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5 Theoretical predictions

5.2 Non-perturbative corrections to the NLO pQCD calculations

Non-perturbative corrections are applied to the parton-level cross-sections from the NLO
pQCD calculations. The corrections are derived using LO MC generators complemented
by an LL parton shower. The correction factors are calculated as the bin-by-bin ratio
of the MC cross-sections obtained with and without modelling of hadronisation and the
underlying event. The NLO pQCD calculations are then multiplied by these factors.

The correction factors are evaluated using several generators and tunes: PYTHIA 6.427
using the AUET2B [1] and Perugia 2011 [2] tunes, HERWIG++ 2.6.3 using the UE-EE-3 [3]
tune, and PyTHIA 8.157 using the 4C [4] and AU2 [5] tunes. The CTEQ6L1 PDF set [6] is
used except for the calculation with the Perugia 2011 tune, where the CTEQ5L PDF set
is used. The baseline correction is taken from PyTHIA with the Perugia 2011 tune. The
envelope of all correction factors is considered as a systematic uncertainty.

The correction factors are shown in figure 2 in representative rapidity bins for jets
with R = 0.4 and R = 0.6, as a function of the jet pr. The baseline correction factors
for R = 0.4 have a very weak dependence on jet pr and are typically 2% or less from
unity. On the other hand the corrections for R = 0.6 are up to 6% at low pr. These
differences between the two jet sizes result from the different interplay of hadronisation
and underlying-event effects. In the high-rapidity region, the uncertainties are similar in
size to those in the low-rapidity region at low pr, but do not decrease with the jet pr as
rapidly as in the low-rapidity region.

9 Results

The double-differential inclusive jet cross-sections are shown in figures 6 and 7 for jets
reconstructed using the anti-k; algorithm with R = 0.4 and R = 0.6, respectively. The
measurement extends over jet transverse momenta from 100 GeV to 2TeV in the rapidity
region |y| < 3. The NLO pQCD predictions calculated with NLOJET++4 using the
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Figure 2. Non-perturbative correction factors applied to fixed order NLO calculations of the
inclusive jet cross-section for anti-k; jets, with (a), (c), (¢) R = 0.4 and (b), (d), (f) R = 0.6 in
representative rapidity bins (as indicated in the legends), as a function of the parton-level jet pr,
calculated from MC simulations with various tunes.
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Figure 6. Double-differential inclusive jet cross-sections as a function of the jet pr in bins of
rapidity, for anti-k; jets with R = 0.4. For presentation, the cross-sections are multiplied by
the factors indicated in the legend. The statistical uncertainties are smaller than the size of the
symbols used to plot the cross-section values. The shaded areas indicate the experimental systematic
uncertainties. The data are compared to NLO pQCD predictions calculated using NLOJET4+
with the CT10 NLO PDF set, to which non-perturbative corrections and electroweak corrections
are applied. The open boxes indicate the predictions with their uncertainties. The 1.8% uncertainty
from the luminosity measurement is not shown.

CT10 PDF set with corrections for non-perturbative effects and electroweak effects applied
are compared to the measurement. The figures show that the NLO pQCD predictions
reproduce the measured cross-sections, which range over eight orders of magnitude in the
six rapidity bins.

The ratios of the NLO pQCD predictions to the measured cross-sections are presented
in figures 8-11. The comparison is shown for the predictions using the NLO PDF sets CT10,
MSTW 2008, NNPDF 2.1, HERAPDF1.5 and ABM 11 (nf = 5). The predictions are
generally consistent with the measured cross-sections for jets with both radius parameter
values, though the level of consistency varies among the predictions with the different
PDF sets.

A quantitative comparison of the theoretical predictions to the measurement is per-
formed using a frequentist method. The employed method is fully described in ref. [7] for
the ATLAS dijet cross-section measurement. It uses a generalised definition of x? which
takes into account the asymmetry of the uncertainties. A large set of pseudo-experiments is
generated by fluctuating the theoretical predictions according to the full set of experimental
and theoretical uncertainties. The asymmetries and the correlations of these uncertainties
are taken into account. The x? value is computed between each pseudo-experimental data
set and the theoretical predictions, and a y? distribution is constructed. The observed x?



y ranges Py
NLO PDF set: CT10 MSTW2008 NNPDF2.1 HERAPDF1.5 ABMIl1
ly| < 0.5 81% 60% 70% 58% <0.1%
0.5 <[y[ < 1.0 90% 92% 88% 50% <0.1%
1.0< |y < 1.5 87% 87% 84% 92% 3.5%
1.5 < |y <20 91% 88% 90% 72% 60%
2.0< |yl <25 89% 82% 85% 25% 54%
2.5 <yl <3.0 95% 92% 96% 83% 87%

Table 1. Observed p-values, P,s, evaluated for the NLO pQCD predictions with corrections
for non-perturbative and electroweak effects, in comparison to the measured cross-section of anti-
k; jets with R = 0.4. The values are given for the predictions using the NLO PDF sets of CT10,
MSTW2008, NNPDF2.1, HERAPDF1.5 and ABM11, for each rapidity bin.

value, ngs, is calculated from the measured points and the theoretical prediction. The
observed p-value, Py, which is defined as the fractional area of the x? distribution with
X2 > ngg? is obtained. Tables 1 and 2 show the evaluated values of P, for the NLO
pQCD predictions with non-perturbative and electroweak corrections applied. The predic-
tions generally show agreement with the measured cross-sections, with a few exceptions.
The predictions using the ABM11 NLO PDF set fail to describe the measured cross-sections
in the low-rapidity region but show good agreement in the high-rapidity region.

The comparisons of the POWHEG predictions with the measurement for jets with R =
0.4 and R = 0.6 are shown in figures 12 and 13, respectively, as a function of the jet
pr in bins of the jet rapidity. The NLO pQCD prediction with the CT10 PDF set is
also shown. In general, the POWHEG predictions are found to be in agreement with the
measurement. In the high-rapidity region, the shape of the measured cross-section is very
well reproduced by the POWHEG predictions, while the predictions tend to be slightly
smaller than the measurement for high pr in the low-rapidity region. As seen in previous
measurements [8, 9], the Perugia 2011 tune gives a consistently larger prediction than the
AUET2B tune.

A Tables of the measured cross-sections

The measured inclusive jet cross-sections are shown in tables 3-8 and 9-14 for jets with
R = 0.4 and R = 0.6, respectively. The correction factors for non-perturbative effects and
electroweak effects, which are applied to the NLO pQCD predictions, are also shown in the
same table.

The uncertainties due to the JES uncertainty are separated into four categories, in-
situ, pile-up, close-by and flavour. The in-situ category shows the uncertainties from the
components of the JES uncertainty given by in-situ calibration techniques. These tech-
niques are based on the transverse momentum balance between a jet and a well-calibrated
reference object, such as the balance between a central jet and a forward jet in a dijet
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Figure 7. Double-differential inclusive jet cross-sections as a function of the jet pr in bins of
rapidity, for anti-k; jets with R = 0.6. For presentation, the cross-sections are multiplied by
the factors indicated in the legend. The statistical uncertainties are smaller than the size of the
symbols used to plot the cross-section values. The shaded areas indicate the experimental systematic
uncertainties. The data are compared to NLO pQCD predictions calculated using NLOJET4+
with the CT10 NLO PDF set, to which non-perturbative corrections and electroweak corrections
are applied. The open boxes indicate the predictions with their uncertainties. The 1.8% uncertainty
from the luminosity measurement is not shown.

Yy ranges Py
NLO PDF set: CT10 MSTW2008 NNPDF2.1 HERAPDF1.5 ABMII
lyl < 0.5 60% 52% 65% 29% < 0.1%
0.5 < |y| < 1.0 37% 54% 48% 6.0% < 0.1%
LO< |yl <15 96% 94% 92% 94% 3.3%
1.5 < |y < 2.0 90% 84% 86% 93% 56%
2.0< |yl <25 87% 86% 89% 49% 74%
2.5 < |y| < 3.0 92% 99% 98% 80% 80%

Table 2. Observed p-values, Pgs, evaluated for the NLO pQCD predictions with corrections
for non-perturbative and electroweak effects, in comparison to the measured cross-section of anti-
k; jets with R = 0.6. The values are given for the predictions using the NLO PDF sets of CT10,
MSTW2008, NNPDF2.1, HERAPDF1.5 and ABM11, for each rapidity bin.

system, the balance between a jet and a Z boson or a photon, and the balance between a
recoil system of jets and a photon or a high-py jet. For jets with pp = 1 TeV, where the
techniques employing pt balance are limited by sample size, the uncertainty is estimated
from a study of the calorimeter response to single hadrons. The pile-up category shows
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Figure 8. Ratio of NLO pQCD predictions to the measured double-differential inclusive jet cross-
section, shown as a function of the jet pr in bins of the jet rapidity, for anti-k; jets with R = 0.4.
The predictions are calculated using NLOJET++ with different NLO PDF sets, namely CT10,
MSTW2008 and NNPDF 2.1. Non-perturbative corrections and electroweak corrections are applied
to the predictions. Their uncertainties are shown by the bands, including all the uncertainties
discussed in section 5. The data lines show the total uncertainty except the 1.8% uncertainty from
the luminosity measurement.

the uncertainties from the JES due to the subtraction of pile-up energy in the calibration.
These uncertainties are evaluated from in-situ studies based on the Npy and (u) values.
The close-by category shows the uncertainty from the JES due to the event topology, i.e.
the presence of close-by jets. Finally, the flavour category shows the uncertainty from the
JES due to the assumption of the fraction of jets originating from a quark or a gluon, which
are likely to have different fragmentation. Further description can be found in ref. [10].
Due to improvements in the jet calibration technique in 2011, the correlation to the JES
uncertainty in 2010 is not available.
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Figure 9. Ratio of NLO pQCD predictions to the measured double-differential inclusive jet cross-
section, shown as a function of the jet pr in bins of the jet rapidity, for anti-k; jets with R = 0.6.
The predictions are calculated using NLOJET++ with different NLO PDF sets, namely CT10,
MSTW2008 and NNPDF 2.1. Non-perturbative corrections and electroweak corrections are applied
to the predictions. Their uncertainties are shown by the bands, including all the uncertainties
discussed in section 5. The data lines show the total uncertainty except the 1.8% uncertainty from
the luminosity measurement.
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Figure 10. Ratio of NLO pQCD predictions to the measured double-differential inclusive jet cross-
section, shown as a function of the jet pr in bins of the jet rapidity, for anti-k; jets with R = 0.4.
The predictions are calculated using NLOJET++ with different NLO PDF sets, namely CT10,
HERAPDF 1.5 and ABM11. Non-perturbative corrections and electroweak corrections are applied
to the predictions. Their uncertainties are shown by the bands, including all the uncertainties
discussed in section 5. The data lines show the total uncertainty except the 1.8% uncertainty from
the luminosity measurement.
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Figure 11. Ratio of NLO pQCD predictions to the measured double-differential inclusive jet cross-
section, shown as a function of the jet pr in bins of the jet rapidity, for anti-k; jets with R = 0.6.
The predictions are calculated using NLOJET++ with different NLO PDF sets, namely CT10,
HERAPDF 1.5 and ABM11. Non-perturbative corrections and electroweak corrections are applied
to the predictions. Their uncertainties are shown by the bands, including all the uncertainties
discussed in section 5. The data lines show the total uncertainty except the 1.8% uncertainty from
the luminosity measurement.
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Figure 12. Ratio of predictions from POWHEG to the measured double-differential inclusive jet
cross-section, shown as a function of the jet pr in bins of jet rapidity, for anti-k; jets with R = 0.4.
The figure also shows the NLO pQCD prediction using NLOJET++ with the CT10 NLO PDF set,
corrected for non-perturbative effects and electroweak effects. The POWHEG predictions use PYTH-
IA for the simulation of parton showers, hadronisation, and the underlying event with the AUET2B
tune and the Perugia 2011 tune. Electroweak corrections are applied to the predictions. The data
lines show the total uncertainty except the 1.8% uncertainty from the luminosity measurement.
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Figure 13. Ratio of predictions from POWHEG to the measured double-differential inclusive jet
cross-section, shown as a function of the jet pr in bins of jet rapidity, for anti-k; jets with R = 0.6.
The figure also shows the NLO pQCD prediction using NLOJET++ with the CT10 NLO PDF set,
corrected for non-perturbative effects and electroweak effects. The POWHEG predictions use PYTH-
IA for the simulation of parton showers, hadronisation, and the underlying event with the AUET2B
tune and the Perugia 2011 tune. Electroweak corrections are applied to the predictions. The data
lines show the total uncertainty except the 1.8% uncertainty from the luminosity measurement.
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116-134  2.02-10°  0.75  0.48 e o o B 24 00 0.1 Lo1 9 100
134-152  9.88-102 088 0.39 by Bt T w19 00 0.0 100 2 100
152-172  5.02-102  0.71  0.43 a0 o oI r 1.6 0.0 0.0 Lol 0 100
172-194  2.58-102  0.56  0.36 Hl o8 o8 o140 00 0.0 100 2 1.00
194216 137-102 072 036 43 408 HE 40 43 00 00 Lo 100
216-240  7.55-10' 052 0.34 s i oo 812 00 0.0 Loo  *0 100
240-264 428100  0.67 037  +43 0 o 211 00 0.0 Loo 2 1.00
264290  247-101  0.86 0.34 +12 e o B 0.0 0.0 Loo 2 100
290-318  1.44-10' 1.0 032  *42 iy eI 2511 00 0.0 100 ¥ 100
318-346  8.40-100 098 046 4L 108 128 90 00 00 100 0 100
346-376  5.14-10° 0.54 058 +a2 s e 2109 01 0.0 oo % 100
376-408  3.11-10°  0.30  0.49 = o 09 209 o1 0.0 oo Y 100
408442 1.89-10° 0.33  0.40 e o o6 2209 01 0.0 oo Y 100
442-478  1.13-10° 033 0.38 by A o4 2209 00 0.0 .00 f§ 100
478-516  6.83-107'  0.27 0.28 = o2 o2 ™08 00 00|02 18 | 100 *} 101
516-556  4.19-107'  0.34  0.23 Har oL ol 5 08 00 0.0 100 9 101
556-598  2.53-1071 042 0.21 2 o 9 a7 08 00 0.0 oo Y 1oL
598642 1.55-107' 053 020 23 i o0 e 09 00 0.0 oo Y 101
642-688  9.48-102  0.67 0.22 o ol 00 09 00 0.0 oo *9 102
688-736  5.80-1072 0.83 0.2 Tos o oo T 09 00 0.0 Loo 9 102
736786 3.61-1072 1.0 022  *I2 M ity 09 00 0.0 100t 103
786-838  2.22-1072 13 0.22 80 o 0o e 09 00 0.0 oo 9 103
838-894  1.31-1072 1.6  0.23 e oL o0 2100 00 0.0 oo 9 104
894952  7.94-10° 21 026 9% 1ol O A 00 01 Lo 0 104
952-1012  4.98-107% 2.5 0.27 o ol o0 2100 00 0.1 oo 9 105
1012-1076  2.97-1073 3.3 0.37 n o iy 2100 00 0.1 .00 ) 1.06
1076-1162  1.67-107% 3.9  0.32 h o o 111 00 0.0 Loo 9 106
1162-1310  7.00-10~* 53  0.25 M oL +o0 He 13 00 1.0 oo 9 108
1310-1530 1.55-107* 10  0.27 et o 0 018 00 0.2 oo S 110
1530-1992 1.17-107° 25  0.42 Har oo 0 e 30 00 5.5 Loo 9 112

Table 3. Measured double-differential inclusive jet cross-sections for jets with R = 0.4 in the
rapidity bin |y| < 0.5. Here, o is the measured double differential cross-section d2c /dprdy, averaged
in each bin. All uncertainties are given in %. The variable 632 (5}9) is the statistical uncertainty
from the data (MC simulation). The u components show the uncertainties due to the jet energy
calibration from the in-situ, pile-up, close-by jet, and flavour components. The uncertainty due
to the jet energy and angular resolution, the unfolding, the quality selection, and the integrated
luminosity are also shown by the u components. While all columns are uncorrelated with each other,
the in-situ, pile-up, and flavour uncertainties shown here are the sum in quadrature of multiple
uncorrelated components. In the last three columns, the correction factors for non-perturbative
effects (NPC) with their uncertainties (uxp) and electroweak effects (EWC) are shown.
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prrange 4 odata SN Uinsitn  Upileup  Ucloseby  Ulavour UJER  UWJAR  Uunfold | Uqual. Ulumi | NPC unp  EWC
[GeV] [pb/GeV] % % % % % % % % % % % %
100-116  4.03-10°  0.55 0.91 tad 4 s e300 02 0.1 102 ) 100
116-134  1.90-10°  0.77  0.52 i s s B o25 0 o1 0.1 Lo1 Y 100
134-152  9.31-10°  0.92  0.40 e o o8 w22 01 0.0 o1 0 100
152172 4.67-102 072 037 iy By T HE 190 01 0.0 100 2 100
172194 239-102 057 038 A4 409 0T 3 96 01 00 Lo ¢ 100
194216 1.26-10° 073 0.37 +as o8 +os 14 00 0.0 .00 2 1.00
216-240 689101 054 033  tA8 408 9 40 43 00 00 Lo ¢ 100
240-264  3.86-10'  0.70  0.35 Hag T o BT13 00 0.0 Loo 100
264-290  2.22-10' 091 039  *4S e T o120 00 0.0 100 2 100
290-318  1.28-10' 1.2 0.37 e e tH 2812 00 0.0 Loo 2 100
318346  7.41-10° 1.1 050 = o 1 211 00 0.0 .00 9 1.00
346376 4.50-10° 058 062 42 H0T 9 #2299 00 00 100 0 100
376408  2.71-10°  0.31 049 +ad i o 211 00 0.0 oo Y 100
408-442  1.63-10° 0.36 0.42 = e e 2011 00 0.0 Loo 9 100
442-478  9.69-107'  0.37  0.36 o] Toa o3 e 00 00| 025 18 | 100 *} 1.00
478516 5.81-107'  0.30  0.28 i 3 03 o110 00 0.0 .00 *} 100
516-556  3.46-107' 037  0.25 2 o o1 a1 00 0.0 Loo 9 100
556-598  2.07-107' 047 023 +26 i +o0 11 00 0.0 100 9 101
598-642  1.23-107' 057 020 T o 9 4 L1 00 0.0 Loo 9 1oL
642-688  7.40-1072  0.74 021 roe i 0 211 00 0.0 oo Y 101
688736  4.45-1072  0.94 0.23 e ol 00 211 00 0.0 oo *§ Lol
736-786  2.64-1072 1.2 0.23 80 o o 212 00 0.0 Loo 9 102
786-838  1.57-1072 1.5 024 i 04 oo o 12 00 0.0 .00 ) 1.02
838-894  9.47-107% 1.9  0.26 o o o 13 00 0.0 Loo 9 102
894-952  5.26-107% 2.5 0.28 e i o0 o140 00 0.0 oo 9 103
952-1012  2.99-107% 3.3 0.39 e ol 9 B 15 00 0.1 Loo 9 103
1012-1162  1.12-107% 4.0  0.27 M o oo 16 00 0.1 oo 9 104
1162-1310  2.56-107% 82  0.32 i i o e o7 00 0.2 100t 105
1310-1992  2.20-107° 14  0.31 hEH oo 9 037 00 0.8 Loo 9 106

Table 4. Measured double-differential inclusive jet cross-sections for jets with R = 0.4 in the
rapidity bin 0.5 < |y| < 1.0. See caption of table 3 for details.
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prrange a odata SN Uinsitu Upileup  Ucloseby  Uflavour  UJER  UJAR  Uunfold | Uqual. Ulmi | NPC unp  EWC
[GeV] [pb/GeV] % % % % % % % % % % % %
100-116  3.33-10* 061 073  *7d I 08 o34 04 0.1 o1 fg 100
116-134  1.56-10°  0.85 0.56 88 f12 s B9 29 03 0.1 Lol 0 100
134152 7.58-102 1.0  0.42 oo o T e 24 01 0.0 oo 0 100
152-172  3.86-10°  0.78  0.40 o e oI o220 o1 0.0 Loo  * 100
172-194  1.92-10>  0.63 0.41 o o oI e o180 o1 0.0 Loo  * 100
194216 9.88-10'  0.83 0.45 i iy o8 A R N AN 0.0 .00 2 1.00
216-240  5.33-101  0.61 0.2 112 o o e L6 ol 0.0 Loo 2 100
240-264  2.92-101 079  0.43 tr2 T ol Be 15 01 0.0 oot 100
264-290  1.65-101 1.0 043 s oI 32 By L5 ol 0.0 Lor 2 100
290-318  9.29-10° 13 0.44 +o9 oI s 29 15 o1 0.0 o1 Y 100
318-346  5.33-10° 1.3 0.52 s i B 2215 01 0.0 100 ) 100
346-376  3.12-10°  0.68 0.59 Toe o o 2215 01 0.0 o1 % 100
376408 1.82-10° 040 0.50 +or o8 09 20 14 01 0.0 025 s 100 9 1.00
408-442  1.05-10° 042 051 rod oI e s o130 o1 0.0 o1t 100
442478 6.08-107' 044 042 +os o4 e T2 o1 0.0 Lot % 100
478516 3.49-107' 038 0.32 o 03 02 13 01 0.0 ot *9 100
516-556  1.97-107' 048 0.33 o oo ol 14 01 0.0 o1 Y 100
556-598  1.12-107'  0.61  0.30 73 o1 oo e 15 0.1 0.0 .00 *9 100
598-642  6.21-1072  0.79  0.26 80 o 9 14 16 o1 0.0 Lol 9 100
642688  3.37-1072 1.0 0.28 i i +o0 o7 o1 0.0 o1 Y 100
688-736  1.85-1072 14 0.32 o o 9 219 o1 0.0 Lor 9 100
736-786  1.02-1072 18 0.34 e ol 0 o220 o1 0.0 o1 9 100
786-838  5.34-1073 25  0.37 i i 00 e 21 01 0.1 .00 ) 100
838-894  2.60-107% 3.4  0.40 2 o o o220 o1 0.0 Lo1 9 100
894-1012  9.15-107* 4.6 035 s i +00 e 22 01 1.1 101 10
1012-1992  3.18-10™° 94  0.53 R 00 00 e 43 03 4.1 Lot f} Lol

Table 5. Measured double-differential inclusive jet cross-sections for jets with R = 0.4 in the
rapidity bin 1.0 < |y| < 1.5. See caption of table 3 for details.

— 14 —



prrange o odata GMC Uinsitu  Upilewp  Ucloseby  Uflavour UWJER  UJAR  Uunfold | Uqual. Umi | NPC  unp  EWC
[GeV] [pb/GeV] % % % % % % % % % % % %
100-116  2.54-10° 074 087 3% iy iy w35 05 0.1 Lot *g 100
116-134  1.16-10> 1.0  0.67 ks e o 2930 04 0.1 oo 2 100
134-152  5.52-102 1.3 047 ) s o ®e 260 03 0.0 Loo i 100
152-172  2.75-10>°  0.96 0.43 +i2 +2 o ®e 23 03 0.0 Loo  fi 100
172-194  1.37-10%  0.76  0.45 +12 e o e 2.1 0.3 0.0 Loo 2 100
194216 6.81-101 1.1 047 i ity o e 18 03 0.0 100 2 100
216-240  3.56-10'  0.77  0.44 e 09 pEYs By 1T 02 0.0 oo 2 100
240-264  1.90-10'  0.99  0.42 2 o8 2 Bl 02 0.0 o1 2 100
264-290  1.01-10' 1.3  0.53 it o8 i 2016 0.2 0.0 Lol 2 100
290-318  5.30-10° 1.8 049 +i2 s 13 2T 16 0.2 0.0 o1t 100
318-346  291-10° 18 0.64 it oo R 2516 02 0.0 ol 9 100
346-376  1.63-10°  0.96  0.70 i o9 2 2417 03 00| 025 18 | 101 ) 099
376-408  8.63-107'  0.56  0.65 i iyt iy 2351 03 0.0 Lot 099
408442 4.52-107'  0.67 0.73 T s o 22 17 03 0.0 o1 9 099
442478 2.32-107'  0.73  0.66 T e Tod 218 03 0.0 Lol 9 099
478516  1.16-10"'  0.67  0.52 +i2 o2 o2 29 20 03 0.0 o1 9 099
516-556  5.80-1072 0.89 0.64 +i2 o1 ol e 23 03 0.1 Lol 9 099
556-598  2.68-1072 1.2  0.56 s o1 e HeE 25 03 0.0 .00 5 099
598-642 1.24-1072 1.8 0.54 i i Mt He o 28 03 0.0 o1 g 099
642-688  5.53-107° 2.6  0.63 i +o2 oo e 30 0 03 0.1 Lol 9 099
688-736  2.34-107° 3.8  0.79 o *o2 oo s 32 03 0.2 Lol 9 099
736-894  4.50-107* 57  0.68 e o1 o o340 03 0.0 Lol 9 099
894-1992  2.80-107¢ 28 3.6 e ol o s 80 03 9.2 1ol 9 099

Table 6. Measured double-differential inclusive jet cross-sections for jets with R = 0.4 in the
rapidity bin 1.5 < |y| < 2.0. See caption of table 3 for details.
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prrange o odata 6MS Uinsitu  Upileup  Ucloseby  Uflavour UJER  UJAR  Uunfold | Uqual Umi | NPC  unp  EWC
[GeV]  [pb/GeV] % % % % % % % % % % % %
100-116  1.87-10°  0.88 0.79 o o T s 48 08 0.0 .00 L 1.00
116-134  7.83-102 1.2  0.96 oz s T w3707 0.0 100 T 1.00
134152 3.63-102 1.6  0.52 H 3 e B 32 06 0.0 100 *E o 1.00
152172 1.65-10> 1.3 0.50 pEH +3 06 B2 29 06 0.0 100 * 100
172-194  7.82-10' 1.0 0.51 o s or 28 28 06 0.0 Lo0 2 1.00
194-216  3.57-10' 15 055 2 s 09 24 27 06 0.0 Lol 2 1.00
216240  1.69-10' 1.2 0.71 = i B 2326 05 0.0 Lor 2 100
240-264  7.99-10° 1.7 0.66 2 +lo o 200 96 05 0.0 100 *0 100
264-290  3.93-10° 2.3 0.71 2 oo o9 e 21 04 0.0 Lol 2 099
290-318  1.73-10° 3.4  0.71 2 o o 2930 04 00| 025 1.8 | 1.01 2 099
318-346 7.78-1071 37 1.1 = 3 s 2033 04 0.0 .01 2 099
346-376  3.66-107' 2.1 1.9 e et e 20 35 05 0.0 .00 2 0.99
376-408 1.53-107' 1.3 13 Tl s or 29 37 05 0.0 o1 2 099
408442  6.28-1072 19 16 22 e o4 e 39 05 0.0 o1 2099
442-478 245-1072 26 15 2 o6 o2 e 44 05 0.0 100 0 099
478-516 845-107° 25 1.5 = +o3 o4 HT 50 05 0.0 100t 099
516-556  2.92-107% 4.3 23 e o 90 o570 05 0.1 Lol 2 099
556-642 5.60-107* 7.2 26 a2 o1 oo e 63 06 0.1 Lot 2 099
642-894 9.83-10°° 33 52 +as o1 00 My 16 27 0.2 100 *0 098
Table 7. Measured double-differential inclusive jet cross-sections for jets with R = 0.4 in the
rapidity bin 2.0 < |y| < 2.5. See caption of table 3 for details.
prrange o odate M Uinsitn  Upilewp  Ucloseby  Uflavour UJER  UJAR  Uunfold | Uqual Umi | NPC unp  EWC
[GeV]  [pb/GeV] % % % % % % % % % % % %
100-116  1.04-10° 12 1.1 = 31 o8 By 53 15 0.1 Lo0o  * o 100
116-134  416-102 1.7 095 2 2 0E B s00 15 0.1 100t 100
134-152  1.60-10> 24  0.86 s BEY e 39 46 13 0.1 .00 *2 0 1.00
152-172  6.41-10' 2.0  0.84 a8 o o8 23 46 13 0.0 o0 T 1.00
172194  246-100 18 097 3 e e 2 49 13 0.1 Lo * 100
194-216  9.40-10° 28 1.3 o +20 e #5113 0.1 025 18 .00 2 1.00
216-240  3.40-10° 25 1.1 e =9 BE 20 54 11 0.0 Lot 099
240-264  1.18-10° 4.0 19 a0 e e 29 61 11 0.0 o1 8 099
264-290 4.11-107' 6.6 24 ta 7 B et 12 0.0 .00 * 099
290-318  1.46-107' 10 2.1 T 1 M Y80 14 0.1 100 * 099
318-376  2.82-1072 15 2.6 e e e 9 10 21 0.0 Lol 2 099
376-478  6.88-107% 12 7.9 roz o 06 o 17 68 0.6 o1 8 099
Table 8. Measured double-differential inclusive jet cross-sections for jets with R = 0.4 in the

rapidity bin 2.5 < |y| < 3.0. See caption of table 3 for details.
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prrange o odata SN Uinsiu Upilewp  Ucloseby  Uflavour UJER  UJAR  Uunfold | Uqual. Ulumi | NPC unp  EWC
[GeV] [pb/GeV] % % % % % % % % % % % %
100-116  5.52-10°  0.54 0.73 s i s o310 o1 0.1 106 Y 100
116-134  2.60-10°  0.67 0.49 Haa 2 o BTo22 01 0.1 105 fl 100
134-152  1.26-10* 075 039  +43 i e o1 o1 0.0 104 F 100
152-172  6.34-10>  0.59  0.39 a3 o e 2 14 0.1 0.0 o4 o100
172-194  3.24-10° 048 0.34 Had o oo 2l 01 0.0 103 1 1.00
194216 170-102 062 037 43 409 9 5 g9 01 00 103t 100
216-240 943101 045 0.35 a2 0o o Be o1 o1 0.0 o2 o100
240264 527-101 058 032  t42 03 HOoHS 100 01 0.0 102t 100
264290  3.05-10'  0.74 0.31 +al oI oo B 09 00 0.0 L2 L 100
290-318  1.75-10' 095 033  *ii 03 ey 2808 00 0.0 101t 100
318-346  1.02-10' 092 0dg  +43 tos 09 2T 07 00 00 o1 9 1.00
346-376  6.17-10° 047 057 +a2 s o8 2607 00 0.0 o1 Y 100
376-408  3.72-10°  0.27 048 e o e 2406 00 0.0 Lor 9 100
408442 2.25-10°  0.30 0.42 e oI o4 2207 00 0.0 o1t 100
442-478  1.35-10° 031  0.36 iy A o2 207 00 0.0 100 ) 100
478516 8.09-107'  0.25 0.28 ! o2 o1 0% 07 00 00| 025 18 | 101 *t9 Lot
516-556  4.92-107' 032 0.24 =0 oL ol e 07 00 0.0 100 ) 101
556-598  2.98-107'  0.39  0.22 2 o 9 207 00 0.0 oo 101
598642 1.82-107' 049 021 e i o0 407 00 0.0 oo 0 102
642-688  1.11-107' 0.62 0.22 toa o1 oo o070 00 0.0 oo 0 102
688-736  6.74-1072  0.77  0.21 o o oo 207 00 0.0 oo 102
736-786  4.17-107% 0.94 021  *I8 i +oo HE 07 00 0.0 oo Y 103
786-838 2531072 12 0.26 e o 0o 12 08 00 0.0 oo 103
838-894  1.51-1072 1.5  0.23 02 i o0 108 00 0.0 oo 0 104
894-952  9.08-107% 1.9  0.26 o o1 9 e 08 00 0.1 oo 0 105
952-1012  5.61-107% 24 0.28 o ol o0 e 08 00 0.2 oo 105
1012-1076  3.29-1073 3.1 0.34 A i iy e 08 00 0.4 100 ) 106
1076-1162  1.85-107% 3.8  0.35 2 o o e 08 00 0.2 oo 0 107
1162-1310  8.05-10~* 5.0  0.28 s i +o0 HT100 00 2.7 oo 0 108
1310-1530 1.72-107* 9.5  0.27 2 o 0 0roo13 00 2.1 oo 110
1530-1992  1.39-107° 24  0.52 s oo 0 25 00 8.5 oo o113

Table 9. Measured double-differential inclusive jet cross-sections for jets with R = 0.6 in the
rapidity bin |y| < 0.5. Here, o is the measured double differential cross-section d2c /dprdy, averaged
in each bin. All uncertainties are given in %. The variable 632 (5}9) is the statistical uncertainty
from the data (MC simulation). The u components show the uncertainties due to the jet energy
calibration from the in-situ, pile-up, close-by jet, and flavour components. The uncertainty due
to the jet energy and angular resolution, the unfolding, the quality selection, and the integrated
luminosity are also shown by the u components. While all columns are uncorrelated with each other,
the in-situ, pile-up, and flavour uncertainties shown here are the sum in quadrature of multiple
uncorrelated components. In the last three columns, the correction factors for non-perturbative
effects (NPC) with their uncertainties (uxp) and electroweak effects (EWC) are shown.
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prrange 4 odata SN Uinsitn  Upileup  Ucloseby  Ulavour UJER  UWJAR  Uunfold | Uqual. Ulumi | NPC unp  EWC
[GeV] [pb/GeV] % % % % % % % % % % % %
100-116  5.14-10°  0.57 0.75 o e ] a1 06 0.1 106 0 100
116-134 24110 070 055 36 417 Ha el 32 05 0.1 105 100
134-152  1.16-10°  0.79  0.45 o o e e 23 03 0.0 Lod  fl o100
152172 5.75-102  0.62 0.37 e 0 09 18 02 0.0 .03 1.00
172-194 293102 051 037 7 4l He T 15 02 0.0 103 1 100
194216 1.54-10°  0.63 0.37 +as o oo Hyo14 01 0.0 1.03 1 1.00
216240 833-10' 048 034 4T 09 HO #1200 o1 0.0 102 1 100
240-264  4.63-10'  0.63  0.33 g s o B0 o1 0.0 o2 o100
264-290  2.69-10' 080 034  *47 s e #2100 01 0.0 102t 1.00
290-318  1.54-10' 1.0  0.37 ar o oo 29 10 o1 0.0 Lo1  f 100
318-346  9.08-10°  0.94 0.46 s 9 o 128 1.0 0.1 0.0 .00 f3 100
346-376  5.41-10° 050 062 4T 1o HE 423 09 01 00 Lol Y 100
376408 3.21-10°  0.28 047 s o i 20009 00 0.0 o1 9 100
408-442  1.93-10° 033 045 o o e %09 00 0.0 o1 % 100
442-478  1.13-10°  0.33 038 s ol o3 09 00 00| 025 18 | 101 *) 100
478516 6.77-107' 027 0.26 i 0 1 3 08 00 0.0 .00 ) 100
516-556  4.05-107'  0.34  0.26 2 o 0 1 08 00 0.0 o1t 101
556-598  2.41-107' 043 024 +20 i +o0 e 08 00 0.0 101 10
598-642  1.43-107' 053  0.21 o o 9 e 09 00 0.0 oo 101
642-688 8581072  0.69 0.22 ror i 0 009 01 0.0 oo 101
688736  5.13-1072 0.87 0.22 i ol 00 W09 01 0.0 oo Lo
736-786  3.03-1072 11 025 T8 o o e 09 01 0.0 oo 102
786-838  1.79-1072 14  0.24 9 04 oo e 09 0 01 0.0 100 102
838-894  1.08-1072 1.7  0.26 e o o e 100 o1 0.0 oo T 102
894-952  6.00-107% 2.3 0.28 o i o0 011 o1 0.0 oo 0 103
952-1012  3.38-107% 3.1  0.35 T ol 9 oI 1.2 0.1 0.1 oo 0 103
1012-1162  1.23-107% 3.7 0.26 M o oo o130 o1 0.1 oo M 104
1162-1310  2.86-107* 7.7 0.33 h i iy Y14 01 1.0 100t 105
1310-1992 2.39-107° 14 0.34 hEH oo 9 11 28 o1 4.4 oo T 106

Table 10. Measured double-differential inclusive jet cross-sections for jets with R = 0.6 in the
rapidity bin 0.5 < |y| < 1.0. See caption of table 9 for details.
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prrange a odata SN Uinsitu Upileup  Ucloseby  Uflavour  UJER  UJAR  Uunfold | Uqual. Ulmi | NPC unp  EWC
[GeV] [pb/GeV] % % % % % % % % % % % %
100-116  4.20-10*  0.72  0.81 e e ALY s 74 05 0.4 106t 100
116-134  1.95-10°  0.84 0.64 Ry I s 82 59 03 0.3 105 f1 100
134-152  9.37-10°  0.86  0.46 78 e ol B 46 03 0.0 Lod  *Lo100
152-172  4.64-10>  0.68 0.39 74 s by L 38 02 0.0 103t 100
172-194  2.32-10°  0.56  0.40 s s A e 33 02 0.0 103 L 100
194216 1.20-10° 071 044 i i e Heoo29 02 0.0 102t 100
216-240  6.36-101  0.55 0.44 o 9 oo wE o260 01 0.0 L2  *L 100
240-264  3.51-101  0.70  0.42 59 o M Beo25 0 01 0.0 o2t o100
264-290  1.98-101  0.93 0.0 e i 1 #2240 02 0.0 Lo2  * 100
290-318  1.12-100 12 052 Foe o o 29 24 01 0.0 102 100
318-346  6.37-10° 1.1  0.57 Tod o o 26 23 01 0.0 .00 f) 100
346-376  3.71-10°  0.59  0.65 s 2 oo 28 22 01 0.0 Lor L 100
376408  2.15-10°  0.35 0.52 el +12 o7 200 22 01 0.0 025 s 100 ) 1.00
408442 1.23-10° 039 0.50 28 09 o8 e o210 01 0.0 Lot *9 100
442478 7.13-107' 041 040 80 o8 o3 e 22 01 0.0 o1 9 100
478-516  4.06-1071 035 032 162 032 i Ha 99 01 0.0 101 ) 1.00
516-556  2.29-107' 044  0.30 s o 0 423 01 0.0 o1 9 100
556-598  1.29-1071  0.58  0.32 +7o o1 oo 224 01 0.0 .00 *9 100
598-642 7171072 0.75  0.28 fre o 9 1124 o1 0.0 Lol 9 100
642-688  3.90-1072  0.98 0.26 A i +o0 e 25 01 0.0 o1t 100
688-736  2.13-1072 1.3 0.28 o o 9 aYo26 0 o1 0.0 Lol 9 100
736-786  1.17-1072 17 0.30 e ol 0 e 28 01 0.1 o1 9 100
786-838  5.96-1073 23 0.34 i M 00 e 30 01 0.1 .00 ) 100
838-894  3.05-107% 3.2 045 2 o o o031 o1 0.9 o1t 101
894-1012  1.06-107% 4.3  0.33 i i +00 o 34 01 2.4 101 101
1012-1992  3.59-107° 88  0.50 e o 9 2 44 01 2.0 o1t 1oL

Table 11. Measured double-differential inclusive jet cross-sections for jets with R = 0.6 in the
rapidity bin 1.0 < |y| < 1.5. See caption of table 9 for details.
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prrange o odata GMC Uinsitu  Upilewp  Ucloseby  Uflavour UWJER  UJAR  Uunfold | Uqual. Umi | NPC  unp  EWC
[GeV] [pb/GeV] % % % % % % % % % % % %
100-116  3.25-10%  0.63 0.9 e 20 e 291 10 0.4 Los  *L 100
116-134  1.47-10°  0.87  0.66 ) s o3 el o7 0.2 o4 2 100
134-152  6.91-10> 1.1 0.54 2 s 2 ?e 59 06 0.0 103 2 100
152-172  3.42-10% 081 0.43 2 e o9 ®e 52 05 0.0 103 2 100
172-194  1.66-10>  0.67 0.45 +12 3 i 45 0.4 0.0 103 2 100
194216  8.16-10'  0.92 047 ih 3 By B8 39 03 0.0 .02 * 1.00
216-240  4.28-10'  0.69 0.43 T i i B4 38 03 0.0 L2t 100
240-264  2.28-10'  0.90 0.42 ) ol 2 3237 03 0.0 102 f1 100
264-290  1.23-10' 1.2 0.50 ok o s 37 03 0.0 102} 100
290-318  6.38-10° 1.6  0.52 o +l2 +12 22 36 03 0.1 102t 100
318-346  3.48-10° 1.6 0.6 = 12 e 26 37 03 0.0 102t 1.00
346-376  1.93-100 084 078  *I7 3 o3 2339 03 00025 18 | 102 t0  1.00
376-408  1.02-10° 050 080 137 3 e 2240 03 0.0 L2 ' 099
408442 531-107'  0.63 0.67 oI ol s 2l 40 03 0.0 102 ) 099
442478 2.74-107'  0.69  0.59 5 or o 29 42 03 0.0 102 ) 099
478-516  1.37-107'  0.60 0.52 o o8 o e 45 03 0.0 102 3 099
516-556  6.73-1072  0.81  0.58 b o1 o E 50 03 0.1 102 ) 099
556-598  3.17-107 1.2 0.57 e 02 s 0155 03 0.1 .02 5 099
598-642 1.44-1072 1.6  0.52 3 03 Mt He 61 03 0.1 12 9 099
642-688  6.47-107° 2.5  0.64 s ol oo e 68 03 0.1 102 ) 099
688-736  2.66-10~* 3.6  0.61 i ol oo ol 74 03 1.3 102 ) 099
736-894  5.36-107* 5.3 0.55 e oo o 1285 03 2.7 102 ) 099
894-1992 2.70-107¢ 27 2.9 s 09 o 18 15 06 4.3 102 19 099

Table 12. Measured double-differential inclusive jet cross-sections for jets with R = 0.6 in the
rapidity bin 1.5 < |y| < 2.0. See caption of table 9 for details.
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prrange o odata 6MS Uinsitu  Upileup  Ucloseby  Uflavour UJER  UJAR  Uunfold | Uqual Umi | NPC  unp  EWC
[GeV]  [pb/GeV] % % % % % % % % % % % %
100-116  2.26-10° 086 1.0 e 29 s iy 12 15 0.4 .05t 1.00
116-134  9.78-102 1.1  0.97 o 29 12 MEoo97 11 0.1 104 2 1.00
134-152  4.45-102 14  0.82 i e iy BE 76 09 0.0 103 3 100
152-172  1.98-10> 11 1.1 s e o B 64 08 0.0 103 *2 100
172-194  9.36-101  0.92 0.51 e e o 59 08 0.0 103 2 1.00
194-216  4.22-10' 13 055 oz e o 3 54 07 0.1 102 2 1.00
216-240  2.00-10' 1.0  0.77 e e ti;} 28 52 07 0.0 .02 f3 100
240-264  9.67-10° 1.5  0.59 pRH s 12 252 07 0.0 .02  * 100
264-290  4.69-10° 2.1 0.71 e s s 23 55 07 0.0 102 T 099
290-318  2.14-10° 3.0  0.76 oz 4 2 25 58 08 011] 025 1.8 | 1.02 * 099
318-346 9481071 34 0.6 e e e 2362 07 0.0 .02 f3 099
346-376  4.32-107! 1.9 1.2 Hr s o9 2266 06 0.1 .02t 0.99
376-408 1.83-107' 1.2 1.1 e e T 2172 05 0.0 102 T 099
408442 7.48-1072 1.8 16 s e o5 2178 04 0.0 102 5 099
442-478 2881072 24 14 2 A o8 285 04 0.1 .02 *9 0 099
478516 1.01-1072 23 13 12 08 82 31 94 04 01 102 9 099
516-556  3.29-107% 4.0 2.2 e o ol e 11 04 0.8 102 5 099
556-642 6.57-107% 6.6 24 = o oo e 13 04 1.2 o2 099
642-894 1.20-107° 29 55 e e s 02 31 04 1.7 102 f 098
Table 13. Measured double-differential inclusive jet cross-sections for jets with R = 0.6 in the
rapidity bin 2.0 < |y| < 2.5. See caption of table 9 for details.
prrange o odate M Uinsitn  Upilewp  Ucloseby  Uflavour UJER  UJAR  Uunfold | Uqual Umi | NPC unp  EWC
[GeV]  [pb/GeV] % % % % % % % % % % % %
100-116  1.36-10° 1.0 1.1 = 28 B T 13 26 0.1 104 2 100
116-134  5.20-10° 1.5 1.1 2 21 3 28 10 23 0.1 103 *2 100
134-152  2.04-10> 21 0.83 5 1 By 25 90 21 0.0 .03t 1.00
152-172  8.20-10' 1.7  0.83 hEtH T2l o 25 84 19 0.0 103 2 1.00
172-194  3.10-10' 1.6  0.92 i b e 24084 20 0.0 103 3 1.00
194-216  1.14-100 25 1.1 i 122 M 2689 23 0.1 025 18 .03t 1.00
216-240  4.30-10° 2.2 16 i BT T s 9T 27 0.0 103 * 099
240-264  1.50-10° 3.5 16 e 25 4 29 10 29 0.0 103 T 099
264-290 4.86-107' 57 23 3 22 4 27 1229 0.1 103 f} 099
290-318  1.77-107' 9.2 21 a8 +24 +e +26 13 30 0.0 1.03 19 099
318-376  2.89-1072 14 2.3 a2 Ry o hEY: 16 36 0.1 103 5 099
376478  8.92-107* 9.9 6.9 o +os i 3o 29 11 0.3 103 5 099
Table 14. Measured double-differential inclusive jet cross-sections for jets with R = 0.6 in the

rapidity bin 2.5 < |y| < 3.0. See caption of table 9 for details.
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