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Single Top-Quarks

NLO Predictions 8 TeV:
¢ t-channel(tq) :
dominant production |o(tq) =54.9 £2.3pb

channel o(tq) =29.7 £1.7pb
NLO Predictions 13 TeV:
U d o(tqg) =136.0 +5.4 pb

o(tq) =81.0 +4.1pb
r

PDF-information of u-, d- Ve

and b-quarks

g-l—

Top-Quark mass I
a(tq) « |V;p|? and test of
V-A structure of Wy, vertex 5




® 1chargedlepton
* pr >30GeV; |n| < 2.5

EventYield @ 13 TeV

Separatein [* and [~ channel to
measure tq and tq crosssections

¢ 2jets

© EMIss > 30 GeV
* mqp(l EF¥SS) > 50 GeV

®* pr >35GeV; |n| <3.5

¢ 1b-tagged

Events / 0.25

y A

1s=13 TeM 3.2 f
¢ Data

I iq
B i, Wit

m W+jets
[ Z,VVijets
I Multijet

v/, Post-fit unc.

Process ¢* channel ¢~ channel
tq 4200+ 170 8 + 3
tq 5+ 2 2710+ 140
tt 13100+ 790 13100+ 790
Wt 1640+ 110 1640+ 110
th+tb 298+ 25 199+ 18
W™ +jets 10500 +£2200 <1

W™ +jets <1 8730+ 1800
Z,VV+jets 1530+ 320 1410+ 300
Multijets 2400+£1200 2400+1200
Total expected 33600+2600 30200+2300
Data observed 34459 31056

Data
Pred.

arxiv:1609.03920

Dominating backgrounds:
ttand W + jets

S/B :+channel ~ 14.%
-channel ~ 9.0%




Neural network

ttand W + jet
Variable = pres

m({vb)
Use 50% signal and 50% background

m(]b) | \ r‘:r;z‘;ts Nodes
mr (CER)

In ])| Use 10 variables
m(tb) with good

separation
n(lv) 4

AR((vb, ) power and

. ‘ data/MC
cos 0% (L, j) agreement

ApT (&/bv .7)
AR(E ]) : [ ATLAS Simulation " is=13TeV!
! - I+ SR —1q -
———————————— 03 - — b -
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Inclusive cross section

Source Bolta) 1oy Bolte) o Maximum Likelihood (ML) fit
o(tq) a(tq)
Data statistics + 2.9 + 4.1
Monte Carlo statistics + 2.8 + 4.2 — L L
< 10000F ATLAS vs=13 TeV, 3.2 fb™ |
Reconstruction efficiency and calibration uncertainties - | ISR ¢ Data
Muon uncertainties + 0.8 + 0.9 ..g = ﬁ,Wt,tb
Electron uncertainties < 0.5 + 0.5 o I W7 +jets
JES + 3.4 +4.1 it - o nylets
Jet energy resolution + 3.9 + 3.1 5000 1y, Post-it unc.
ER'** modelling + 0.9 + 1.2
b-tagging efficiency + 7.0 + 6.9
c-tagging efficiency < 0.5 + 0.5
Light-jet tagging efficiency < 0.5 < 0.5
Pile-up reweighting + 1.5 + 2.2 .
Monte Carlo generators % 8
tq parton shower generator + 13.0 + 14.3 Ola
tqg NLO matching + 2.1 + 0.7
tq radiation + 3.7 + 3.4
tt, Wt, tb + tb parton shower generator + 3.2 + 4.4
tt, Wt, tb 4+ tb NLO matching + 4.4 + 8.6 )
tt, Wt, tb + tb radiation < 0.5 + 1.1 Measured cross sections:
PDF + 0.6 +09 g(tq) = 156 + 5(stat) £ 27(syst) + 3(lumi)pb
Background normalisation
Multijet normalisation + 0.3 + 2.0
Other background normalisation + 04 + 0.5 o tq) =91 i 4(Stat) i 18(SySt) i Z(Iuml)pb
Luminosity + 2.1 + 2.1
Total systematic uncertainty + 17.5 + 20.0
Total uncertainty + 17.8 + 20.4

5
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Fiducial cross section @ 8 TeV

® Measure the tq cross section widely independent of the
choice of signal MC-generator

® Define a fiducial phase-space close to the phase-space of
selected data events

N¢iq

Potentially significant reduction of
some acceptance uncertainties

® Measure fiducial cross
section

“ Extrapolate to inclusive
cross section

Nsel



Same strategy

¢ acharged lepton
° pr >25GeV;nl <25 — little bit more inclusive

44

¢ 2jets
* pr >30GeV;In| < 4.5
°  1b-tagged Additional cut to avoid
° EMSS > 30 GeV off-shell top-quarks
* mp(lLEPs)>50Gev " o
g 6000 ATLAS Preliminary \s=8 TeV, 20.2 fb' T
= m(l b) < 160GeV o I+ SR ¢ Data ]
12 =zt‘ctl,Wt,tb
& 4000r = ]
Variable symbol ML fit AT B Muliijet
7/, Post-fit unc.
In(h)l
m({vb) - o
my(CEMS) Optimised for minimal
|An (€, b)| number of needed
m({h) variables without loss in
cos 0* (¢, ) uncertainty

TOPQ — 2015 — 05




8TeV fiducial cross sections

ATLAS Preliminary

Vs=8 TeV, 20.2 fb™!

Measurement result —hp—
[ stat. @ syst. unc. stat. unc. H
Predicted fiducial cross-section with CT10: :
scale ® PDF unc. [ PDF unc. :
POWHEG-BOX+PYTHIAG -
cu,_) POWHEG-Box+HERWIG —
S MG5_aMC@NLO+HerwIG - E
MG5 aMC@NLO+HERWIG++ m= (
POWHEG-BOX+PYTHIA6 mi
'S POWHEG-BOX+PYTHIAS !
2dMG5 aMC@NLO+HERWIG++ - E
| T N I |
6 7 8 9 10 11
Gyq (19) [Pb]

Measured fiducial cross sections:

ATLAS Preliminary s=8 TeV, 20.2 fb
Measurement result l—l—i—l—!
[ stat. ® syst. unc. stat. unc. :
Predicted fiducial cross-section with CT10: :
scale ® PDF unc. PDF unc. :
POWHEG-BOX+PYTHIAG e E
2 POWHEG-Box+HERWIG p— E
WMG5_aMC@NLO+HerwIG s
MG5_aMC@NLO+HERWIG++ o !
POWHEG-BOX+PYTHIA6 s E
'8 POWHEG-BOX+PYTHIA8 —— !
¥ MG5_aMC@NLO-HERWIG+ _— i
Lov oo log ooty v nliey ol
3 4 5 6 7
Gyq (1) [PO]

0riq(tq) = 10.08 £+ 0.17(stat) + 0.53(syst) + 0.18(lumi)pb

0riq(tq) = 5.86 + 0.15(stat) + 0.42(syst) + 0.11(lumi)pb

bug was found
regarding neutrinos
in jet reconstruction
-> |leading to smaller
acceptance

TOPQ — 2015 — 05 8



8TeV inclusive cross sections

ATLAS Preliminary {s=8 TeV, 20.2 fb
Total cross-section: —e— Data
POWHEG-BOX+PYTHIAG — Elplg?gz«fzzfso;(zowo) 10
2] PowHEG-Box+HeRwWIG —i B scale unc.
L [ scale ® PDF ® o unc.
| MG5 aMC@NLO+HeErRwIG ¥ —
MGSiaMC@NLO+HERWIG++ — — yﬁll_:os;(lz\‘ow)_cln_g1sos
POWHEG-Box+PYTHIAG —i I scale unc.
(?)) [ scale ® PDF ® « unc.
8 POWHEG-BOX+PYTHIA8
o o Measured extrapolated cross
MG5_aMC@NLO+HERWIG++ —— — PLE Tss (2014) 58
’i—‘ scale unc. . . .
T B sl & POF @ i sections using Powheg+Pythia6:
[FEETE R RERRETNI RNENE RRETE NN

0 55 60 65 70 75 80 .., (ta) [Pb] 0:0:(tq) = 56.7 + 0.9(stat) +

2.7(exp) £ 3.0(theo) = 1.1(lumi)pb

0:0¢(tq) = 32.8 + 0.8(stat) *
ATLAS Preliminary \s=8 TeV, 20.2 fb” 2.2(exp) £ 1.7(theo) % 0.6(lumi)pb

Total cross-section: —e— Data
PowHEG-Box+PYTHIAB —— NLO npps 205 (2010) 10
CPC 191 (2015) 74
%) POWHEG-Box+HERWIG —— I scale unc.

L [ scale ® PDF ® a unc.
S MG5_aMC@NLO+HerRwIG —a—

MG5_3.MC@NLO+HERWIG++ —— — ynl_og:;(lz\‘ow)_tlu_msuos
scale unc.
PowHEG-Box+PYTHIAG -o— -
(?)) [ scale ® PDF ® « unc.
| POWHEG-Box+PYTHIA8 ——i
To) NNLO
MG5_aMC@NLO+HERWIG++ —— PLB 736 (2014) 58
(] Il scale unc.
e [ scale ® PDF @ « unc.

| T A |
5 30 35 40 4

Oy (T) [Pb] TOPQ — 2015 — 05 9




Ry

8TeV __
Rt oy
e S
Rt =

Cross section ratio

a(t)/o(t) ——

Measured ratios:
1.73 + 0.05(stat) + 0.07(syst)

Sensitive to ratio of the up
and down quarks in proton

1.72 £+ 0.09(stat) £+ 0.18(syst)

L] L] L) L) I L] L] L] L] I L] L] L] L] I L L) L] L] I L] L] L) I L] L] L] L] I L L] L] L] L] Ll I L] L] L] L] I L] L] L] L] I L] L] L] L] I L] L] L] L] I L] L] L] L] I L] L] L] L] I L] L] L] L]
ATLAS Preliminary s=8 TeV, 20.2 b ATLAS \s=13TeV, 3.2 b™
Measurement result $ Measurement result I ¢

[Mstat. ® syst. [ |stat. :
Predictions calculated in 5FS: stat. @ syst. stat.
scale ® PDF + o, unc. ABM (5 flav.) E ol
ABM (5 flav.) " :
ATLAS epWZ12 . ATLAS epWZ12 —o—
CT14 - CT14 l—o-l-l
HERAPDF 2.0 - HERAPDF 2.0 —e—i
JR14 (VF) . JR14 (VF) b
MMHT2014 . MMHT2014 o
NNPDF 3.0 g n NNPDF 3.0 ——
L L L L I L L L L I L L L AL I L : L L L I L I L I A L L L I A L A A I L L L L I A L 'l A I Il il Il Il I -; Il 'l Il I Il Il A A I il 'l L
1.4 1.5 1.6 1.7 1.8 1.9 2 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
R, R,
TOPQ — 2015 — 05 arxiv:1609.03920




Inclusive cross-section [pb]

5 6 7 8 9 10 11 12 13 14

® Precise measurement of
fiducial and total cross
sectionsat 8 TeV

see next talk from Pienpen

T | T | T | T I T | T | T I T | T

- ATLAS Preliminary .
t-channel single top-quark production
I~ September 2016

IIII

| top-+antitop

$ 4.59 fb™ PRD 90 112006 (2014)
Y 20.2 fb_1 paper in preparation *: —
¥ 3.2 b arxiv:1609.03920

= NLO NPPs205(2010) 10, CPC191(2015) 74
M= 172.5 GeV, u_= pF: Miops
CT1|OnIo, MSTW2008nl5, NN|PDF2.3nIo (PDF4LHC)
1 1 1 1

Vs [TeV]

® For differential cross section

summary plots

Summary

— T T T
o 4'_ ATLAS Preliminary
"' t-channel single-top-quark production

= CT14 Phys. Rev. D &

2.2

1.6
& 4.59 ™" PRD 90 112006 (2014)
<I> 20.2 fb_1 paper in preparation
1.4 W 3.2 fb " anxiv-1600.03920

September 2016

3 (2016) 033006
NNPDF 3.0 JHEP 1504 (201
- MMHT2014 Eur. Phys. J. €75 (2015) 204

NLO NPPsS205(2010) 10, CPC191(2015) 74

m,=1725GeV, u =p=m,,

5) 040

13
Vs [TeV]

® First measurement of total
cross sectionat 13 TeV

® Usinglarger datasetand
fiducial measurement can
Improve uncertainties
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