PHYSICAL REVIEW D 86, 014022 (2012)

Measurement of inclusive jet and dijet production in pp collisions
at \/s = 7 TeV using the ATLAS detector
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Inclusive jet and dijet cross sections have been measured in proton-proton collisions at a center-of-mass
energy of 7 TeV using the ATLAS detector at the Large Hadron Collider. The cross sections were
measured using jets clustered with the anti-k, algorithm with parameters R = 0.4 and R = 0.6. These
measurements are based on the 2010 data sample, consisting of a total integrated luminosity of 37 pb~!.
Inclusive jet double-differential cross sections are presented as a function of jet transverse momentum, in
bins of jet rapidity. Dijet double-differential cross sections are studied as a function of the dijet invariant
mass, in bins of half the rapidity separation of the two leading jets. The measurements are performed in
the jet rapidity range |y| < 4.4, covering jet transverse momenta from 20 GeV to 1.5 TeV and dijet
invariant masses from 70 GeV to 5 TeV. The data are compared to expectations based on next-to-leading-
order QCD calculations corrected for nonperturbative effects, as well as to next-to-leading-order
Monte Carlo predictions. In addition to a test of the theory in a new kinematic regime, the data also
provide sensitivity to parton distribution functions in a region where they are currently not well-

constrained.
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I. INTRODUCTION

At the Large Hadron Collider (LHC), jet production
is the dominant high transverse-momentum (pt) process.
Jet cross sections serve as one of the main observables in
high-energy particle physics, providing precise informa-
tion on the structure of the proton. They are an important
tool for understanding the strong interaction and searching
for physics beyond the standard model (see, for example,
Refs. [1-20]).

The ATLAS Collaboration has published a first
measurement of inclusive jet and dijet production at
/s =7 TeV, using an integrated luminosity of 17 nb™!
[21]. This measurement considered only jets with trans-
verse momentum larger than 60 GeV and in a rapidity
interval |y| < 2.8.!
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'ATLAS uses a right-handed coordinate system with its
origin at the nominal interaction point in the center of the
detector and the z-axis along the beam pipe. The x-axis points
from the interaction point to the center of the LHC ring, and the
y axis points upward. Cylindrical coordinates (r, ¢) are used in
the transverse plane, ¢ being the azimuthal angle around the
beam pipe, referred to the x-axis. The pseudorapidity is defined
in terms of the polar angle # with respect to the beamline as
n = —In tan(6/2). When dealing with massive jets and parti-
cles, the rapidity y =1 ln(gf—”f) is used, where E is the jet
energy and p, is the z-component of the jet momentum.
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The analysis presented here extends the previous mea-
surement using the 2010 data sample of (37.3 = 1.2) pb~ !,
an integrated luminosity more than 2000 times larger than
that of the previous study. This more than doubles the
kinematic reach at high jet transverse momentum and large
dijet invariant mass. There are strong physics reasons to
extend the measurement to jets of lower transverse mo-
mentum and larger rapidity as well. Jets at lower pr are
more sensitive to nonperturbative effects from hadroniza-
tion and the underlying event, and forward jets may be
sensitive to different dynamics in QCD than central jets.
Moreover, LHC experiments have much wider rapidity
coverage than those at the Tevatron, so forward jet mea-
surements at the LHC cover a phase space region that has
not been explored before.

The kinematic reach of this analysis is compared to
that of the previous ATLAS study in Fig. 1. This data
sample extends the existing inclusive jet pr measure-
ment from 700 GeV to 1.5 TeV and the existing dijet
mass measurement from 1.8 TeV to 5 TeV. Thus this
analysis probes next-to-leading-order (NLO) perturbative
QCD (pQCD) and parton distribution functions (PDFs)
in a new kinematic regime. The results span approxi-
mately 7 X 1073 <x<0.9 in x, the fraction of the
proton momentum carried by each of the partons in-
volved in the hard interaction.

II. THE ATLAS DETECTOR

The ATLAS detector is described in detail in Ref. [22].
In this analysis, the tracking detectors are used to define
candidate collision events by constructing vertices from
tracks, and the calorimeters are used to reconstruct jets.
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FIG. 1 (color online). Kinematic reach of the inclusive jet
cross section measured in this analysis compared to that of the
previous study [21] for jets identified using the anti-k, algorithm
with R = 0.6. The kinematic limit for the center-of-mass energy
of 7 TeV is also shown.

The inner detector used for tracking and particle identi-
fication has complete azimuthal coverage and spans the
region || < 2.5. It consists of layers of silicon pixel
detectors, silicon microstrip detectors, and transition radia-
tion tracking detectors, surrounded by a solenoid magnet
that provides a uniform field of 2 T.

The electromagnetic calorimetry is provided by the
liquid argon (LAr) calorimeters that are split into three
regions: the barrel (|| < 1.475), the endcap (1.375 <
|nl <3.2) and the forward (FCal: 3.1 <|n| <4.9) re-
gions. The hadronic calorimeter is divided into four dis-
tinct regions: the barrel (|| < 0.8), the extended barrel
(0.8 < |n| < 1.7), both of which are scintillator/steel sam-
pling calorimeters, the hadronic endcap (HEC; 1.5 <
|| < 3.2), which has LAr/Cu calorimeter modules, and
the hadronic FCal (same n-range as for the EM-FCal)
which uses LAr/W modules. The total calorimeter cover-
age is || < 4.9.

II1. CROSS SECTION DEFINITION

Jet cross sections are defined using the anti-k, jet algo-
rithm [23] implemented in the FASTJET [24] package. Two
different values are used for the clustering parameter R (0.4
and 0.6), which can be seen intuitively as the radius of a
circular jet in the plane (¢, y) of azimuthal angle and
rapidity. The jet cross section measurements are corrected
for all experimental effects, and thus are defined for the
“particle-level” final state of a proton-proton collision
[25]. Particle-level jets in the Monte Carlo simulation are
identified using the anti-k, algorithm and are built from
stable particles, which are defined as those with a proper
lifetime longer than 10 ps. This definition includes muons
and neutrinos from decaying hadrons.

Inclusive jet double-differential cross sections are
measured as a function of jet pt in bins of y, in the region
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pr > 20 GeV, |y| < 4.4. The term “inclusive jets” is used
in this paper to indicate that all jets in each event are
considered in the cross section measurement. Dijet
double-differential cross sections are measured as a func-
tion of the invariant mass of the two leading (highest pt)

jets, which is given as m, = (E, + E,)*> — (P, + p»)>,
where E|, and p;, are the energies and momenta of the
two leading jets. The cross sections are binned in the
variable y*, defined as half the rapidity difference of
the two leading jets, y* = |y; — y,|/2. The quantity y* is
the rapidity in the two-parton center-of-mass frame (in the
massless particle limit), where it is determined by the polar
scattering angle with respect to the beamline, 6*

1 1 + | cos6*|
* = S i
Y 2 n(l — ICOSH*I) M

For the dijet measurement, the two leading jets are selected
to lie in the |y| < 4.4 region, where the leading jet is
required to have pr > 30 GeV and the subleading jet
prt > 20 GeV. Restricting the leading jet to higher pr
improves the stability of the NLO calculation [26].

Theory calculations are used in the same kinematic
range as the measurement.

IV. MONTE CARLO SAMPLES

The PYTHIA 6.423 generator [27] with the MRST LO*
PDF set [28] was used to simulate jet events in proton-
proton collisions at a center-of-mass energy of /s =7 TeV
and to correct for detector effects. This generator utilizes
leading-order perturbative QCD matrix elements (ME)
for 2 — 2 processes, along with a leading-logarithmic,
pr-ordered parton shower (PS), an underlying event simu-
lation with multiple parton interactions, and the Lund
string model for hadronization. Samples were generated
using the ATLAS Minimum-Bias Tune 1 (AMBT1) set
of parameters [29], in which the model of nondiffrac-
tive scattering has been tuned to ATLAS measurements
of charged particle production at /s = 900 GeV and
Js =7 TeV.

The particle four-vectors from these generators were
passed through a full simulation [30] of the ATLAS detec-
tor and trigger that is based on GEANT4 [31]. Finally, the
simulated events were reconstructed and jets were cali-
brated using the same reconstruction chain as the data.

V. THEORETICAL PREDICTIONS

A. Fixed-order calculations
1. NLO predictions

The measured jet cross sections are compared to fixed-
order NLO pQCD predictions, with corrections for non-
perturbative effects applied. For the hard scattering, both
the NLOJET++ 4.1.2 [32] package and the POWHEG generator
[33,34] were used, the latter in a specific configuration
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where the parton shower was switched off and calculations
were performed using NLO matrix elements. The two
programs have been used with the CT10 [35] NLO parton
distribution functions, and the same value of renormaliza-
tion and factorization scale, corresponding to the trans-
verse momentum of the leading jet, p7:

M= HR = ME = PT )
For POWHEG, pT®* is evaluated at leading-order and is
denoted pB°™. Using this scale choice, the cross section

results of the two NLO codes are compatible at the few
percent level for inclusive jets over the whole rapidity
region. They are also consistent for dijet events where
both jets are in the central region, while they differ sub-
stantially when the two leading jets are widely separated in
rapidity (y* = 3). In these regions, NLOJET++ gives an
unstable and much smaller cross section than POWHEG
that is even negative for some rapidity separations.
POWHEG remains positive over the whole region of phase
space. It should be noted that the forward dijet cross
section predicted by NLOJET++ in this region has a very
strong scale dependence, which however is much reduced
for larger values of scale than that of Eq. (2).

The forward dijet cross section for NLOJET++ is much
more stable if instead of a scale fixed entirely by pr, a scale
that depends on the rapidity separation between the two
jets is used. The values chosen for each y*-bin follow the
formula

p=pr = pr = pre® 3)

and are indicated by the histogram in Fig. 2. These values
are motivated by the formula (shown by the dot-dashed
curve)

mpy

2 cosh(0.7y%) @)

M= MR = Mg =

that is suggested in Ref. [36], and are in a region where the
cross section predictions are more stable as a function of
scale (they reach a “plateau’). At small y*, the scale in
Eq. (3) reduces to the leading jet pr (dotted line), which is
used for the inclusive jet predictions. With this scale
choice, NLOJET++ is again in reasonable agreement with
POWHEG, which uses the scale from Eq. (2). The NLOJET++
predictions are used as a baseline for both inclusive jet and
dijet calculations, with the scale choice from Eq. (2) for the
former and that from Eq. (3) for the latter. The POWHEG
scale used for both inclusive jets and dijets, p2°™, is given
by Eq. (2) but evaluated at leading-order. Despite using
different scale choices, the dijet theory predictions from
NLOJET++ and POWHEG are stable with respect to relatively
small scale variations and give consistent results.

The results are also compared with predictions obtained
using the MSTW 2008 [37], NNPDF 2.1 (100) [38,39] and
HERAPDF 1.5 [40] PDF sets.
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FIG. 2 (color online). The histogram indicates the values of the
renormalization and factorization scales (denoted by u = up =
) used for the dijet predictions obtained using NLOJET + +,
as a function of y*, half the rapidity separation between the two
leading jets. This is motivated by the scale choice suggested in
Ref. [36] (dot-dashed line), and is also compared to the scale
choice used for the inclusive jet predictions (dotted line).

The main uncertainties on the NLO prediction come
from the uncertainties on the PDFs, the choice of factori-
zation and renormalization scales, and the uncertainty on
the value of the strong coupling constant «,. To allow for
fast and flexible evaluation of PDF and scale uncertainties,
the APPLGRID [41] software was interfaced with NLOJET++
in order to calculate the perturbative coefficients once and
store them in a look-up table. The PDF uncertainties are
defined at 68% confidence level and evaluated following
the prescriptions given for each PDF set. They account for
the data uncertainties, tension between input data sets,
parametrization uncertainties, and various theoretical un-
certainties related to PDF determination.

To estimate the uncertainty on the NLO prediction due
to neglected higher-order terms, each observable was re-
calculated while varying the renormalization scale by a
factor of 2 with respect to the default choice. Similarly, to
estimate the sensitivity to the choice of scale where the
PDF evolution is separated from the matrix element, the
factorization scale was separately varied by a factor of 2.
Cases where the two scales are simultaneously varied by a
factor 2 in opposite directions were not considered due to
the presence of logarithmic factors in the theory calcula-
tion that become large in these configurations. The enve-
lope of the variation of the observables was taken as a
systematic uncertainty. The effect of the uncertainty on the
value of the strong coupling constant, «;, is evaluated
following the recommendation of the CTEQ group [42],
in particular, by using different PDF sets that were derived
using the positive and negative variations of the coupling
from its best estimate.

Electroweak corrections were not included in the theory
predictions and may be non-negligible [43].
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2. Nonperturbative corrections

The fixed-order NLO calculations predict parton-level
cross sections, which must be corrected for nonperturba-
tive effects to be compared with data. This is done by using
leading-logarithmic parton shower generators. The correc-
tions are derived by using PYTHIA 6.425 with the AUET2B
CTEQG6LI1 tune [44] to evaluate the binwise ratio of cross
sections with and without hadronization and the underlying
event. Each bin of the parton-level cross section is then
multiplied by the corresponding correction. The uncer-
tainty is estimated as the maximum spread of the correc-
tion factors obtained from PYTHIA 6.425 using the AUET2B
LO*, AUET2 LO™, AMBT2B CTEQ6L1, AMBTI,
Perugia 2010, and Perugia 2011 tunes (PYTUNE_350),
and the PYTHIA 8.150 tune 4C [44-47], as well as those
obtained from the HERWIG++ 2.5.1 [48] tune UE7000-2 [44].
The AMBT2B CTEQ6L1 and AMBT1 tunes, which are
based on observables sensitive to the modeling of
minimum-bias interactions, are included to provide a sys-
tematically different estimate of the underlying event
activity.

The corrections depend strongly on the jet size; there-
fore separate sets of corrections and uncertainties were
derived for jets with R = 0.4 and R = 0.6. The correction
factors and their uncertainties depend on the interplay of
the hadronization and the underlying event for the different
jet sizes, and they have a significant influence at low pt
and low dijet mass. For R = 0.4, the correction factors are
dominated by the effect of hadronization and are approxi-
mately 0.95 at jet pt = 20 GeV, increasing closer to unity
at higher pr. For R = 0.6, the correction factors are domi-
nated by the underlying event and are approximately 1.6 at
jet pr = 20 GeV, decreasing to between 1.0-1.1 for jets
above pr = 100 GeV. Figure 3 shows the nonperturbative
corrections for inclusive jets with rapidity in the interval
ly] <0.3, for jet clustering parameters R = 0.4 and
R = 0.6. The correction factors for the other rapidity
bins become closer to unity as the jet rapidity increases,
as can be seen in Fig. 20 in Appendix A.

Nonperturbative corrections have been evaluated for the
dijet measurement as well, as a function of the dijet mass
and the rapidity interval y*, for each of the two jet sizes.
These follow a similar behavior to those for inclusive jets,
with the corrections becoming smaller for large invariant
masses and rapidity differences.

B. NLO Matrix Element + Parton Shower

The measured jet cross sections are also compared to
POWHEG [49], an NLO parton shower Monte Carlo gen-
erator that has only recently become available for inclusive
jet and dijet production. POWHEG uses the POWHEG BOX
package [50-52] and allows one to use either PYTHIA or
HERWIG [53] + JIMMY [54] to shower the partons, hadron-
ize them, and model the underlying event. The ATLAS
underlying event tunes, AUET2B for PYTHIA and AUET?2
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FIG. 3 (color online). Nonperturbative correction factors for
inclusive jets identified using the anti-k, algorithm with clus-
tering parameters R = 0.4 and R = 0.6 in the rapidity region
ly| < 0.3, derived using various Monte Carlo generators. The
correction derived using PYTHIA 6425 with the AUET2B
CTEQG6LI1 tune is used for the fixed-order NLO calculations
presented in this analysis.

[55] for HERWIG, are derived from the standalone versions
of these event generators, with no optimization for the
POWHEG predictions. The showering portion of POWHEG
uses the PDFs from PYTHIA or HERWIG as part of the
specific tune chosen.

In the POWHEG algorithm, each event is built by first
producing a QCD 2 — 2 partonic scattering. The renor-
malization and factorization scales are set to be equal to
the transverse momentum of the outgoing partons, p2om,
before proceeding to generate the hardest partonic emis-
sion in the event.” The CT10 NLO PDF set is used in this
step of the simulation. Then the event is evolved to the
hadron level using a parton shower event generator, where
the radiative emissions in the parton showers are required
to be softer than the hardest partonic emission generated by
POWHEG.

The coherent simulation of the parton showering,
hadronization, and the underlying event with the NLO

>Technical details of the POWHEG generation parameters,
which are discussed below, are given in Refs. [33,34]. The
folding parameters used are 5-10-2. A number of different
weighting parameters are used to allow coverage of the complete
phase space investigated: 25 GeV, 250 GeV and 400 GeV. The
minimum Born pr is 5 GeV. For all the samples, the leading jet
transverse momentum is required to be no more than 7 times
greater than the leading parton’s momentum. The pp of any
additional partonic interactions arising from the underlying
event is required to be lower than that of the hard scatter
generated by POWHEG. The parameters used in the input
file for the event generation are bornktmin =35 GeV,
bornsuppfact =25, 250, 400 GeV, foldcsi =235,
foldy = 10, and foldphi = 2.
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FIG. 4 (color online).

Combined L1 + L2 jet trigger efficiency as a function of reconstructed jet py for anti-k, jets with R = 0.6 in

the central region |y| < 0.3 (a), the barrel-endcap transition region 1.2 =< |y| < 2.1 (b) and the FCal region 3.6 =< |y| < 4.4 (c) for the
different L2 trigger thresholds used in the analysis. The trigger thresholds are at the electromagnetic scale, while the jet pt is at the
calibrated scale (see Sec. VIC). The highest trigger chain used for |y| < 2.8 does not apply a threshold at L2, so its L1 threshold is
listed. The efficiency in the |y| > 3.2 rapidity range is not expected to reach 100% due to the presence of a dead FCal trigger tower that
spans 0.9% of the (7, ¢)-acceptance. This inefficiency is assigned as a systematic uncertainty on the trigger efficiency in the

measurement.

matrix element is expected to produce a more accurate
theoretical prediction. In particular, the nonperturbative
effects are modeled in the NLO parton shower simula-
tion itself, rather than being derived separately using a
LO parton shower Monte Carlo generator as described
in Sec. VA2.

VI. DATA SELECTION AND CALIBRATION
A. Data set

The inclusive jet and dijet cross section measurements
use the full ATLAS 2010 data sample from proton-proton
collisions at /s = 7 TeV.

For low-pr jets, only the first 17 nb~! of data taken are
considered since the instantaneous luminosity of the ac-
celerator was low enough that a large data sample triggered
with a minimum-bias trigger (see Sec. VIB) could be
recorded. This provides an unbiased sample for reconstruct-
ing jets with pr between 20-60 GeV, below the lowest jet
trigger threshold. In addition, during this period there were
negligible contributions from “pileup” events, in which
there are multiple proton-proton interactions during the
same or neighboring bunch crossings. Thus this period
provides a well-measured sample of low-pr jets. The first
data-taking period was not used for forward jets with |y| >
2.8 and pt > 60 GeV because the forward jet trigger was
not yet commissioned.

For all events considered in this analysis, good operation
status was required for the first-level trigger, the solenoid
magnet, the inner detector, the calorimeters and the lumi-
nosity detectors, as well as for tracking and jet reconstruc-
tion. In addition, stable operation was required for the
high-level trigger during the periods when this system
was used for event rejection.

B. Trigger

Three different triggers have been used in this measure-
ment: the minimum-bias trigger scintillators (MBTS); the
central jet trigger, covering |n| < 3.2; and the forward jet
trigger, spanning 3.1 < |n| <4.9. The MBTS trigger re-
quires at least one hit in the minimum-bias scintillators
located in front of the endcap cryostats, covering 2.09 <
[nl <3.84, and is the primary trigger used to select
minimum-bias events in ATLAS. It has been demonstrated
to have negligible inefficiency for the events of interest for
this analysis [56] and is used to select events with jets
having transverse momenta in the range 20-60 GeV. The
central and forward jet triggers are composed of three
consecutive levels: Level 1 (L1), Level 2 (L2) and event
filter. In 2010, only L1 information was used to select
events in the first 3 pb~! of data taken, while both the
L1 and L2 stages were used for the rest of the data sample.
The jet trigger did not reject events at the event-filter stage
in 2010.

The central and forward jet triggers independently select
data using several thresholds for the jet transverse energy
(Et = Esinf), each of which requires the presence of a jet
with sufficient Et at the electromagnetic (EM) scale.® For
each L1 threshold, there is a corresponding L2 threshold
that is generally 15 GeV above the L1 value. Each such
L1 + L2 combination is referred to as an L2 trigger chain.
Figure 4 shows the efficiency for L2 jet trigger chains with

>The electromagnetic scale is the basic calorimeter signal
scale for the ATLAS calorimeters. It has been established using
test-beam measurements for electrons and muons to give the
correct response for the energy deposited in electromagnetic
showers, while it does not correct for the lower response of
the calorimeter to hadrons.
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various thresholds as a function of the reconstructed jet py
for anti-k, jets with R = 0.6 for both the central and for-
ward jet triggers. Similar efficiencies are found for jets
with R = 0.4, such that the same correspondence between
transverse-momentum regions and trigger chains can be
used for the two jet sizes. The highest trigger chain does
not apply a threshold at L2, so its L1 threshold is listed.

As the instantaneous luminosity increased throughout
2010, it was necessary to prescale triggers with lower Et
thresholds, while the central jet trigger with the highest Et
threshold remained unprescaled. As a result, the vast ma-
jority of the events where the leading jet has transverse
momentum smaller than about 100 GeV have been taken in
the first period of data-taking, under conditions with a low
amount of pileup, while the majority of the high-pt events
have been taken during the second data-taking period, with
an average of 2-3 interactions per bunch crossing. For each
pr-bin considered in this analysis, a dedicated trigger
chain is chosen that is fully efficient (> 99%) while having
as small a prescale factor as possible. For inclusive jets
fully contained in the central or in the forward trigger
region, only events taken by this fully efficient trigger are
considered. For inclusive jets in the HEC-FCal transition
region 2.8 < |y| < 3.6, neither the central nor the forward
trigger is fully efficient. Instead, the logical OR of the
triggers is used, which is fully efficient at sufficiently
high jet pt (see Fig. 5).

A specific strategy is used to account for the various
prescale combinations for inclusive jets in the HEC-FCal
transition region, which can be accepted either by the
central jet trigger only, by the forward jet trigger only, or
by both. A similar strategy is used for dijet events in a
given (m,, y*)-bin, which can be accepted by several jet
triggers depending on the transverse momenta and
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FIG. 5 (color online). Efficiencies for the central and forward
jet triggers with a L1 Ep threshold of 10 GeV, and for their
logical OR, as a function of the rapidity y of the reconstructed jet
in the transition region between the two trigger systems. The
logical OR is used for the inclusive jet measurement to collect
data in the 2.8 = |y| < 3.6 rapidity slice.
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pseudorapidities of the two leading jets. Events that can
be accepted by more than one trigger chain have been
divided into several categories according to the trigger
combination that could have accepted the events. For in-
clusive jets in the transition region, these correspond to
central and forward triggers with a similar threshold; for
dijets the trigger combination depends on the position and
transverse momenta of the two leading jets, each of which
is “matched” to a trigger object using angular criteria.
Corrections are applied for any trigger inefficiencies,
which are generally below 1%. The equivalent luminosity
of each of the categories of events is computed based on the
prescale values of these triggers throughout the data-taking
periods, and all results from the various trigger combina-
tions are combined together according to the prescription
given in Ref. [57].

C. Jet reconstruction and calibration

Jets are reconstructed at the electromagnetic scale using
the anti-k, algorithm. The input objects to the jet algorithm
are three-dimensional topological clusters [58] built from
calorimeter cells. The four-momentum of the uncalibrated,
EM-scale jet is defined as the sum of the four-momenta of
its constituent calorimeter energy clusters. Additional en-
ergy due to multiple proton-proton interactions within the
same bunch crossing (“‘pileup”) is subtracted by applying
a correction derived as a function of the number of recon-
structed vertices in the event using minimum-bias data.
The energy and the position of the jet are next corrected for
instrumental effects such as dead material and noncom-
pensation. This jet energy scale (JES) correction is calcu-
lated using isolated jets* in the Monte Carlo simulation as a
function of energy and pseudorapidity of the reconstructed
jet. The JES correction factor ranges from about 2.1 for
low-energy jets with pp = 20 GeV in the central region
|yl < 0.3 to less than 1.2 for high-energy jets in the most
forward region 3.6 =< |y| < 4.4. The corrections are cross-
checked using in situ techniques in collision data (see
below) [59].

D. Uncertainties in jet calibration

The uncertainty on the jet energy scale is the dominant
uncertainty for the inclusive jet and dijet cross section
measurements. Compared to the previous analysis [21],
this uncertainty has been reduced by up to a factor of 2,
primarily due to the improved calibration of the calorime-
ter electromagnetic energy scale obtained from Z — ee
events [60], as well as an improved determination of the
single particle energy measurement uncertainties from
in situ and test-beam measurements [61]. This improve-
ment is confirmed by independent measurements,

“An isolated jet is defined as a jet that has no other jet within
AR = 2.5R, where R is the clustering parameter of the jet
algorithm.
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including studies of the momenta of tracks associated with
jets, as well as the momentum balance observed in y + jet,
dijet, and multijet events [59].

In the central barrel region (|| < 0.8), the dominant
source of the JES uncertainty is the knowledge of the
calorimeter response to hadrons. This uncertainty is ob-
tained by measuring the response to single hadrons using
proton-proton and test-beam data, and propagating the
uncertainties to the response for jets. Additional uncer-
tainties are evaluated by studying the impact on the
calorimeter response from varying settings for the parton
shower, hadronization, and the underlying event in the
Monte Carlo simulation. The estimate of the uncertainty
is extended from the central calorimeter region to the
endcap and forward regions, the latter of which lies out-
side the tracking acceptance, by exploiting the transverse-
momentum balance between a central and a forward jet in
events where only two jets are produced.

In the central region (| n| < 0.8), the uncertainty is lower
than 4.6% for all jets with pp > 20 GeV, which decreases to
less than 2.5% uncertainty for jet transverse momenta be-
tween 60 and 800 GeV. The JES uncertainty is the largest for
low-pr ( ~ 20 GeV) jets in the most forward region || >
3.6, where it is about 11-12%. Details of the JES determi-
nation and its uncertainty are given in Ref. [59].

E. Offline selection
1. Event selection

To reject events due to cosmic-ray muons and other
noncollision backgrounds, events are required to have at
least one primary vertex that is consistent with the beam-
spot position and that has at least five tracks associated
with it. The efficiency for collision events to pass these
vertex requirements, as measured in a sample of events
passing all selections of this analysis, is well over 99%.

2. Jet selection

For the inclusive jet measurements, jets are required to
have pp > 20 GeV and to be within |y| < 4.4. They must
also pass the specific fully efficient trigger for each
pr-and |y|-bin, as detailed in Sec. VIB. For the dijet
measurements, events are selected if they have at least
one jet with pp > 30 GeV and another jet with pp >
20 GeV, both within |y| < 4.4. Corrections are applied
for inefficiencies in jet reconstruction, which are generally
less than a few percent.

Jet quality criteria first established with early collision
data are applied to reject jets reconstructed from calorime-
ter signals that do not originate from a proton-proton colli-
sion, such as those due to noisy calorimeter cells [59]. For
this analysis, various improvements to the jet quality selec-
tion have been made due to increased experience with a
larger data set and evolving beam conditions, including the
introduction of new criteria for the forward region.
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The main sources of fake jets were found to be: noise
bursts in the hadronic endcap calorimeter electronics; co-
herent noise from the electromagnetic calorimeter; cosmic
rays; and beam-related backgrounds.

Quality selection criteria were developed for each of
these categories by studying jet samples classified as real
or fake energy depositions. This classification was per-
formed by applying criteria on the magnitude and direction
of the missing transverse momentum, EF**. Following this,
about a dozen events with IE?ISSI > 500 GeV were found
that pass the standard analysis selection. These events were
visually scanned and were generally found to be collision
events with mostly low pr jets and a muon escaping at low
scattering angle.

The efficiency for identifying real jets was measured
using a tag-and-probe method. A ““probe jet” sample was
selected by requiring the presence of a ‘“‘tag jet” that is
within |n| < 2.0, fulfills the jet quality criteria, and is
back-to-back (A¢ > 2.6) and well-balanced with a probe
jet (Ipri — pral/pr® <04, with py'* = (pry + pr2)/2
and where pry, are the transverse momenta of the tag
and probe jets). The jet quality criteria were then applied
to the probe jet, measuring as a function of its |n| and pr
the fraction of jets that are not rejected.

The efficiency to select a jet is shown in Fig. 6 for
an example rapidity region, along with the systematic
uncertainty on this efficiency.

The jet quality selection efficiency is greater than 96%
for jets with pt = 20 GeV and quickly increases with jet
pt- The efficiency is above 99% for jet pr > 60 GeV in all
rapidity regions. The inclusive jet and dijet cross sections
are corrected for these inefficiencies in regions where the

1.02 C .
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© N o ]
> L B Parametrization i
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FIG. 6 (color online). Efficiency e for jet quality selection as a
function of py for anti-k, jets with R = 0.6 in the rapidity region
|yl <0.3. The black circles indicate the efficiency measured
in-situ using a tag-probe method. The blue squares indicate the
fit to the parametrization e(py) = A — e~ P19 ysed in this
analysis, where A, B, and C are fitted constants, and the shaded
band indicates the systematic uncertainty on the efficiency
obtained by varying the tag jet selection. The turn-on is due to
more stringent jet quality selection at low jet pr.
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efficiency is less than 99%. The systematic uncertainty on
the efficiency is taken as a systematic uncertainty on the
cross section.

F. Background, vertex position, and pileup

Background contributions from sources other than
proton-proton collisions were evaluated using events
from cosmic-ray runs, as well as unpaired proton bunches
in the accelerator, in which no real collision candidates are
expected. Based on the duration of the cosmic-ray runs and
the fact that only one event satisfied the selection criteria,
the noncollision background rates across the entire data
period are considered to be negligible.

The primary vertices span the luminous region around
the nominal beamspot. To determine the systematic uncer-
tainty due to possibly incorrect modeling of the event
vertex position, the jet pp spectrum was studied as a
function of the |z| position of the primary vertex with the
largest Y p3 of associated tracks. The fraction of events
with |z| > 200 mm is 0.06%, and the difference in the pr
spectrum compared to events with [z] < 100 mm is small.
Consequently, the uncertainty from mismodeling of the
vertex position was taken to be negligible.

The pr of each jet is corrected for additional energy
from soft pileup interactions in the event (see Sec. VIC).
An uncertainty associated with this pileup offset correc-
tion is assigned that is dependent on the number of recon-
structed primary vertices, as described in Sec. VIII A. The
jet measurements are then compared to the Monte Carlo
simulation without pileup.

G. Luminosity

The integrated luminosity is calculated by measuring
interaction rates using several ATLAS devices, where the
absolute calibration is derived using van der Meer scans
[62]. The uncertainty on the luminosity is 3.4% [63]. The
calculation of the effective luminosity for each bin of the
observable for inclusive jets follows the trigger scheme
described in Sec. VI B. The integrated luminosity for each
individual trigger is derived using separate prescale factors
for each luminosity block (an interval of luminosity with
homogeneous data-taking conditions, which is typically
two minutes). For dijets, each bin receives contributions
from several trigger combinations, for which the luminos-
ity is calculated independently. The luminosity that would
be obtained without correction for trigger prescale is
(37.3 £ 1.2) pb~!. Since the central jet trigger with the
largest transverse-momentum threshold was always un-
prescaled, this is the effective luminosity taken for jets
with transverse momentum above about 220 GeV.

VII. UNFOLDING
A. Technique used

Aside from the jet energy scale correction, all other
corrections for detector inefficiencies and resolutions are
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performed using an iterative unfolding, based on a transfer
matrix that relates the particle-level and reconstruction-
level observable, with the same binning as the final distri-
bution. The unfolding is performed separately for each bin
in rapidity since the migrations across rapidity bins are
negligible compared to those across jet pr (dijet mass)
bins. A similar procedure is applied for inclusive jets and
dijets, with the following description applying specifically
to the inclusive jet case.

The Monte Carlo simulation described in Sec. IV is used
to derive the unfolding matrices. Particle-level and recon-
structed jets are matched together based on geometrical
criteria and are used to derive a transfer matrix. This matrix
contains the expected number of jets within each bin of
particle-level and reconstructed jet pr. A folding matrix is
constructed from the transfer matrix by normalizing row-
by-row so that the sum of the elements corresponding to a
given particle-level jet pr is unity. Similarly, an unfolding
matrix is constructed by normalizing column-by-column
so that the sum of the elements corresponding to a specific
reconstructed jet pr is unity. Thus each element of the
unfolding matrix reflects the probability for a reconstructed
jetin a particular p-bin to originate from a specific particle-
level pr-bin, given the assumed input particle-level jet pr
spectrum. The spectra of unmatched particle-level and re-
constructed jets are also derived from the simulated sample.
The ratio between the number of matched jets and the total
number of jets provides the matching efficiency both for
particle-level jets, €P'°M, and for reconstructed jets, €cc, i

The data are unfolded to particle level using a three-
step procedure, with the final results being given by the
equation:

reco, j“ reco, j

. t 1’ i .
NptCl’l = ZNreco,j X € 'Apc ' /EptCl’l’ (5)
J

where i and j are the particle-level and reconstructed bin

. . . tcl,i - . .
indices, respectively, and Ap.;"; is an unfolding matrix

refined through iteration, as discussed below.

The first step is to multiply the reconstructed jet spec-
trum in data by the matching efficiency €. ;, such that it
can be compared to the matched reconstructed spectrum
from the Monte Carlo simulation. In the second step, the

iterated unfolding matrix Afetggfj is determined using the

iterative, dynamically stabilized (IDS) method [64]. This
procedure improves the transfer matrix through a series of
iterations, where the particle-level distribution is re-
weighted to the shape of the corrected data spectrum, while
leaving the folding matrix unchanged. The main difference
with respect to previous iterative unfolding techniques [65]
is that, when performing the corrections, regularization is
provided by the use of the significance of the data-MC
differences in each bin. The third step is to divide the
spectrum obtained after the iterative unfolding by the
matching efficiency at particle level, thus correcting for
the jet reconstruction inefficiency.
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The statistical uncertainties on the spectrum are propa-
gated through the unfolding by performing pseudoexperi-
ments. An ensemble of pseudoexperiments is created in
which each bin of the transfer matrix is varied according to
its statistical uncertainty. A separate set of pseudoexperi-
ments is performed where the data spectrum is varied while
respecting correlations between jets produced in the same
event. The unfolding is then applied to each pseudoexperi-
ment, and the resulting ensembles are used to calculate the
covariance matrix of the corrected spectrum.

As a cross-check, the results obtained from the itera-
tive unfolding have been compared to those using a
simpler bin-by-bin correction procedure, as well as the
“singular value decomposition” (SVD) method imple-
mented in TSVDUNFOLD [66,67]. These methods use differ-
ent regularization procedures and rely to different degrees
on the Monte Carlo simulation modeling of the shape of
the spectrum. The unfolding techniques have been tested
using a data-driven closure test [64]. In this test the
particle-level spectrum in the Monte Carlo simulation is
reweighted and convolved through the folding matrix such
that a significantly improved agreement between the data
and the reconstructed spectrum from the Monte Carlo
simulation is attained. The reweighted, reconstructed spec-
trum in the Monte Carlo simulation is then unfolded using
the same procedure as for the data. The comparison of the
result with the reweighted particle-level spectrum from the
Monte Carlo simulation provides the estimation of the bias.

The bin-by-bin method gives results consistent with
those obtained using the IDS technique, but requires the
application of an explicit correction for the NLO k-factor
to obtain good agreement. A somewhat larger bias is
observed for the SVD method.

B. Cross-check with jet shapes

The use of Monte Carlo simulation to derive the transfer
matrix in the unfolding procedure requires that the simu-
lation models the jet properties well. The modeling of the
energy flow around the jet core provides a useful test of
this. The energy and momentum flow within a jet can be

expressed in terms of the differential jet shape, defined for

a jet with radius parameter R, as the fraction p(r) = i i—%,
T

where pX is the transverse momentum within a radius R
of the jet center, and pg is the transverse momentum
contained within a ring of thickness Ar = 0.1 at a radius

r = +/(Ay)?> + (A¢)?* from the jet center.

Jet shape measurements using calorimeter energy clus-
ters and tracks were performed with 3 pb~! of data [68],
and show good agreement with the PYTHIA and HERWIG +
JIMMY Monte Carlo simulations in the kinematic region
30 GeV < pr <600 GeV and rapidity |y| <2.8. Using
the same technique, the uncorrected jet shapes in the for-
ward rapidity region 2.8 < |y| < 4.4 have been studied in
the context of the present analysis. As an example, the
results for the HEC-FCal transition region 2.8 < |y| < 3.6,
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FIG. 7. The jet shape p(r) measured using calorimeter energy
clusters for anti-k, jets with R = 0.6 in the rapidity interval
2.8 = |y| < 3.6, compared to PYTHIA with tune AMBT1 (used
for unfolding), and for jets with transverse momenta in the range
30 < pr <45 GeV. The statistical error bars are smaller than
the size of the markers, while systematic errors are not shown.

the most difficult detector region to model, are shown in
Fig. 7. The maximum disagreement in shape between data
and the Monte Carlo simulation is approximately 20%,
demonstrating that the distribution of energy within the
jets is reasonably well-modeled even in this worst case.
Any bias from mismodeling of the jet shape is included in
the unfolding uncertainties described below, so this jet
shape study serves only as a cross-check.

VIII. SYSTEMATIC UNCERTAINTIES
AND CORRELATIONS

A. Uncertainty sources from jet reconstruction
and calibration

The uncertainty on the jet reconstruction efficiency for
|yl <2.1 (within the tracking acceptance) is evaluated
using track jets, which are used to play the role of “truth
jets.” In this paper, truth jets are defined to be jets at the
particle level, but excluding muons and neutrinos. The
efficiency to reconstruct a calorimeter jet given a track
jet nearby is studied in both data and the MC simulation.
The data versus MC comparison of this efficiency is used
to infer the degree to which the calorimeter jet reconstruc-
tion efficiency may be mismodeled in the Monte Carlo
simulation. The disagreement was found to be 2% for
calorimeter jets with pp of 20 GeV and less than 1% for
those with pp > 30 GeV. The disagreement for jets with
|yl < 2.1is taken as a systematic uncertainty for all jets in
the rapidity range |y| < 4.4. This is expected to be a con-
servative estimate in the forward region where the jets have
higher energy for a given pr.

The JES uncertainty was evaluated as described in
Sec. VID and in Ref. [59]. The jet energy and angular
resolutions are estimated from the Monte Carlo simulation
using truth jets that have each been matched to a recon-
structed calorimeter jet. The jet energy resolution (JER) in
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the Monte Carlo simulation is compared to that obtained in
data using two in situ techniques, one based on dijet balance
and the other using a bisector method [69]. In general the
two resolutions agree within 14%, and the full difference is
taken as a contribution to the uncertainty on the unfolding
corrections, which propagates to a systematic uncertainty
on the measured cross section as described in Sec. VIII B.
The angular resolution is estimated from the angle between
each calorimeter jet and its matched truth-level jet. The
associated systematic uncertainty is assessed by varying
the requirement that the jet is isolated.

The JES uncertainty due to pileup is proportional to
(Npy — 1)/ pr, where Npy is the number of reconstructed
vertices. The total pileup uncertainty for a given (pr, y)-bin
is calculated as the average of the uncertainties for each
value of Npy weighted by the relative frequency of that
number of reconstructed vertices in the bin.

B. Uncertainty propagation

The uncertainty of the measured cross section due to jet
energy scale and jet energy and angular resolutions has been
estimated using the Monte Carlo simulation by repeating the
analysis after systematically varying these effects. The jet
energy scale applied to the reconstructed jets in MC is varied
separately for each JES uncertainty source both up and down
by 1 standard deviation. The resulting pr spectra are un-
folded using the nominal unfolding matrix, and the relative
shifts with respect to the nominal unfolded spectra are taken
as uncertainties on the cross section. The effects of the jet
energy and angular resolutions are studied by smearing the
reconstructed jets such that these resolutions are increased
by 1 standard deviation of their respective uncertainties (see
Sec. VIII A). For each such variation, a new transfer matrix is
constructed, which is used to unfold the reconstructed jet
spectrum of the nominal MC sample. The relative shift of this
spectrum with respect to the nominal unfolded spectra is
taken as the uncertainty on the cross section.

The impact of possible mismodeling of the cross section
shape in the Monte Carlo simulation is assessed by shape
variations of the particle-level jet spectra introduced to
produce reconstructed-level spectra in agreement with
data as discussed in Sec. VIL.

The total uncertainty on the unfolding corrections is
defined as the sum in quadrature of the uncertainties on
the jet energy resolution, jet angular resolution, and the
simulated shape. It is approximately 4-5% at low and
high pr (except for the lowest pp-bin at 20 GeV, where it
reaches 20%), and is smaller at intermediate pt values. This
uncertainty is dominated by the component from the jet
energy resolution.

C. Summary of the magnitude of the
systematic uncertainties

The largest systematic uncertainty for this measurement
arises from the jet energy scale. Even with the higher
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precision achieved recently as described in Sec. VID, the
very steeply falling jet pt spectrum, especially for large
rapidities, translates even relatively modest uncertainties
on the transverse momentum into large changes for the
measured cross section.

As described in Sec. VIG, the luminosity uncertainty is
3.4%. The detector unfolding uncertainties have been dis-
cussed in the previous subsection. Various other sources of
systematic uncertainties were considered and were found
to have a small impact on the results. The jet energy and
angular resolutions, as well as the jet reconstruction effi-
ciency, also contribute to the total uncertainty through the
unfolding corrections.

The dominant systematic uncertainties for the measure-
ment of the inclusive jet pr spectrum in representative pt
and y regions for anti-k; jets with R = 0.6 are shown in
Table 1. Similarly, the largest systematic uncertainties for
the dijet mass measurement are given for a few represen-
tative m, and y* regions in Table II.

An example of the breakdown of the systematic uncer-
tainties as a function of the jet transverse momentum for
the various rapidity bins used in the inclusive jet measure-
ment is shown in Fig. 8.

D. Correlations

The behavior of various sources of systematic uncer-
tainty in different parts of the detector has been studied
in detail in order to understand their correlations
across various p, m, and rapidity bins. As shown in
Tables III and 1V, 22 independent sources of systematic
uncertainty have been identified, including luminosity,
jet energy scale and resolution, and theory effects such
as the uncertainty of the modeling of the underlying event
and the QCD showering. For example, the sources labeled
“JES 7-13” in these tables correspond to the calorimeter
response to hadrons, which dominates the JES uncertainty

TABLE I. The effect of the dominant systematic uncertainty
sources on the inclusive jet cross section measurement, for
representative pr and y regions for anti-k, jets with R = 0.6.

pr [GeV] Iyl JES JER Trigger  Jet rec.
20-30 2.1-2.8 fgggg 17% 1% 2%
20-30 3.6-4.4 fggfz 13% 1% 2%
80-110 <0.3 10% 1% 1% 1%
TABLE II. The effect of the dominant systematic uncertainty

sources on the dijet cross section measurement, for representa-
tive m;, and y* regions for anti-k, jets with R = 0.6.

my, [TeV] y* JES JER Trigger Jet rec.
0.37-0.44 2.0-2.5 ﬁ‘z‘%z 7% 1% 2%
2.55-3.04 4.0-4.4 TSIOQ,ZC 8% 2% 2%
0.21-0.26 <0.5 10% 1% 1% 2%
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FIG. 8 (color online). The magnitude (left) and correlation between pr-bins (right) of the total systematic uncertainty on the
inclusive jet cross section measurement for anti-k, jets with R = 0.6 in three representative |y|-bins. The magnitudes of the
uncertainties from the JES, the JER, and other sources are shown separately. The correlation matrix is calculated after symmetrizing
the uncertainties. The statistical uncertainty and the 3.4% uncertainty of the integrated luminosity are not shown here.
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TABLE III. Description of bin-to-bin uncertainty correlation for the inclusive jet measurement. Each number corresponds to a
nuisance parameter for which the corresponding uncertainty is fully correlated versus pr. Bins with the same nuisance parameter are
treated as fully correlated, while bins with different nuisance parameters are uncorrelated. The sources indicated by the letter “u’ are
uncorrelated both between pr- and |y|-bins. The 1-standard-deviation amplitude of the systematic effect associated with each nuisance
parameter is detailed in Tables V-XVIII in Appendix B2. The JES uncertainties for jets with |y| = 0.8 are determined relative to the
JES of jets with |y| < 0.8. As a consequence, several of the uncertainties that are determined using jets with |y| < 0.8 are also
propagated to the more forward rapidities (such as the E/ p uncertainties). Descriptions of the JES uncertainty sources can be found in

Refs. [59,70]. All tables are available on HEPDATA [71].

|y|-bins
Uncertainty Source 0-0.3 0.3-0.8 0.8-1.2 1.2-2.1 2.1-2.8 2.8-3.6 3.6-4.4
JES 1: Noise threshold | 1 2 3 4 5 6
JES 2: Theory UE 7 7 8 9 10 11 12
JES 3: Theory showering 13 13 14 15 16 17 18
JES 4: Nonclosure 19 19 20 21 22 23 24
JES 5: Dead material 25 25 26 27 28 29 30
JES 6: Forward JES 31 31 31 31 31 31 31
JES 7: E/ p response 32 32 33 34 35 36 37
JES 8: E/p selection 38 38 39 40 41 42 43
JES 9: EM + neutrals 44 44 45 46 47 48 49
JES 10: HAD E-scale 50 50 51 52 53 54 55
JES 11: High py 56 56 57 58 59 60 61
JES 12: E/p bias 62 62 63 64 65 66 67
JES 13: Test-beam bias 68 68 69 70 71 72 73
Unfolding 74 74 74 74 74 74 74
Jet matching 75 75 75 75 75 75 75
Jet energy resolution 76 76 77 78 79 80 81
y-resolution 82 82 82 82 82 82 82
Jet reconstruction eff. 83 83 83 83 84 85 86
Luminosity 87 87 87 87 87 87 87
JES 14: Pileup (u;) u u u u u u u
Trigger (u5) u u u u u u u
Jet identification (u3) u u u u u u u
in the central region. After examining the rapidity depen-  systematic uncertainty of the inclusive jet cross section
dence of all 22 sources, it was found that 87 independent =~ measurement. The correlation matrix is here converted
nuisance parameters are necessary to describe the correla-  from the covariance matrix, which is obtained using
tions over the whole phase space. The systematic effect on  Eq. (6), after symmetrizing the uncertainties: I'y; = (I'}; +
the cross section measurement associated with each nui-  I'};)/2. The inclusive jet and dijet data should not be used

sance parameter in its range of use is completely correlated  simultaneously for PDF fits due to significant correlations
in pr and y (dijet mass and y*). These parameters represent  between the two measurements.

correlations between the uncertainties of the various bins.

Since many of the systematic effects are not symmetric, it IX. RESULTS AND DISCUSSION

is not possible to provide a covariance matrix containing

the full information. For symmetric uncertainties corre- A. Inclusive jet cross sections

sponding to independent sources, the total covariance The inclusive jet double-differential cross section is
matrix is given by shown in Figs. 9 and 10 and Tables V-XVIII in
o Appendix B for jets reconstructed with the anti-k, algo-

cov (i, j) = ZFMFAJ" ©)  rithm with R = 0.4 and R = 0.6. The measurement ex-

A tends from jet transverse momentum of 20 GeV to almost

where A is an index running over the nuisance parameters, 1.5 TeV, spanning 2 orders of magnitude in py and 10
and I'); is the 1-standard-deviation amplitude of the sys-  orders of magnitude in the value of the cross section. The

tematic effect due to source A in bin i. The full list of = measured cross sections have been corrected for all detec-
relative uncertainties, y,, where each uncertainty may be  tor effects using the unfolding procedure described in
asymmetric, is given for all sources A and bins of this  Sec. VII. The results are compared to NLOJET++ predictions
analysis in Tables V-XXXVI. Figure 8 shows the magni-  (using the CT10 PDF set) corrected for nonperturbative
tude and approximate bin-to-bin correlations of the total effects, where the theoretical uncertainties from scale
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TABLE IV. Description of bin-to-bin uncertainty correlation for the dijet measurement. Each number corresponds to a nuisance
parameter for which the corresponding uncertainty is fully correlated versus dijet mass, m,,. Bins with the same nuisance parameter
are treated as fully correlated, while bins with different nuisance parameters are uncorrelated. The sources indicated by the letter “u”
are uncorrelated both between m,- and y*-bins. The 1-standard-deviation amplitude of the systematic effect associated with each
nuisance parameter is detailed in Tables XIX—XXXVI in Appendix C. Descriptions of the JES uncertainty sources can be found in

Refs. [59,70]. All tables are available on HEPDATA [71].

y*-bins

Uncertainty Source 0.0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.4
JES 1: Noise threshold 1 1 2 3 4 4 5 6 6
JES 2: Theory UE 7 7 8 9 10 10 11 12 12
JES 3: Theory showering 13 13 14 15 16 16 17 18 18
JES 4: Nonclosure 19 19 20 21 22 22 23 24 24
JES 5: Dead material 25 25 26 27 28 28 29 30 30
JES 6: Forward JES 31 31 31 31 31 31 31 31 31
JES 7: E/p response 32 32 33 34 35 35 36 37 37
JES 8: E/p selection 38 38 39 40 41 41 42 43 43
JES 9: EM + neutrals 44 44 45 46 47 47 48 49 49
JES 10: HAD E-scale 50 50 51 52 53 53 54 55 55
JES 11: High pr 56 56 57 58 59 59 60 61 61
JES 12: E/p bias 62 62 63 64 65 65 66 67 67
JES 13: Test-beam bias 68 68 69 70 71 71 72 73 73
Unfolding 74 74 74 74 74 74 74 74 74
Jet matching 75 75 75 75 75 75 75 75 75
Jet energy resolution 76 76 77 78 79 79 80 81 81
y-resolution 82 82 82 82 82 82 82 82 82
Jet reconstruction eff. 83 83 83 83 84 84 85 86 86
Luminosity 87 87 87 87 87 87 87 87 87
JES 14: Pileup (u;) u u u u u u u u u
Trigger (u,) u u u u

Jet identification (u3) u u u u u u u u u

variations, parton distribution functions, and nonperturba-
tive corrections have been accounted for.

In Figs. 11-13, the inclusive jet results are presented in
terms of the ratio with respect to the NLOJET++ predictions
using the CT10 PDF set. Figure 11 compares the current
results to the previous measurements published by ATLAS
[21], for jets reconstructed with the anti-k, algorithm with
parameter R = 0.6. This figure is limited to the central region,
but similar conclusions can be drawn in all rapidity bins. In
particular the two measurements are in good agreement,
although the new results cover a much larger kinematic range
with much reduced statistical and systematic uncertainties.

Figure 12 shows the ratio of the measured cross sections
to the NLOJET++ theoretical predictions for various PDF
sets. Predictions obtained using CT10, MTSW 2008,
NNPDF 2.1, and HERAPDF 1.5, including uncertainty
bands, are compared to the measured cross sections, where
data and theoretical predictions are normalized to the
prediction from the CT10 PDF set. The data show a
marginally smaller cross section than the predictions
from each of the PDF sets. This trend is more pronounced
for the measurements corresponding to the anti-k, algo-
rithm with parameter R = 0.4, compared to R = 0.6.

The description becomes worse for large jet transverse
momenta and rapidities, where the MSTW 2008 PDF set

follows the measured trend better. However, the differ-
ences between the measured cross section and the predic-
tion of each PDF set are of the same order as the total
systematic uncertainty on the measurement, including both
experimental and theoretical uncertainty sources. A y? test
of the compatibility between data and the PDF curves,
accounting for correlations between bins, provides reason-
able probabilities for all sets, with nonsignificant differ-
ences between them.’

The comparison of the data with the POWHEG prediction,
using the CT10 NLO PDF set, is shown for anti-k; jets with
R = 0.4 and R = 0.6 in different rapidity regions in Fig. 13.
The data are compared with four theory curves, all of which
are normalized to the same common denominator of the
NLOJET++ prediction corrected for nonperturbative effects:
POWHEG showered with PYTHIA with the default AUET2B
tune; the same with the Perugia 2011 tune; POWHEG show-
ered with HERWIG; and POWHEG run in “pure NLO” mode
(fixed-order calculation), without matching to parton shower,
after application of nonperturbative corrections calculated

3 Comparisons to HERAPDF 1.0, CTEQ 6.6, and NNPDF 2.0
were also performed, but they are not shown as they are very
similar to those for HERAPDF 1.5, CT10, and NNPDF 2.1,
respectively.
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FIG. 9 (color online). Inclusive jet double-differential cross
section as a function of jet py in different regions of |y| for jets
identified using the anti-k, algorithm with R = 0.4. For conve-
nience, the cross sections are multiplied by the factors indicated in
the legend. The data are compared to NLO pQCD calculations
using NLOJET++ to which nonperturbative corrections have been
applied. The error bars, which are usually smaller than the sym-
bols, indicate the statistical uncertainty on the measurement. The
dark-shaded band indicates the quadratic sum of the experimental
systematic uncertainties, dominated by the jet energy scale un-
certainty. There is an additional overall uncertainty of 3.4% due to
the luminosity measurement that is not shown. The theory uncer-
tainty, shown as the light, hatched band, is the quadratic sum of
uncertainties from the choice of the renormalization and factori-
zation scales, parton distribution functions, a,(M), and the
modeling of nonperturbative effects, as described in the text.

using PYTHIA and the AUET2B tune. Scale uncertainties are
not shown for the POWHEG curves, but they have been found
to be similar to those obtained with NLOJET++.

Good agreement at the level of a few percent is observed
between NLO fixed-order calculations based on NLOJET++
and POWHEG, as described in Sec. VA 1. However, signifi-
cant differences reaching O(30%) are observed if POWHEG
is interfaced to different showering and soft physics models,
particularly at low pr and forward rapidity, but also at high
pr- These differences exceed the uncertainties on the non-
perturbative corrections, which are not larger than 10% for
the inclusive jet measurements with R = 0.4, thus indicat-
ing a significant impact of the parton shower. The Perugia
2011 tune tends to produce a consistently larger cross
section than the standard AUET2B tune over the full rapid-
ity range. The technique of correcting fixed-order calcula-
tions for nonperturbative effects remains the convention to
define the baseline theory prediction until NLO parton
shower generators become sufficiently mature to describe
data well. The corrected NLO result predicts a consistently
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FIG. 10 (color online). Inclusive jet double-differential cross
section as a function of jet pr in different regions of |y| for jets
identified using the anti-k, algorithm with R = 0.6. For conve-
nience, the cross sections are multiplied by the factors indicated
in the legend. The data are compared to NLO pQCD calculations
using NLOJET++ to which nonperturbative corrections have been
applied. The theoretical and experimental uncertainties indicated
are calculated as described in Fig. 9.
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FIG. 11 (color online). Ratio of inclusive jet cross section to
the theoretical prediction obtained using NLOJET++ with the
CT10 PDF set. The ratio is shown as a function of jet pr in
the rapidity region |y| < 0.3, for jets identified using the anti-,
algorithm with R = 0.6. The current result is compared to that
published in Ref. [21].
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FIG. 14 (color online). Dijet double-differential cross section as
a function of dijet mass, binned in half the rapidity separation
between the two leading jets, y* = |y; — y,|/2. The results are
shown for jets identified using the anti-k, algorithm with R = 0.4.
For convenience, the cross sections are multiplied by the factors
indicated in the legend. The data are compared to NLO pQCD
calculations using NLOJET++ to which nonperturbative corrections
have been applied. The error bars, which are usually smaller than
the symbols, indicate the statistical uncertainty on the measure-
ment. The dark-shaded band indicates the quadratic sum of the
experimental systematic uncertainties, dominated by the jet energy
scale uncertainty. There is an additional overall uncertainty of 3.4%
due to the luminosity measurement that is not shown. The theory
uncertainty, shown as the light, hatched band, is the quadratic sum
of uncertainties from the choice of the renormalization and facto-
rization scales, parton distribution functions, « (M), and the
modeling of nonperturbative effects, as described in the text.

larger cross section than that seen in the data. Good agree-
ment in normalization is found between the data and the
prediction from POWHEG showered with the default tune of
PYTHIA. These results are confirmed by a y? test of the
compatibility of the POWHEG results with the data, where the
curve obtained using the HERWIG shower results in a much
worse x after all error correlations have been accounted for.

B. Dijet cross sections

The dijet double-differential cross section has been mea-
sured as a function of the dijet invariant mass for various
bins of the variable y*, which is the rapidity in the two-
parton center-of-mass frame. The quantity y* is calculated
as half the absolute value of the rapidity difference of the
two leading jets, ranging from 0 to 4.4. The results are
shown in Figs. 14 and 15 and Tables XIX-XXXVI in
Appendix C for anti-k; jets with R = 0.4 and R = 0.6.
The cross section measurements extend from dijet masses
of 70 GeV to almost 5 TeV, covering 2 orders of magnitude
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FIG. 15 (color online). Dijet double-differential cross section
as a function of dijet mass, binned in half the rapidity separation
between the two leading jets, y* = |y; — y,|/2. The results are
shown for jets identified using the anti-k, algorithm with
R = 0.6. For convenience, the cross sections are multiplied by
the factors indicated in the legend. The data are compared to NLO
pQCD calculations using NLOJET++ to which nonperturbative
corrections have been applied. The theoretical and experimental
uncertainties indicated are calculated as described in Fig. 14.

in invariant mass and 9 orders of magnitude in the cross
section. The dijet measurements are fully corrected for
detector effects and are compared to NLOJET++ predictions
calculated using the scale defined in Eq. (3) (see Sec. VA 1)
and the CT10 PDF set, with nonperturbative corrections
applied to the theory prediction. The theoretical uncertain-
ties have been assessed as described for the inclusive jet
measurements in Sec. IX A.

The dijet data are also compared with NLOJET++ predic-
tions obtained using the MSTW 2008, NNPDF 2.1, and
HERAPDF 1.5 PDF sets. Figures 16 and 17 show the dijet
mass spectra for anti-k, jets with R = 0.4 and R = 0.6
respectively, where both the data and the predictions
from the above-mentioned PDF sets have been normalized
to the CT10 prediction. The data for R = 0.6 exhibit a
slight falling slope with respect to the CT10 prediction and
appear to be described better by other PDF sets, a similar
behavior to that observed in the inclusive jet data.
However, in all cases, the differences between the data
and each PDF set lie well within the systematic and theory
uncertainties, indicating a reasonable agreement with the
dijet data, particularly in the kinematic region at low y*.

The data are also compared with POWHEG predictions
produced using the CT10 PDF set and showered with
different tunes of the PYTHIA or HERWIG generator. These
comparisons are shown for R=0.4 and R =0.6
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FIG. 16 (color online).

Ratios of dijet double-differential cross section to the theoretical prediction obtained using NLOJET++ with the

CT10 PDF set. The ratios are shown as a function of dijet mass, binned in half the rapidity separation between the two leading jets,
y* = |y; — y21/2. The results are shown for jets identified using the anti-k, algorithm with R = 0.4. The theoretical error bands
obtained by using NLOJET++ with different PDF sets (CT10, MSTW 2008, NNPDF 2.1, HERAPDF 1.5) are shown. The systematic and

theoretical uncertainties are calculated as described in Fig. 14.

respectively in Figs. 18 and 19, where the data and all
theory predictions have been normalized to the NLOJET++
prediction with CT10. The NLOJET++ prediction has been
corrected for nonperturbative effects calculated using the
PYTHIA MC with the AUET2B tune. The POWHEG predic-
tions shown are interfaced to the PYTHIA parton shower
with the AUET2B or Perugia2011 tune, and to the HERWIG
parton shower using the AUET?2 tune. The data are also
compared to the POWHEG fixed-order NLO prediction (cor-
rected for nonperturbative effects), where the POWHEG

prediction has been calculated using a scale choice of
Born

MR = MF = DT

The data are in best agreement with the POWHEG predic-
tion showered with PYTHIA using the AUET2B tune. The
other POWHEG showered predictions exhibit discrepancies at
low dijet mass in all y* slices, where they predict larger cross
sections than are observed in the data.

X. CONCLUSIONS

Cross section measurements have been presented for
inclusive jets and dijets reconstructed with the anti-k,
algorithm using two values of the clustering parameter
(R = 0.4 and R = 0.6). Inclusive jet production has been
measured as a function of jet transverse momentum, in bins
of jet rapidity. Dijet production has been measured as a
function of the invariant mass of the two leading jets, in
bins of half their rapidity difference. These results are
based on the data sample collected with the ATLAS detec-
tor during 2010, which corresponds to (37.3 + 1.2) pb™!
of integrated luminosity.

Two different sizes of the jet clustering parameter have
been used in order to probe the relative effects of the parton
shower, hadronization, and the underlying event. The
measurements have been corrected for all detector effects
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FIG. 17 (color online). Ratios of dijet double-differential cross section to the theoretical prediction obtained using NLOJET++ with the
CT10 PDF set. The ratios are shown as a function of dijet mass, binned in half the rapidity separation between the two leading jets,
y* = |y; — y21/2. The results are shown for jets identified using the anti-k, algorithm with R = 0.6. The theoretical error bands
obtained by using NLOJET++ with different PDF sets (CT10, MSTW 2008, NNPDF 2.1, HERAPDF 1.5) are shown. The systematic and

theoretical uncertainties are calculated as described in Fig. 14.

to the particle level so that they can be compared to any
theoretical calculation. In this paper, they have been com-
pared to fixed-order NLO pQCD calculations corrected
for nonperturbative effects, as well as to parton shower
Monte Carlo simulations with NLO matrix elements. The
latter predictions have only recently become available for
inclusive jet and dijet production.

The current results reflect a number of significant ex-

perimental accomplishments:

(i) The cross section measurements extend to 1.5 TeVin
jet transverse momentum and 5 TeV in dijet invariant
mass, the highest ever measured. These results probe
NLO pQCD in a large, new kinematic regime.

(i) Using data taken with minimum-bias and forward
jet triggers, these measurements extend to both the
low- pt region (down to jet transverse momentum of
20 GeV and dijet invariant mass of 70 GeV) and to

014022-19

the forward region (out to rapidities of |y| = 4.4).
The forward region, in particular, has never been
explored before with such precision at a hadron-
hadron collider.

(iii) High-precision measurements of the data collected
during LHC beam position scans have determined
the uncertainty on the collected luminosity to 3.4%.

(iv) Detailed understanding of the detector performance
has precisely determined systematic uncertainties,
in particular, those arising from the jet energy scale.
In the central region (|| < 0.8) the JES uncertainty
is lower than 4.6% for all jets with pp > 20 GeV,
while for jet transverse momenta between 60 and
800 GeV the JES uncertainty is below 2.5%.

(v) The correlations of the cross section measurement
across various pr, My, and rapidity bins have been
studied for 22 independent sources of systematic
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Ratios of dijet double-differential cross section to the theoretical prediction obtained using NLOJET++ with

the CT10 PDF set. The ratios are shown as a function of dijet mass, binned in half the rapidity separation between the two leading jets,
y* = |y, — y21/2. The results are shown for jets identified using the anti-k, algorithm with R = 0.4. The ratios of POWHEG predictions
showered using either PYTHIA or HERWIG to the NLOJET++ predictions corrected for nonperturbative effects are shown and can be compared to
the corresponding ratios for data. Only the statistical uncertainty on the POWHEG predictions is shown. The total systematic uncertainties on
the theory and the measurement are indicated. The NLOJET++ prediction and the POWHEG ME calculations use the CT10 PDF set.

uncertainty. These have been provided in the form
of 87 nuisance parameters, each of which is fully
correlated in p and y (dijet mass and y*), for use in
PDF fits.

The experimental uncertainties achieved are similar in
size to the theoretical uncertainties in some regions of
phase space, thereby providing some sensitivity to differ-
ent theoretical predictions.

The measurements are compared to fixed-order NLO
pQCD calculations, as well as to new calculations in
which NLO pQCD matrix elements are matched to
leading-logarithmic parton showers. Overall, both sets
of calculations agree with the data over many orders of
magnitude, although the cross sections predicted by the
theory tend to be larger than the measured values at large
jet transverse momentum and dijet invariant mass. The
matched NLO parton shower calculations predict

significant effects of the parton shower in some regions of
phase space, in some cases improving and in others de-
grading the agreement with data with respect to the fixed-
order calculations.

These measurements probe and may constrain the
largely unexplored area of parton distribution functions
at large x and high momentum transfer. The results re-
ported here constitute a comprehensive test of QCD across
a large kinematic regime.
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Ratios of dijet double-differential cross section to the theoretical prediction obtained using NLOJET++ with

the CT10 PDF set. The ratios are shown as a function of dijet mass, binned in half the rapidity separation between the two leading jets,
y* = |y, — y21/2. The results are shown for jets identified using the anti-k, algorithm with R = 0.6. The ratios of POWHEG predictions
showered using either PYTHIA or HERWIG to the NLOJET++ predictions corrected for nonperturbative effects are shown and can be compared to
the corresponding ratios for data. Only the statistical uncertainty on the POWHEG predictions is shown. The total systematic uncertainties on
the theory and the measurement are indicated. The NLOJET++ prediction and the POWHEG ME calculations use the CT10 PDF set.
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parameters R

Nonperturbative correction factors for inclusive jets identified using the anti-k, algorithm with clustering
= 0.4 and R = 0.6 in various rapidity regions, derived using various Monte Carlo generators. The correction derived
using PYTHIA 6425 with the AUET2B CTEQGLI1 tune is used for the fixed-order NLO calculations presented in this analysis.
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APPENDIX B: INCLUSIVE JET TABLES

TABLE V. Measured jet cross section for R = 0.4, |y| < 0.3. NPC stands for multiplicative nonperturbative corrections with error X 100 in parentheses, i.e., 1.25(10) means
1.25 £ 0.10. o is the measured cross section. &, is the statistical uncertainty. y; and u; are the correlated and uncorrelated systematic uncertainties, as described in Sec. VIII D
and Table III. All uncertainties are given in %. An overall luminosity uncertainty of 3.4%, which is applicable to all ATLAS data samples based on 2010 data, is not shown. All
tables are available on HEPDATA [71].

pr-bin [GeV]  NPC o [pb/GeV] 840 % Y1 Y7 Y13 Yo Y25 VY31 Y V¥ Ya Yso Yse Ye2  Yes Y4 Y5  Yie Ysa  Y¥s3 Ul Uy U3

20-30 0.99(11) 470X 10° 086  *)& 0 *70 83 43T 00 *3) Y4 00 00 fME 00 00 *1.5 +42 +02 *+2.0 070 1.00 0.33
30-45 099(7) 717X 105 133 47 #8930 Fl0 Hld g 23 F40 F4l 00 00 f3 00 00 =11 *09 00 =10 041 1.00 022
45-60 0.99(5) 1.48x10° 303 F}§ f78 4Rl ta3 00 00 F33 FFY M0 103 om0t 00 00 *07 *07 00 *1.0 027 1.00 0.19
60-80 0.99(5) 3.81x10* 110 F0.6 o3 *33 *33 *00 00 x32 *13 ALt 00 S F01 00 *04 00 00 *1.0 027 1.00 0.15
80-110 099(4) 852X 10° 068 F0.4 ot 36 32 417 o 27 FLLF42 H0S 00 +24 06 00 +20 *23 00 *1.0 040 1.00 0.10
110-160 099(3) 148X 10° 062 00 *3§ 33 35 £07 00 35 fif 5 47 00 00 fj7 00 00 08 00 *10 035 1.00 0.07
160-210 1.003) 2.54x 10> 069 00 3% 35 430 *ls oo F25 08 el 25 403 303 +45 *0.1 *0.1 £04 00 =10 034 1.00 0.06
210-260 1.00(3) 6.34x10" 091 00 f3¢ IR0 Ll o00 3 0 feL t3r o0 00 *EZ +02 00 *04 *0.1 *1.0 037 1.00 0.05
260-310 1.003) 2.07 X 10" 086 00 33 *40 #2l F18 g F24 0O Ol HAl F06 09  FO9 +02 00 =07 00 =10 028 1.00 0.05
310-400 1.00(2) 5.96x10° 1.03 00 f37 3Ll e 00 FROF0T fe3 i 40700 fZ2 +01 00 *0.8 00 *1.0 026 1.00 0.05
400-500 1.002) 1.33x10° 202 00 *5% 00 35 M 00 il of03 *e7 430 0L 00 1T x02 00 *04 00 *1.0 021 1.00 0.05
500-600 1002) 347x1071 322 00 =*23 fpy G5 39 00 LY TEE P77 Gs 000 g +03 00 +07 00 *1.0 019 1.00 005
600-800 1.002) 644X 1072 573 0.0 =42 *33 08 I8 Q0 Fp2 A0 ATT A0 AL 00 9 *03 00 *07 00 =10 017 1.00 021

800-1000  1.00(2) 101X 1072 167 0.0 *30 +34 +LI +17 g 411 403 484 479 418 0 +12 +05 00 *0.9 00 =10 0.11 1.00 0.21

1000-1200  1.00(2) 1.14x107* 373 00 3¢ *36 %09 +37 00 *Fp0 *03 *EE L 449 00 F}§ £07 00 *04 00 =*1.0 0.12 1.00 021

12001500  1.00(2) 4.00 X 107* 586 00 f33 o3 Hl9 *22 00 FO PO PRI AL RS 00 M *+05 00 *3.0 *0.1 *1.0 0.08 1.00 021

*T LAId ANV LA HAISQTONI 4O LNHIWHINSVAN

(2102) T2OP10 ‘98 A MAIATY TVOISAHd
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TABLE VI. Measured jet cross section for R = 0.4, 0.3 =< |y| < 0.8. See Table V for description of the columns. All tables are available on HEPDATA [71].
pr-bin [GeV]  NPC  o[pb/GeV] 84y % v, Y7 Y13 Yo Y25 Y31 Y32 Y3 Yaae VYs0 Vse Ye2 Yes Y14 Y15 Yie  VYs2  Ys3 Uy Uy U3
20-30 0.98(11) 4.61x10° 061 *9 *81 F10 +73 +42 00 *2.1 £43 S 00 00 *29 00 00 =13 *£3.9 0.2 *2.0 0.70 1.00 0.30
30-45 0.99(7) 730X 10° 1.19 *45 fal *OR #BE A4 00 +24 +32 6 00 00 +32 (02 00 *1.0 *1.7 00 =*1.0 043 1.00 0.20
45-60 0.99(6) 1.49x10° 215 *30 Fl3 e S LT o00 F320f) 0 fIR G0l 10 27 10S +01 +05 *1.2 00 *1.0 028 1.00 0.19
60-80 099(5) 3.71x10* 083 0.6 82 *1 139 *2 00 f320 fL3 RS 03 00 20 F1S 00 00 *06 00 *1.0 030 1.00 0.16
80-110 0.99(4) 835x10*° 056 F0.4 *58 3¢ *27 *05 00 23 OBt F02 00 F03 3 00 *+03 +0.7 00 *1.0 038 1.00 0.11
110-160 0993) 1.44x10° 044 00 3¢ 38 #34 +08 00 23 08 32 4L6 00 F01 *30 00 00 =13 00 *1.0 035 1.00 0.08
160-210 0.99(3) 241x10* 058 00 *35 38 430 +Lo00 TR e 1O it 00 f8 +01 00 *07 00 *1.0 039 1.00 0.07
210-260 1.003) 6.06x 10" 072 00 40 33 F22 L3 g9 FI18 9o F62 30 00 00 F7¥ +01 00 =04 00 =10 030 1.00 0.07
260-310 1.003) 1.96 x 10" 068 00 *3) 31 0 39 00 3 07 re9 139 0% 00 3% +02 00 *07 00 *1.0 025 1.00 0.07
310-400 1.002) 5.64x10° 092 00 3§ 26 *18 #33 go FL9 04 AT HAS H0S 00 24 £0.1 00 *07 00 =10 030 1.00 0.07
400-500 1.002) 119X 10° 176 00 *33 *25 10 f33 00 09 +03 x64 *I 00 00 55 *£03 00 =04 00 *1.0 024 1.00 0.07
500-600 1.002) 3.16 X 107" 323 00 33 24 x06 20 00 flLi 04 el 32 405 00 *llx02 00 *04 00 =10 021 1.00 0.25
600-800 1.00(2) 6.60 X 1072 420 00 *3p 97 07 42000 07 +04 *I4 *83 09 00 f3 *02 00 *02 00 *1.0 0.4 1.00 025
800-1000 1.002) 7.80x107% 119 0.0 *33 3§ fi8 30 00 95 10t R0 fZ 39 00 Fi +05 00 *1.0 00 *1.0 013 1.00 0.25
1000-1200  1.002) 1.38X 1073 306 00 37 #35 *0s  H36 g FOS 06 #1084 63 g0 FI9 x06 00 *22 00 =10 0.14 100 025
12001500  1.00(2) 235X 107* 666 00 68 *d4 02 3300 F02 00 11 P4 N 00 f3R *05 00 *24 *01 *1.0 015 1.00 025

w12 avv 'D

(2102) T20P10 ‘98 A MAIATY TVOISAHd



§C-ceovio

*T LAId ANV LA HAISQTONI 4O LNHIWHINSVAN

TABLE VII. Measured jet cross section for R = 0.4, 0.8 < [y| < 1.2. See Table V for description of the columns. All tables are available on HEPDATA [71].
pr-bin [GeV] NPC o [pb/GeV] 8y % ¥2  ¥s  Yia Y20 Y26 Y31 Y33 Y Yas  Ysi Ys1 Yes Yeo Y4 Y75 Y77 Yso Vs3 Ui Uy U3
20-30 0.98(11) 3.92x 10° 068 =+9.1 20 *89 +13 37 70 LS 439 H4l 00 00 23 00 00 *1.0 *£9.4 *12 *2.0 1.02 1.00 0.25
30-45 0.98(7) 6.66x 10° 1.51 *39 Al *72 Al e 4RT A6 34 A2 00 00 3102 00 %07 £6.5 +0.2 +1.0 0.72 1.00 0.20
45-60 0.99(6) 1.39x10° 259 *15 f82 *e3 a0 w8 AR e ot i 102 I8s P37 10t 00 %05 +3.1 +0.3 +1.0 046 1.00 021
60-80 099(5) 339x10* 099 07 89 48 +p4 F23 33 4pg FlS FA4 H03 00 +08 IS 00 *0.1 *15 02 *1.0 047 1.00 0.18
80-110 0994) 7.55x10° 071 o3 *3l 3% 36 xe wls Rl or) 48 T 00 F03 f39 +0.2 £0.3 *1.4 +0.2 *1.0 0.70 1.00 0.12
110-160 0993) 1.28x10° 050 00 3§ *37 +25 08 +30 *23 *07 432 FLe 09 01 30 +02 00 *17 +0.1 *1.0 0.63 1.00 0.08 -
160-210 0.99(3) 2.05x 10> 058 00 *38 35 23 L8 A0 Aad L0 AR HI6 0 00 fY +02 00 *1.2 *0.1 *1.0 0.63 1.00 0.06
210-260 1.003) 5.01 X 10" 1.00 00 =43 =35 *22 18 +39 ¥21 02 wed 433 00 00 F8 +01 00 =16 00 =10 053 1.00 0.06
260-310 1.003) 1.59x10' 098 00 37 *37 L6 +38 R0 HLE e Heb w0 % 00 300 00 *0.9 *0.2 1.0 039 1.00 0.06
310400 1.002) 438x10" 106 00 57 133 N D5 55 57 N3 LT D 3 000 {5 £02 00 x12 00 =10 048 1.00 0.06
400-500 1.002) 9.18 x 107! 194 00 *36 28 *09 H2E A4 L2 A0S 6T A3 00 00 £9.9 02 00 *12 00 =10 043 1.00 0.06
500-600 1.002) 214X 107" 367 00 133 *27 P2 23 fi3 Y f4Y f73 £56 07 00 11 02 00 =15 00 *10 041 1.00 0.28
600800 1.00(2) 407X 1072 666 00 *35 09 f01 +23 30 H0T A0S RO ATO #1200 f)f +02 00 *20 00 *1.0 025 1.00 051
800-1000 1.002) 270 x 107 223 00 *3p 3% *Ll o434 O3 RO HOS A HRIO43C 00 R +05 00 *0.8 00 *1.0 026 1.00 0.87
10001200  1.002) 4.66 X 10+ 61.7 00 I8 *43 F06 F48 F80F06 0T 413 1L FE3 00 2 +06 00 *66 00 =10 030 1.00 1.24
12001500  1.00(2) 1.02 X 10™* 104 F0.1 *88 *69 *02 AL 49808 g0 M FB O *IS 00 f3P +1.0 00 *£95 00 *1.0 026 1.00 1.69

(2102) T2OP10 ‘98 A MAIATY TVOISAHd
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TABLE VIII. Measured jet cross section for R = 0.4, 1.2 =< |y| < 2.1. See Table V for description of the columns. All tables are available on HEPDATA [71].
pr-bin [GeV]  NPC o [pb/GeV] S84y % v3 Yo Yis Y2 Y21 Y31 Y4 Yao Yas Y52 Y8 Yes Yo Y Yis Y Y¥s2  Ys3 U Uy U3
20-30 097(11) 3.70 X 10° 055 o5 F70 483 A0S 437 +14 FLT 438 9 00 00 22 00 F0.1 *£0.9 =10 *0.6 *2.0 1.10 1.00 030
30-45 0.97(7) 5.62X105 1.17 T3] fal r68 H2A wad o A6 A2 A S 00 00 f3) F02 00 *0.9 *47 00 *1.0 077 1.00 0.15
45-60 0.98(6) 1.09 X 10° 201 i%g fg:% fg:i *09(')2 f{:z f9122 f;é ff:g f;‘:g 18:% 18:8 f%g 1828 00 =0.6 1.8 0.0 =1.0 0.51 1.00 0.13
60-80 098(5) 2.67x10* 073 F0.5 87 =54 =04 25 #80 w31 *t15 +49 03 00 x0.9 17 *0.1 *04 +0.6 0.0 *1.0 048 1.00 0.10
80-110 098(4) 584X 10° 111 04 85 *43 708 +08 38 432 4l2 433 F12 00 F0.3 42 £0.1 *£0.2 £23 00 *1.0 042 1.00 0.07
110-160 099(3) 9.58x 10> 071 00 3§ =37 %7 +08 *4> +24 x07 31 +15 00 0.1 *¥) +02 00 =L1 00 =*1.0 049 1.00 0.05
160-210 0.993) 1.51x10> 081 00 *39 *32 *l1o+L7owa4 Aas Hl0 e #2610l 00 fl4 +04 00 *1.2 00 *1.0 044 1.00 0.05
210-260 0.99(3) 3.38x 10" 066 00 42 *33 +13 *Fl6 #3849 02 r64 F30 00 00 F52 +06 00 =13 00 *1.0 058 1.00 0.05
260-310 0.993) 9.58x10° 1.28 0.0 3 b LT 3L fed wRloEee R % 000 35 +02 00 %09 *0.1 *1.0 047 1.00 0.06
310400 1.002) 235x10° 106 00 35 ¢ g By T i N5 56 D5 i) 000 L5 000 00 =15 00 =10 038 1.00 006
400-500 1.002) 391 x 107" 1.98 00 *39 *27 13 *28 474 4L0 03 478 30 00 00 fI2 £04 00 =10 *0.1 =10 046 1.00 0.07
500-600 1.00(2) 7.25X 1072 472 00 *il 30 122 426 484 415 x4 88 68 H06 00 +14 x05 00 *12 00 =10 044 1.00 058
600-800 1.002) 9.51x 1073 877 00 *35 *I6 *rLlo*33wdALL 0 Hl B8 9 00 TR £06 00 2.1 *0.2 £1.0 041 1.00 0.62
800-1000 1.003) 4.86 x 107* 392 00 35 *33 0B A oaqp HR2ooH0T ot HDFE 00 fF L1 00 %39 +0.3 1.0 0.38 1.00 0.68
1000-1200  1.01(3) 693X 107> 103 F0.1 *% *o7 F76 65 I3 A0S 06 6 +yq FHo00  f3 +23 00 £9.2 +05 *1.0 0.15 1.00 0.77
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TABLE IX. Measured jet cross section for R = 0.4, 2.1 =< |y| <2.8.

See Table V for description of the columns.

All tables are available on HEPDATA [71].

NPC

*T LAId ANV LA HAISQTONI 4O LNHIWHINSVAN

pr-bin [GeV] o [pb/GeV] Sy % ¥4 Yio Yie Y2 Y2z Y31 Y3 Y4 Y41 Y53 Y59 Yes Y7 Y4 Y15 Y19 Ysa Ysa UL Uy U3

20-30 0.96(10) 2.76 X 106 069 1§ *7.4 *J0 83 w40 26 *20 *42 *4 00 00 +27 00 00 *1.2 *15 *0.1 £2.0 1.27 1.00 0.02
30-45 0.96(7) 4.07x10° 137 3% Al F6T AT 23 Ao Aad 33 A 00 00 32 52 00 +07 51 00 =10 085 1.00 0.02
45-60 0.97(6) 8.00x 10* 284 23 *BL HGT 423 AR A6 435 A2 AT 0D 03 3L 03 402 +0.1 1.6 0.0 =10 055 1.00 0.02
60-80 097(5) L71x10* 1.05 193 70 33 *13 +23 10 31 LT 430 +03 00 08 *17 02 +03 +0.8 00 *1.0 057 1.00 0.02
80-110 0.98(4) 3.44x10° 060 0.3 *62 *39 05 H06 68 428 ALO #3000 00 03 3% 403 +0.1 1.1 00 =10 078 1.00 0.02
110-160 098(3) 4.98x 10> 061 00 =64 42 *13 FLI #6l +29 00 *el F19 00 F0.1 '3 £04 00 =15 00 *1.0 066 1.00 0.00
160-210 099(3) 5.93x 10" 089 00 80 FxI *ls #23 482 432 12 74 A4 04 00 P20 x£07 00 16 00 *1.0 081 1.00 0.00
210-260 0.993) 1.00x10' 131 00 =59 *}] *08 *22 483 404 *03 20 L 00 00 Fll *x06 00 *1.9 00 =10 071 1.00 0.00
260310 099(3) 185X10° 204 00 8% 5E 50 59 L5 Ny Lol T T4 Ge 000 55 £09 00 28 £0.1 £10 056 1.00 022
310-400 0.99(3) 276 X 107! 3.07 00 & 31 33 rel H B30 A0S rM f8L 106 00 12 x07 00 *0.8 00 *1.0 092 1.00 0.13
400-500 1.003) 1.66x 1072 115 00 *g3 *60 *#10 *60 #17 423 12 #ls #1000 00 2 £12 00 *56 +02 *1.0 107 1.00 0.14
500-600 1.004) 3.13x107* 914 00 =24 *1 x27 09 95 00 00 *2 34 00 00 2 L1 00 *80 *L5 £1.0 —0.07 1.00 0.16
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TABLE X. Measured jet cross section for R = 0.4, 2.8 = |y| < 3.6. See Table V for description of the columns. All tables are available on HEPDATA [71].

pr-bin [GeV]  NPC o [pb/GeV] bgu % ¥s Yui Y17 Y23 Y20 Y31 Y36 Y42 Yas  Ysa Yeo Yeo Y72 Y74 Y75 ¥Yso  Ys2  Yss Ui Uy Uy
20-30 0.93(10) 1.89X 106 078  FlL *#78 410 417 44l 43 4LE 434S 00 00 2700 F0.2 +0.6 *14 +0.3 =20 383 1.00 0.00
30-45 0.94(8) 2.67x10° 167 *ip *ia HOE A0+ R 35 e ¥ 00 00 3 F01 00 +09 *65 00 *1.0 267 1.00 0.00
45-60 095(6) 4.25x10* 3.69 F22 ol *13 AT 422 F28 38 F24 w4 403 04 #3100 H08 403 +02 *21 00 =10 1.78 1.00 0.00
60-80 0.96(5) 857 x10° 1.69 0.7 *74 3¢ *19 +p5 *8 A5 LT3 404 00 FJ9 21 +03 *£03 £1.7 00 *1.0 335 1.00 0.00
80-110 097(4) 131x10° 341 90¢ *13 Feh #0813 39 ML f9L 3 00 07 fIF +0.2 +07 +22 *0.1 *1.0 417 1.00 0.00
110-160 097(3) 116X 10> 154 00 *Fl *46 %65 433 *l4 #31 +y0 70 #2200 F0.2 7Y £02 *02 *38 +03 *1.0 242 1.00 0.00
160-210 0.98(3) 5.57x10° 392 00 X *82 *13 30 Hamows LA Bl ot 00 8 £1.0 205 6.1 £04 *1.0 261 1.00 0.17
210-260 0.98(4) 2.89x 107! 818 0.0 *3¢ 66 +17 40 4ps FI6 F03 g4 4TS 00 00 I +11 00 *13 +03 =10 297 1.00 0.19
260-310 0.99(4) 9.17x 1073 393 00 13 £20 + 2 A o 3L O AW 00 Y F07 £01 £56 *1.6 *1.0 677 1.00 0.21
TABLE XI. Measured jet cross section for R = 0.4, 3.6 < |y| < 4.4. See Table V for description of the columns. All tables are available on HEPDATA [71].
pr-bin [GeV]  NPC o [pb/GeV] Ogu% ¥s  Yi2 Yis Y2 Y30 Y31 Y37 Y43 Yao V55 Yo Ye1 Y13 Y Yis  Ysi Ys2 Vg MU Up U3
20-30 0.90(10) 8.19X 105 1.04 T2 88 Al A3S AT HO8 H23 22 13200 00 F3O00 00 *03 *15 *1.0 *2.0 469 1.00 0.00
30-45 091@8) 864X 10* 113 =52 *3 179 22 136 tER 428 22 13400 00 f3 00 00 *07 *44 *05 *1.0 798 1.00 0.00
45-60 091(7) 8.83x10° 1.95 23 F0 *84 HLT F23 400 435 424 H63 H03 H04 433 H0T 402 £07 *1.0 *04 *1.0 537 1.00 0.00
60-80 092(6) 920X 102 278 F0.9 *lI T8 G0 G50 tal wes A 8T Ll 00 R T30 00 +18 21 *04 =10 540 100 002
80-110 0.92(6) 5.38x 10" 394 F0.6 =13 35 *1) rL6 A3 wsd 22 ) 128 00 F06 TR £1.0 *02 *6.7 *0.7 *1.0 6.66 1.00 0.02
110-160 092(5) 542x107' 157 00 *3 f3 rPorEd SRR fI0 o+l Y 00 F03 fI7 #1300 *6.1 *0.5 *1.0 854 1.00 0.02
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TABLE XII.

Measured jet cross section for R = 0.6, |y| < 0.3. NPC stands for multiplicative nonperturbative corrections with error X 100 in parentheses, i.e., 1.25(10) means

1.25 = 0.10. o is the measured cross section. 8, is the statistical uncertainty. y; and u; are the correlated and uncorrelated systematic uncertainties, as described in Sec. VIII D
and Table III. All uncertainties are given in %. An overall luminosity uncertainty of 3.4%, which is applicable to all ATLAS data samples based on 2010 data, is not shown. All
tables are available on HEPDATA [71].

© LH1d ANV LA HAISQTONI A0 INFINFINSVAN

pr-bin [GeV]  NPC o [pb/GeV] 64 i Y7 Y13 Yio Y25 Y31 ¥ ¥ Y44 Yo Yse Yo Yes Y14 Y75 Y6 Vs2  Ys3 Ui Uy Us

20-30 1.61(30) 1.00X 107 057 *3 =11 H¢ 7 3100 230 f0 00 00 ) 00 00 *13 £33 00 *20 069 1.00 033
30-45 1.30(10) 1.23x 106 1.21 *8% *O *10 #80 +24 00 +25 4 4 00 00 32 00 00 *0.8 3.0 00 *1.0 047 1.00 0.22
45-60 1.18(6) 219X 10° 263 f3) R4 *tloH6 HLZ o0 350 R 9 DS r0d P30 00 00 *1.0 *1.4 *0.1 *1.0 030 1.00 0.19
60-80 L124) 545x10° 096 F11 g5 Ty T TG0 00 I TG T T I0Y 3% 02 00 04 *13 00 *1.0 028 1.00 0.15 :
80-110 1.08(3) 1.14x10* 084 55 fob Ll 33 410 g0 130 L2 08 00 *23 00 00 *03 *0.5 00 =10 048 1.00 0.10
110-160 1.052) 1.93x10° 061 00 35 23 30 #1090 30 FLO #5 FL3 00 00 M +02 00 00 00 =10 037 1.00 0.07
160-210 1.042) 321Xx10> 067 00 *f3p *36 22 L3 g *270 +09 HGLoAATo40d 303 *4E +01 00 *+0.8 00 =10 045 1.00 0.06
210-260 1.03(1) 7.78 x 10" 090 00 19 x36 L0 fLlooo 22 04 36 A4 402 00 F3T +01 *0.1 00 00 =10 026 1.00 0.05
260-310 1.02(1) 2.54x 10" 083 00 32 25 fls 22 090 F25 F06 462 #42 H06 g0 Il +02 £0.3 *07 00 =1.0 024 1.00 0.05
310-400 1.02(1) 7.16 X 10° 093 00 33 28 06 2200 *x1.9 T +63 fi2 0T 00 +69 +02 *02 =04 00 *1.0 027 1.00 0.05
400-500 1.02(1) 1.60x10° 1.60 00 25 *% 00 *23 00 I} 02 e #4900 00 17 +03 00 *08 00 =1.0 021 1.00 0.05
500-600 1.01(1) 410x 107" 298 0.0 39 #3503 00 f +05 19 *82 407 00 35 *03 00 *04 *0.1 *1.0 032 1.00 0.05
600-800 LOI(1) 7.61x 1072 526 00 31 *48 +09 33 00 Il 03 #8S w63 410 00 Fll +02 00 *06 00 =1.0 0.14 1.00 0.21

800-1000 1LO1(1) 118X 1072 143 0.0 32 63 H03 2200 i 05 R T8 422 00 fPF +05 00 =07 00 *1.0 017 1.00 0.21

1000-1200  1.OI(1) 1.54X 1073 340 00 *2% x65 04 #3900 LI 05 F86 F87 #9099 7 +07 00 =13 00 =10 0.10 1.00 021

1200-1500  1.01(1) 3.99 X 10™* 589 00 *}1 *72 08 Fid oo r03 F0L PRI H9E BT 00 *I9 +0.6 00 *22 0.1 *1.0 0.3 1.00 0.21
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TABLE XIII.

Measured jet cross section for R = 0.6, 0.3 = |y| < 0.8. See Table XII for description of the columns. All tables are available on HEPDATA [71].

pr-bin [GeV]
20-30

3045
45-60
60-80
80-110
110-160
160-210
210-260
260-310
310-400
400-500
500-600
600-800
800-1000
1000-1200
1200-1500

NPC

1.60(30)
1.30(14)

1.17(8)
1.12(5)
1.08(3)
1.05(2)
1.04(2)
1.03(1)
1.02(1)
1.02(1)
1.02(1)
1.01(1)
1.01(1)
1.01(1)
1.01(1)
1.01(1)

o [pb/GeV]
9.95 X 10°

1.25 X 10°
2.25 X 10°
5.32 X 10*
1.13 X 10*
1.88 X 103
3.03 X 102
7.47 X 10!
2.39 X 10!
6.79 X 10°
1.44 X 10°
3.68 X 107!
7.50 X 1072
9.09 X 1073
1.61 X 1073
2.35 X 1074

st o
048

1.03
2.04
0.81
0.47
0.46
0.49
0.62
0.59
0.70
1.47
2.72
4.46
11.9
28.8
58.7

Y1
+12
~11

+8.6
-7.6

+2.2
—1.6

—1.1
+1.0

*0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Y7
+9.4
-9.5

+9.9
-9.2

+8.9
-7.2
+6.4
=55
+5.3
-59
+5.4
=52

+4.0
-3.2

+2.8
-3.5
+4.7
-3.6
+4.2
-3.5
+4.3
-4.9
+3.5
-3.0
+2.3
-2.5

+5.3
-4.7

+6.1
—5.1

+6.0
=15

Y13
+14
-13
+10
-9.3

+7.4
-5.8

+4.0
-35

+2.6
-3.2

+2.5
—2.6

+2.7
-2.5

+2.7
-33

+2.9
-2.5

+3.1
—2.8

+3.1
-3.2

+1.7
—1.4

+0.8
-0.9

+1.8
-1.1

+1.8
-1.9

+1.6
-2.7

Y19
+8.0
-8.3

+7.9
=71

+4.2
—34

+2.7
—2.6

+2.4
-3.0

+2.1
-23

+2.4
-1.8

+1.1
—1.6

+1.4
-15

+1.1
-0.5

0.0

+0.9
—0.8

*04

+0.9
—0.4

+0.8
—0.4

0.0

Y25
+4.7
4.6

+3.0
-2.5

+1.9
—1.3

+3.5
—3.4

+2.1
—2.6

+0.4
-0.3

+1.6
-11

+1.9
—2.5

+2.9
—-2.7

+3.4
—2.6

+1.8
—2.4

+2.2
—-2.3

+3.3
-29

+3.5
-3.0

+3.9
—-33

+3.1
—4.3

Y31
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Y32
+2.2
2.1

+2.6
-2.5

+3.4
—2.7

+3.0
-29

+2.5
—-3.2

+2.5
-23

+2.6
-2.1

+1.7
—-1.8

+2.1
-17

+1.8
—1.2

+0.9
—-1.4

+1.3
—-1.0

+0.7
-12

+0.9
—0.3

+0.7
—0.8

+0.4
-1.6

Y38
+4.4
43

+3.5
—-32

+2.1
—1.6

+1.5
-13

+1.0
-14

*0.7
+10
-0.5

+0.2
—0.7

+0.8
—0.4

*0.3
+0.2
-0.3

+0.4
—0.3

+0.4
=05

+0.4
+0.1

+0.8
—0.4

0.0

Y44
+4.7
—4.6

+4.9
—4.6

+4.7
-3.9

+4.7
—4.2

+4.6
—5.2

+5.2
—4.9
+6.1
—5.4
+6.2
—6.4
+6.9
—6.7
+7.6
—6.1
+6.7
—6.5

+6.7
—6.9

+7.4
=72

+9.2
—7.8

+11
—9.1

+9.9
—11

Y50
0.0

0.0
+0.2
+0.2

+0.4
—0.2

+0.9
—14

+1.6
—-14

+2.8
-2.1

+2.9
—34

+3.7
—3.6

+4.5
—3.8

+4.2
—4.6

+5.2
-5.1

+6.4
—5.8

+7.2
—6.7

+8.6
=79

+8.8
-9.9

Y56
0.0

0.0

+0.4
+0.0

0.0
0.0

0.0

+0.4
+0.1

0.0
+0.3
0.0
+0.4
+0.1
0.0
+0.6
—0.4

+0.9
-13

+3.0
-3.1

+6.6
—6.2

+11
-12

Y62
+3.0
-2.9

+3.5
-32

+2.9
—2.4

+0.9
—0.8

+0.3

*0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Vo8
0.0
0.2
+0.1

+0.4
+0.1

+1.7
—L5

+3.5
—4.1

+5.0
=5.1

+7.1
—59

+8.0
=17

+8.6
—83

+9.8
-85

+10
-9.2

+11
-10
+13
-12
+16
—14
+19
-17

+23
=21

Y74
0.0

0.0
0.0
0.0
0.0
*0.1
*0.2
*0.2
*0.1
*0.2
*0.1
*0.3
*0.3
*0.4
*0.6
*0.3

Y15
*+0.9

*0.7
*0.5
*0.3
*0.3
0.0
0.0
0.0
*0.1
*0.2
*0.2
0.0
0.0
0.0
0.0
0.0

Y76
*2.7

*2.8
*1.6
*1.2
*0.4
*0.8
*0.5
*0.8
*0.7
*0.4
*0.8
+0.5
*0.4
+0.9
*1.4
*1.8

Ys2
0.0

*0.1
*0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Y83
+2.0

*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0

up
0.71

0.47
0.31
0.30
0.44
0.37
0.42
0.33
0.27
0.28
0.23
0.21
0.18
0.14
0.12
0.13

U
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

us

0.30
0.20
0.19
0.16
0.11
0.08
0.07
0.07
0.07
0.07
0.07
0.25
0.25
0.25
0.25
0.25
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TABLE XIV. Measured jet cross section for R = 0.6, 0.8 = |y| < 1.2. See Table XII for description of the columns. All tables are available on HEPDATA [71].

pr-bin [GeV]
20-30

3045
45-60
60-80
80-110
110-160
160-210
210-260
260-310
310400
400-500
500-600
600-800
800-1000
1000-1200
1200-1500

NPC
1.58(29)

1.28(13)
1.17(7)
1.11(4)
1.07(3)
1.05(2)
1.04(2)
1.03(1)
1.02(1)
1.02(1)
1.02(1)
1.01(1)
1.01(1)
1.01(1)
1.01(1)
1.01(2)

o [pb/GeV]
8.54 X 10°

1.12 X 10°
1.99 X 10°
4.84 X 10*
1.03 x 10*
1.66 X 103
2.60 X 10?
6.17 X 10!
1.95 x 10!
5.24 X 10°
1.10 X 10°
2.52 x 107!
472 X 1072
2.97 X 1073
4.54 X 1074
1.01 X 107*

Ot o
0.55

1.15
2.37
091
0.61
0.55
0.64
0.96
0.81
1.12
1.96
3.33
6.53
22.0
62.5
114

Y2
+10
~11

+8.3
=76

+2.2
—1.8

*1.1
*0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

—0.2
+0.1

Vs
+7.9
-8.6

+9.6
-9.4

+9.2
—8.1

+6.8
—6.1

+5.5
—5.6

+5.6
=53

+3.7
-33

+2.8
—3.5

+4.7
—3.8

+4.3
—3.7

+4.5
—4.9

+3.6
-3.0

+2.3
—2.8

+6.3
-55

+7.3
—6.8

+8.3
—11

Y14
*+12
+10
-95

+7.7
—6.5

+4.2
-3.7

+2.6
-3.0

+2.6
-3.0

+2.6
—2.4

+2.9
-33

+2.6
-2.5

+3.2
-3.0

*3.1

*1.5
+0.8
-0.9

+2.0
-13

+1.7
—-2.7

+2.4
—33

Y20
+8.0
8.4

+5.3
—4.8

+3.6
—2.7

+2.0
-1.9

+0.8
-13

+1.5
-2.0

+2.4
-17

+1.6
—2.1

+17
-16

*1.0
+0.5
-1.0
+10
-038
0.0
+0.4
+0.2

+0.6
—0.5

+2.0
—2.2

Y26
+3.9
—4.1

+3.0
—2.6

+1.8
—-15

+3.7
=35

+2.1
—2.6

+0.4
=05

+1.6
-11

+2.1
—25

+2.7
—2.8

+3.4
—2.7

+1.7
-2.2

+24
-2.5

*3.2
+4.3
-3.5

+4.5
—4.4

+4.2
—5.8

Y31
*+4.2
+5.3
49

+4.9
—4.5

+4.0
—3.6

+3.0
—34

+2.9
-3.0

*3.2
+3.3
-34

+4.1
-35

+3.8
—3.6

+3.7
—3.6

+4.0
—4.2

+4.5
—4.3

+5.7
—5.4

+7.1
—6.7

+8.4
—9.7

Y33
+1.8
+2.6
-25

+3.3
-3.0

+3.2
=3.1

+2.6
-3.1

+2.5
—2.6

+2.5
-2.0

*1.9

*1.8
+1.8
-13

+0.9
—1.4

+1.2
—-1.0

+0.6
-12

+0.9
—0.3

+0.6
—1.3

+1.3
—1.1

Y39
+3.7
-38

+3.5
—32

+2.0
-7
*15

+1.0
—14

*0.8
+10
-0.6

+0.2
—0.7

+0.7
-0.3

*0.3

+0.2
-0.3

*0.4
+03
—04

+0.5
+0.1

+0.7
—0.6

0.0

Yas
+3.9
—-4.0

+4.9
—4.6

+4.9
—4.5

+5.0
—4.5

+4.8
—5.0

+5.5
=5.1

+6.0
—5.7

+6.1
—6.6

+7.1
—6.5

+7.3
—6.3

+6.5
—6.8

*7.2

+8.3
=77

+10
—8.8

*12

+14
~16

Y51
0.0

0.0
+0.2
+0.2

+0.4
-0.3

+1.0
—14

+1.6
—1.8

+2.7
-2.1

+3.0
—-33

*3.8

+4.6
—4.1
+4.2
—47

*55
+7.1
—6.1
+83
-7.6
*10

+13
—15

Y57
0.0

0.0

+0.4
+0.0

0.0
0.0

0.0

+0.4
+0.1

0.0
+0.3
0.0
+0.4
+0.1
0.0
+0.6
—0.4

+0.9
-13

+4.0
—3.7

+8.2

+16
—18

Y63
+25
-2.6

+3.5
-33

+2.8
—2.6

*0.9

+0.3

*0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Y69
0.0

+0.1
+0.3
—0.1

*1.8
+3.7

—4.0

+5.3
—5.4

+7.0
—6.2

+7.8
-79

+9.1
-8.1

+9.7
-85

+9.5

-9.7

*11
+14
-13

+18
—15
+23
—21

+33
—28

Y74
0.0

0.0
*0.1
0.0
0.0
*0.1
*0.2
*0.2
*0.2
*0.1
*0.2
*0.3
*0.3
*0.5
*0.6
*1.3

Y75
*1.6

*04
*0.3
*0.2
*0.3
0.0
0.0
0.0
*0.1
*0.1
*0.3
*0.3
0.0
0.0
0.0
0.0

Y77
+8.1

*8.3
+3.8
*1.5
*1.3
*1.9
*1.6
*1.5
*1.7
*1.4
*0.7
*0.2
*23
*2.1
*3.0
*7.8

Y82
+1.4

0.0
*0.4
*0.2
*0.2
*0.2
*0.1
*0.1

0.0
*0.1
*0.1
*0.2

0.0

0.0

0.0

0.0

Y83
+2.0

*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0
*1.0

uj

0.97
0.84
0.54
0.51
0.71
0.61
0.68
0.52
0.48
0.47
0.35
0.37
0.26
0.25
0.28
0.17

U
1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

us
0.25

0.20
0.21
0.18

*T LAId ANV LA HAISQTONI 4O LNHIWHINSVAN

0.12 -

0.08
0.06
0.06
0.06
0.06
0.06
0.28
0.51
0.87
1.24
1.69
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TABLE XV. Measured jet cross section for R = 0.6, 1.2 = |y| < 2.1.

See Table XII for description of the columns. All tables are available on HEPDATA [71].

pr-bin [GeV]  NPC o [pb/GeV] 6% v Yo Yis Y Y7 Y31 Y Yao Va6 Y52 Yss Ye4 Y0 Y74 Y75 Y13 Ys2  Vs3 Ui Uy U3
20-30 1.53(25) 7.65X10° 040 =11 *39 +13 *lI +45 x14 +20 *41 43 00 00 *27 00 00 =13 *11 +0.6 2.0 1.18 1.00 030
30-45 1.26(9) 938X 105 072 86 *10 +l t38 ARl Iy 26 4 2 00 00 F33 122 00 *0.6 £7.0 00 *1.0 0.86 1.00 0.15
45-60 L156) 159X 105 173 23 92 77 438 L9 w0 34 21 80 401 #0330 403 00 %07 £21 00 =10 054 1.00 0.13
60-80 1.10¢4) 378 X 10* 066 F1.0 *80 *53 *1o 37 flbow3a A6 Al Y00 +09 F1J #0.1 *02 *1.6 00 *1.0 050 1.00 0.10
80-110 1.073) 776 X 10° 093 703 *36 +27 07 %22 45p *26 4LO w48 FLO 00 303 37 +01 =03 *£1.0 00 =10 040 1.00 0.07
110-160 1.042) 125x10*° 081 00 *31 *27 +p1 0t 6 £26 0.8 '3 £1.7 00 F0.1 F32 02 00 =10 00 =*1.0 0.53 1.00 0.05
160-210 1.032) 1.86X10*> 074 00 *3} *3% *Ll FLT AT A rblored 0 H0d 00 Y +03 00 *1.0 *0.1 *1.0 049 1.00 0.05
210-260 1.032) 412X 10" 071 00 *29 #30 0l w2l As4 g9 #0246 432 00 00 82 +03 £0.2 *1.1 =0.1 *£1.0 057 1.00 0.05
260-310 1.02(1) 1.14x 10" 128 00 *39 f28 402 +pg *62 FL H0C 4TS FA8 0200 35 *03 +0.1 +0.8 00 *1.0 042 1.00 0.06
310-400 1.02(1) 285X 10° 091 00 *47 36 12 #3469 F2l w04 A8 A0 H0S 00 FIL +02 00 *1.7 00 =10 040 1.00 0.06
400-500 1.02(1) 460x107" 1.87 00 *33 37 )7 2 H7a ot R0 MBLf 00 00 )7 +03 00 *13 00 *1.0 047 1.00 0.07
500-600  LOL(D 854x1072 418 00 3¢ Ty fe By S 5 f6n 5§ f60 LG8 00 15 x0.6 00 £19 =02 1.0 044 1.00 058
600-800 1.01(1) L15x1072 821 00 *37 #1303 #49  Hll *08 02 i3 10 *ME 00 2 +06 00 2.7 £02 *1.0 035 1.00 0.62
800-1000 1.01(1) 6.85x107% 351 00 *35 #3803 AR AL FLI o0 D flS 300 3 #1100 *37 %03 *1.0 041 1.00 0.68
1000-1200  1.OI(1) 675X 107> 104 F0.1 "0 *22 x4 *6l g5 206 F06 AT 494 +13 00 P *£1.9 00 =75 *0.5 =10 021 1.00 0.77

w12 avv 'D
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TABLE XVI. Measured jet cross section for R = 0.6, 2.1 =< |y| < 2.8. See Table XII for description of the columns. All tables are available on HEPDATA [71].

pr-bin [GeV]  NPC o [pb/GeV] 8o % Va4 Y0 Yie Y22 Y28 Y31 Y35 Yar Va1 Ys3 Yo Yes Y1 Y4 Yis Y9 Ys2  Ysa Ui Uy U3

20-30 1.44(19) 582X 106 054 *13 *09 *i2 a7 A9 42422 Had H8 00 00 3 00 00 *04 *17 *£05 +2.0 142 1.00 0.02
30-45 121(8) 689X 10° 1.02 *8% +10 =+l 456 431 433 426 435 +50 00 00 *3.5 92 00 =05 =77 =02 =10 099 1.00 0.02
45-60 112(6) 119X 105 232 21 +94 +79 +4l H21 4l #3060 w22 A0 H02 04 33 H0Y 402 £03 *24 £02 =1.0 059 1.00 0.02
60-80 1.08(4) 242x10* 087 05 FI9 5 b R B0 M35 ML M2 06 00 fip L 02 %03 *15 00 *1.0 055 1.00 0.02
80-110 1.053) 4.72x10° 058 04 *63 435 407 4p5 F39 32 4l2owss o ALL g0 93 M3 x01 £02 +23 00 =10 080 1.00 0.02
110-160 1.03(3) 6.40x 10> 058 00 *82 *29 03 04 453 428 A0 HE0 +19 00 00 3 *02 00 *1.3 00 1.0 0.69 1.00 0.00
160-210 1.022) 7.31x 10" 071 00 *43 #29 %08 +yg 68 +p7 LI A74 A3 404 00 87 +04 00 +22 00 *1.0 079 1.00 0.00
210-260 1.02(2) 121X 10" 125 00 *39 #36 *13 428 477 424 00 *85 3 00 00 =11 £05 0.1 *1.6 00 =*1.0 074 1.00 0.00
260-310 1.02(2) 226x10° 1.80 00 FI5 *3% 3L 530 20 30 e L0 T80 R 00 fl3 05 00 *17 00 *1.0 071 1.00 0.22
310-400 1.01(2) 324X 107! 289 00 & 31 120 a3 AL 28 H0T I3 A6 *08 00 7 +03 *02 *1.8 00 =10 084 1.00 0.13
400-500 1.01(2) 209X 1072 117 00 Fb % #27 +39 + HE RT f8 I3 00 00 3 *L1 *03 *3.0 *0.5 *1.0 0.58 1.00 0.14
500-600 1.01(2) 5.83x107* 639 00 *24 fLI #5008 413 4Ll g0 B3 22 00 00 ¥ *£09 00 =12 *08 *1.0 0.08 1.00 0.16

TABLE XVII. Measured jet cross section for R = 0.6, 2.8 < |y| < 3.6. See Table XII for description of the columns. All tables are available on HEPDATA [71].

pr-bin [GeV]  NPC o [pb/GeV] &4 % ¥s Y Y17 Y23 Y20 Y31 Yie Y4 Yas Y54 Yeo Yes Y12 Y4 Yis  Yso  Ys2  Yss U Uy U3

20-30 1.32(15) 390 % 10° 061 *13 fob Hi¢ RO EAL A F2S A2 32 00 00 f35 00 00 *04 *16 *0.1 *2.0 437 1.00 0.00
30-45 L1509) 426X 10° 142 F99 AL Il w04 3L+ g £33 %53 00 00 3 F0.1 00 *0.8 *9.7 *0.1 *10 299 1.00 0.00
45-60 1.09(6) 6.42x10* 320 21 *88 472 4Tl 212 433 422 w48 0D 03 430 03 02 £04 £13 00 =10 1.83 1.00 0.00
60-80 L05(5) 12410 136 3t TEE Tig T3 7 T T T TES 08 000 TGy T30 03 05 £23 00 *£1.0 347 1.00 0.00
80-110 1.03(4) 178 x10*° 235 0.5 *88 39 +61 *20 x11 36 *L3 *6l *1S 00 F04 32 +03 *0.2 £34 00 =10 412 1.00 0.00
110-160 1.023) L51x 10> 136 00 80 39 %07 +07 *13 435 10 81 424 00 %02 fEl +02 00 *24 *0.1 *10 262 1.00 0.00
160-210 1.013) 723 x10° 316 00 fI§ 33 4 H32 al Al A0 43 A0 0T 00 fI§ £06 00 *£47 *0.1 £1.0 256 1.00 0.17
210-260 1.01(3) 3.75X 107" 688 00 33 73 *BO a2 r3 RS X060+ Y00 00 3R *L0 00 *61 *04 *1.0 336 1.00 0.19
260-310 1.013) 1.09Xx 1072 358 0.0 M4 *34 Al 494 Al A8 122 o428 +l2 2000 fH 03 +0.7 =19 *1.3 *£1.0 3.53 1.00 021
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TABLE XVIII. Measured jet cross section for R = 0.6, 3.6 < |y| < 4.4. See Table XII for description of the columns. All tables are available on HEPDATA [71].

pr-bin [GeV] NPC o [pb/GeV] Sgu% Y6 Y12 Yis Y24 Y30 Y31 Y31 Va3 Va9 Vss Yei Ye1 Y13 Y4 Yis Vs Y2 Vs Ui Uy U3

20-30 1.19(14) 151X 10° 081 Fl4 +pp FI7 #31 #33 we0 w24 430 H33 00 00 32 00 00 =03 =13 *£1.2 *2.0 501 100 0.00
30-45 1.07(10) 1.38 X105 086  F39 13 13 A0 36 e Atk 8300 00 *3) 00 00 *0.9 +62 +0.7 *1.0 922 1.00 0.0
45-60 1028) 129X 104 208 23 F12 498 420 429 430 40 425 igg 06 +07 437 410 404 +05 =15 +0.3 =10 564 1.00 0.00
60-80 1.00(7) 1.27X10% 223 13 fRY 439 HO8 30 Al fI0 D 193 00 f93 f3) *03 +0.6 *43 +0.8 *1.0 527 1.00 0.02
80-110 0.99(6) 770X 101 319 F0.5 F13 *el T 446 417 460 wpg HIL 422 00 305 *83 302 =02 *51 +0.6 1.0 555 1.00 0.02
110-160 0.98(6) 828X 107" 122 00 2 FIL 93 03w RT 0RO H0 2200 07 fli *23 *0.1 *11 *3.1 *1.0 801 1.00 0.02

w12 avv 'D
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APPENDIX C: DIJET TABLES

TABLE XIX. Measured dijet cross section for R = 0.4 and y* < 0.5. NPC stands for multiplicative nonperturbative corrections with error X 100 in parentheses, i.e., 1.25(10)
means 1.25 = 0.10. o is the measured cross section. g, is the statistical uncertainty. y; and u; are the correlated and uncorrelated systematic uncertainties, as described in
Sec. VIIID and Table IV. All uncertainties are given in %. An overall luminosity uncertainty of 3.4%, which is applicable to all ATLAS data samples based on 2010 data, is not
shown. All tables are available on HEPDATA [71].

*T LAId ANV LA HAISQTONI 4O LNHIWHINSVAN

mp-bin [TeV]  NPC o [pb/TeV] 84u% vi  ¥7 Y13 Yo Y25 Ya1 ¥ Y Ya Y50 Ys6 Yeo Yes Y14 Y15 Y16 Yso Ysz UL Uy Uy
0.07-0.11 1.04 (8) 24108 1.3 FA0 482 38 w43 Ly 408 200 425 #3700 002 27 013 00 N/A 21 001 21 F2 1.0 1.0
0.11-0.16 1.03(5) 3.4x107 067 1593 *&3 *9 27 1.9 35 26 il Rl ot 400 +2 08l 004 N/A 076 012 20 f1S 1.0 1.0
0.16-021 1024 7.1x10° 052 I g 139 50 L5 55 55 I NN L% Lot foi 133 004 NA 061 01 20 I 1.0 1.0
0.21-0.26 1.02(4) 2.0x10° 088 012 *37 37 22 *078 *22 96 *OSS FAl P13 F0OL F003 F34 02 N/A 034 004 20 0 1.0 1.0°¢
0.26-0.31 1.02(3) 72X10° 067 003 35 35 35 fio 20 5T W Y T o Toes Tay 01 N/A 062 011 20 9N 1.0 1.0
0.31-0.37 1.02(3) 28X105 055 00 *9 f34 25 Ald A4 A2 067 P31 F2L 008 HOOLFIS 00 N/A 057 003 20 0% 1.0 1.0
0.37-0.44 1.02(2) L1X105 061 00 *53 *31 *2 14 *230*20 4038 55 22 A0L 00 f8) 006 N/A 029 001 20 *% 1.0 1.0
0.44-051 1.02(2) 43x10* 064 00 F45 *loFle HLTooq F2Lor06l 60 +30 H0B 00 *S8 00 N/A 024 00 20 3% 1.0 1.0
0.51-0.59 1.01(2) 1.8x10* 082 00 35 33 120 #2242 A2loA00 H6R 136 0T 00 700 N/A 066 016 20 )7 1.0 1.0
059-067 101 79x10° L1 00 3 f3¢ g 30 7 08 g Rl 57 NP 00 7301 NA 012 00 20 3 1.0 1.0
0.67-0.76 1.01(2) 37x10° 13 00 3% *33 12 t2a L6 Al H0M S H3S fME 00 *R3 007 NJA 03 00 20 % 1.0 1.0
076-085 1012 18x10° 18 00 I3} 5 T B¢ Y g N5 N3 L3 L0 000 LY 004 N/A 041 006 20 g5 1.0 1.0
0.85-0.95 101 (1) 86x10> 22 00 F32 *23 L3 *26 48 LA 028 468 448 4012 00 P2 008 N/A 034 00 20 027 1.0 1.0
0.95-1.06 1.01 (1) 42x10> 32 00 27 *2° 14 *23 17 13 1903 Il o 0B 00 33 006 N/A 037 00 20 “% 1.0 1.0
1.06-1.18 101 (1) 21x10> 44 00 32 24 FL 23 g L4 H04s T4 S0 H0 00 100 N/A 055 00 20 347 1.0 1.0
1.18-1.31 1.01 (1) 9.6x10" 58 00 33 *friot0as o Hl HLY O HOP H0B 67 54 03 00 10 01 NA 01 00 20 %% 1.0 1.0
131145 101(1) 47x10' 77 00 53¢ Le R 35 TS5 NS 5 5 Sy 193 000 L 006 NJA 023 006 20 02 10 10
1.45-1.6 1.01 (1) 21x10" 13 00 39 28 *L1o26 13 FLL *OM B3 G0 HLL 00 f12 009 NJA 035 00 20 02 1.0 1.0
1.6-1.94 1.01 (1) 72x10° 14 00 *i3 f3ofS 26 11 A8 fo3 rR6 HIZ 2200 f3 007 N/A 052 003 20 2% 1.0 1.0
1.94-2.78 101 (1) 64X 107" 35 00 F43 t42 w06l 428 4076 1072 H03S #8777 4400 Y19 03 N/A 045 001 20 %2 10 1.0
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TABLE XX. Measured dijet cross section for R = 0.4 and 0.5 < y* < 1.0.

See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

mpp-bin [TeV]  NPC o [pb/TeV] 04y % yi v7 Y13 Yio Y25 Y31 Y32 ¥ Y4 Y50 Ys6 Yoo Yes Ya Y15 Y16 Ys2 Ys3 Ul Uy U3
0.11-0.16 1.04(6) 7.9x 107 12 3P I8 +62 waz LD A0t A0 maL ez A0 H2T 400 005 N/A 21 025 21 fZ7 1.0 1.0
0.16-021  1.03(5) 1.6x107 077 TEE 62 Tio 9 5T Yo B3 TS T s S 15 2p 01 N/AL 00000 19 Y 1.0 10
0.21-0.26 1.03 (4) 47x10° 062 fO39 *60 +40 *22 A1z 34 28 L1 f2 fO8 HDOL A0S F23 006 N/A 026 00 20 fll 1.0 1.0
0.26-0.31 1.02(3) 1L7X105 066 011 *&2 *i2 *22 090 420 FRT flk 50 Fp3 o rhos AOEF36 004 NJA 06 00 20 fia 1.0 1.0
031-037  1.02(3) 65x10° 063 002 35 37 24 TGP ¢ T NE Gy Tl6 00 Jom a2 007 WA 054 01 20 TGP 1.0 1.0
0.37-0.44 1.02(3) 25X105 077 00 &) £33 22 4i4 4l A2 HOEE A3 LS H000 00 1) 008 N/A 014 002 20 *°7 1.0 1.0
044-051  102(2) 10X10° 068 00 T34 34 Ty N5 T TF NG 51 57 009 00 T3 00 N/A 055 003 20 TG 1.0 1.0
0.51-0.59 1.02(2) 44x10* 082 00 *3) 33 20 LT A R A8 oS 2% AL 00 I3 008 N/A 082 014 20 0% 1.0 1.0
059-0.67 1022 19X 10* 094 00 *43 38 FI8 HIE 428 421 100 46137 H019 00 7100 N/A 042 006 20 0% 1.0 1.0
0.67-0.76 1.02(2 9.0x10° 1.0 00 *33 39 f6 20 R0 S A0S P39 2 M 00 75 00 NA 00 00 20 037 1.0 1.0
076-085  1.02(2) 43x10° 13 00 T35 55 T 5 T TE T0E T 53 o 000 % 009 N/A 099 012 20 THRE 1.0 1.0
0.85-0.95 1.01(2) 21x10° 1.6 00 33 24 *13 424 42 A6 H049 #6839 H0BW 00 R0 004 N/A 033 00 20 03 1.0 1.0
0.95-1.06 1.01 (1) 9.8x10> 21 00 3% 23 13 *27 438 g6 f0N LD oHA0 00000 131 006 N/A 036 00 20 0¥ 1.0 1.0
1.06-1.18 1.01 (1) 49x10> 27 00 *33 f23 fls r2e w27 Alo H0T 71 HAT H02L 00 92 00 N/A 037 003 20 33 1.0 1.0
1.18-1.31 101 (1) 23x10> 39 00 35 O30 4 39 9 N¢ 3 0 3] % 00 Ty 001 N/A 066 00 20 Y4 1.0 1.0
1.31-1.45 LOL(1) L1X10° 52 00 T3 B¢ 12 24 T35 N9 T TEOTS TG 000 100 002 N/A 028 002 20 TG 10 10
1.45-1.6 1.01 (1) 52x10" 68 00 *22 *I8 0O L A2 HLO 0 FOs M2 M 00 flL 006 N/A 00 008 20 32 1.0 1.0
1.6-1.76 101 (1) 20x10" 11 00 *37 20 08 F2l 32y 020 84 de4 H0W 00 301 NA 04 00 20 9% 1.0 1.0
1.76-2.12 101 () 7.6x10° 13 00 Fi3 23 H09 427 A3 ALO HO0AL +BS 410 HME 00 1Y 01 N/A 044 011 20 932 1.0 1.0
2.12-331 1.01 (1) 98x 107" 24 00 130 F31 H08d A0 A0 A0 F0Ar A9 RO T 00 fII 03 N/A 099 005 20 031 1.0 1.0
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TABLE XXI. Measured dijet cross section for R = 0.4 and 1.0 =< y* < 1.5. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

mpp-bin [TeV]  NPC o [pb/TeV] 04y % v2  ¥s Yia Y0 Y Y31 Y33 Y30 Yas Ysi Ys1 Yes Yeo Ya Y15 Y11 VYso Yss Ul Uy U3

0.16-0.21 1.04(6) 43x107 1.5  *32 83 Aes AAd 20 4l 95 rRloHAl 008 001 28 fYL004 NA 23 02 21 3 20 1.0
0.21-0.26 104 (5) 1.3x107 11 F0¥ g5 F30 F2l 0 Hl4 A7 28 wl4 w42 026 4003 g FOTL 00 N/A 022 012 19 13 20 1.0
026-031 103 (4) 48x10° 10  Tooo TeR IS TR NS TS B T T % Toe Jom e 01 NA 076 012 20 Fi5 20 1.0
0.31-0.37 1.03 (4) 1.9 x10° 095 0.14 fg;é fif) f%g f{:g iizé fgé fi; fﬂ t%?sg f8:8§ fgjgg f%g 03 N/A 08 00 20 f}:Z 20 1.0
0.37-0.44 1.03(3) 7.3x10° 089 007 39 40 21 FLO H42 25 g HAS LD A0l F006 #3305 N/A 051 00 20 12 20 1.0
0.44-0.51 1.02(3) 3.0x105 1.1 002 *&3 3 2311 0 30 1.0 138 8 H00e 0L AT 02 NA 1.0 00 20 11 20 1.0
0.51-0.59 102(3) 1.3x10° 13 00 3§ 39 33 14 e 30 G TR T % e 57 007 NA 07 002 20 fE 20 10
0.59-0.67 1.02(2) 57x10* 14 00 3} 39 fZLo rlLd 4R 423 4077 63 420 00z o200 F8S 01 N/A 069 00 20 0¥ 20 1.0
067-076 1022 26x10* 11 00 3 T3 g g T 5 R el 39007 00 XRY 01 NA 034 031 20 g 20 1.0
0.76-0.85 1.02(2) 13x10* 14 00 *¥ 40 *5 o f 134 068 e AT o0 00 22009 NJA 04 00 20 98¢ 20 1.0
085-095 1022 61x10° 15 00 T35 g 18 T TRy Y Y T NI Tee 000 3 01 NA 072 00 20 T3 20 1.0
0.95-1.06 1.02(2) 3.1x10° 1.6 00 *8 34 17 20 *46 19 F0G7 7D 436 +008 g0 RS 002 NA 073 012 20 %) 20 1.0
1.06-1.18 1.02(2) 1.4x10° 21 00 *3) f2% a4 ras A8 HIE o H0Ss frZoM0 M08 00 93 01 N/A 026 00 20 *%% 20 1.0
1.18-1.31 1.02(2) 72x10> 27 00 120 f2p FLL 200 35 413 4028 w6l 434 0300 f4 008 N/A 049 003 20 93 20 1.0
1.31-1.45 1.02(2) 35x10> 29 00 3¢ 1 *2s Rlorel 4al A0 AT HGI MO 00 f3 02 N/A 17 012 20 flE 20 1.0
1.45-1.6 LOL() 15x10 45 00 I3f 5% L5 555 Ny 5 IR 59 My I 000 L5 01 N/A 058 01 20 046 20 10
1.6-1.76 1.01 (1) 73x10" 60 00 *32 32 *L6 A3lo4s8 420 4048 ARD A3 F032 00 11 01 N/A 051 002 20 *33 20 1.0
176-194  101(1) 29X10° 85 00 40 5F 53 59 I N TG 85 3 iy 00 I3 02 NA 047 004 20 i 20 10
1.94-2.12 101 (1) 1L7x10" 11 00 *33 f3 fla AIEATO Al H0S) iR MG T 00 13 005 N/A 017 002 20 25 20 1.0
2.12-2.55 101 (1) 52x10° 16 00 139 29 F9 30 wea wLd H0M 92 68 YOS 00 1§ 02 NA 071 00 20 54 20 1.0
2.55-3.61 1.01 (1) 43X 107" 39 001 39 F39 Als 42 489 F22 0 H0IT HIL A6 F3 00 P 04 NA 13 00 20 9% 20 1.0
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TABLE XXII. Measured dijet cross section for R = 0.4 and 1.5 < y* < 2.0. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].
myp-bin [TeV]  NPC o [pb/TeV] 6y % ¥3 Yo Y15 Y21 Yo7 Y31 Y34 Y40 Yae VY52 ¥ss  Yer Y70 Y74 Y75 Y78 Ys2 Ys3 Ui Uy U3
026-031  1.04(6) 13x107 26 I3 e Ty Ty DY ONE 57 35 N1 Ja D0 59 fop 007 NA 26 022 T 135 20 10
0.31-0.37 1.03 (5) 5.4 X% 10° 1.9 f%g fgjg f;g 3:2 ff% fﬁ fg:g f%g :51:;1 fg% fgzgé t% fg;g% 001 N/A 1.6 004 20 f;g 20 1.0
0.37-0.44 1.03(5) 22x10° 1.7 1092 *B3 464 *2T 9 F3 P34 HL9 AL M0 00 16 fMT 006 NJA 15 038 20 35 20 1.0
044-051 1034 89X10° 17 fgg 50 TS5 Y Ty Tl T35 T TSy fos Toes Do 30 02 N/A 045 00 20 )3 20 1.0
051-059 103 (4) 37X10° L6 0% 5% t42 w22 413 G4 F2TH099 A6 H06T 002 008 34 02 N/A 096 00 20 i 20 1.0
0.59-0.67 1.03(3) 17x105 1.9 508 70 f32 27 LT G743 AL 60 Had 000 F00° F35 008 N/A 074 039 20 24 20 1.0
0.67-0.76 1.02(3) 81x10* 1.9 0 *74 w47 9p  ALL F6T F320 w120 tel HLO HO04 4009 t34 002 NJA 09 019 20 420 1.0
0.76-0.85 1.02(3) 4.0x10* 21 00 *32 f32 8 LA 47T ST Ale A6 H2E A0 H00 *12 02 NA L7 00 20 2720 1.0
085-0.95  1.02(3) L9X10* 25 00 *79 *31 128 19 63 35 08T 471 429 400 400 71003 NA 13 00 20 17 20 10
0.95-1.06 1.02(3) 95x10° 22 00 &) 39 LS 0T G AR A0 Fos rRl FDod 001 0% 003 N/A 089 00 20 )2 20 1.0
L06-118  1.02(2) 46x10° 28 00 5 T 5§ LY TR 59 NE N5 51 N0 000 X3 02 NA 00 003 20 T 20 10
1.18-1.31 1.02(2) 22Xx10° 29 00 35 *i6 *l2 *25 465 A0 HOET AT 3T 402 00 3201 N/A 014 00 20 F13 20 1.0
1.31-1.45 1.02(2) 1.0x10° 33 00 82 38 F20 Al 47O 4R A0l FRA oML MM 00 1R 002 NJA 1.0 023 20 5% 20 1.0
1.45-1.6 1.02(2) 49x10> 40 00 8 40 ALy 427 59 L9 H0I2 473 438 F00 00 O 04 NA 19 00 20 93¢ 20 1.0
1.6-1.76 1.02(2) 23x10> 45 00 32 27 *id 42l 47420 H08 A3 36 M0 00 L 00 NA 16 02 20 f12 20 1.0
1.76-1.94 1.02(2) 9.8x10' 65 00 i F20 41204220 478 ALS A0 R0 H42 A0S 00 11 01 N/A 032 00 20 92 20 1.0
1.94-2.12 1.02(2) 43x10' 95 00 *&3 f26 F7 423 A0S H0G H00 Ay w6 A0M 00t 01 NA 00 00 20 *52 20 1.0
2122233 102 23100 12 00 M0 R0 N0 RN O O0L TR N3 Om 00 M3 07 NA 12 005 20 GF 20 10
2.33-2.78 101 59x10° 14 00 37 35 t2d w42 400 w28 ALLoA0l 62 0T 00 12 04 N/A 09 00 20 M 20 1.0
2.78-3.93 1.01 (1) 54x107" 34 001 S f12 *23 0 red w42 f7O A3 M 00 3 02 NA 31 00 20 12 20 1.0
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TABLE XXIII.

Measured dijet cross section for R = 0.4 and 2.0 < y* < 2.5. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

myp-bin [TeV]  NPC o [pb/TeV] S8y % ¥4 vio Yie Y22 Y23 Y31 Y35 Y4 Ya1 Y53 ¥Yso Yes Y71 Y74 Y15 Y19 Ys2 Ysa U1 U U3
0.37-0.44 1.03 (7) 58x10° 39  *3) AL HIY oAl oSl on0 R3S R0 53 0w totr 139 H043 006 N/A 48 00 21 3110 S
044-051  103(6) 26x10° 37 I3y Ifop 5f I3y B9 50 59 50 155 Ln w52 WY 01 NAC37 007 20 HE 10 Iy
051-059  L03(6) L1x10° 27 5§ 59 I8 5O 53 Mo 53 51 N9 Nn N 523 6% 005 NA 210 00 20 5 L0 I
059-067  1.03(5) 52x10° 22 Tg 53 T 55 52 43 55 I I i Te Dy L 003 NA 19 014 20 T 10 TR
0.67-0.76 1.03(5) 24x105 21 *036 *8L 60 2y 23 1 34 f1LO i34 F0O3 D02 0BG 122004 NA 27 19 20 3 10 O
0.76-0.85 1.03(5 12x105 1.9 OO IR FIT 422 19 3 f33 fl5 58 109 o3 403 +34 003 NJA 26 16 20 f35 1.0 1.0
085-095 1034 5810t 19 Ipe Ty 19 p 53 40 59 48 55 L0 Zow Zoes D3y 005 NAC31 18 20 Ty 1010
0.95-1.06 1.02 (4) 2.8x10* 22 001 HOS HAT A3 LD HOS FRDofla 363 r00d 006 48 005 N/A 23 043 20 f12 1.0 1.0
L06-1.18 1024 L4x10' 21 002 335 5 57 N5 S5 e N L7 59 N fom fel 004 NA 4328 20 537 10 10
1.18-1.31 1.02(4) 67x10° 26 00 31 *35 26 5 *RT 438 +la A13 423 006 HOOL F62 005 N/A 1.7 086 20 22 1.0 1.0
131-145  1L02(3) 32x10° 31 00 90 G5 D T Y R YR T5 N5 0% Wm 55 005 NA 023 00 20 Tig 1010
1.45-1.6 1.02(3) 15x10° 39 00 *77 32 fZ7 a2 A0 ARl AL B3Rl H008 F000 *20 007 N/A 13 036 20 20 1.0 1.0
1.6-1.76 1.02(3) 73Xx10> 39 00 75 3%t f2E oA oAR fla B4 B0 % 00 19 008 NJA 03 00 20 f3O10 1.0
L76-1.94  1.02(3) 3.1x10° 45 00 3 f3f fie fi4 TS R4 08 7 8 M 00 Y 008 NA 00 00 20 9% 1.0 10
1.94-2.12 1.02(3) 15X102 59 00 *3p *id 34 wlr 90 rlE A0 e s 0% 00 T 01 NA 066 00 20 35 1.0 1.0
212-233 1023 73x100 77 00 I5p i 5T 5T 55 57 e iy 85 e 000 gy 002 NJA 24 042 20 55 1010
2.33-2.55 1.02(3) 26x100 97 00 *8§ *35 *24 430 A2 H26 H0BS AL Y F0® 00 P 01 NA 13 021 20 f}7 1.0 1.0
2.55-3.04 1.02 (2) 8.0 1200 76 3¢ f36 wAs Al AT 069 FI3t72 #0090 FI 01 NA 28 008 20 f7 1.0 10
3.04-4.27 1.02(2) 23x1071 51 00 74 3% 34 136 M6 H2O H0T I HBE 0300 9 04 N/A 25 018 20 fI3 1.0 1.0
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TABLE XXIV. Measured dijet cross section for R = 0.4 and 2.5 = y* < 3.0. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

mpp-bin [TeV]  NPC o [pb/TeV] 6w % ¥4 Yo Yie Y22 Yas Y31 Y35 Ya Ya1 ¥Ys3 ¥Yso Yes Y11 Y4 Y15 Yo Yso Ysa UL Uy U3
0.67-0.76 103 (7) 73x10° 71 42 10 80 42 28 3 43S 435 ws3 w010 HOM4 36 H03 01 N/A 48 017 21 3 L0 O
076:085  103(@ 39x10° 85 TR SR DR R U W 09 N 02 NA 47 04 20 110 9y
0.85-0.95 1.03(6) 1.9Xx10° 49 25 #0420t 26 P33 P32 20 fIa Aol A 22 fH 005 N/A 31 011 20 3 1.0 Nk
0.95-1.06 102 (5 9.1x10* 33 1.3 fod HIT 434 26 425 36 4200 H60 +056 00 FI7 20 003 NJA 20 008 20 42 10 *lO
L06-1.18  1.02(5) 43x10* 34 TG R TR BT D¢ TH OG0 31 58S Jom Ton i3 T3 004 NA 22 087 20 Y10 o
1.18-1.31 102 (5 21x10* 35 018 486 6l 35 9 20 34 g7 Fel w0s HO0T 0TS 32 005 NA 12 00 20 3P 10 1.0
1.31-1.45 1.02(5) 99x10° 30 003 *2s *67 4L +LO w0 425 P72 fLD Fh0s A0t 006 NJA 00 00 20 f3 1.0 1.0
1.45-1.6 1.02 (4) 49 % 10° 3.4 0.07 fg:‘l‘ fgzg ig:i ii:? f}g fg:g f{:g fg:g f}:? fg:(l)% ig:(l)g fzg 0.07 N/A 093 00 20 fg:g 1.0 1.0
1.6-1.76 1.02(4) 24x10° 42 004 152 8§ +20 +LO A3 43 Fl4 7S A0 00 A0 6T 007 NJA 34 24 20 F32 1.0 1.0
1.76-1.94 1.02(4) 1L0Xx10° 55 002 f53 fo3 +id 1B A A2 T 85 fxp OO L0 20 006 N/A 3.0 092 20 fi) 1.0 1.0
1.94-2.12 1.02(4) 47x102 60 00 87 37 *3 93 H0 g5 F82 +28 0T 003 19 007 N/A 089 00 20 22 1.0 1.0
2.12-2.33 1.02(4) 22x10° 90 00 8o 139 AT tRL TG R0 H O S R: foe T 007 N/A 076 00 20 30 1.0 1.0
2.33-2.55 1024 9.6x10" 11 00 19 69 35 *23 #le 43 13l 30 00 00 FlL01 NA 44 26 20 35 1.0 1.0
2.55-2.78 1.02(4) 46x100 19 00 30 F38 4d9 ad HIG A 00T 00 A8 FNT 00 ) 01 N/A 34 067 20 30 1.0 1.0
278-3.31 1024) 80 16 00 B3 FS7 49 433 418 438 4083 41245 4020 009 M 007 N/A 35 024 20 ‘22 10 1.0
3.31-4.64 1.02(3) 55x107" 46 00 11 85 84 a3 w;mowAl AL 6 HES FIAT 00 f) 02 NA 25 00 20 39 1.0 1.0
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TABLE XXV. Measured dijet cross section for R = 0.4 and 3.0 = y* < 3.5. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

mpp-bin [TeV]  NPC o [pb/TeV] &g % ¥5 vii Y17 Y23 Y29 Y31 Y36 Va2 Yas Ysa  Yeo Yes Y12 Y4 Y15 Yso VYs2 Yss U Uy U3
1.18-1.31 1.02(7) 5.6x10* 66 3% 2 R AT rad AN AT FIT F60 A0 002 22 Of03 04 NA 58 069 20 8¢ 20 1055
131-145  102(D) 26x10" 62 T3y T TEe ML T T T 35 %67 Tom oo 3o S 03 N/AC 300 07 20 TR 20 TG
1.45-1.6 101 (7) 1l4x10* 72 FZ4 Hi B2 A0 32 a0 HAl 30 67 04 OO 22 18 00 N/A 33 14 20 3§ 20 1088
1.6-1.76 1.01(7) 72x10° 73 f1% 11 84 51 3§ % 4 L 473 4073 003 2228 006 N/A 31 094 20 *&L 20 O
1.76-1.94 101 (7) 3.1x10° 50 *04 11 F83 33 3p P37 w26 g FO9 H00E HLO 437 00 N/A 36 18 20 63 20 0¥
1.94-2.12 101 (6) 15X 10° 44  *00 +11 477 55 +27 +30 446 91 79 *12 H009 4059 446 004 N/A 57 35 20 54 20 1.0
2.12-2.33 101 (6) 64x 10> 53 (0L FlloF7s 38 F23 426 tAc 4210482 4LT 000 F03T H38 02 N/A 009 00 20 31 20 10
2.33-2.55 1.01(6) 27x10*> 72 0 *0 L1578 fZof2 tLT A83 18 H00s O Y83 01 NJA 00 00 20 3120 1.0
255278 10L(6) L1x102 99 Zig 11 H5 DL 5T 50 N5 DTN B 0n Nk lge 009 NAL 00 00 20 55 20 1O
2.78-3.04 1.01 (6) 4.3 x 10! 11 Fo0s H3 el rel ra2 w30 A3 AlE Al w3z A0l AT Hk 009 NJA 51 31 20 f33 020 1.0
3.04-3.61 1L01(6) 12X 10" 17  *003 a4t Fa2 AL T OHeT 21 F13 TR0 0 00T TS 009 N/A 96 56 20 32 20 10
3.61-5.04 101 (5) 44x107" 54  fOOL IS AI3 AT 480 33 477 w200 w20 476 40l 003 2 07 N/A 99 26 20 32 20 1.0
TABLE XXVI. Measured dijet cross section for R = 0.4 and 3.5 = y* < 4.0. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].
mp-bin [TeV] NPC o [pb/TeV] Sy % ¥6 Y12 Yis Y24 Y30 Y31 Y31 Y43 Yao Y¥ss Yei Yer Y13 Y4 Y75 Y81 Ys2 Yse U Uy U3
1.76-1.94 0.989 (10) 8.9 X 10° 13 162t FI0 49 ¥32 M0 44 A4l AT4 007 001 43 P02 00 N/A 68 00 21 fllo20 23
1.94-2.12 0989 (10) 3.6x10° 14 33 T HAs b A3 4T 4 F36 AT 006 00 133 0B 05 NA 28 00 20 f3 20 0%
2.12-2.33 0989 (10) 1.3x10° 89 i f2 129 AR A w136 22 62 M0 002 2 M08 04 NA 00 00 20 fE 20 O
233255 0989 (10) 61X 107 88 I3 IS M3 OUEE 90 dhe wad ol 7o w027 e 428 S 02 NA 1300 20 *§5 20 18
2.55-2.78 0989 (9) 3.0x10> 84 10 B 3 R OO AT FIO B R ER M0 iy PR 008 N/A 49 45 20 9 20 *O9
278-3.04 0989 (9) 10Xx102 11 fom M9 TS Y N0 TG Sh 5 T3 35 T 37 51 008 N/A 13032 20 %5 20 O
3.04-3.31 0.989 (9) 4.0 X 10! 15 100 20 16 478 AAd RGO HR0 A3 M rD HO00 0% fEY 001 N/A 87 00 20 f25 20 1.0
3.31-3.93 0989 (9) 93X 100 21  GOL FI O FISER6 436 4T 474 33 rl4 o F26 A0S H0S3 H8S 02 N/A 50 039 20 8% 20 1.0
3.93-5.47 0989 (8) 8.6x 1072 68  f0I8 *A iy 492 AR G AL R0 MY A6 T AR T 04 N/A 17 13 20 fI3 20 1.0
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TABLE XXVII.

Measured dijet cross section for R = 0.4 and 4.0 < y* < 4.4. See Table XIX for a description of the columns.

All tables are available on HEPDATA [71]. -

myy-bin [TeV] NPC o [pb/TeV] Sy % ¥6 Y12 Yis Yau Yo Y31 Y31 Y43 Yao  ¥ss Yol Yer Y73 Y Y15 Ys1 Ys2 Vs U1 Uy U3
2.55-3.04 0937 (15) 26X 102 21  *38 *+16 jp  +20 428 4120 +43 439 477 4008 g 44l 4042 g3 N/A 72 32 *F2DO489 o0 g
3.04-4.27 0.937 (15) 1.8 x 10! 24 H9ond ooz s 0 g7 o PR 2R L 30 NA 29 41 20 fIY 20 1.0
TABLE XXVIII. Measured dijet cross section for R = 0.6 and y* < 0.5. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].
mpp-bin [TeV]  NPC o [pb/TeV] 64 % v1  ¥7 Y13 Yo Y25 Y3t Y2 Y8 Ya Y0 ¥s6 Ye2 Yes Y Y15 Yie Ysa Ysz UL Uy U3
0.07-0.11 1.35(9) 4.6x108 0.97 fgjg fgjg fg:g fgj? fgé fg:g f%g fgé fi:g fggg 0.0 fgf fg}é 00 N/A 28 045 2.1 fig 1.0 1.0
011-0.16  122(5) 56X 107 059 F09 +69 52 £33 425 449 428 g H43 H02 S04 920 407 003 N/A 089 017 20 ‘25 10 10
0.16-0.21 1L15(3) 1.1x10" 044 1037 60 429 9q 2y AL A30 13 ryE A0or w00 H04T 29002 N/A 058 015 20 19 1.0 1.0
0.21-0.26 L12(3) 29x10° 06 *gig f3 3§ N9 L1230 39 Y R0 0 NE 06 536 00 NA 051 005 20 H§ 10 1.0
0.26-0.31 1.1 (2) 1.0 X 10° 0.65 0.03 fi;% fﬂ f%g fgzgg f%? f%g’ fgjég f;; f{:g f818§ tOO%S fig 0.03 N/A 0.65 006 20 f{? 1.0 1.0
031-0.37 108 (2) 38X10° 054 00 47 23 420 4LI 422 425 4078 54 21 0] 002 53 008 N/A 045 007 20 ‘2 10 10
0.37-0.44 107 (2) 14X105 05 00 *37 #30 +le L6 424 422 4069 460 425 401 g 63 005 N/A 055 009 20 12 1.0 1.0
0.44-0.51 106 (1) 58X 10* 059 00 *39 +34 414 422 422 423 4061 463 431 +02L g 71003 N/A 045 00 20 0% 10 1.0
0.51-0.59 1.05(1) 24x10* 067 00 *3 26 13 22 A0 8 A0 64 F32HME 00 f73 01 NA 019 00 20 1.0 1.0 1.0
0.59-0.67 105 (1) LIX10* 1.0 00 *36 22 *091 424 417 413 4039 65 33 +0B3 09 78 0] N/A 041 00 20 06 1.0 1.0
067-076 104 (1) 48X 10° 13 00 136 30 f0% w29 +lo Hl7 G043 w69 45 021 009 *BS 004 N/A 036 008 20 ‘0B 10 1.0
0.76-0.85 104 (1) 23x100 1.7 00 ¥ oA A 16 0 fer L 0L 00 85 005 N/A 008 00 20 % 1.0 1.0
0.85-0.95 103 (1) LIx10° 21 00 *3F 31 6L 217 15 3 rel Sl 00 f2 005 N/A 035 00 20 1.0 1.0
0.95-1.06 103 (1) 55X102 27 00 *42 23 4095 53 49 g5 F03 471 22 +02 g 410 004 N/A 043 007 20 0¥ 10 1.0
1.06-1.18 103 (1) 26X102 36 00 137 f18 4095 420 418 4l3 4041 474 560 405 00 10 01 N/A 025 00 20 ‘9% 1.0 10
LIS-131 103(D  13x10° 50 00 53 5f 5 55 53 54 fus L8 56 0% 00 11 00 NA 01 00 20 Tig 1010
1.31-1.45 1.02 (1) 54x100 70 00 35 29 FOSL A0 ALEooEL) P02 AR oHe0 A0S 00 11 002 N/A 009 00 20 *9% 1.0 1.0
1.45-1.6 102 ()  22x100 98 00 I3 NS N TGy T f % e S S 000 I 01 NA 03200 20 Y 1010
1.6-1.94 102 (1) 92X100 11 00 *42 29 030 420 1q  +095 4033 487 472 421 g +M 004 N/A 031 00 20 0B 10 1.0
194278 102(0) 92X 107" 29 00 42 136 G061 430 1074 095 G047 00 +82 H47 g 7 02 N/A 085 009 20 02 10 10
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TABLE XXIX. Measured dijet cross section for R = 0.6 and 0.5 = y* < 1.0. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

LHA ANV LH[ HAISOTONI 4O INFINHINSVAN

mpp-bin [TeV]  NPC o [pb/TeV] 64u% vi  ¥7 Y13 Yio Y25 Ya1 Y2 Y Yae Y50 Ys6 Ye2 Yes Ya Vs Ve Yo Ys3 UL Uy U3
0.11-0.16 1.28 (6) 1.4 X108 0.91 fi:; fg:? fg:g fiz f%% f?:é f%g 2.7 fig fggg jo(?‘ool 2.8 fg;gg 0.07 N/A 23 028 2.1 fijg 1.0 1.0
0.16-0.21 L2 25x107 069 12 Tgg T3y 200 24 g g i N5 TR 003 120 14 01 N/A 007 00 19 HE 10 10
0.21-0.26 115@3) 7.1x10% 059 1038 *+38 *28 420 A4 Al P28 A2 HAd r0B2 4006 043 2T 00 N/A 063 00 20 ‘20 10 1.0
0.26-0.31 L12(3) 25x10° 049 012 60 #3231 pp rle 31428 A2 43313 004 F02 F32 002 NA 061 00 20 21 1.0 1.0
0.31-0.37 L1 (2 94x105 061 002 33 #2720 =087 *26 26 002 *31 16 06 *00 *42 003 N/A 048 015 20 1Y 1.0 1.0
0.37-0.44 1.09(2) 35x10° 073 00 *3i 36 19 A0 *2T 25 HOB A0 FL0 HDOT 0O 33002 N/A 054 008 20 f7 1.0 1.0
0.44-0.51 108 (2) 14X10° 071 00 If 55 16 13 R T35 Tn Ty 53 i 000 5y 001 N/A 063 017 20 i 10 10 .
0.51-0.59 107 (1) 59x10* 074 00 39 *33 b 7 *28 22 068 84 28 0T 00 82 009 NA 054 006 20 F3 1.0 1.0
0.59-0.67 106 (1) 26x10* 082 00 *32 33 13 33 3¢ 21 056 ¥ 3% 0 00 Y 008 NA 07 01 20 1Y 1.0 1.0
0.67-0.76 105(1) 12x10* 1.0 00 *il 28 fplo fZEot23ow20 04 w63 A A0l 00 17001 N/A 021 012 20 0% 1.0 1.0
0.76-0.85 1.05(1) 56x10° 1.2 00 43 #28 +L0 20 pg  *lo H03 AL FAL 01T 00 *83 007 N/A 037 00 20 5% 1.0 1.0
0.85-0.95 104 (1) 27x10° 14 00 F33 Fig 108 f3L F30 A8 orpde A4 S 0B o000 T3S 006 N/A 043 017 20 0B 1.0 1.0
095-1.06  104(1) 13x10° 18 00 3% 35 156 28 55 L5 IG5 5 e N 00 I35 004 NA 019 00 20 T 1.0 1.0
1.06-1.18 104 (1) 64x10>° 26 00 *l *32 0 F070 *23 A6 HLe 038 H68 47 0800 3% 00 N/A 049 00 20 0% 10 1.0
1.18-1.31 103 (1) 30x10*> 35 00 *2 29 fi3 fZ3 A28 L6 OB HTS 32 M0 00 f5L 008 N/A 025 00 20 070 1.0 1.0
1.31-1.45 1.03 (1) 14x10> 48 00 139 720 A0 #2427 4L3 w04 HT6 133 H02 00 Il 004 N/A 049 002 20 93 1.0 1.0
1.45-1.6 103 (1) 65x10" 71 00 *32 fpE 0% P30 w3t NG IS AT 0 00 fIP 008 NJA L1 014 20 0 1.0 1.0
1.6-1.76 103 (1) 3.0x10" 84 00 *31 2 O 3L Y M A T 65 i 00 f 01 NA 018 013 20 i 1.0 1.0
1.76-2.12 102 (1) 92x10° 13 00 *33 F19 A09 FA] 30 LD H0S0 A8 Fer FM00  fF 009 N/A 024 012 20 0410 1.0
2.12-331 Lo2 (1) Lix10” 20 00 T3, 3P TGRS g N0y Sy f3e 37 000 g 02 N/A 061 00 20 TG 10 10
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TABLE XXX. Measured dijet cross section for R = 0.6 and 1.0 = y* < 1.5. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

mpp-bin [TeV]  NPC o [pb/TeV] 04y % v ¥s Yia Y0 Y Y31 Y33 Y30 Yas ¥Ysi Ys1 Yes Yeo Ya Y15 Y17 VYso Yss Ul Uy U3
0.16-0.21 1.3(7) 79x10" 1.5 &I 93 HRT ALt ot o028 FILo47 fo0L 00 32 f09 003 NJA 28 04 21 85 20 1.0
021-026  123(5) 22x10" 099 p@ '35 33 55 N5 g 53 N7 N7 T T 31 i 00 NA 072 027 19 i3 20 1.0
0.26-0.31 LI18(4) 75x10% 097 1537 68 3% 24 #28 A5 A28 L3 A 04 H006 FM0 19 007 NA 02 009 20 3820 1.0
031-037  LIS(3) 29x10° 092 03 %02 f3 21 131 5 R36 Hl Y HOTE G008 Hhdr 425006 N/A 034 00 20 3§ 20 10
0.37-0.44 L13(3) L1x10% 08 507 +3¢ 3L Tt 37 27 1.0 47 R A8 4G H34 02 N/A 085 00 20 32 20 1.0
0.44-0.51 L11(2) 43x10° 1.0 002 3§ 31 *Lo #ll 37 28 305 451 +l5 4001 +004 #4302 N/A 071 00 20 21 20 1.0
0.51-0.59 L1@)  18x10° L1 00 Tg T35 Ty T 53 57 NH 85 e S oo 52 006 N/A 082 006 20 7 20 1.0
0.59-0.67 1.08(2) 7.9x10* 1.1 00 13 2% p7  fl2 w0 wze AR sl a2 40 0L 801 N/A 027 00 20 15 20 1.0
067-076 1072 37x10* L1 00 *g R NY Mg B9 e U9 62 I35 5% 00 1R 008 NA 05 00 20 g 20 10
0.76-0.85 1.07 (1) 1.7x10* 14 00 139 *33 *15 3l 40 42T 48 64 P31 0T 00 f10 007 N/A 069 00 20 1% 20 1.0
0.85-0.95 106 (1) 84x10° 13 00 =4 729 11 2144 P20 03 472 430 AL 00 f59 003 NA 018 00 20 20 1.0
0.95-1.06 1.05(1) 41x10° 1.5 00 *36 34 13 130 42423 4081 47T 439 H0 00 33 007 N/A 073 024 20 12 20 1.0
LO6-118 105 (1) 20x10° 1.9 00 *3 M35 Ty fRp 130 ) GE el B R 000 55 002 N/A 065 008 20 fpp 20 10
1.18-1.31 1.05(1) 9.0x10> 26 00 3¢ 27 AL H27 A4S Als A0l 4TS RS o0 00 Y 02 NA 00 00 20 1.1 20 1.0
1.31-1.45 1.04 (1) 46x10> 33 00 % 38 *0% 33 +47 9 0 473 +T *018 00 *I0 003 NA 039 00 20 *lL 20 1.0
1.45-1.6 1.04 (1) 21x10> 37 00 *3% *4l Fle 32 He0 20 086 a5 re2 0SS 00 FI3 02 N/A 098 026 20 fl3 20 1.0
1.6-1.76 1.04 (1) 93x10" 53 00 37 312 0 Lo1e f03 8253 OB 00 fIZ 005 N/A 063 004 20 0% 20 1.0
L76-194 103 (1) 38x10° 93 00 I3y 557 53 5L N6 N7 I Dy Zo oo 000 120 02 NA 042 00 20 g 20 10
1.94-2.12 1.03 (1) 21x10" 10 00 *42 *Z1 13 2l +dS8 4O H00T A2 60 019 00  f12 009 N/A 031 006 20 278 20 1.0
2122255 103(D) 69x10° 14 00 T Ty e T30 TR NS R L6 i o 000 L 02 NA 09 00 20 L5 20 10
2.55-3.61 1.02(0) 58x 107" 33 00 35 fi5 03 i3 A0 LS r0d ML P 22 00 2 04 NA 18 011 20 535 20 1.0
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TABLE XXXI. Measured dijet cross section for R = 0.6 and 1.5 = y* < 2.0. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].
myp-bin [TeV]  NPC o [pb/TeV] &g % ¥3 Yo Y15 Y21 Yo7 Y31 Y34 Y40 Yae VY52 ¥ss  Yer Y70 Y74 Y75 Y78 Yso Vs3 Ui Uy U3
020031 1290) 25X107 23 UL RE 0 N3 U3 N WD o1 NA 32 035 3 i 20 10
031-037  124(6) 9.6X10° 23  Fl¥ 89 173 33 93 A2 130 1200 tA6 007 G002 24 03 004 NA LT 013 20 ¥ 20 1.0
0.37-0.44 12(5) 36x10° 14 3% HIY RS A RI0 e O30 MM A 0% 007 1Y 14 004 NA 14 006 20 *35 20 1.0
044-051  L17(4) 14x10° L5 00 Mo M0 39 34 g 0f Of 1 0T 00 NF 5 00 NA 063 00 20 37 20 10
051-050  LIS@) 59X10° L5 % Y733 CIT UM Gl M e dee T3 02 N/A 054 00 20 20 10
0.59-0.67 1L13(3) 26X105 1.6 f509 6> *36 *21 20 57 f3% Mg P33 M) fo2 00 *0 009 NJA 1.0 00 20 30 20 1.0
0.67-0.76 L12(3) 12x10° 17 002 64 36 29 fl3 *38 w3l #lan te0 422 009 003 32 02 N/A 087 026 20 3 20 1.0
0.76-0.85 L1 (3) 57x10* 21 00 *79 *33 *L7 *0% 60 39 0% 66 1 O *002 63 001 N/A 085 033 20 2% 20 1.0
085-095 1092 28x10* 21 00 3% TE NSOTOE T G5 N0 % NS 0h Om Tes 02 WA 008 017 20 55 20 10
0.95-1.06 1.08 (2) 1.4x10* 23 00 *3Z 37 fLs LT HGO AT Al F6e A3 A0 00 f8Y 01 N/A 058 025 20 2% 20 1.0
Lo6-118  1.08(2) 63x10° 25 00 53¢ 55 M5 N9 Iy Y L% 553 56 e 000 537 01 NA 14 10 20 37 20 10
1.18-1.31 1072 31x10° 26 00 33 *f5 *fiz *la 462 413 4083 +RLol2 F090 00 3104 N/A 1.6 038 20 fI1 20 1.0
1.31-1.45 1.06 (2) 1.4x10° 32 00 33 £33 12t I 4l A0S AL M7 M2 00 9 02 N/A 015 00 20 35 20 1.0
1.45-1.6 106 (2) 6.7x10> 37 00 33 33 Fle w47 1T 439 4022 482 #6026 00 i 005 NA 1.8 00 20 31 20 1.0
1.6-1.76 1.06 (2) 3.0X10> 45 00 I35 33 0% f)0 R ik 0N TR A S 000 i 04 N/A 19 042 20 5 20 1.0
L76-1.94  105(1) 14x10% 50 00 T3 T N9 53 N5 I3 Y 53 e e 00 Ly 006 NA LS 002 20 Ipp 20 1.0
1.94-2.12 1.05(1) 6.0x10" 79 00 &) *33 22 *33 490 97 ALl HGD 08T 00 f32 05 N/A 076 00 20 3 20 1.0
212-233 104D 28x100 10 00 g TED Ty T3 o0 B3 L0 L5 57 g 000 1S 01 NA 073 00 20 Iip 20 1.0
2.33-2.78 104 (1) 98x10° 11 00 3% 35 *Lzow2e A13 5 H040 r9d AT 012 00 f3 009 NA 1.6 00 20 08 20 1.0
2.78-3.93 1.03(1) 62x10°" 29 002 73 30 2R om0 H0® 14 ) M 00 3 06 NA 11 00 20 fla 20 1.0
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TABLE XXXII.

Measured dijet cross section for R = 0.6 and 2.0 = y* < 2.5. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

myp-bin [TeV]  NPC o [pb/TeV] &g % ¥4 Yio Yie Y22 Y23 Y31 Y35 Yar Y41 V53 Y59 Yes Y71 Y74 Y75 Y79 Yso Ysa Ul Uy U3
0044 13@) 13XI0T 32 L SRR R A g NP N G 0os WA %0 1121 4510 5
04051 1260) 48X10° 32 TGN TR 0803 R 9 R 01 OSE 01 NA 42 07 20 210 3
0.51-0.59 123(6) 20x10° 30  *)o *RG *IT 35 +RT MW 2255 0N 0 133 thE 002 NA 23 031 20 Y83 1.0 0
0.59-0.67 12(5) 89x10° 1.9 67 86 64 27 F27 HI3 4300 FL7 33 04 4004 14 FI3 003 N/A 21 064 20 89 1.0 O
0.67-0.76 118 (5) 3.9Xx105 1.9  f031 86 w36 2T o R O3S riE T3 04 003 o 27005 NA 29 13 20 f&5 1.0 O
0.76-0.85 L16(4) 19x10° 1.5 F00 75 *t4c H26 F34 Al 436 FL8 37 4091 H005 H0M 133 004 N/A 24 085 20 3 10 1.0
0.85-0.95 L15(4) 94x10* 14 1006 +80 #4895 30 A9 37 g rec 3 000 FOM AT 004 N/A 15 006 20 f3E 1.0 1.0
0.95-1.06 L13(4) 43x10* 1.6 1005 475 42 424 p5p F20 436 13 04 16 005 0% 30 005 NJA L1 00 20 47 10 1.0
1.06-1.18 L12(3) 20x10* 1.9 002 fI¢ *40 22 L3 A88 A4 2 FOT 18 FO03 006 +GL 005 N/A 23 13 20 2 1.0 1.0
1.18-1.31 LI1@3) 99x10° 25 00 2% 38 *2) *3 %92 33 *3 D21 00 MO0 fI2 005 N/A 36 20 20 3810 10
1.31-1.45 L1(3) 47x10° 27 00 79 38 *21 Fl4 gy 34 F08 F72 24 w006 FO2 72007 N/A 23 081 20 36 1.0 1.0
1.45-1.6 1.093) 22x10° 35 00 &2 *30 20 wLe PR R O R A3 % 00 32 007 NJA 00 00 20 37 1.0 1.0
1.6-1.76 109 (3) 10x10° 39 00 g 133 Ty D5 N0 50 Jom 35 555 L% 000 5§ 006 NAL 00 00 20 37 10 10
1.76-1.94 1.08 (2) 46x10> 41 00 30 *32 L3 420 480 *24 r08L 4E8 A9 40 00 95 007 NJA 11 00 20 3.0 1.0 1.0
194212 1082 21X10° 47 00 I3y T3y Ny Y N0 57 L 55 550 N 00 Ly 01 NA 22 018 20 55 10 10
2.12-2.33 1.07(2) 1.0Xx10> 70 00 5 *39 *+L1 H28 g 30 r0L 495 Fea 4008 00 f1) 007 N/A 044 00 20 39 1.0 1.0
2.33-2.55 1.07(2) 41x10" 99 00 f30 #38 L6 AR w0 L oHeST M0 f 0¥ 00 fH 01 NA 16 033 20 fI5 1.0 1.0
255-304 1062 LIX100 1000 5 M5y B3 NS NG I Lg% i e foim 000 L 008 NA 26 046 20 35 10 10
3.04-4.27 1.05(@2) 51X107" 35 001 f87 *63 a8 430 A AL A0 f3 M0 t0Z 00 R 04 N/A 21 011 20 fZ5 1.0 1.0
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TABLE XXXIII.

Measured dijet cross section for R = 0.6 and 2.5 =< y* < 3.0. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].

myp-bin [TeV]  NPC o [pb/TeV] &g % ¥4 Yo Yie Y22 ¥ Y31 Y35 Yar Ya1 ¥s3 Y50 Yes Y1 Y4 Y15 Y19 Ys2 VYsa U1 Uy U3
067-076  125(7) L4X10° 54 IE R OCR o323z o nnosae el shinosnh al d0l 02 NA 64 028 21 CfF 10 kS
0.76-0.85 123(6) 73x10° 65 30 12 AL AR A0 A 38 e 0 00 T30 ML 02 N/A 37 069 20 i) 1.0 105
0.85-0.95 121 (6) 32x10° 38  ¥26 j0 84 F4O F32 42 4p  +28 F64 w04 402 F29 414 002 N/A 24 083 20 193 1.0 1086
0.95-1.06 L19(5 15x10° 29  f13 99 *79 35 35 i A0 A3 66 03 H00L 19 17 006 N/A 27 08 20 i 1.0 tO%
1.06-1.18 1L17(5) 77x10* 33 0% A2 ter A HITOH% 37 39 re0 o066 M09 13 22 008 N/A 19 059 20 R 1.0 0%
1.18-1.31 116 (5) 3.6X10* 28 01l 497 435 435 437 418 40 F17 0 H6T 4080 401 091 436 0] N/A 22 07 20 ‘34 10 1.0
1.31-1.45 L15 @) Lex10* 24 000+ a8 FA 36 P MRS RIS i Mooy 9y 130 008 N/A 18 00 20 fBI 10 1.0
1.45-1.6 114 (4) 78X 107 28 006 90 432 430 428 M4 |7 473 +L4 4005 4006 5701 N/A 12 00 20 I3 10 10
1.6-1.76 1.13(4) 38x10° 32 003 f35 *36 *31 423 B39 FLE O HTA 2 HOOB 02 *63 01 N/A 26 14 20 71 1.0 1.0
1.76-1.94 L12(4) 16x10° 46 000 88 A6 319 F 39 fip fRD 23 r0Le Ao 13 008 N/A 21 008 20 *&3 1.0 1.0
1.94-2.12 1L11(3) 70x10° 48 00 137 *33 44 *17 *13 a6 +LE 488 A0 HOI6 HOM 2301 NA 13 00 20 & 1.0 1.0
2.12-2.33 L1 (3) 32x100 79 00 3% 35 *31 fE ot Ry oHLe 1RO E3S HOAL F0 2701 N/A 22 063 20 S 1.0 1.0
2.33-2.55 L1(3) 14x102 92 00 5 2 030 13 13 T35 f13o99 3L o A0 10 01 N/A 51 40 20 59 10 1.0
2.55-2.78 1.09 3) 5.8x 10! 15 00 128 iR AR AIE A 2 S o1 3 % 00 3 02 N/A 48 25 20 *80 1.0 1.0
278331 108 (3) L2x10b 13 00 g3 TR Mgy s N9 N0 foge oo S5 fom 00 I3 01 N/A 3100 20 Iy 1.0 1O
3.31-4.64 1.07 (2) 49x107" 39 00 I35 fl3 *ed *39 tao49 O HIe ATS O HOM 00 05 NA 38 00 20 310 1.0
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TABLE XXXIV. Measured dijet cross section for R = 0.6 and 3.0 =< y* < 3.5. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].
mpp-bin [TeV]  NPC o [pb/TeV] &g % ¥5  yu Y17 Y23 Y20 Y31 Y36 Y& Yas Ysa  Yeo Yoo Y12 Y4 Y15 Yso Y2 Ygs Ul Uy U3
1.18-1.31 121(7) 13x10° 97 %23 13 12 35 29t 39ty 63 02 40l F32ON0B 02 N/A 50 023 20 fP3o20 f99
1.31-1.45 L19(7) 54x10* 68 133 fI3 Al w49 w3s A3 w43 99 t07 A0 00T 130 085 00 N/A 31 049 20 I3 20 068
1.45-1.6 118 (6) 24x10* 65 24 3 HO R AL RATORIS B 0B 00 3% M9 002 NA 39 19 20 5 20 A
1.6-1.76 L16(6) 12x10* 55 T T 59 9 T TH NS NS e N0 S T D36 007 NA 34015 20 14 20 gy
176-194  LI5(5) S.6X10° 44 MO ML CED T SRl 27 e 2R as3oem chl e 0 002 NA 32 053 20 20 )
1.94-2.12 114 (5) 24x10° 42 a8 L 63 ALY R A A0 A AR PR3 HOO8 HAS6 A0 005 N/A 40 23 20 12 20 )9
2.12-2.33 LI13(5) L1x10° 30 0% 11 63 49 *38 2 47 90 35 Fli 4000 7028 38 008 N/A 38 1.6 20 fI3 20 FlIO
2.33-2.55 1.12(5) 45x10> 50 005 *il 62 ST 436 430 40 422 A0S P2 A0S f0ad *7Z 007 N/A 061 00 20 12 20 1.0
255278 LI2(4) 1L9Xx10* 77 005 L) 155 I5d D50 5 N Do 59 54 fos foe s 008 NJAL 00 00 20 X% 20 1.0
2.78-3.04 L11@) 73x100 97 003 *3 62 1] 26 20 53 20 *jp 32 0l 0% 2201 NA 12 00 20 1% 20 1.0
3.04-3.61 LL@ 1oxiaot 15 001 T3 T6e o B9 TROTSE SR Tk No S0n S D 00 NA 99 44 20 Ty 20 1.0
3.61-5.04 1.09(3) 89x107' 38 00 Fj5 82 ot A0 A2 ALl FZs A9 6T HOAL H002 F200 002 NA 92 1.6 20 fiZ 20 1.0
TABLE XXXV. Measured dijet cross section for R = 0.6 and 3.5 = y* < 4.0. See Table XIX for a description of the columns. All tables are available on HEPDATA [71].
myp-bin [TeV] NPC o [pb/TeV] &g o ¥6  yio Yis Yau Y30 Y Y3 Yas Yao ¥ss Yol Ye1 Y13 Y14 Y15 Ysi Ys2 Yse U1 Uy U3
1.76-1.94 118 (10) 18X 10* 11  *97 FI8 #7460 46 F8 T4 5] F85 H020 400 AS4 F048 06 N/A 83 071 21 F32 20 O
1.94-2.12 117 (10) 8.0 x 10° 12 %83 *15 *l3 43 35 472 A0 436 HEZ 04 A0l 42 099 008 N/A 67 042 20 f3B 20 *23
212-233 LI6(O)  34x10° 19 T35 Lp i Tip 5 55 NS 50 D5 Nk Ses fso I 007 NA 46 00 20 5F 20 Yoy
2.33-2.55 LIs© 12x10° 97 T30 Tp T 59 i I Mo 55 e 5% L I N7 01 NA 00 00 20 I 20 X,
2.55-2.78 LI4®) 48x100 80 I Ip 5o 39 X0 I 556 I OW Sn Lo 33 35 02 NA 00 00020 57 20 g
278304 LI3®) 20x10* 84 I TP L) Ng T Iy Do 57 57 46 T D3 55 01 NA 28 00 20 I3 20 Iy
3.04-3.31 1.12(7) 8.0 X 10! 13021 H§ HJO 33 r69 Az HTa R0 A2 FZ0 H0ls f fl2 04 N/A 46 00 20 FI8 20 f19
3.31-3.93 L11(7) 13X 10! 17 00 N1 64 62 1 74 35 T 3% o012 9% 20 02 NA 54 00 20 FT 20 1.0
3.93-5.47 1.1(6) L7x107" 43  F012 424 H13 Al 463 437 10 AT w2l wa3 4023 H00 0 F18 04 N/A 16 87 20 2 20 1.0
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Measured dijet cross section for R = 0.6 and 4.0 = y* < 4.4. See Table XIX for a description of the columns. All tables are available on HEPDATA [71]
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