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from the |7 nb' to the
37 pb! measurement

Large new kinematic regime & coherent treatment of

inclusive jets and dijet measurements

e 2200 times more integrated luminosity
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P Much wider kinematic reach o Incluswe jet cross sectlon kinematic reach
O, 24108 -Summer2010det 17 b -
[ . . -1
® For ]et |nCIUS|Ve: E. 103 I This analysis | L dt =37 pb
2, — Kinematic limit
® At high Prend :from 600 GeV to |.5 5x10? anii-, jets, A = 0.6

TeV ,

e Atlow PT end:from 60 GeV to 20 GeV ZX:ZZ

® |n rapidity: from |y|<2.8 to |y|<4.4 50

® For dijet: 20

¢ Frommi |.8TeV to 4.8TeV 0 05 1 15 2 25 3 35 4

jet rapidity |y

® y*=|y-y2|/2 < 4.4 (replacing Ymax)
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Trigger efficiencies

® Inclusive jet (per-jet for dijets) trigger efficiencies
determined in-situ using orthogonal and bootstrap methods

® Each trigger used in the region where it is fully efficient
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Jet calibration and
uncertainty

° Pile-up correction, origin correction, final energy and | correction

® Jet calibration:

®  JES uncertainty:

° less than 2.5% in the central region for 60-800 GeV jets

° Calorimeter component dominant in the central region
° N inter calibration dominant in the forward region (due to MC modeling)
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From detector level to particle level

4 p
® 3 steps matrix based unfolding method

® matching (in)efficiency correction at reconstructed level

® [IDS/SVD / bin-by-bin unfolding for jets with matching

3uipjojun

® matching (in)efficiency correction at particle level

® |n-situ determination of the shape uncertainty
® reweight MC by smooth function: improve data/recoMC agreement

® Unfold the reweighted reconstructed MC

SDI3BWIDISAS
guipjojun

® Compare with reweighted particle level MC

® Measurement unfolded using IDS: smallest bias in the closure test
N ——————————_

( : : N
® Full uncertainty propagation:

® statistical uncertainty (data+MC) using pseudo-experiments

® Systematic uncertainties using nuisance parameters

uonededoud
Aurezuadun

® Asymmetric uncertainties taken into account
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Systematic
uncertainties: central

Largest systematic uncertainty from JES

3.4% uncertainty of the integrated luminosity are not shown here.
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Systematic
uncertainties: forward

Largest systematic uncertainty from JES

3.4% uncertainty of the integrated luminosity are not shown here.
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Theoretical
uncertainties

® QCD predictions from NLOJET++

. . . . C ! ! ! L ! ! ! | Il
® Uncertainties from renormalization & O o ol ly|<0.3 Pythia Tunes (6.425) ]
. . . O T A AUET2B - CTEQ®6.L1 -
factorization scales, s and PDFs via o [ ATLAS A AUET2B-MRSTLO™ T
APPLGRID 5 2r [ " PybesTues @150
O B 46 ]
® Non-perturbative correction applied (bin- 2 1.8 o
by-bin) to parton level NLO cross sections: § 1 6: L =1 Uncertainty ]
S . _— B e __
® account for hadronization and UE £ [ -
1.4F A -
® Derived using Pythia MCI0 c | e anti-k, jets, R=0.6 -
O - . . ]
(AMBTI) Z 1.2 "E, -
® Uncertainties envelope of deviations 1 =99 Eem ==
from Pythia tunes (Perugia 0, Perugia - -
2010, Perugia X) + different MC 08¢ kel As04 o
ig++
generators (Herwig++) 20 30 102 2102 103

® Additional comparisons to Powheg P [GeV]

(NLO ME + PS)
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2010 Inclusive jet cross section

Inclusive jet pT cross-section compared to NLO pQCD + non-pert. corrections
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PDF comparisons for R=0.6

—
9]
I
—h
9]
I

L dt=37 pb’

X

X

X

E—r—— For kR 3
B i T— e — L 2 SN 50 e 10 B = R X O
o ATA X 2 ¢ POCX PR 201 X Xe TS
15 o e T e R 11 I e i <A o s=7 TeV
[ g e T B o it S X WP DD I | : ———eal =00 e ()
o A " im o miwmom = LL“ e

anti-k, jets, R=0.6

— o Data with
statistical error

— O

o1 O

|

S

A

o

w

- O
— -
[T T[T T 11

Ratio wrt CT10
o1bx

Ratio wrt CT10

g Ta%a%% O e e o ——— — T} .
W %5%%% evevere: ——— TR Ty ety Systematic

&
%

e .

e . e 7 o J-
G R B . A e A SsTe e
B Fn mn avin .‘.-.-...--.-.IT';A;:‘:';:_‘-ﬁ_tzt‘lvg’d:q; X ‘:‘ g |

v

uncertainties

0.5

NLOJET++ (u=p$ax) X
Non-pert. corr.

2.8<|y| <36

1.5

B -_.__._—.—%_

3.6<|y|<4.4

CT10

i i G e

. N e

0.5

— MSTW 2008

1.5 - 10> 2x10° 10°

N
o
W
o

©
[%)
@
=

NNPDF 2.1

|
—_

2 — —:-, * = o ---A-z¢::“ b~
1 H e BT SO NSRBI gl 50| —
N - 9= B poe e U SRR = e ]
- . -~ VA
L IO -

: o Ratio wrt CT10 2 HERAPDFTS

- < —
0.5 .1'2._|}./|<.2.'1. ¥ o

20 30 102 2x10?

Tuesday, April 10, 2012



PDF comparisons for R=0.4
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2010 Dijet mass spectrum

Dijet mass cross-section compared to NLO pQCD + non-pert. corrections
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2011 Dijet mass spectrum

Dijet mass cross-section compared to NLO pQCD + non-pert. corrections
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PDF comparisons
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POWHEG comparisons
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Conclusions

® Measurements of inclusive jet pt and dijet mass cross sections performed
using full 2010 ATLAS dataset of 37 pb-!

® Measurement of the dijet cross section also performed for the full 201 |
dataset (4.7 fb'!)

® Major extensions to previous EPJC publications
® Measured cross sections corrected for all detector effects
® Full propagation of (asymmetric) uncertainties and correlations

® Comparisons to predictions from NLO pQCD and NLO+parton shower
(POWHEG)

® QCD agrees well with the data across a large kinematic range in jet pT,
dijet mass, and rapidity

® Wil help to constrain various PDF sets
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POWHEG comparisons for R=0.6
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POWHEG comparisons for R=0.4
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