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have transverse momenta
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LHC (Large Hadron Collider) at CERN*
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Standard Model Production Cross Section Measurements

Status: July 2017
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QCD Matrix Element: XD EE) N(N)LO

* LO: lowest order
— O(a?) for Drell-Yan, O(a?) for 2-jet production
* NLO: next-to-leading order
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Factorisation
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Parton Shower
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Top production in hadron colliders

« EWscale &Y EBEWHEE—DM T m, ~ 173 GeV
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https://www-d0.fnal.gov/Run2Physics/top/top_public_web_pages/top_feynman_diagrams.html
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“Direct mass” H|E D3

Best measurements are
from “mature” 8TeV data,

(being) published in 2016-17

 World combination (2014) 173.34 + 0.76 GeV (0.44%)
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stat
total uncertainty

ATLAS+CMS Preliminary

-------- World Comb. Mar 2014, [7]

L 1
total stat

My SUMmMary, fs = 7-13 TeV

L L P Il ]
M 1

September 2017

Mygp & total (stat + syst) s Ref
ATLAS, |+jets () 172.31+ 1.55 (0.75 £ 1.35) 7TeV [1]
ATLAS, dilepton (*) 173.09 +1.63 (0.64 + 1.50) 7TeV 2]
CMS, l+jets 173.49 £ 1.06 (0.43 £ 0.97) 7 TeV [3]
CMS, dilepton 172,50 + 1,52 (0.43 + 1.46) 7 TeV [4]
CMS, all jets 173.49 +1.41 (069 £ 1.23) 7 TeV [5]
LHC comb. (Sep 2013) LHC{opWG 173.29 + 0.95 (0.35 + 0.88) 7 TeV [6]
World comb. (Mar 2014) 173.34 + 0.76 (0.36 + 0.67) 1.96-7 TeV [7]
ATLAS, l+jets 172.33 £1.27 (0.75 £ 1.02) 7 TeV [8]
ATLAS best results: ATLAS, dilepton 173.79 £ 1.41 (0.54 + 1.30) 7TeV [8]
. . ATLAS, all jets 1751£18(1.4+£1.2) 7 TeV [9)
_jetS and dllepton ATLAS, single top 172.2+ 2.1 (0.7 + 2.0) 8TeV [10]
. . . lo) ATLAS, dilepton 172.99 + 0.85 (0.41+ 0.74) 8TeV [11]
Comblnatlon 029/0 ATLAS, all jets 173.72+1.15(0.55 £ 1.01) 8 TeV [12]
\ { ATLAS, l+jets 172.08 £ 0.91 (0.38 £ 0.82) 8 TeV [13]
ATLAS comb. (ﬁj:t:";:) 172.51 + 0.50 (0.27 +0.42) 748 TeV [13]
CMS, I+jets 172,35+ 0.51 (0.16 + 0.48) 8 TeV [14]
CMS, dilepton 172.82+1.23(0.19+1.22) 8 TeV [14]
CMS, all jets 172.32 + 0.64 (0.25 + 0.59) 8TeV [14]
CMS best results { CMS, single top 172.95 + 1.22 (0.77 + 0.95) 8TeV [15]
| . ‘t ” . t / CMS comb. (Sep 2015) 172.44 + 0.48 (0.13 £ 0.47) 7+8 TeV [14]
+Je SI d Je S CMS, l+jets 172.25 £ 0.63 (0.08 £ 0.62) 13 TeV [16]
: {2 ATLAS GoNE 2013077 {2 Eur ys.i.Gvs zots) 550 L4l Phya mov 05 2018 072004
and d I|ept0n (') Superseded by resuits FrinC) M o ey T,
(o) shown below the line B s ) 7o [11] s Lot B761 2016) 350
0286 (048 GeV) AR N SR R N N B AR AN SN T TN TR NN SR NN SO A A B
165 170 175 180 185 -

My, [GeV]
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https://arxiv.org/abs/1702.07546
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http://dx.doi.org/10.1103/PhysRevD.93.072004
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Analysis (syst. error)

1st source (error)

2nd source (error)

3rd source (error)

ATLAS dilepton (0.74)

Jet energy scale
(0.54)

b-jet energy scale
(0.30)

ISR and FSR
(0.23)

ATLAS all hadron (1.01)

Hadronisation
modelling (0.64)

Jet energy scale
(0.60)

b-jet energy scale
(0.34)

CMS lepton+jets (0.49)

b-jet energy scale
(0.32)

Matrix element
generator (0.12)

Jet energy
correction (0.12)

CMS dilepton (1.22)

URr, UF
(0.75)

b-fragmentation
(0.69)

b-jet energy scale
(0.34)

CMS all hadron (0.59)

b-jet energy scale
(0.29)

Background
estimation (0.20)

In situ jet
energy scale (0.19)

experimental

model dependence

(ETILIRTEEL B  DRE)

o E 752 mass reconstruction DFEEEHT

¢ /,\IJZE [Z K

Y {9 % event generator ETILIZHIE %

— e.g. parton shower, hadronisation ...
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TOP-12-030 (2013) 60 — 180
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Kinematic endpoints . +1.70
EPUG 73 (2013) 2404 @ 173.80 =090 210 GeV L i
N E 3 ¢ Data b
b-jet energy peak @~ 17229 2117 = 2.66 GeV 40— — Fit result 7
TOP-15-002 (2015) = * E 0 Statistical uncertainty -
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Lepton+SecVix +1.58 = wooi F + 4
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arXiv:1703.02530 (2017)

CMS tt+j shape, 8 TeV__o 169.90 + 1.10*438 _, 0 GoV ° L 70 |\ > 7":° H‘ 'C*, 3/‘\ T I\ (Z

TOP-13-006 (2016)

oftl) 748 TeV e 17380%170 . Gev '33 D 1’) %) Z: EE"‘E {j: 73: LY

JHEP 08 (2016) 029
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Systematic error & 58
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LHC TORZEAIZEIZIE, QCD QBN RMNE G LY
— WIZILC TRINBA, top [FM S 20 ELHC DT —42H D

Top mass, W D AIFE [Z1& Soft-hard DIEFR DY AT NT LS
— Jet fragmentation, parton shower modelling (top mass)

— W pr, ISR (W mass)

— PDF (W mass)

LNA ATRRIZE T, Matrix Element, Parton Shower M
RAEEHMNTLND
— N(N)LO uncertainty (top mass, SUSY searches)
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