 4/23



Jet measurements. Dijet mass R
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Jet measurements. Three-jet Mass  .xviarr1sss
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Experlmental uncertalnles
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@ JES - largest source of
uncertainty

@ JER, JAR are also considered

@ Jet quality selection, unfolding
- are the subdominant

@ 64 components of JES
uncertainty are propagated
through the measurement

@ In the most precise regions the
total uncertainty is ~ 8 — 10%

@ Uncertainty increases in the
high-pr, high-mass regions
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Theory uncertainies
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Non-perturbative corrections
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@ One tune is used for the nominal

@ Uncertainty - envelope of the
different tunes

@ 5-10% in the low pr(mass) region

@ negligibly small in the high-pr
range
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Electroweak corrections
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@ Very small impact for pr(mass) below 600(1000) GeV
@ Up to 10% effect in the high-pr(mass) range
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Inclusive jets. Detailed comparison to theory ()
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Inclusive jets. Detailed comparison to theory (ll)
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Dijets. Detalled comparison to theory (I)
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Dijets. Detailed comparison to theory (ll)
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Three-jets. Detailed comparison to theory (l)
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Three-jets. Detailed comparison to theory (ll)
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W-production in association with jets and W—jet/Z—jet
ratios
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W—jet. Leading jet pr and rapidity
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@ Very good agreement between NLO calculations and data for jet

rapidity distribution
@ NLO theory undershoots data at high-pr.
Interesting input for MC tuning PDF studies

EVEISIEN Recent QCD results from

oitov (DESY)

LHC Physics Discussion

18/23



W—jet. Angles between two jets
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@ Very good agreement between NLO calculations and data for Ay
and AR

@ 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 pr and rapldlty
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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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Z-b-jet. PDF sensitivity
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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
AR values
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Summary

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

» common set of systematic uncertainies

statistical correlations between cross-sections

provide constraints on high-x gluon and a; running

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

v vy
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Back-up
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Inclusive jets. Detailed comparison to theory ()
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Inclusive jets. Detailed comparison to theory (ll)
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Inclusive jets. Detailed comparison to theory ()
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Inclusive jets. Detailed comparison to theory (ll)
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Dijets. Detailed comparison to theory (I)
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Dijets. Detalled comparison to theory (ll)
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Dijets. Detailed comparison to theory (I)
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Dijets. Detailed comparison to theory (ll)
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Three-jets. Detailed comparison to theory (l)
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Three-jets. Detailed comparison to theory (ll)
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Three-jets. Detailed comparison to theory (l)
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Three-jets. Detailed comparison to theory (ll)
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Inclusive jets. Test of gaussianity of uncertainies
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