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1 Introduction

This document summarizes the Standard Model summary plots with the inputs available at 23/02/2022.
The scripts for the creation of these plots are available at [1].

2 Updates since July 2021

Since the last publication of these summary plots [2], the following results have been updated:

* WWW at 13 TeV: The cross-section measurements with full Run 2 dataset are published as a paper
(previous results were presented as a conference note) [3].

» Total H at 13 TeV: The measured total Higgs boson production cross section is updated using the
full Run 2 dataset [4].

* H — 71 at 13 TeV: Fiducial cross sections measured using the full Run 2 dataset are submitted as a
paper (previous results were presented as a conference note) [5].

e H: VBF, ggF, VH and #fH at 13 TeV: Latest results for gluon—gluon fusion (ggF), vector-boson
fusion (VBF) processes, and for associated production with vector bosons (VH) or top-quarks (¢7H)
are available with a new combination of measurements of Higgs boson production cross sections
and branching fractions [6].

Only Figures 1, 2, 3, 5, 6, 8,9, 11, 14, 17, 18, 19, 20, 21 and 24 are affected by the aforementioned
updates.



3 Total cross section overview plots

Figures 1 and 2 summarize several Standard Model total production cross-section measurements, corrected
for branching fractions, compared to the corresponding theoretical expectations. The luminosity used for
each measurement is indicated in the table. Some measurements have been extrapolated using branching
ratios as predicted by the Standard Model for the Higgs boson. Uncertainties for the theoretical predictions
are quoted from the original ATLAS papers. They were not always evaluated using the same prescriptions
for PDFs and scales.
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Figure 1: Summary of several Standard Model cross-section measurements (a) with associated references (b). The
measurements are corrected for branching fractions, compared to the corresponding theoretical expectations.
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Figure 2: Summary of several Standard Model total production cross-section measurements, corrected for branching
fractions, compared to the corresponding theoretical expectations and ratio with respect to theory. The associated
references can also be found in Table 1(b).



4 Fiducial cross section overview plots

Figures 3, 4, 5, 6,7, 8,9, 10 and 11 summarize several Standard Model total and fiducial production
cross-section measurements, corrected for branching fractions, compared to the corresponding theoretical
expectations. For the measurement of the 1Zj production process at 13 TeV, the fiducial volume definition
was updated to require mge > 30 GeV. Some measurements have been extrapolated using branching ratios
as predicted by the Standard Model for the Higgs boson. Uncertainties for the theoretical predictions are
quoted from the original ATLAS papers. They were not always evaluated using the same prescriptions for
PDFs and scales.
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Figure 3: Summary of several Standard Model total and fiducial production cross-section measurements (a) with
associated references (b) and (c). The measurements are corrected for branching fractions, compared to the
corresponding theoretical expectations. In some cases, the fiducial selection is different between measurements in
the same final state for different centre-of-mass energies +/s, resulting in lower cross section values at higher /s.
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Figure 4: Summary of several Standard Model total and fiducial production cross-section measurements from Run 1,
corrected for branching fractions, compared to the corresponding theoretical expectations. In some cases, the fiducial
selection is different between measurements in the same final state for different centre-of-mass energies +/s, resulting
in lower cross section values at higher v/s. The associated references can be found in Table 3(b) and 3(c).
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5 Overview plots for inclusive measurements

Figures 12, 13, 14 show the data/theory ratio for several inclusive jet fiducial production cross-section
measurements. All theoretical expectations were calculated at NLO or higher. The dark-color error bar
represents the statistical uncertainty. The lighter-color error bar represents the full uncertainty, including
systematics and luminosity uncertainties. The luminosity used and reference for each measurement are
also shown. Uncertainties for the theoretical predictions are quoted from the original ATLAS papers.
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Figure 12: The data/theory ratio for several inclusive jet fiducial production cross-section measurements.
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Inclusive Jet Cross Section Measurements status: February 2022
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Figure 13: The data/theory ratio for several inclusive jet fiducial production cross-section measurements.
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6 Overview plots for single boson measurements

Figures 15 and 16 show the data/theory ratio for several single-boson fiducial production cross-section
measurements, corrected for branching fractions. All theoretical expectations were calculated at NLO or
higher. The dark-color error bar represents the statistical uncertainly. The lighter-color error bar represents
the full uncertainty, including systematics and luminosity uncertainties. The luminosity used and reference
for each measurement are also shown. Uncertainties for the theoretical predictions are quoted from the
original ATLAS papers. They were not always evaluated using the same prescriptions for PDFs and scales.
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Figure 15: The data/theory ratio for several single-boson fiducial production cross-section measurements, corrected
for branching fractions.



Vector Boson + X fid. Cross Section Measurements  status: February 2022
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Figure 16: The data/theory ratio for several single-boson fiducial production cross-section measurements, corrected
for branching fractions.
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7 Overview plots for diboson measurements

Figures 17 and 18 show the ratio for several diboson total and fiducial production cross-section measure-
ments over theory prediction, corrected for branching fractions. All theoretical expectations are shown
using gray bars, hatched for NLO calculations and full for NNLO predictions. The dark-color error bar
represents the statistical uncertainly. The lighter-color error bar represents the full uncertainty, including
systematics and luminosity uncertainties. The luminosity used and reference for each measurement are
also shown. Uncertainties for the theoretical predictions are quoted from the original ATLAS papers.
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Figure 17: The data/theory ratio for several diboson fiducial production cross-section measurements, corrected for
branching fractions.
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Diboson Cross Section Measurements Status: February 2022
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Figure 18: The data/theory ratio for several diboson fiducial production cross-section measurements, corrected for
branching fractions.
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8 Overview plots for VBF, VBS and triboson measurements

Figures 19 and 20 show the data/theory ratio for several vector boson fusion, vector boson scattering,
and triboson fiducial cross-section measurements.
uncertainty. The lighter-color error bar represents the full uncertainty, including systematics and luminosity
uncertainties. The luminosity used and reference for each measurement are also shown. Uncertainties for
the theoretical predictions are quoted from the original ATLAS papers. They were not always evaluated

using the same prescriptions for PDFs and scales.
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production cross-section measurements.
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Figure 20: The data/theory ratio for several vector boson fusion, vector boson scattering, and triboson fiducial
production cross-section measurements.
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9 Used values

Figures 21, 22, 23, and 24 present tables of used results. Uncertainties for the theoretical predictions are

quoted from the original ATLAS papers. They were not always evaluated using the same prescriptions for
PDFs and scales.

Standard Model Production Cross Section Measurements | ATLAS Preliminary
Status: February 2022 Vs=7,8,13 TeV
Model Ecm [TeV] [Ldt[b™'] Measurement Reference
H 1 139 5532424~ HC-HXSWG YR ) ATLAS-CONF-2022-002
H 203 77 pb (LHC-HXSWG YR4) EPICT6 (2016) 6
H 45 21 5 (LG HSWG VRe) EPJC 76 (2016) 6
H ggF. lyul < 2.5 138 57 -HXSWG ) 'S-CONF-2021-
H ggF 203 39 pb (LHC-HXSWG YRd) 20
1 TBE lyul <25 139 0 LHC-HXSWG) F-2021-
H VBF 203 23 HC-HXSWG YR4) 1
WH, [yl < 2.5 139 56 whegBEux NLO F-
ZH, lyul < 25 139 701 = wheg Box NLO{QCD)) F:
VH 361 719 + 947 - 810 fo (QCHINLOEW J
VH 203 03+ 037036+ 026 021 pb NNLOGCOLNLOEW), 17) 0
VH(bB), [yl < 2.5 139 190 + 130 + 160 - 140 1o 6 Box NLO(QCD) NF-2020-
VH(yy). lynl < 23 139 41314404050 14 (Fowtiog Box NLOIACD F-2021-
tiH 13 60 = 80 + 70 - 8 b (LHCHXSWG NLO QCD + NLG EW) \TLAS CONF-2021.053
1 2 20+ 100 + 70 1b o= B bHCHCWGNLS acD + NLOEW)  PLE 784 2016 173
L 77| i} 52445561 o =63.6=33 fb (LHC-HXSWG) ATLAS-CONF-2019-029
i (H—yy 2 25498 +3.1-3fb o =31+32fb (LI c—HszW ATLAS-CONF-2015-060
a™(Hoyy 0417 + 6 1o o =247+ 2.6 fo (LHC-HXSWG) ATLAS-CONF-2015-060
VBEH - Ww- 13 794011-01+016-012 = 0.81+0.02pb (NNLO QCD and NLO EW ) ATLAS CONF-2021-014
VBEH S Ww- 2 514017015 35+ 0.02 pb (LHCHXSW PRD 92,'012006 (2015)
VBEH > 22" |yul < 2.5 139 2044050101 2.8 +2.3 2.4 fb (NNLO QCD and NLO EW ) ATLAS-CONF-2031-053
VBEH o 77, [yl < 25 139 9728 +32-2 20+ 516 (NNLO AC0 and NLO EW ) arXiv:2201.08269
VBFH S y: '\E"R 25 139 17416 411-1 o7 021022 1o (NNLO ACOandNLOEW)  ATLAS-CONF 201.053
88 > H - W 13 2430%6+15pb 0,4+ 0.6 pb (NSLO (LHC HXSWG) ATLAS.GONF-2021-014
B2 - H > WW* 2 64094080 2405 pb (LHG-HXSWG, PRD 92012006 (2015
88, H - WW* 17412-11 3.+ 0.4 pb (LHG HXSWG; PRD 92, 012006 (2015,
G(H > 2Z > 41 1 1 280350111 4120181 (N3LO) EP.JC 80 (2020) 941
oH S 77 S 4l 20 115053047 202013 fb (LHG-HXSWG JHEP 10 (2017) 132
oM(H S 77 S alf 94130930 03011 tb ((HCHXSWG, JHEP 10 (2017) 132
oM(H S T 1 1 9446215037 17+ 0.0 pb (LHCHiggsXSWG ) arXiv:2201,08269
o™(H S 7] 2 12044050 9+ 0.14 pb (LHG-HXSWG, JHEP04 117 (2015,
(H 3 7] 409-08409 9 = 0.11 pb (LHC-HXSWG JHEP 04 117 (2015
W 1 361 3004 +17£106 8.4 13.2 - 2.9 pb (NNLO) PIC 19 (2019) 88
ww 203 5.2+1254.6pb - 1.2-1.1'pb (NNLO) PLB 763, 114 (2016)
ww 6 10+2%44pb 04103 -0.88 pb (NNLO) Phys. Rev. D 87 (2013) 112001, arXiv:1408.5243
M (WW—ses) [ne20] 6 6328 1 798 6 + 29 fb (MCFM) PRD 91, 052005 (2015)
HWWoep) =T 203 36:6+1430b 15301 (NLO) PLB 763, 114 (2016)
THWW ey fr>1 1 139 58 141 251D o =27921b (NLO) ATL.COM-PHYS-2020-574
MWW e} [ 1 361 79155 % 27 fb o =347 20b (NNLO + NLO EW) EPJC79 (2019884
oMWW e} i 20 745712624 1b 7= 3401910 (aperex. NNLO) JHEP 09 (2016) 029
o WW—sep) [ 623212352311 o = 23145157 fo (MCFM) PRD 87, 112001 (2013)
OWW i) [ 2 03133-32166-57f = 712541 (NNLO JHEP 09 (2016) 029
MWW pap) [njc 394594751 o =58.9 + 4 fb (MCFI é RD 87, 112001 (2013)
oMWW ee] [y 2 34142-41467-58 = 655=3.6 (NNL JHEP 09 (2016) 029
oMWW see) [ 6.4+68+10 b 7=346237 b (NCFM) ERD 87, 112001 (2013}
Yy WWores 1330315028 7= 35+ 11 (MG aMCNLO+Pythias x Surv Fact (0.82)) PLE 816 (2021) 13615
FEWWoeuX 9=22=1410b 7 =24503 1 (HERWIG++) 94 (2016) 032011
oMWEWE) EWK 801 051-048+020-028f o = 3.08+0.45 -0.46 b (PowhegBox) PRL 123, 161801 (2019)
oMWEWH) EWK 3 5:0520210 7= 095+ 006 h (PownegBe:) BRD %, 012007 (£017)
wz 1 15082390 L5l Lo (MATRIX (INLO) EPJC 75 (2019) 5
wz 203 43206%00pb 9204 pb MATRIX(NNLO) PRD 93, 092004 (2016)
wz 6 91 14-13+1pb 34703~ 0.4 pb (MATRIX (NNLO)) EPJC 72 (2012) 217
oWZ > ovt X 551+ 111h 7= 246 465 b (MATIX (NNLO) EPJC 79 (2019} 535
HWZ S [y 4023385460 0 =1424426-2. ICEM PRD 93, 092004 (2016)
oMWZjj) EWK 57014-013+007-005fb o =03)+003 (Sherpa22.2) PLB 793 (92019) 469
FHWZ EWK 29 40.14 -0.12+0.09 - 0.1fo o =013:0011b PRD 83, 09200: ézme)
WWAWZ1v) 041152210 7=9%15 10 (NMCONLO) EPJC 77 (2017) 563
2z 73406408pb 7=160.+06" 0'5po (Matrx (NNLO) & Sherpa (NLO)) ~ PRD'97 (2016) 032005
7z 3404504-03pb = 8.284 10,249~ 0.191 pb (NNLO) JHEP 01099 (2017)
2z 7407405-04pb = 6.735 1 0,195 — 0,155 pb (NNLO JHEP 03 128 (2013, PLB 735 (2014) 311
7z a0 2 749450 o =104.9+ 1.7 fb (Powheg) PRL 112, 231806 (2014
7 >4t +18:4fb =16 fb (Powheg PRL 112, 231806 (2014
ofa77, an 1 1 3:08x11f 291 (Sherpa (NLO)) JHEP 07'(202
o™(77 , af] 21333-3116-141b =209+ 1109 fb (PownegBox & gg222) JHEP 03, 128 (2013)
o774 1 13 9+1122741 o = 85+ 5 b (Sherpa (NLO)) JHER 07 (2021) 005
(77 S 4l 2 £435 & = 65 = 4 b (PowhegBox norm. to NNLO & 0g277) PLB 753, 552572 (2016)
(77" S 4t B138-35421-191 728513 110 (PownegBox & g2z JHEP 03, 128 (2013)
ez 1 13 24018+ 01110 7= 06100310 Shoa 202 arXiv:2004,10612
Wil EWK (m; > 500 GeV) 20, 0510226 1b = 108 + 12 fb (Powheg+Pyihia8 NLO EPJCTT (2017) 474
/ji EWK (mj; > 500 GeV/ Y 432322610 & = 144 + 11 b (Powheg +Pythia8 NLO| EPJC 77 (2017) 474
Zjj EWK 1 139 4+35+5510 7= 395+ 30 (Horwigr UBFNLO | EPJC 81 (2021 163
i EWK 203 709:19M & =9.381 0.3~ 0.4 fb (PowhegBox (NLO) JHEP 04,031 (2014)

Figure 21: Table of used results. Uncertainties for the theoretical predictions are quoted from the original ATLAS
papers.
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Standard Model Production Cross Section Measurements Il ATLAS Preliminary

Status: February 2022 \f =5,7,8,13 TeV
Ecm [TeV] [Ldt[™']  Measurement Theory Reference
7 46 2502:05pb @ = 1,69+ 0.4 pb (MCFM+D.PL) JHEP 06, 084 (2013)
7 46 u—sxohmw o = 3.01 = 0.83 pb (MCFM+DPL) JHEP 06, 084 (2013)
13 0081 £0.01+0.23 b 7=182+035~ 030 OYNNLO + CTHANNLO) PLB 759 (2016) 601
8 202 s Rt & = 5120 + 12 pb (DYNNLO + CT14NNLO) EPJC 79 (2019) 760
7 46 = 4.777 1 012 - 0.14 nb (DYNNLO + GT14NNLO) EPJC 77 (2017) 367
5 0.025 = 358 0.1 nb (DYNNLO + CT14NNLO) EPJC 79 (2019) 128
7 46 7 =5.10.5 pb (MCFM) NJP 16, 113013 (2014)
] 195 7= 202.+0.5-019 b (Poweg) PLB 738, 25-43 (2014)
13 356 721161022~ 015 bb (Sherpa 2.2.1) JHEP 07 (2020) 044
7 45 7 a0 01 (MCFU JHEP 10, 141, (2014)
13 356 & =10.15 +0.32 - 0.82 pb (Sherpa 2.2.1) JHEP 07 '(2020) 044
7 46 o = 5230 4 691 - 711 fb (MCFM) JHEP 10, 141, (2014)
7 46 o= 146827 1 35942 _40.604 b (MCQNLO + HERAPDFNLO) RD 91, 052005 (2015)
13 32 - C 2% e (OYRNLOC T4 RN JHEP 02 (2017) 117
8 202 7186 1 135 1696 (DYNNLOGT14 NNLO) JHEP 02 (2017) 117
7 46 = 432 + 12,5 — 13.8 pb (DYNNLO+CT14 NNLO) JHEP 02 (2017) 117
5 0.025 o =356+ 9 - 10 pb (DYNNLO + CT14NNLO) EPJC 79 (2019) 128
13 36.1 o = 495 + 99 fb (PRD 83 (2011) 074013) EPJC 79 (2019) 382
8 202 151225 b (MadCraph:PRD 83 (2011) 074013) JHEP 11 (2017) 086
7 46 1r7ABA 10 fb (WhizardsNLO) PRD 91, 072007 (2015)
13 36.1 0: 72 10 (Madgrapns + SMCNLO) PRD 99, 072009 (2019)
8 203 W,zzzu b (MCFM) JHEP 11,172 (2015)
13 139 801 323 I (Matgtaohs + aMONLO) Eur. Phys. J. C 81 (2021) 737
tiz 8 203 e 52-48+241b = 215 = 30 fb (HELAG-NLO) JHEP 11, 172 (2015)
O (Wosey, i)/ (Zsee, up) [y > 8] 7 46 EPJC 74(2014) 31
(Woser, i)/ (Zsee, ) [nje = 3] 7 46 EPJC 74 (2014) 3168
M(Wosey, 1)/ (Z>ee, ) [nye = 2] 7 46 EPJC 74 (2014) 3168
(Woser, i)/ (Zsee, ) [nj = 1] 7 46 EPJC 74 (2014) 3168
a™(Wosey, wy)io™(Z—ee, up) 13 0.081 PLB 759 (2016) 601
o™(Woser, jy)/a™(Zsee, uy 7 46 Ratio = 9.92 + 0.1 (old EPJG 77 (2017) 367
W it > 7] 8 20.2 o 0521 0007 002 pb (Sherpa 221 NLO) JHEP 05 (2018) 077
W [njet > 7] 7 4.6 EPJC 75 (2015) 82
W [njet > 6] 8 20.2 & =0.239 + 0.03 - 0.084 pb (Sherpa 2.2.1 NLO) JHEP 05 (2018) 077
W [njet > 6] 7 46 EPJC 75 (2015) 82
Injet > 5] 8 20.2 1.1+ 0.13 - 0.38 pb (Sherpa 22.1 NLO) JHEP 05 (2018) 077
W [njet > 5] 7 46 0,933 +0.027 pb (Blackhat) EPJC 75 (2015) 82
W [njet > 4] 8 20.2 5405~ 1.4 pb (Sherpa 2.2.1 NLO) JHEP 05 (2018) 077
W [njet > 4] 7 46 467 +0.06 pb (Blackhat) EPJC 75 (2015) 82
W [njet > 3] 8 20.2 6+ 135 pb (Sherpa 2.2.1 NLO) JHEP 05 (2018) 077
W [njet > 3] 7 46 23.47 + 0.22 pb (Blackhat) EPJC 75 (2015) 82
W [njet > 2] 8 20.2 6.5 12,1 - 14.4 pb (Sherpa 2.2.1 NLO) JHEP 05 (2018) 077
W [njet > 2] 7 46 111.98 + 0,44 pb (Blackhat) EPJC 75 (2015) 82
W njet > 1] 8 20.2 584 + 8 - 37 pb (Sherpa 2.2.1 NLO) JHEP 05 (2018) 077
W [njet > 1] 7 46 474.22 + 0.84 pb (Blackhat) EPJC 75 (2015) 82
w 13 0081 6 6.1 nb (DYNNLO + CT14NNLO) PLB 759 (2016) 601
w 8 202 7 = 150 01685953 3 1 (DYRKL - CTHARNLO) EPJC 79 (2019) 760
w 7 45 = 95.9=2.9 nb (DYNNLO + CT14NNLO) EPJC 77 (2017) 367
Z| 7 46 07 052 2013)
Z| 13 139 000338 + 5.3¢ ~ 05 = 5.5¢ - 05 pbor = 0.000511 + 0.00034 — 0.00019 pb (Sherpa (NLO QCD+ NLO EW corr)) ONF-2021-033
Z| 7 46 0253 + 0.00265 + 0.00595 pb T 385 ooy
Z [njet 13 139 0028+ 0.00015+ 0.00031 pb o = 0.00326 + 0.0022 - 0.0012 pb (Sherpa (NLO QCD+ NLOEW corr))  ATLAS-CONF-2021-033
Z| 7 46 135 + 0,006 + 0.027 i JHEP 07, 032 (2013)
Z[njet 13 139 0227 +0.00044 0.0023pb o = 0.0234 + 0.015 — 0.0083 pb (Sherpa (NLO QCD+ NLO EW corr)) ATLAS-CONF-2021-033
z| 7 46 654001 +0.11 pb = 0,646 + 0.031 pb (Blackhat) JHEP 07, 032 (2013)
Z| 13 139 201 = 0.0014 = 0,015 pb. o = 0.186 + 0.11 - 0.058 pb (Sherpa (NLO QCD+ NLO EW corr)) ATLAS-CONF-2021-033
Z| 7 46 09.£0.03+0.4 pb 7 =31+014 pb Blacknat JHEP 07, 032 (2013)
Zn 13 139 97+ 00039 0,098 pb o = 1.807 -+ 0.60 - 0.39 pb (Sherpa (NLO QCD+ NLO EW corr)) ATLAS-CONF-2021-033
Z| 7 46 o =15.05+0.06+151 pb r7149‘04pb(Blad<h ) JHEP 07, 032 (2013)
Zinjet = 13 139 13845 00081 £ 0187 pb o = 1117 + 2.2 1.3 pb (Sherpa (NLO QCD+ NLO EW corr)) ATLAS-CONF-2021-033
Zinjet2 1] 7 6 8.84 20,13+ 5.15 pb (r7643*3lpb (Blackhat) JHEP 07, 032 (2013)
z 13 32 8.43 £ 0,03 + 1.6 nb = 55.96 + 1.5 - 1.7 nb (DYNNLO+CT14 NNLO) JHEP 02'(2017) 117
z 8 202 4.24 0,03+ 0.92 nb (r732 94408 - 0,92 nb (DYNNLO+CT14 NNLO) JHEP 02 (2017) 117
z 7 46 9,53+ 0,03+ 0.77 b = 2831+ 068~ 0.8 nb (DYNNLO+CT14 NNLO) JHEP 02 (2017) 117

Figure 22: Table of used results. Uncertainties for the theoretical predictions are quoted from the original ATLAS
papers.

Standard Model Production Cross Section Measurements lll ATLAS Preliminary
Status: February 2022 Vs=7,8,13 TeV
Model Ecm [TeV] [Ldt[b™']  Measurement Theory Reference
PP 8 50x10°% o =96.07+0.18 + 0.91 mb 99.55 +2.14 mb (COMPETE HPR1R2) PLB 761 (2016) 1
PP 7 8x10-8 o =9535+038+13mb 97.26 +2.12 mk 'OMPETE HPR1R2) . s. B, 486 543 (2014)
pp inelastic 13 6x10¢ r=793+29mb o =784+2mb (Schuler/Smslrand) PRL 117, 182002 (2016)
pp inelastic 8 50x10-¢ o =71.73+0.15 + 0.69 mb o = 73+ 2 mb (Schuler/Sjdstrand) PLB 761 (2016) 158
PP melasnc 7 8x10°¢ o =71.34+0.36+0.83mb o = 71.5 + 20 - 2 mb (Schuler/Sjdstrand) Nucl. Phys. B, 486-548 (2014)
5 <y’ 0,2 < my <5 TeV 13 32 o =850 £ 53 + 68 — 91 pb. o = 955 + 56 — 199 pb (NLOJet++, CT14) JHEP 05 (2018) 195
2.! <y'< 0,2 < mj <5 TeV. 7 45 16+2+54-43pb o = 18.4 + 2.2 - 4.3 pb (NLOJet++, CT10) JHEP 05, 059 (2014)
20<y <2513 <m;<5TeV 13 32 6.39+0.14+047-054nb o = 6.7+ 0.5 1.3 nb (NLOJet++, CT1. JHEP 05 (2018) 195
20<y <2513 <m;<5TeV 7 45 371+9.7 + 815~ T: o = 410.6 + 31 - 77.8 pb (NLOJet++, CT10) JHEP 05, 059 (2014)
15<y <2.0,0.8 <my<4.6TeV 13 32 16.13+0.17 + 1.09 nb. o =17.4+0.7 - 3.3 nb (NLOJet++, CT1. JHEP 05 (2018) 195
15<y <2.0,0.8 <my <4.6TeV 7 45 357+0.04+051-049nb o = 3.7 +0.21 - 0.62 nb (NLOJet++, CT10) JHEP 05, 059 (2014)
10<y <1505 < m; <4.6TeV 13 32 68.7+0.4 +4-42nb o =685+ 7.7-10.3 nb (NLOJet++, CT14) JHEP 05 (2018) 195
1.0 <y <1505 < m; < 4.6 TeV 7 45 10.12+0.07+ 1.02-1.03nb o = 10.2 + 0.5 — 1.5 nb (NLOJet++, CT10) JHEP 05, 059 (2014)
05<y <1.0,03 <my<43TeV 13 32 117.6+0.5 + 6.8 - 6.9 nb o =127.3+ 5.7 - 19 nb (NLOJet++, CT14) JHEP 05 (2018) 195
05<y < ,0.3 <mj <4.3TeV 7 45 37.33+02+325-3.03nb o =37.3+1.6-5.1nb (NLOJet++, CT10) JHEP 05, 059 (2014)
y < 0.5,0. <m‘,<4.£TeV 13 32 1112+04+6.2-6.3nb o =118.6 + 5.5 — 18.8 nb (NLOJet++, CT14) JHEP 05 (2018) 195
y* <0.5,03 <m; <4.3TeV 45 35.47+0.15+2.79-2.66nb o = 353+ 1.5-5.1 nb (NLOJet++, CT10) JHEP 05, 059 (2014)
Dijet R=0.4, |y| < 3.0,y* < 3.0 13 32 321+08+186-19nb o = 340 + 17 — 54 nb (NLOJet++, CT14) JHEP 05 (2018) 195
Dijet R=0.4, | 3.0,y <3. 7 45 =86.87+0.26+7.56-7.2nb o = 86.9 + 4.7 — 12.4 nb (NLOJet++, CT10) JHEP 05, 059 (2014)
25<y' < ), 2 < my; < 5 Te\ 7 45 269+42+7.7-64pb o =235+ 2.7 - 2.8 pb (NLOJet++, CT10) JHEP 05, 059 (2014)
20<y' < ,1.3 <my <5 TeV 7 45 505+15.1+1024-924pb o = 526.9 + 37.5 - 46.3 pb (NLOJet++, CT10) JHEP 05, 059 (2014)
15<y' < ,0.8 < mj; < 4.6 TeV 7 45 4.93 +0.06 + 0.69 - 0.65 nb. 3 JHEP 05, 059 (2014)
10<y < , 0.5 < mj; < 4.6 TeV 7 45 13.82+0.11 + 1.44 - 1.42 nb JHEP 05, 059 (2014)
05<y < ,0.3 <m; <4.3TeV 7 45 51.47+0.32+4.76 - 4.44 nb JHEP 05, 059 (2014)
y <05,03 <m; <4.3TeV 7 45 48.21+0.23+4.03-3.8nb JHEP 05, 059 (2014)
Dijet R=0.6, |yl < 3.0,y* < 3.0 7 45 119+0.4 + 10.9-10.3 nb JHEP 05, 059 (2014)
25 <yl <3.0,pr > 1 eV 13 3.2 157 +1+£13nb JHEP 05 (2018) 195
2.5 <|y| <3.0,pr > 1 eV 8 20.2 o =453+03+39-38nb JHEP 09 (2017) 020
2.5 < |yl <3.0,pr > 1 eV 7 45 o =29.13+0.31+75-6.38nb JHEP 02, 153 (2015)
2.0 <yl <25 pr > 1 eV 13 32 o =222+1+19-20nb JHEP 05 (2018) 195
2.0 <yl <25, pr > 1 eV 8 20.2 o =798+04+54nb JHEP 09 (2017) 020
.0 <yl <2.5 pr > eV 7 45 o =571+04+104-9.1nb JHEP 02, 153 (2015)
.5 <yl <2.0,pr > eV 13 3.2 o =288+1£21nb JHEP 05 (2018) 195
<yl <2.0,pr > eV 8 20.2 o =111+04+69-68nb JHEP 09 (2017) 020
.5 <yl <2.0,pr > eV 7 45 o =835+06+11.1-9.7nb JHEP 02, 153 (2015)
0 <yl <15, pr> eV 13 3.2 o =350+2+24nb JHEP 05 (2018) 195
.0 <yl <15 pr > eV 8 20.2 o =1454+05+89-86nb JHEP 09 (2017) 020
.0 <yl <15 pr > eV 7 45 o =1122+07+11-10.2nb JHEP 02, 153 (2015)
.5 < |yl < 1.0, pr > eV 13 32 o =401 +£2+24nb JHEP 05 (2018) 195
.5 < |yl < 1.0, pr > eV 8 20.2 o =1679+05+96-9.4nb JHEP 09 (2017) 020
.5 < |yl < 1.0, py > eV 7 45 o =136.9+08+10.9-10.5nb JHEP 02, 153 (2015)
Iyl < 0.5, pr > 100 GeV 13 32 T =427+2+241b JHEP 05'(2018) 195
Iyl < 0.5, pr > 100 GeV 8 20.2 o =177+05+9.6-9.4nb JHEP 09 (2017) 020
Iyl < 0.5, py > 100 GeV' 7 45 o =145.1+0.8+10.7 - 10.6 nb JHEP 02, 153 (2015)
Incl. jet R=0.4, ly| < 3.0 13 3.2 o =1845+4 +119- 120 nb o = 1997 + 152 - 208 nb (NLOJet++, CT14) JHEP 05 (2018) 195
I 4,1yl <3.0 8 20.2 T =7264+11+427-418nb 800 + 59 — 100 nb (NLOJet++, CT14) JHEP 09 (2017) 020
I 4, lyl < 3. 7 4.5 o =5639+15+554-514nb 569.8 + 29.5 - 46.3 nb (NLOJet++, CT10) JHEP 02, 153 (2015)
. . pr > eV 8 20.2 =586+08+58-56nb 59.8 + 4.1 - 6.6 nb (NLOJet++, CT14) JHEP 09 (2017) 020
0, pr > eV 7 4.5 o =375+04+94-84nb 36.9 + 3.7 - 2.4 nb (NLOJet++, CT10) JHEP 02, 153 (2015)
5, pr > eV 8 20.2 o =1005+1.1+86-83nb 105.8 + 6.6 — 11.4 nb (NLOJet++, CT14) JHEP 09 (2017) 020
5, pr > eV 7 4.5 o =697+06+135-12.7nb = 68.6 + 6.3 - 4.3 nb (NLOJet++, CT10) JHEP 02, 153 (2015)
0, pr > eV 8 20.2 o =1403+12+11.1-10.8 b 149.8 + 9.4 - 14.6 nb (NLOJet++, CT14) JHEP 09 (2017) 020
0, pr > eV 7 4.5 o =1055+0.7+16-15.2 nb 100.2 + 9.2 - 5.9 nb (NLOJet++, CT10) JHEP 02, 153 (2015)
5, pr > eV 8 20.2 o =190.7+1.4+15-14.6 nb 189 + 11 - 18 nb (NLOJet++, CT14) JHEP 09 (2017) 020
5, pr > GeV 7 4.5 o =1398+0.9+16.5-16.2 nb 128.8 + 11.7 - 7.4 nb (NLOJet++, CT10) JHEP 02, 153 (2015)
0, pr > GeV 8 20.2 o =2216+15+165-158nb 220 + 13 - 21 nb (NLOJet++, CT14) JHEP 09 (2017) 020
.0, pr > 7 4.5 o =1727+09+159-143nb 151 + 13.8 - 8.6 nb (NLOJet++, CT10) JHEP 02, 153 (2015)
> 100 GeV 8 20.2 o =2393+16+165-159nb o = 237 + 14 - 24 nb (NLOJet++, CT14) JHEP 09 (2017) 020
1 > 100 GeV 7 45 o =187+09+151-15nb 162.9 + 15 - 9.2 nb (NLOJet++, CT10) JHEP 02, 153 (2015)
6.1yl <3.0 8 202 o =951+3+72-70nb 961 + 58 — 95 nb (NLOJet++, CT14) JHEP 09 (2017) 020
6.1yl < 3.0 7 45 o =7123+1.9+79.9-76nb 648.3 + 58.96 ~ 37.1 nb (NLOJet++, CT10) JHEP 02, 153 (2015)

Figure 23: Table of used results. Uncertainties for the theoretical predictions are quoted from the original ATLAS
papers.
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¢ =568+01+58-56nb
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0=2429+17+86pb
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0 =66+45%16pb
c=24x4151

¢ =4.344006+0.64 pb

¢ =376+005+027pb

¢ =172+004+0.16pb

= 0.611+0.024+0.083 pb
= 0.161+0.007 +0.033 pb
= 0.0425+0.004 +0.012 pb
C=97+13:70
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¢ =168+29+39pb

¢ =24746+46pb
=89.6+17+7.2-64pb
c=68x2+8pb
=48+08+16-13pb

Theory

o = 1.88:+0.2 fo (MGFM NLO)

2.9+ 0.16 fb (MCFM NLO)
2.91+0.23 - 0.12 fb (MCFM NLO)
3.7 +0.21 - 0.11 fb (MGFM NLO)
201 fb (VBFNLO+CT14 (NLO))
& =1.23+0.01 - 0,018 pb (NNLO)
1.107 +0.012 - 0.018 pb (NNLO)
& = 78.1x4.7 o (MCFM (NNLO))

o =81.4+24-221H (NNLO)

o = 0.156 + 0.012 pb (MCFM NLO)

1.483 +0.019 - 0.037 pb (NNLO)

1.327 40,026 - 0.037 pb (NNLO)

4.73 052 fb (Madgraph5 + aMCNLO)
o =0.94:+0,00 fb (VBFNLO)

1.674 +0.056 - 0.064 pb (NNLO)
2.658:+0.11 pb (NNLO)

20.7+ 2.4~ 2 pb (NNLOjet (NNLO) )

o =14.2+1.25 - 0.91 pb (2)NNLO + CT10)
& = 44+ 6 pb (2YNNLO)

& = 352+ 36 — 30 pb (JETPHOX+MMHT2014 (NLO))

=522+ 7 nb (PETER (NLO+N’LL))
308 + 40 pb (JETPHOX (NLO))
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105 15 pb (JETPHOX (NLO))

=338+ 4.5 nb (PETER (NLO+N'LL))

o = 203 + 25 pb (JETPHOX (NLO))

o = 14.8:+2 nb (PETER (NLO+N’LL)

o =19+25 nb (PETER (NLO+N’LL))

& = 319+ 55 — 46 pb (SHERPA (NLO))

& =128 + 11 - 9 pb (JETPHOX (NLO))
+2.8-2.7 pb (NLOBlackhat+CT10)

9.5+ 0.9 - 1.2 pb (NLOBlackhat+CT10)

832 + 40 45 pb (top++ NNLO+NNLL)

o =252.9+133 - 145 pb (top++ NNLO+NNLL)

o = 177 4+ 10— 11 pb (top++ NNLO+NNLL)

o = 68.2+5.2~5.3 pb (NNLO+NNLL QCD)

o =12+2.41 (NLOQCD + EW)

o =102 + 5 - 2 fb (Madgraphs + aMCNLO (NLO))

= 71.7:+3.9 pb (NLO+NNLL)
o =22.4+15pb (NLO+NLL)

o =15.7+1.1pb (NLO+NLL)
=217+ 10 pb (NLO+NLL)
878+ 3.4~ 1.9 pb (NLO+NLL)
64.6+ 2.7 - 2 pb (NLO+NLL)
5.61 0.2 pb (NLO+NNL)
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10 Cross-section measurements as a function of centre-of-mass energy s

Summary of total production cross-section measurements by ATLAS presented as a function of centre-of-
mass energy from 7 to 13 TeV for a few selected processes. The diboson measurements are scaled by a
factor 0.1 to allow a presentation without overlaps.
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Figure 25: Summary of total production cross-section measurements by ATLAS presented as a function of centre-of-
mass energy from 2.76 to 13 TeV for a few selected processes. Note: Figure do not have any hyperlinks. Since this
plot is made with pure ROOT macros, we need to take a different approach. We can try to add this in next round.

23



Status: February 2022
— T

N
a1
o

—
B Theory (NNLO) 7

3w . ATLAS Preliminary E
easurement

200
T Zpp-wW Topp-Zly* § b
2.76 TeV, 4 pb™, EPIC 79 (2019) 901
5 TeV, 25 pb™, EPJC 79 (2019) 128
150 | 7Tev,4.6fb™ EPIC 77 (2017) 367

8 TeV, 20.2 o™, JHEP 02, 117 (2017) (for Z) 1
- 8 TeV, 20.2 fb™, EPJC 79 (2019) 760 (for W) -
13 TeV, 81 pb™’, PLB 759 (2016) 601 (for W)

Total production cross section [nb]

| 13TeV,321b", JHEP 02, 117 (2017) (for Z) . |
100\ I
L - 4
L < 4
50+
- = vy A= -
L Fvs 4
L = 4
O P PR R P - P - P - P - P | -
2 4 6 8 10 12 14

Vs [TeV]

Figure 26: Summary of total production cross-section measurements of electro-weak gauge boson by ATLAS
presented as a function of centre-of-mass energy from 2.76 to 13 TeV. Note: Figure do not have any hyperlinks. Since
this plot is made with pure ROOT macros, we need to take a different approach. We can try to add this in next round.
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