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Overview

« Try to highlight a few (recent)
analyses at ATLAS St

* pair production cross section
* single top production

* top mass

* top properties

* top quark analyses entered the era of
precision measurements el bl o
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 challenge theory and provide (ttbar) or
have the prospect to provide (single 3
top) useful inputs to theory and MC
generators
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Top quark physics

Heaviest particle in SM

* Yukawa coupling close to one, special
role in EWSB?

Short life time of 10 s, decay before
hadronisation, spin information not

diluted
LHC is a top factory
* ~6.4M top quark pairs, 3M single tops

Rich phenomenology
* Production (top pair or single)

* strong production mode,
challenge QCD calculation,
input to QCD phenomenology

 weak production mode, EW consistency
test

* anomalous couplings
* charge asymmetry, colour reconnection
 Top properties

* mass, width, spin, charge,
mass difference top/anti-top

* spin correlation, polarisation
*in bold: what bas not been
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« Top decay -
# « electroweak decay, EW consistency test

* W helicity, Wtb coupling, V;,
anomalous coupling

* new or rare decays, BR .
« top as a calibration tool (b-tagging, Ex )
« Searches with top

» Top quark production is a major
background Higgs and searches

explicitly measured at ATLAS, yet



Top quark production

« SM top production @LHC

« strong pair production via gg fusion

ttbar cross sections
@NNLO+NNLL
m=172.5GeV:

* electroweak single top production

single top cross sections

t-channel s-channel

8§TeV 252.9%

Wt-channel

7TeV 64.6£2.4pb 15.7+1.1pb 4.6+02pb NLO:NLL

8TeV 87.8+3.4pb 224£1.5pb 56+0.2pb me=172.5GeV

t-channel now available @NNLO: 6(8TeV)=83.970-% pb

(m=173.2GeV) arXiv:1404.7116

« Data collected in ATLAS

o full 2011 7TeV dataset 4.6fb "
o full 2012 8TeV dataset 20.3tb
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Top quark decay

* Decay of top quark

Decay mode in SM BR~100% to Wb

Classify according to W decay
modes: all-hadronic (46%), single
lepton (43%), dilepton (11%)

* Selection of events

* Dilepton selection: exactly two
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isolated OS leptons, in ee,up events

veto against Z+jet events (invariant
v

mass, E; )

Single lepton selection: exactly one
isolated lepton, cuts against W+jets and
multi-jet production by E;" ™ or

M~ (W), often dilepton veto with softer

lepton py

important for selection: b-tagging of
jets, typically @70% efficiency

+ Typical background for top selection

+ single lepton: W+jets, especially in
association with heavy flavour, multi jet
production

* dilepton: Z+jets, diboson

* single top: top pair production
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« Inclusive measurements in many final states

Most precise measurements at both CME in the

dilepton and single lepton final state
(arxiv:1406.5375, ATLAS-CONF-2012-149, Phys.Lett. By11 (2012) 244-263)

All-hadronic final states and final states with tau leptons
(ATLAS-CONF-z2012-031, Eur. Phys. J. C, 73 3 (2013) 2328, Phys.Lett. B 717
(2012) 89-108)

Combination @7TeV and @8TeV with the most
precise measurements within ATLAS(*) and with CMS

(ATLAS-CONF-z012-134, ATLAS-CONF-2014-054)

Simultaneous measurement ttbar/Z/WW cross section
(arxiv:1407.0573)

Top quark pole mass from theoretical dependence of
total cross section

All measurements within the SM expectation, even
challenge theory calculation

Ttbar cross section measurements

*new results

ATLAS Preliminary

Data 2011\s =7 TeV
Channel & Luminosity

Single lepton  0.70 b’ *
Dilepton 0.70 o' %
Single lepton, b — Xuv
4.66 o'

Thag + JEtS 1.67 fb’!
Tya + lepton  2.05 b
All hadronic

July 2014
.. NNLO+NNLL (top++ 2.0)
PDF4LHC m,,, = 172.5 GeV
- scale uncertainty
scale+PDF uncertainty
- stat. uncertainty
- total uncertainty
Oy +(stat) =(syst) =(lumi)
179+4+9=+7pb
14 +8
1736717 7 pb

165+2+17 3 pb

194 + 18 + 46 pb
1861320+ 7 pb
168+ 1275+ 7 pb

471"
Dilepton, en, btag 4.6 fb™'
Dilepton, eu, N, - ET*4.6fb"

182.9+3.1:4.2:3.6pb
181.2+2.8757 =3.3pb

Effect of LHC beam energy uncertainty: 3.3 pb
I‘III\‘III\'II\I
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ATLAS Preliminary

Data 2012,\s =8 TeV

Channel & Luminosity

Single lepton
58"

Dilepton, ey, b-tag
20.31b"

July 2014

... NNLO+NNLL (top++ 2.0)
PDF4LHC m,,=1725 GeV

I scale uncertainty
scale+PDF uncertainty

= stat. uncertainty
— total uncertainty

0 =(stat) =(syst) =(lumi)

241+2+31+9pb

2424+17+55+75pb

Effect of LHC beam energy uncertainty: 4.2 pb

I RN B

100 150 200 250 300 350 400
o, [Pb]



s\\“ 4

F

Ttbar cross section measurements

*new results

« Differential measurements

Eur.Phys.J. C72 (2012) 2043

« of top and ttbar kinematics, folded back to parton level
and particle level (pseudo top) @7TeV and boosted ttbar

production @8TeV, compare MC models/PDF
choices, valuable input to theory

(arxiv:1407.0891, arxiv:1407.0371, ATLAS-CONF-2014-059, ATLAS-CONF-2014-057)

« Associated production

 with additional jets, with heavy-flavour jets,

important for testing MC modelling
(arxiv:1407.0891, EurPhys.J. C72 (2012) 2043,

Phys.Rev. D 89, 072012 (2014))

« evidence for production with
additional W/Z @8TeV and near-evidence with

additional photons @7 TeV, important for EW

couplings

(ATLAS-CONF-2014-038, ATLAS-CONF-2011-153)
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Combination of ep channel 8TeV
(arxiv:1406.5375, ATLAS-CONF-2014-054)

new result

T e
ATLAS
\s=8TeV,20.3fb"

Events

+ Using ATLAS measurement on full 8TeV dataset

* dilepton ep selection with 21 jet, >x b-tagged jets

LI T T
® Data 2012

[ tt Powheg+PY

Wt

W Z+jets

[ Diboson

mm Mis-ID lepton

— Powheg+PY
" MC@NLO+HW
 Alpgen+HW

« Simultaneous measurement of o(ttbar) and (inclusive)
efficiency for reconstruction and tagging b-jets by

jet multiplicity
ttbar dilepton s

o)
o
8
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counting 1-tag and 2-tag events
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* Single most precise cross section result (4.3%): ok 1 . —
B Nb-lag
04 =2424+1.7£55+£7.5+4.2pb (stat/syst/lumi/beam energy)
ATLAS+CMS Preliminary o summary, Vs=8TeV
* Also cross section within fiducial volume defined at particle - AL (s 20)POFALIC = sa ey
p = - ¢ e — — — total uncertainty
level, derives top mass and sets limits on SUSY stop mass et — oty st
* Largest systematics: ttbar modelling and PDF uncertainties
ATLAS, dilepton e , 2424+ 1.7+55=75pb
arXiv:1406.5375, L, =203 fb
* Combination with CMS using BLUE with 3.5% e
° ° JHEF(;Z (I;:):)D:zzset =531b" 1 239.0£26=11.926.2pb
uncertainty (<theory uncertainty)
LHC combined ey (Sep 2014) 2415+1.4+57+6.2pb
o = 2414+ 1.44 5.7+ 6.2pb @m; = 172.5GeV T
L,,=5.3-20.3 b
(stat/syst/lumi)
L Sy e 20
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Differential cross sections 7 TeV
(arxiv:1407.0891, arxiv:1407.0371, ATLAS-CONF-2014-059)

+ as function of jet multiplicity and jet p,,,
p(top), p,(ttbar), m(ttbar), ly(ttbar)l, full
dataset 7TeV

* Sensitive to higher-order pQCD effects, test
theoretical calculations and modelling in MC,
provide inputs for pQCD calculation at top mass
scale

« differential cross section within fiducial volume
defined at particle level and unfolded to parton
level

+ Powheg+Pythia consistent with data, improve
by limiting hard radiation

« HERAPDF fits better to data

» new approach: differential cross section within
fiducial volume defined at particle level and unfolded
to particle level

+ avoid large extrapolations and minimise model-
dependent corrections

* need pseudo-top quark definition using
reconstructed from data/stable particles in MC
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Differential cross sections 7 TeV
(arxiv:1407.0891, arxiv:1407.0371, ATLAS-CONF-2014-059)

+ Pseudo-top quark definition

+ from reconstructed objects: reconstruction of top pairs using kinematic
constraints

« from stable particle: T > 0.3 x 10 s, match reconstructed object within
observed kinematic range, kinematic sum of decay products

Mi . . . .
« E,. "7, leptons, jets based on exclusive particles: neutrinos from W decay,
leptons with nearby photons, anti-kt R=0.4 based on remaining particles

+ event selection: exactly one lepton, four or more jets, two b-tagged, angular
separation of leptons and jets

+ Bayesian unfolding of reconstructed

pseudo-top distributions to particle z [ ATLAS Prelminary
. . . . Q o= - ata
level distributions (p,, y, leptonic, =g | s, © eyt uncer
hadronic top, ttbar, m(ttbar)) within T 10F T ALrENeYTHA G Un)
fiducial region 1 X ana PP e
8t g
ausgus
» comparison with different MC generators, 1 ——

PDFs, showering scheme and Alpgen
model with different shower parameters

* Good modelling with Powheg+Pythia
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Expected/Data

* Systematically limited by b-tagging,
JES and ISR/FSR modelling

=
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Qg

new result

L —e— Data
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Differential cross section boosted top 8TeV

(ATLAS-CONF-2014-057)

+ differential cross section as a function of hadronically
decaying top pT of top quarks pT>300GeV using full §TeV
dataset

« extend range of differential measurements to high pT range
using boosted topologies: collimated decay products

« Selection based on single lepton decay mode, target hadronically
decaying top quark

* Reconstruction and selection of hadronically decaying top
quark

« Using anti-kt jet with R=1.0, jet mass > 100 GeV, apply jet
trimming and jet substructure cuts on kt-splitting scale vd

« isolated leptons, large ETMiss

« spatial separation between lepton and large-R jet, but nearby
small-R jet identified as b-jet

* SVD unfolding of reconstructed p,, distribution to particle
and parton level and comparison with different generators

« over-estimation of all MCs at particle and on parton level,
especially for high top p.,

* better agreement for Powheg+Pythia

» largest uncertainties from large-R JES

t

new result
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=
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Single top cross section

*new results
e Inclusive measurements of CATLAS Prefiminary | syeots ]
| single top-quark production t-channel

all single top channels
107
e Unlike Tevatron

T IIIIII||

4
4

T stat. uncertainty

* t-channel easy to observe,
Wt-channel accessible,
s-channel smallest
cross section@LHC

10

#t-channel 4.59 o arxiv:1406.7844

\\

single top-quark cross-section ¢ [pb]

FWt 2.05 fb™' pLs 716 (2012) 142

NLO+NNLL at m, = 172.5 GeV
™ MSTW2008 NNLO PDF

Bt-channel 20.3 flo ! ATLAS-CONF-2014-007

s
|

s-channel 3

1 g_ Wt 20.3 b ATLAS-CONF-2013-100 _§
E ¥ s-channel 95% C.L. limit 0.7 fio™* aTLAs-CONF-2011-118 7
| 1 | 1 | 1 | 1 1 1 1 | 1 1
* smaller backgrounds 5 6 7 8 9 10 11 12 13 14
\s [TeV]

 s-channel limit (@7TeV) at ~§xSM
(ATLAS-CONF-2011-118)

ATLAS-CONF-2013-100

L L L

300 w

Events / 0.067

« Wt-channel evidence (@8TeV), near

observation at 4.20
(ATLAS-CONF-2013-100)

eu 1-jet 1-ta
200 (S| g

100

UL LB BN B

-100

T

« combination with CMS

|||||||||||

. ted BDTA

e
ATLAS Preliminary .- Da‘a background

., B
\s = 8T9V, JLdt =20.3 fb 7/ Background uncertainty

Jx\ll'Jlx\lll\lllJlf

MICHIGAN STATE
UNIVERSITY
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Single top cross section

Differential

(@7TeV) measurement

in pr (top/anti-top)
and y(top/anti-top)

split in top and

anti-top cross section
for ratio measurements

Fiducial (@8TeV)
cross section with

extrapolation to
different MC

combination

with CMS
(ATLAS-CONF-2013-098)

 t-channel well established with high purity
(arxiv:1406.7844, ATLAS-CONF-2014-007)

%|.8§40000 :Q*LASI '

L BPUREL AL LR B
JLdt=45910" \s=7 TeV
D

I W*+bb,cclight jets ]
[ Z+jets, diboson

% Uncertainty band ]
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ATLAS-CONF-2014-007

T T
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ATLAS
Measurement result
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CT10
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HERAPDF 1.5
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NNPDF 2.3

S I L I
ATLAS Preliminary
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‘Top mass measurements

*new results

+ Top mass measurements

Measurements with template methods

or indirect measurements (dilepton)
(ATLAS-CONF-2013-046, ATLAS-CONF-2013-077,
ATLAS-CONF-2012-082, arxiv:1409.0832)

Measurements in single top enhanced events

(ATLAS-CONF-z014-055)

2011, all jets*

2011, dilepton*"’

CCONF-2012-030, L, =205 !
)
2011, lepton+jets’
CONF-2013-045, L, =47 b
CONF-2013-077,L, =47 o'

LHC Comb. Sept. 2013 (con

e 1749 * 21

———

173.09 £ 0.64
(stat.)

ATLAS Preliminary  m,,, summary - Oct. 2013, L =2.05 fb"- 4.7 fb”
+38
172.314£0.23+0.2740.67+ 1.35

+1.50
(syst)

(bJSF)

Combinations within ATLAS and with CMS yield total uncertainties <1 GeV

(ATLAS-CONF-2013-102)

World (LHC + Tevatron) combination with <0.5% uncertainty

(ATLAS-CONF-2014-008)

* Results at the moment
only @7TeV

600 R EE e R e

ATLAS-CONF-2013-046

ATLAS Prellmlnary e s= 7TeV data

Events / GeV

400[—

top quark pole mass from

ttbar+ijet events 300/
(ATLAS-CONF-2014-053) 200

Mass difference between 1008

500 J- Ldtea 7", T Best Fit background —|

Best Fit

Mygp = 172,312 0.75 o, ior nuse GeV
JSF =1.014£0.003
bJSF = 1.006 + 0.008

stat

top and anti-top
(PhysLett B 728C (2014))
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mige” [GeV]

Events / 2.5 GeV

1500

o
o
S

500

—— X
173.29+0.23,,,, £ 0.92 5. stat. uncertainty
stat. ® JSF @ bJSF uncertainty
Tevatron Comb. May 2013 ¢ o total uncertainty
173.20+ 0.51,,,, + 0.71,, “Preliminary, ° Input comb.
syst.
| | | | | | | |
155 160 170 175 180 185 190 195
my,, [GeV]

ATLAS-CONF- 2014 055

i T
. \(_ STeV data
Best fit: m, = 172.2+ 0.7 (stat.) GeV *

tt signal
Background
ATLAS Preliminary

Single-top t-channel signal

+*

171.33 17267 174
op [GEV]

IR BT R

I Ldt = 20.3 fb" |

Lo |y

140
m(lb) [GeV]



top-quark pole mass using ttbar+1jet 7TeV

(ATLAS-CONF-2014-053) new result
o qe . . Ao
+ indirect pole mass measurement from differential ttbar cross R, ps) = ! %(m{”le, Ps)s
section using full 7TeV dataset Tiixtsjet GPs
* extraction based on sensitivity of gluon radiation on the top quark ps = 2mo ’
pole mass Vi
P <100 ] =5 L N B L BN B N B | 4
. . . . . . E ATLAS Preliminan ata E
» normalized cross section as a function of inverse of invariant mass of 3 IS ’ ﬁg ;sz.s Gev
. . . _ c = s=riev 4 ; B Background =
tt]i)laru]e@t ;T}Egnll) SS provides calculated in the top pole-mass 3 222_ % W ey
scheme + g ) E
400 —
: 7 7 :
+ Kinematic reconstruction of single lepton events zgg_ 3
g ##0s distribution ’”!“1 E
. . . . . . . 100 —
. 1de':nt1fy 'leptonlcally de'caylng W, mass and kinematic constraints on o N —— . E
pairs of jets for hadronically decaying W -2 AR A A A AR A AR AR
L WA N A %
* pairing with b-tag to minimise difference between top candidates g 7 ' * ]
© o 02 0304 05 06 07 08 08 1
* pT>50GeV requirement on the additional jet Ps
—~» 45F \ \ I =
. Q C 3
+ Unfold rho_s using SVD to parton level and compare to NLO+PS " 4= ATLAS Preliminary 4+ Daa 3
theory calculation 5 T S fstit m:::=17o GV
, o ) . . 3i tt+1-jet, m =180 GeV E
* ¥ minimisation fit to determine the best fit top pole mass g E
25E . do/dos 3
1 E —_—a 7
| m{*¢ = 173.7 37 GeV | 2= B E
: N 155 3
* largest systematic from theory: missing higher orders, PDF and o g — g
§ = =
« largest systematic from experiment: JES and ISR/FSR o5 _*

* in the future analysis will use calculation in MS mass scheme

Qg

=

0.8
p, [parton level
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‘Top properties

HEP11(2013)031
Top charge e _ J : ‘ ) 3 .
(FHEP11(2013)031) S 20 amas / weets 1
§ 1225 J Ldt=2.05 fo" =T E Sf ATILAS Prleliminalry I
W polarisation in top quark i NRE ALY EES.?EJ;‘}DD, 1 b 2)ets Tbieteombined
- B +jets — g
decays g v, Sz E [ rat-assn
1200 & T neoramy ] e
(JHEP 1206 (2012) 088) 100f- R oof- 77TV
‘nati : sof- . = C + SM prediction (LO)
+  Combination with CMS s Z . 4 o8k e e oLl
(ATLAS-CONF-2013-033) a0 s 3 C +2 (95% CL)
F + E o8k A, =0.034 0.07 (stat. ®
20 = 8-
FCNC searches indecay to Zqorin .. E I
single top production top quark charge best fit 0751 CP vi
(FHEP 1209 (2012) 139, ATLAS-CONF-2013-063) S # 3 .
§ 1= —+—++t¢+¢,* ot ﬁﬁﬁ#} YR 0hE 04 03 02 o
Search for CP violation in single 05F o
-1 -0.5 0 0.5

top
(ATLAS-CONF-2013-032)
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+ Combination with CMS 0.10F < el ]

(ATLAS-CONF-z014-012) 0.08f < xcluded region ]
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Top polarisation 0.04-FCNC limit in"> > :
(Phys. Rev. Lett 111, 232002 (2013)) 0.02-single top production._ N Je10°
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and @8TeV, also setting stop mass limits
(arxiv:r407.4314, ATLAS-CONF-2014-056)
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*new results
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ttbar charge asymmetry 7TeV

(FHEPo2(2014)107)

* charge asymmetry A using full 7TeV dataset

* Reconstruction of ttbar system with a kinematic fit, Bayesian

asymmetry Apg

Asymmetry from qgbar, qg production
with small excess of centrally produced anti-tops,

unfolding of Alyl spectrum to parton level

single lepton selection with at least four jets and one b-tag

* inclusive and differential A in ly(ttbar) and m(ttbar), also for

B, tibar>0-6 enhancement predicted in certain models

Ac Data Theory
Unfolded 0.006=0.010 | 0.0123=0.0005
Unfolded with m.; > 600 GeV | 0.018+0.022 | 0.017570000;
Unfolded with 3, + > 0.6 0.011+0.018 | 0.02075905

Largest systematic uncertainty: data statistics

« Compare with model predictions, including Agp

Different from Ay (excess) measured at the Tevatron, tensions in
specific models between A and Ay measurements

top
anti-top

unlike Tevatron which observed an excess in the forward-backward

25

14000 LI L B B B B

T T T
L ATLAS

o
P C ¢+ > 4jets (> 1b-tag)
§12000 1s=7TeV ¢ Data
o I Ldt=47 b - 8 ets
10000 2o
, D_iboson
sooof- unfolded Alyl - Single top
R Multi-jets
SPeCtrum r 7/, Uncertainty

6000

4000

2000

lllllll|lllll|ll|lll|l|ll|l|

w|||||||||||||||||||‘|1|

, 0

-2 -1 0 1 2 3

Alyl
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ttbar charge asymmetry 7 TeV

(CERN-PH-EP-2014-233) new result
o ) i _ N(Aln| > 0) = N(AJy <0)
« charge asymmetry A¢ in dilepton events using full ¢ N(AJn[ > 0) + N(Afn[ <0)
=»TeV dataset
o[ E 0.8F ) —
R . JIg L ATLAS Preliminary Fﬂclgi!:;:;wythia ]
* can determine lepton-based charge asymmetry (higher T L6k 7, 1527 Tev, 46" — corrected data ]

[ systematic unc. -
unfolded Al
pectrum

experimental precision) or asymmetry of top quarks after
kinematic reconstruction of events (larger asymmetry)

« Reconstruction of ttbar system with a kinematic fit

with neutrino weighting, Bayesian unfoldingto s 7 ¢ 5
parton level of Alyl and bin-by-bin correction for Al §1o- | 4, purstthpate
0.8 .
spectrum S ; "
m
A% = 0.024 £ 0.015 (stat.) £ 0.009 (syst.)
R T B L I =
. E.) - ATLAS Preliminary comparison Arp and Ac

A& = 0.021 £ 0.025 (stat.) £ 0.017 (syst.) D as=7Tev 46’ ! theory models
5; —

 Largest systematic uncertainty: data statistics :
« Compare with SM predictions and with benchmark T | E
BSM d 1 h ld 1 . T A f A 11 - e ATLASdata + lightoctet, AXIAL

moccls that could explain levatron Apg 10T Ac | ATLAS1s  x light octet, LEFT

and Actt . ®— ATLAS26  x light octet, RIGHT |
T
Ac %]

§\| 4
F
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Summary

« Top quark physics at ATLAS covers alarge _ e ar?cl“l’?“,o,7',3?‘),2“
o b4 = C % an % CL contours : : world comb. = 1o ) s
fraCtlon Ofthe rl(:h phenomenOIOgy é 80.5 eﬁ fi::| M?Z/MjLand rtnt measurements m";‘ :J;:é:? ° P —
E; E = fit w/o M,,, m and M, measurements T 0=076 0050,,Gev g
- direct M, and m, measurements b . B
« Measurement of top quark properties sods 3
80.4 [ —/3 .
« Interesting property measurements make mostly S — =
80.35 [— m, =80.385 = 0.015 GeV —
use of full 7TeV dataset : :
80.3 A =
* Top mass precision reached <1% ATLAS alone, <0.5% sz b o 2 E
in combination il n I
140 150 160 170 180 190
m, [GeV]
« So far all properties are compatible with the SM
. . . arXiv:1303.721§
« Inclusive top pair cross section measurements Ratio to NNPDF2.3 NNLO, ag = 0.118
have reached theory precision - -
1.3
« Differential/Fiducial cross sections helped to & 12|\
understand and tune MC modelling, will help = £
theory o F
‘a
« Single top production will follow the top pair Z oo
measurements in that respect E
0.8
e« More results to come with full 8 TeV dataset S e I

0.1 0.2 0.3




Summary

Top quark physics at ATLAS covers alarge
fraction of the rich phenomenology

Measurement of top quark properties

« Interesting property measurements make mostly
use of full 7TeV dataset

+ Top mass precision reached <1% ATLAS alone, <0.5%
in combination

« So far all properties are compatible with the SM

Inclusive top pair cross section measurements
have reached theory precision

« Differential/Fiducial cross sections helped to
understand and tune MC modelling, will help
theory

« Single top production will follow the top pair
measurements in that respect

More results to come with full 8 TeV dataset

g(new) (x, Qz) / g\rer; (x, Qz)
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Differential cross section 7’ TeV (rxiv:1407.0891

° ° ° ° ° g 102 E_ l I ‘ ATLASI
« as function of jet multiplicity P g P
° :2 e [R—— POWHEG{hﬁMPHPYTHIA
and jet py, full 7TeV dataset 3 N RN S P
1k - J‘Ldl:AGlb"

* Sensitive to higher-order perturbative QCD S o
effects, test different theoretical 10" . rljzé:eev e
calculations and modelling in MC o™ ]

° ° . . . é 1 '55_ %

« differential cross section within g 4 e TEIER
fiducial volume defined at particle aos
level ST

* single lepton selection, at least three jets, pT>50, 35, 25GeV, at least one

b-tag

« Jet multiplicities with different jet p thresholds (25, 40, 60,
80GeV) and jet pr up to the sth-leading jet

* MC@NLO-+Herwig disfavoured at high jet multiplicities and high jet py
* Powheg+Pythia consistent with data, improve by limiting hard radiation

* Alpgen+Pythia/Herwig softer parton shower preferred at low jet py.

Expected/Data

[pb/GeV]

T

do/dp

Expected/Data

2 E T T T T =
10 E ATLAS 3
E —&— Data
- ALPGEN+PYTHIA
10 — — ALPGEN+PYTHIA (@, Up)
E ALPGEN+PYTHIA (t, Down)
[ t—p—— .. ALPGEN+HERWIG
I I Ldt=46f" l
1 o - 3
E \s=7Tev 7
10_1 L anti k, R=0.4
E <25
F p>25 GeV
[ l+jets
1 0-2 E_1 | 1 | 3
T T T T T E|
1.5 JR—
E R
E ——— ]
=T E
0.5 E
E_1 1 | ! 1 I
3 4 5 6 7 =8
njets
- T —
1 ATLAS 3
£ —@— Data
——— POWHEG+PYTHIA
=1 e [Re—— FOWHEG{hdm )+PYTHIA |
10 E — e MC@NLO+HEPRWIG
el - ALPGEN+PYTHIA (o, Down) 7
s B
Ldt=46f"
107 - I E
E \s=7TeV 3
£ - ]
5 [ antik R=0.4
107E <25 E
F l+jets —
1 0-4 = | T
T t T
1.5 =
= L T R 3
[ ]
0.5 =
Ll L N
102 10°

leading jet P, [GeV]



Qg

Differential cross section 7’ TeV (rxiv:rg07.0370

as a function of p(top), pr(ttbar),
m(ttbar), ly(ttbar)|, full dataset 7TeV

+ test different theoretical
calculations and modelling in MC

kinematic reconstruction of full
ttbar with kinematic likelihood fit
to match object on parton level

+ single lepton selection, at least four jets,
at least one b-tag

+ unfolding of data with SVD method

Compare unfolded distributions with

+ different MC generators, with different PDF

sets and different theory calculation
(NLO/NLO+NLL)

= E E|
3 E ™ Data 3
S T - © ALPGEN:HERWIG |
-

48 r B MC@NLOSHERWIG ]
RIS e ® POWHEGHERWIG
E Y POWHEGHPYTHIA 7
F ...v -
104 ATLAS _
F det:a.srb“ E
: \s=7TeV ° - . v :
e
°|% 1&&--"—*11-:————'——'—————‘
o E E
0.55 I | | I I | I =

0 100 200 300 400 500 600 700 800

P [GeV]
S 18:""I'"'I“"\'"'I""]""\""I""\""\""
8 F ATLAS Data
Q1.7 e CT1ONLO E
g 1-6§_[Ldt=4.6 b’ = MSTW2008NLO
g F A NNPDF 23 ]
£ 15 \s=7Tev ¢ HERAPDF 15
1.4F E
1.3- + 3
1.2F * E
E *A ]
1.1 P *—_
1 - ! !
F emA i
0.9F 3
o ): | N FUUEY FUUEY FUUTY FURTY UUTY FUUTY UUTY ST RN
250 450 550 700 960 2700
m; [GeV]

=}
z b
E 102 & — Data =
= E 3
g [=— —— NLO+NNLL ]
—o ATLAS
10° = . -
E det=4.Gfb E
r _— (s=7Tev ]
104 T =
10° =
E 4 El
1SR
Zl« E =
==
2l osbe . ot
0 100 200 300 400 500 600 700 800 900 1000
P} [GeV]
© e e '| s
8 1.4 ATLAS Data ]
=2 - e CT10NLO 1
> 13F j Ldt = 4.6 fb1 ® MSTW2008NLO
g F A NNPDF 2.3 1
£ [ \s=7Tev ¢ HERAPDF 15 1
1.2 -
1.1 ++ -
1 % A 4o
g t 3
0.9F .
0_8'....\H.Iyyy.l....l.u\HH_
0.0 0.5 1.0 25
ly |

« Datain pT(top) is softer than MC and NLO/NLO+NLL calculation, m(ttbar) softer in data than NLO/
NLO+NLL calculation, HERAPDF fits better to data

« largest systematics: pT(top), m(ttbar): JES, signal generator choice, b-tagging efficiency; pT(ttbar), y(ttbar):
fragmentation, jet energy resolution, only pT(ttbar): ISR/FSR



Dilepton channel 7TeV and 8TeV (rxiv:1406.5375

« Using full 7TeV (4.6fb ) and full 8TeV (20.3fb ) dataset
« dilepton ep selection with 21 jet, >x b-tagged jets

* Simultaneous measurement of g(ttbar) and (inclusive)
efficiency for reconstruction and tagging b-jets by counting 1-
tag and 2-tag events

* Cross section result, ratio 0(8TeV)/o(7TeV) (stat/syst/lumi/beam
energy):

o =182.9+3.1+4.2+3.6+£3.3pb (y/s=T7TeV)
oy =2424+£ 1.7+ 55+ 7.5+ 4.2pb (/s =8TeV)
R;; = 1.326 £ 0.024 £ 0.015 £ 0.049 £ 0.001
+ Largest systematics: ttbar modelling and PDF uncertainties

* Fiducial cross section with different lepton p and 1 cuts reduce
PDF systematics, background modelling becomes important

* Pole mass from cross section using experimental and
theoretical dependence

mPOe = 172.9723 GeV

Cross-section [pb]

> |

T
ATLAS
\s=8TeV,20.3 b

Events

30000

25000

T T T

® Data 2012

1 [ tt Powheg+PY
Wt

B Zijets

1 Diboson _:
= Mis-IDlepton ]
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15000 o Alpgen+HW
r~ E
10000 = —
5000(— 3
J— —
s 15F =
5 E
8 h
(&) F
= E
05k =
0 1 2 >3
Noiag
= 300———— :
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b’g Vv ee, up, ey, 0.7 !
N_/ET™, 4.6 fb"
o50 A SN /B 46
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200 —
150 —
r == NNLO+NNLL -
L m, = 172.5 GeV ]
s | PDF ® ag uncertainties following IPDF4LHC i
100 7 7.5 8
\s[TeV]
350‘..4‘”,'...‘”,'..‘ A N
N
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300 [ . = NNPDF2.3 NNLO —
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100

PP BN AN EFEUEN AT ATRTIIN R SR B
164 166 168 170 172 174 176 178 180 182

pole

m . [GeV]



Simultaneous cross section ttbar/Z/ W (rxiv:1407.0573)

Simultaneous cross section
megsurement full dataset @7TeV in
E;  -Nj,,parameter space

+ broader test of SM, take correlation of
PDF's to each process into account

binned maximum likelihood fit to
templates, fiducial volume defined at

particle level

+ dilepton ep selection with no jets or at least one jet

[fo]

- NLO

fid

02/7 — 1T

T

— T
\S=7TeVILdt 461"

ATLAS

[pb]

o
o MSTWZDOBCPdeulNLO \s=7TeV, | Ldt= 46fb

ww

tot

G,

= — ATLAS 68% C.L.(th. extrap. unc.) % |
— - - ATLAS 90% C.L.(th. extrap. unc.) Py y

T T T T T T

ATLAS

P R T
1500 2000

 Inclusive cross sections comparable with dedicated measurements:

using different PDFs

o(tt) = 181.2 + 2.879T + 3.3 + 3.3pb

o(WTW™) = 53.3 £ 2.7113

1174 + 24+ 5 +£21+9pb
(stat/syst/luml/beam energy)

« Comparison of cross sections with theory calculations@NLO/NNLO

o(Z/y* — 17) =

3 +1.0+0.5pb

P R
150 200

o' [pb]

Fo MSTWZUOSCPdeu( NNLO \g = 7 TeV, J Ldt=4.6 fbi
L0

Gtzo/ty s [pb]

| —— ATLAS 68% C.L.(th. extrap.unc.)
- . - ATLAS 90/ CL(th extrap. unc.) /

s L
150 200

o [pb]

» NLO significantly underestimates data, while comparison with NNLO calculations are more compatible with data

+ Largest systematics: mostly MC modelling and electron efficiencies



Associated V and ttbar production (71.4S-CONF-2014-038)

« Associated V-production g pATLAS Preiminay 2
G F |L=203f0" 1s=8Tev wz
E WttH
W MisID lepton
* probe top quark coupling to gauge bosons
* cut and count analysis
* same sign dimuon (SR2pSS) with 2 b-tagged jets . —
& 15 3
. . . . . 8 2 %/ /
* trilepton, 31Z (one pair OS,invariant mass near Z, SRZbnjm) g ! ; ?f% %fff%f
and 3lZveto (other, not all same sign, SRWL3) S S S SS—
. . . . N FATLAS "Pre Y & amassenmt ]
« Multivariate analysis with NN RS ) \% allyerer
& rjLdt=203f NN\ =~ e ATLAS 95% CL 7]
P [Vs=8TeV \ 7.!; ) i_i:alculalicn"‘ i, .
*  two OS dilepton channel, within Z mass window or outside “E \ --------------- N ey wcerainy
%/// ’ i
. . . . 77777/ L5470
« Simultaneous fit to each channel/NN output distribution:s %%// /4/////%
05 :— _:
« largest systematics: data statistics, then detector - __________________________ ]
systematics (ttW) or background (ttZ) | AT x LT
G/ Ogy, (tTW)
Summary of combined simultaneous fit results Process | Signal Strength || Observed o | Expected o
Process Measured cross-sections Observed o | Expected o v 0_39‘_3:53 49 4.9
iz | 15073 (total) = 15073 (stat.) £ 21(syst.) b 3.1 3.7 W 1.25-931 3.1 24
+140 - +120, =70 7 -0.29
1w 3007 To(total) = 3007 [F(stat.) " (syst.) fo 3.1 23 1z 0.7375%¢ 32 38




Qg

t-channel cross section uryiv:r406,7844)

Inclusive cross section, cross section ratio top/anti-top, differential

. . =B ATLAS | Lot-4591b" 15-7 TeV]
cross section using full 7TeV dataset 1240000 ;L sp J "+ o
% B 7, wt, tb

O whse 1
[ w*+bb,cc light jets
[ Z+jets, diboson
I Multijet b
274 Uncertainty band

* single lepton selection with two or three central and forward jets and one b-tag

Using neural network to separate signal, binned likelihood fit to extract cross
sections

* Separate neural networks for events with positively or negatively charged lepton and for each 0
jet multiplicity g, 02F, .
% e 08 3 ¥ LA R A A Lary
e 0 02 04 06 08 1

* Cross section ratio has sensitivity to different PDFs

Enhance signal by cut on NN for differential cross section in pT(top/anti-top),
y(top/anti-top) using Bayesian unfolding to parton level o(tq) =46+ 1(stat.) £ 6 (syst.) pb
o(fq) =23 £ 1(stat.) =3 (syst.) pb
Largest systematics: o(t-channel): JES and b-tagging efficiencies; R, =2.04£0.13 (stat.) +0.12 (syst.)
ratio: MC stat, PDF; differential: data stat., signal and bkg modelling

[Vip| = 1.0240.01(stat.) £ 0.06 (syst.) £0.02 (theo.) T0:98 (m)

=1.02+£0.07.
5 ':; 1-ATLAS I JLdt::t_giib" \s=7 TeV ] ﬁ. ATLAsI }Ldt=:4:§:;b” \sI=7TeV ATLASI LI detl= 59 f.b-l1 I\;.S;7I-|—'e\'ll
: -} stat ® sys unc. = 107k -+ stat @ sys unc. E Measurement result i + + + J
e - stat unc. -8 z" - stat unc. DStaL @ sys. Dslat. é
{ ;—i—! i — NLO (MSTW2008) o° — NLO (MSTW2008) f
0.5¢ %/, PDF @scaleunc. | "ib 10-3_ %/ PDF @scaleunc. | ABM11 (5 ﬂav_) |;_._|
CT10 e :
- CT10 (+ DO W asym.) —
0 b T ST T T GJRO8 (VF) —— :
o o HERAPDF 1.5 ——
= 15f E = 15 3 3 MSTW2008 (68% CL) ——i :
s P ¥ 5 i e—— NNPDF 2.3 ——t
§0.5- E §0-5' E R EPEPEPEPE EPEPEPE B | ] sl ]
0 i 5 3 0 100 200 300 400 500 15 16 17 18 19 2 2.1 2.2
Y@l pi(t) [GeV] R,



t-channel cross section (UTLAS-CONF-2014-007)

3

» Fiducial cross section using full 8TeV dataset 9 XL(T)',_ AS Preiminary | Lot =203 1" 15-8 TeV ]
o SR ¢ data 1
» single lepton selection with two central and forward jets and one b-tag 3 I
GC, = M}+je,ls ]
+ Using neural network to separate signal, binned likelihood fit to extract o (3 Z-jets, ciboson ]
fiducial cross sections %f_ﬂﬂt_gfn@n.ime,_;
7z

 Fiducial cross section less dependent on theory extrapolation

uncertainties, separate theoretical and experimental uncertainties

* Fiducial volume defined on particle level: §§ zg - -
5 0 02 04 06 08 1

ofd = 3.37 £0.05(stat.) £ 0.47 (syst.) + 0.09 (Jumi.) pb.

o Inclusive cross section obtained 9t

NN output

= 82.6+ 1.2(stat.) + 11.4 (syst.) + 3.1 (PDF) = 2.3 (lumi.) pp (@MC@NLO)

using a particular choice

= 0.97 +0.01 (stat.)* 398 (syst.) + 0.06 (gen. + PDF)*0-92 (theor.) + 0.01 (lumi.)

|Vip| > 0.78 at 95% CL

R IR L |
ATLAS Preliminary

Data corrected with
acceptance correction from:

L IR AL BN RLEL LI B
| Ldt=2031" 15=8 TeV

of generator: Vi
« Largest
.. L DL AL B R VRN L BN L BRI |
uncertainties: ATLAS Preliminary J Ldt=20.3fb" Vs=8 TeV
JES, t-channel ATLAS result | 4
[Jstat. ® sys. []stat.
generaFor’ Predicted fiducial cross-section: :
b-tagging aMC@NLO(2—3)+Herwig —airt
efficiency Powheg(2—3)+Pythia6 i
Powheg(2—3)+Pythia8 el
Powheg(2—2)+Pythia6 ——i
AcerMC+Pythia6 u=172.5 GeV ——t—m—md |
AcerMC-+Pythia6 =60 GeV |—.—|
PN IR S U T NS S S T N T S [T T T R
1.5 2 2.5 3 3.5 4

o1 [pb]

NLO+NNLL (MSTW2008)
aMC@NLO(2—3)+Herwig —_——
Powheg(2—3)+Pythia6 ——
Powheg(2—3)+Pythia8 —_————
Powheg(2—2)+Pythiaé —
AcerMC+Pythia6 u=172.5 GeV i
AcerMC+Pythia6 u=60 GeV™"~©——o—

P TSRS ST TN TN T T N N T NN AU T U NN AN A | 1

40 50 60 70 80 90

100
o, [pb]



Wt cross section (ATLAS-CONF-2013-100)

* Cross section measurement using
8TeV full dataset

'g_ 1400 ? AT;.AS Plreliminlary I & Data
. i . %1200 F Vs 8TeV, |Ldt =203 1b" =V_‘" =
 Dilepton ep selection, one or two central jets,  £0f o rotriio Bbrer
> C P Z(tt) + jets
W a00 - @B Fake lepton ]

Uncertainty

at least one b-tag

600
400F
200 .

4¢Z/ggég;522%lzéggzw /f/ﬁx42a6€;%424§2%%%%%

BDT Re.sponse

* Signal separation against top pairs using BDT,
cross section determined with binned likelihood

fit

N
o WO

Data/MC

o
3

o(pp — Wt+X) = 27.2 + 2.8 (stat) + 5.4 (syst) pb

LI T

e ~ ——
 ATLAS Preliminary -o- Data - background

[T

« Significance 4.20 5 900 oo, Lot-20316" T rsrouns ey ]
L%’ 200; eu 1-jet 1-tag _+_ E
|Vip - f] = 1.10 £ 0.12 (exp) + 0.03 (theory) 1002— VV Z _
V| > 0.72 at 95% CL %0 7
-100f~ 7 -

bt 7 TR
-05 -04 -03 02 -01 0 01 02 03 04 05

r  Largest systematics: JES and b-tagging BDT Response
s\\“r
5
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ttbar charge asymmetry (7HEPo:ory)107)

25

14000 LI L B B B B

° N r ATLAS +> 4djets (> —ta
« charge asymmetry A using full 7TeV dataset I g ez 4jeis(z 1 tag
- i - I Ldt=47 15 - %Ii\h-jets
10000~ [ Zsjets

* Asymmetry from qqbar, qg production anti-top
with small excess of centrally produced anti-tops

Diboson

I Single top
I Multi-jets
7/, Uncertainty

8000
6000—

Y

« Reconstruction of ttbar system with a kinematic fit,  «
Bayesian unfolding of Alyl spectrum to parton level =~ ==

lllllll|lllll|ll|lll|l|ll|l|

* single lepton selection with at least four jets and one b-tag Alyl

N(Aly| > 0) — N(Aly| <0)
N(Aly| > 0) + N(Aly| < 0)

* inclusive and differential A in ly(ttbar)l and m(ttbar), also A5 =
for B, par>0.6 enhancement predicted in certain models

Ac Data Theory 0.15 ey
Unfolded 0.006=+0.010 | 0.0123+0.0005 | ATLAS 358

Unfolded with m.; > 600 GeV | 0.018+0.022 | 0.017575:0003 —otok ¥ Models fom: ]
Unfolded with 3, + > 0.6 0.011£0.018 | 0.0207050% E [ R Al

+ Largest systematic uncertainty: data statistics

« Compare with model predictions, including Ay

 Different from Apg (excess) measured at the Tevatron, tensions D
in specific models between A and Apg measurements o o Ag:(m(;i smoaey)




Top spin correlation Griv:iy07.4310

* Spin correlation A full 7TeV dataset

1 do
odcos(8,) deos(f.)

» New physics can alter the spin correlation

= % (1+Aaia- cos(f,)cos(d-))

_ lvlike - Nun]ikc
lvlikc + Nun]ikc

+ Kinematic reconstruction with neutrino weighting (dilepton),
kinematic likelihood fitter (single lepton)

+ single lepton with at least four jets and dilepton selection with at least two

jets

» down-type quark identified by b-tag weight and jet pT

* Variables dilepton: A¢(leptons), S-ratio and angular correlations (=direct

determination of A), single lepton: A¢(lepton, b quark or d quark from W)

* Binnend likelihood fit to fraction f of templates with and without

spin correlation
* 50 observation of spin correlation
» Largest systematic

uncertainties: mostly data
statistics and signal modelling

ATLAS

_[ Ldt=4.6b", \s=7TeV

cos(6,) cos(6.)
helicity basis
cos(8,) cos(6.)
maximal basis

———t 0.87 £0.11 £0.14
—_—— 0.75 +0.19 +0.23
—_—— 0.83 +0.14 £0.18

tt spin correlation measurements

fgu  * (stat) *(syst)
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—+-data
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TOp polarisation (Phys. Rev. Lett 111, 232002 (2013))

« Polarisation o;P using full 7TeV dataset

« neglibigle polarisation in SM from EW interaction (spin
correlation C set to SM value)

1 do 1

c;dcos&dcosﬁg 4

(14 a1 P; costh + azP; cosfz — C cosb; cosby)

« Kinematic reconstruction with neutrino weighting
(dilepton), kinematic likelihood fitter (single lepton)

* single lepton with at least four jets and dilepton selection with at
least two jets

- template fit to reweighed cosO distribution(s) using SM

* CP conserving (o, P =0,P,) and CP violating (0P =-a,P,) scenarios

ayPcpc apPopv

+0.037 +0.013
—0.035+0.01473937 0,020 +0.01610-913

 Largest systematics: jet reconstruction, ttbar and bkg modelling
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Top mass difference (PhysLer B 728C (zory)

« Top/Anti-top mass difference

using full 7TeV dataset :
+ 'Testing CTP invariance )
« Kinematic fit to ttbar events with
Amg(top) as free parameter
* single lepton selection with four or more
jets, kinematic cuts against multi-jet -
background &
« wunbinned likelihood fit to templates of E
Amg(top) from samples with different
Am(top)
Am = my—myz = 0.6710.61(stat) £0.41(syst) GeV,

« result limited by statistics, largest systematics
from fragmentation and B hadrons decay
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World top mass combination (ATLAS-CONF-z014-008)

« Top mass combination using results from ATLAS, CDF, CMS and DO

* Uncertainty from LHC < 1GeV (only with 7TeV data)

 Uncertainty on the combined top mass <0.5%

ATLAS + CDF + CMS + DO Preliminary
Tevatron+LHC m,,, combination - March 2014, L =351b"-8.7 fb” CDF Runll, l+jets . 346
) ATLAS + CDF + CMS + DO Preliminary CLDESF;’D | dilent ’
COr Runtl bets ———t = 172.85+ 1.12(0.52+0.49+ 0.86) o drepen -4.2
CDF Runll, di-| DF Runll, all j
i o 170.28£3.69(1.95  +3.19) orapthetes oy 5.5
CLSESF:ET”’ all jets (A 172.47 +2.01(1.43£0.95+1.04) CLDZ':}E””' B ets I 6.3
CBF Runll, E™+jet =870
o rt————tm  173.93+ 1.85(1.26+1.05+0.86) DO Runl, I+jets 1 103
DLO itrw‘, I+jets bttt 174.94 + 1.50 (0.83+0.47+1.16) DO Runll, di-lepton I 0.3
. . L, =53fb .
PO Funll drlepton = 174.00 £ 2.79 (2.36 + 0.55 + 1.38) ATLAS 2011, l+jets 0 15.8
i : L, =47 .
A:‘F‘L:Aj'soﬂ, I+jets —_— e ——t 172.31£1.55(0.23+0.72+1.35) ATLAS 2011, di-lepton l 71
ATLAS 2011, di-l Ly =471 , ‘
Ln:mio , di-lepton L —— 173.09 £ 1.63 (0.64 +1.50) CMS 2011, l+jets . 077
CMS 2011, I+jets L =49t :
MS 2011, 1+ — 0t —t 173.49 £ 1.06 (0.27+0.33+0.97) CMS 2011, di-lepton I -
CMS 2011, di-lepton L, =49fb" .
e . e 172.50 £ 1.52 (0.43 +1.46) CMS 2011, all jets I .
CMS 2ot alljers ———— 173.49+ 1.41060  +1.29) L= 350" 5 '
World comb. 2014 /"4 =510 o= 173.34 £ 0.76 (0.27+0.24 £ 0.67) 1
é % Tevatron March 2013 (Run I+11) e L] 173.20 £ 0.87 (0.51+0.36 + 0.61) Tovaion + LHC comb.g
8O LHC September 2013 T 1O =t 173.29 £ 0.95 (0.23+0.26 + 0.88) :
& . | . totall (stat. 1JES syst) | I |
165 170 175 180 185 -100 0 100
My, [GEV] BLUE Combination Coefficient [%]

myop = 173.34 + 0.27 (stat) + 0.71 (syst) GeV.




Pseudo-top differential cross section 7TeV

(Rau
L]
L]

AT
¥

T

IS
wi

T T
ATLAS Preliminary
—e— Data

stat. ® syst. uncert.
POWHEG+PYTHIA

= — POWHEG(HERA)}+PYTHIA
-------- MC@NLO+HERWIG

aaaa O

Expected/Data

oo

e i e

NI O NYe Yo )
i qETTT

400 500 800
Leptonic pT(t) [GeV]

]

GeV.
3

it
T

dod [_pb
dp.

o
]
o

T T T
ATLAS Preliminary
—e— Data

stat. @ syst. uncert.
ALPGEN+PYTHIA

— — ALPGEN+PYTHIA (o, UP)
-------- ALPGEN+PYTHIA («, DOWN)
mms ALPGEN+HERWIG

Expected/Data

| 1 L
200 300 400 500

p,(t) [GeV]

differential cross section measurement using
top-quark-proxy observables with full 7TeV

]

pb
rapidity

[

dly’|

dﬁﬁd

T T T
ATLAS Preliminary
—e— Data

stat. © syst. uncert.
——— POWHEG+PYTHIA
— — POWHEG(HERA)+PYTHIA
-------- MC@NLO+HERWIG

——

\s=7TeV, 461"

1

1 75 2 25
Hadronic |y (1)

URARLL T R

\s=7TeV,46f"

T

S

Wi

T T
ATLAS Preliminary 3
—e— Data

stat. © syst. uncert.
ALPGEN+PYTHIA
ALPGEN+PYTHIA (c, UP)
ALPGENsPYTHIA (¢, DOWN)
ALPGEN+HERWIG

aaaa o

Expected/Data
oo
JRCR N SR

Il 1
400 600 800

Hadronic pT(t) [GeV]

(ATLAS-CONF-2014-059)
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+ Bayesian unfolding of reconstructed pseudo-top

distributions to particle level distributions within
fiducial region

+ comparison with different MC generators (NLO and
multi-leg), PDFs, showering scheme and Alpgen
model with different shower parameters

+ Alpgen generally predict excesses of events in the
fiducial region, higher o, variations disfavoured

+ good modelling with Powheg+Pythia except for
m(ttbar)

+ Systematically limited by b-tagging, JES and ISR/FSR
modelling



Differential cross section boosted top 8TeV

(ATLAS-CONF-2014-057)

* differential cross section as a function of
hadronically decaying top pT of top quarks
pT>300GeV using full 8TeV dataset

* extend range of differential measurements to
high pT range

+ identify high pT tops with collimated decay
products using algorithm for such boosted
objects that appear as a single jet with large
radius R

* Selection based on single lepton decay mode,
target hadronically decaying top quark

* Reconstruction and selection of hadronically
decaying top quark

* Using anti-kt jet with R=1.0, jet mass > 100
GeV, apply jet trimming and jet substructure
cuts on kt-splitting scale vd |

* isolated leptons, large ETMiss

* spatial separation between lepton and large-R
jet, but nearby small-R jet identified as b-jet

* SVD unfolding of reconstructed p,,
distribution to particle and parton level

* Measurement in fiducial region defined on
particle level
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+ Comparison with different generators, also Powheg+Pythia w/w/o

EW corrections

00

* over-estimation of all MCs at particle and on parton level, especially for

high top p,.

* better agreement for particle level, slightly better agreement for
Powheg+Pythia with EW corrections

* largest uncertainties from large-R JES



top mass all-hadronic channel 7TeV @rxiv:1409.0832)

* mass measurement using full 7TeV dataset for the final state
with the largest BR

* event selection requiring at least 6 central jets p1> 30GeV after
selection of events using jet based triggers, reject leptonic events

* harder p>55GeV cut on s jets, pair-wise large distance AR>0.6
* 2 b-tagged jets among the four leading jets

* Small missing transverse momentum significance, larger
centrality C>0.6

* Reconstruction of the event using a kinematic fit, only
require equality of top and anti-top mass

* select events with good fit (LL>-45)

* Mass determination by binned maximum likelihood fit to
templates of ratio between measured W and measure top
mass R,

my = 175.1 £ 1.4 (stat.) £ 1.2 (syst.) GeV

* largest systematics residual uncertainties from JES, especially for
b-quark jets, hadronisation modelling
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Combination of Wt cross section 8TeV

* Using ATLAS measurement on full 8 TeV dataset

* Dilepton ep selection, one or two central jets, at least one b-

tag

(ATLAS-CONF-2014-052)

Events / 0.067

* Signal separation against top pairs using BDT, cross section
determined with binned likelihood fit

ows = 27.2 £ 2.8 (stat) = 5.4 (syst) pb = 27.2 £ 5.8 pb

 Significance 4.20

 Largest systematics: JES and b-tagging

* Using CMS measurement on 12.2fb 8TeV dataset

« all dilepton channels using events with 1-jet and one b-tag, 2-
jet and on b-tag and 2-jet and two b-tags

« Combination using iterative BLUE method with 19%

uncertainty

ow = 25.0 + 1.4 (stat.) + 4.4 (syst.) + 0.7 (lumi.) pb = 25.0 + 4.7 pb
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top mass in single top enhanced events 8TeV

(ATLAS-CONF-2014-055)

R L o ATA o]

* measurement in events complementary to ttbar F Lesne W.h "
< g Wt s-channel

events using full 8 TeV dataset o o 1

N\ uncertainty i

J.Ldl =2031" ]

« event selection requiring one lepton, 2 jets, including
forward jets for t-channel selection, exactly 1-btag

g NANNANNNNR SN N AASHN R
 Using event kinematics as input to NN for signal : LR L AW
purification, select events with NN>0.75 R S A I I
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 Binned maximum likelihood fit to m(Ib) ="
templates
800
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