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Top Production and Decay

*> .
* pair production through strong 8W£ 3
Interaction | ;
N . .
gluon fusion dominates at the LHC N L3 *
C ? -

J
* electroweak decay t = Wb %{E
* W decay modes classify events: 3 . J
M{% or {1

"t * 5 channels with different advantages and
challenges - all covered by ATLAS:

decay modes

* 46% All hadronic (Z2xW—qq)

* 10% thag+Jets (W—qa, W—Thad V)

* 34 % Lepton+Jets (W—qg, W—e/u v)
) - T * 4% Thag+Lepton (W—Thag v,W—¢e/u V)

' e * 6% Dllepton (2x W—e/u v)

'© S . electron +jets
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Why Top Quark Pair Produ

* top quarks are an important handle in understanding the Standard Model

and searching for physics beyond it

precision

* huge data sets available at 7 & 8 TeV to
measure top production
* can precisely test perturbative QCD
* calculations available up to NNLO+NNLL* with
me=172.5 GeV:
oi(v/s =7 TeV) = 177719 pb

oi(v/s = 8 TeV) = 2531132 pb

tools & methods

*arxiv/hep-ph: 1111.5869,1112.5675,1204.5201,1207.0236,1210.6832,1303.6254

new physics?

* dominant background to many
searches for new physics (ttH, stop,
heavy resonances)

* also direct sensitivity to new physics

* in production (Z’)
* in the decay chain (t’)
* in decay itself (H*)

* comparison of different decay modes is

crucial

* provides a well understood environment to

understand the detector performance in
events with high pt objets, many jets, many
b-jets

* development and understanding of new

techniques - soft muon tagging
* measuring rare and difficult processes -

measurements including Tthad




All hadronlc

challenge event selection
* multijet trigger - 5 jets with pt > 30 GeV at trigger level
from QCD multijet * require > 5 jets with pt > 55 GeV, 6th jet with pt > 30 GeV within Inl < 2.5
production * at least 2 b-jets with pt > 55 GeV
* no ‘signature’ lepton * veto any electron or muon with pt > 20 GeV
*
*

L J
L J
—_~

* large background

veto missing transverse energy through S(Et™ss) = Et™ss/ (0.5 x v/YET) < 6
AR(b,b) > 1.2 (suppress gluon splitting)
* AR(j,j) > 0.6 for any jet pair

5 \ NMZ
2} - <1 %4; g \\Jp

W kinematic fitting
top mass * reconstruct full event topology
o * kinematic likelihood fit to determine best assignment of jets to the
277"} atLAS Preliminary Simulation’ ] top quark decays
> - Matched combinations only 1 ] .
£ 0.2 tisignal ; . * constraints on W boson mass and m(top) = m(antitop)
2 | ++ g * allows to build top mass as discriminant with improved resolution
0-15¢ , Fitted ] * select events with:
o +*ﬂ+ } Reconstructed - * m(top) > 125 GeV with 6-10 jets
; * . E * also require high probability of best permutation
0.05[- J ; . * good agreement with SM values through X2
:—A—A—A—AJMW - - -
%O 100 150 200 250 300 350 ATLAS CONF 201 2 031
~ A. Henrichs, EPS HEP 2013, Stockholm 4



All hadronic

L J
L J
_-_

> R 5

* unbinned likelihood fit to extract cross section from m;

* QCD multijet background template from data, dropping b-jet requirements in
event selection

* correction factors to account for modeling & composition differences from MC

fit result
E 250:|_| 1 1 ]
o ATLAS Preliminary
@ 2001 —
S -1
s f Ldt=471b
L
150 —
- —eo— Data
- tt signal B
100 ¢ ﬁﬂ Multijet background
50 [ -
B
' .
| |
qOO 200 300 400 500 600 700

m, [GeV]

* good agreement with Standard Model
predictions

* exploits full 7 TeV data set

* total uncertainty 37%, dominated by

systematics  gominant uncertainties

* jet energy scale
uncertainties

* b-tagging

* [SR/FSR model

* 36% total systematic
uncertainty

og = 168 £ 12 (stat.) 2 (syst.) & 6(lumi.)pb

ATLAS-CONF-2012-031

“ A. Henrichs, EPS HEP 2013, Stockholm s



t+Jets 7 TeV, 1.67 b

event selection

>

main backgrounds

* b-jet triggered events & at least two b-jets

* at least 5 jets with pr > 20 GeV & Inl < 2.5

* veto events with leptons with pt > 15 GeV

* S(EgMiss) = Er™iss/ (0.5 x /YET) > 8

* find thad > 40 GeV, as highest prjet that is not b-tagged and
does not belong to the hadronic top decay (3 jets yielding
highest pr combination)

—

b

jfl; o

strategy

* 1/3-prong decays of Thad yield small number of
tracks associated to thag-candidate

* count number of tracks with pr> 1 GeV within
AR < 0.2 & variable pt cut in cone 0.2 < AR <
0.6

* real electrons from tt can fail the lepton veto
and give Thad-candidate: consider as signal and

* top pairs (I+Jets)
* QCD multijets
* W+Jets
W
~ -
-~ s
L3 gV
= 2= hdons
N
/ \\
discriminant
@ T T T T T T 1 T T T T T3
¥ o .
- - ATLAS .
— 0.6 ) —]
= A 7,4 Component, tt MC .
E o5 | | s=7Tev E
< C q 0 e Electron Component, tt MC J
- —A— Multijets, Data 2011 ]
0.3 -
oo E
01 | . —ﬁ\—'_'ﬁ‘_'_ﬁ‘—ﬁ‘_'—'ﬁ‘—l—,g‘—|_ﬁ‘_l_ﬁ‘_I E
=B S = o~
o= | 1 | | S O R RSO SRRy T R - -
0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ntrack

subtract based on e/thad - MC ratio

. . Heichs,, Sholm

Eur.Phys.J.C, 73 3 (2013) 2328




t+Jets

e : S — -T>

* likelihood fit to number of track distribution
with:
* combined e/t - template (signal)
* gluon jet - template (QCD multijet from

dominant uncertainties

* |ISR/FSR modeling

* choice of generator
* b-Jet tagging efficiencies

sideband) * 24% total systematic uncertainty
* quark jet - template (tt from u+Jets)
final fit
g 2005_I L . | + | | I,¢I\Tl.|AIS . —i _
T qgop [ W [Lot=16715" ve=77ev * first measurement in t+Jets final
oE |-  Dazon state at LHC
- — Fit 7 .
1205 | |, I T i TauEecion) * reaches ~ 25% uncertainty
= S it [Quark-jets] 7 ; .
ot I AT i [Gluondes] - *in good agreement with all other
T T E measurements
WA T - E * in good agreement with theoretical
= e iy 1 A @ . .
00274 6 & 907z 14 16 18 predictions
ntrack
o = 194 £ 13 (stat.) + 46 (syst.) pb

Eur.Phys.J.C, 73 3 (201 3) 2328

* A. Henrichs, EPS HEP 2013, Stockholm ;0



Lepton + Jets 7/ & 8 TeV

>

typical selection

backgrounds g [ amasPpreiminary ' ] * one isolated lepton with pt > 20-25 GeV

* W+Jets a1 [ro-onow' @, [ * >3 jets with pr > 25 GeV

* QCD multijet, jets faking isolated 10°F o+Jets B * * significant amount of Et™ss > 20-35 GeV
leptons A * additional cut to suppress QCD multijets

* single top production on mr (> 20 GeV) or mr+Et™ss (> 60

* Z+Jets GeV)

* diboson production * can require 21 b-tagged jet

b

aplanarity

x10°

-—

[ ATLAS Preliminary

0

__/4,’

|\

background modeling

discriminators

* main backgrounds need to be estimated
from data
* W+Jets normalization exploiting charge

asymmetry of W production at LHC
* QCD multijet fake lepton background

through “matrix method”
* needs efficiencies for loosely isolated

leptons passing selections

*

*

*

requiring b-tagging enhances
signal purity

n (e/u) more central in tt
compared to W+Jets

several event shape
variables, like aplanarity,
energy ratios

ATLAS-CONF-2011-121

ATLAS-CONF-2012-131,149

Events / 0.05

Data / Expectation

5[ e Data

C [

0_.

e+=3 jets

W+Jets

ak [ z+Jets [ Single Top

f Ldt=5.81b"
Vs =8 TeV

Il Multijet
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¥
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Lepton + Jets

* likelihood discriminant from n(e/p), pt(j1), aplanarity, Hr,3p | « jet energy scale
* no use of b-tagging information * MC statistics
* simultaneous fit in e/u + 3,4,> 5 jet events

L J
main systematics EEI
> * signal modeling

* profile likelihood fit including systematic uncertainties as nuisance parameters

800

> IR I L L B B BN B L m
3 . ATLAS Preliminary —%— Data 20115 =7 ] —t
© 1oooldet=o.7o fo™! E‘V‘V +++++ 7 —
% E e+ 4 Jets = Zi:rg':je‘ E (D
0)24001:— 1 - T 1 T T T 1 T T T T @ S0 E B
c = 3 ATLAS Preliminary - Data2011,Vs=7TeV 3 600~ -
()] — ets — . - —t
> 2000 — fL dt = 0.70 b H tt B QCD Multijet = -
LIJ — . = 4007
= O W+Jets B Other EW -
1600 =
+ Jets e + Jets — .
1200 s | 3 Jets = i
4 Jets =5 Jets 4 Jets =5 Jets_3 S .

0 20 40 60 80 100 120 140 160 180 200
E; [GeV]

* ability to constrain systematic
uncertainties yields high precision
* 6.6% total uncertainty - most

prediction - theory uncertainty of

400
E
s 155 E
A 1.0 ot ittt bt b ! ittt it +H+ +++*++*++f+%
o — - .
s 0% %0 40 e s 100 | precise ATLAS result
Likelihood Discriminant | % good agreement with SM
similar size
o = 179.0 £ 3.9 (stat.) + 9.0 (SySt.) T 6.6(|umi.)pb

ATLAS-CONF-2011-121

“'A. Henrichs, EPS HEP 2013, Stockholm g



Lepton + Jets background suppression

L J
L J
—_~

> * tight cut on lepton pt> 40 GeV to
* first ATLAS measurement of oy at 8 TeV further reject QCD multijets faking
* likelihood discriminant: n(e/u), Aplanarity leptons

s faras peimnay .| | *iNnclusive e/u+ 2 3 jet selection for high statistics
£ T e _a ) ]
e fMufij;eV * > 1 b-tagged jet to suppress W+jets background
14000( | Z+Jets B Single Top Dibosons

12000 * negative log-likelihood minimization to obtain
100001 Y .

: _ , Cross section

8000— . . . .

ook W * W+jets normalization determined by fit

40003—

2000 17 — * consistent results between channels and with SM
. e — predictions

T 1.4

2 1.2 high statistics main uncertainties
S~ 1

§ 0.8/ Channel N o (pb) * signal modeling

e+>3 jets 31050+350 23943 +* Jet Calibrations
0 0.10.20.30405060.70809 1 3i 450004400 24242 _ _
Likelihood é‘:;;t: 00200 24140 * 13% systematic uncertainty

o = 241 £+ 2 (stat.) + 31 (syst.) T 9(|umi.)pb

ATLAS-CONF-2012-149

“A. Henrichs, EPS HEP 2013, Stockholm 10



Lepton + Jets 7 TeV 4 66 flo-!

Soft Muon Taggmg

* 36% of the signal events contain
semimuonic b—pX decays

* uses quality of match between ID
and MS hits as discriminator

* 10% efficiency for b-jets

>

* > 3 jet selection, > 1 SMT-b-jet

*remove Z/Y resonances in p+jets events

* dominant backgrounds estimated from data

* Cross section extraction counting signal events

after selection

¢ ...vvw .. | xgood agreement with SM prediction
Jracwee 4| *10.6% total uncertainty
§ o.i— ° mg:cerrtr;":tt (Jhy = ) —; ﬁnal SeleCted events
:g1.05;“‘“‘“““”““““‘“‘“““‘“‘“* -% 10" ATLASI el+23jet5|
o | T — . D 10 Preliminary —- Data
% oS T systematics 10: fL dt = 4.66 fb" D{/fVﬂ'etS
= Probe muon p_[GeV] - . 127 - Multijets
* ~ 10% total, dominating e B Other
advantages the result 107 77 noertainty
* sensitive to new physics through * uncertainties on 123
invisible cascade decays background (W/QCD) 10°
* development of new technique hormallsatlon b
* complementary in terms of * jet energy scale . 1 . m—
systematics * simulation of b—uX Number of SMT tagged jets
o = 165 + 2 (stat.) £ 17 (SYSt ) = 3(lumi.)pb | [AT(AS-CONF-2012-131

“'A. Henrichs, EPS HEP 2013, Stockholm 11




T+lepton
S R — > event selection

-ID _ _ _ * one isolated lepton with pr> 20 GeV (u) or
* start considering all jets as t-candidates 25 GeV (e)

* boosted decision trees (BDTs) from

* onhe t-candidate

calorimeter- & track-based variables * > 2 jets with pr> 25 GeV and AR(tj) > 0.4
* 20 GeV <Er (1) <100 GeV, Inl < 2.3 * sample split in O b-jets and > 1 b-jet events

* 1-3 associated tracks with pr> 1 GeV within * Ermiss > 30 GeV and YEr > 200 GeV
AR < 0.4
* sum of track charges = O >
.77 O
— ._,l_, 3
b W Z=Z=udrons
>
: <G3E <
K\& + t \\Jp
— >
v background
ackgrounds
BDT output J
. L i * electrons faking t’s: dedicated BDTe to suppress
& 1a00- ¥ O on (@) - * jets faking t’s have two sources:
@ 12001 - Corrected Background ATLAS * gluon splitting symmetric in charge -
2000 ' 4 det:z_os ! construct OS-SS distributions
8003— _+_ —i * light jets -
600F- . - look at O b-jet distributions, correct for real t’s
4001 e from Z— 1t and differences to > 1 b-jet selection
F —4— 5 :
200_— . ------- : i
% 0102 0301 050607088%3()1 Phys. Lett. B 717 (2012) 83-108

‘. Heichs, Sholm | 12



L J
L J
—_~

———e > ey
* y2 - fits to OS SS BDTJ (T vs. Jet) distributions for >1 b-jet

* separate BDTs for t1/t3 and different distributions in et/ut
* signal templates from MC, background from Ob events

* combination of 11/t3 and et/ut for cross section extraction | * b-Jet tagging
* ISR & FSR models

t+Iepton

main uncertainties

* 1-ID
* good agreement with Standard Model & other channels * total 11% systematics
final fit for 1 application of fit results
‘g 9002— ¢ =1b-tag data (a) g T o Data (b)
(L;J) 800 .... Bkg from fit '-(E' 500 [(J—l+1,, ATLAS —
@ 700;— Bkg stat. uncertainty ATLAS @ 2 B it bkg .
8 6002— — v, signal from fit + fL dt=2.05fb" 8 400 other EW det 2.05 b E

500 ;— w2ndf=0.5  __|W 3001 7/ uncertainty BDT] >07 -
400F- ® - -
300F 200F =
200 [ -
- ¢ 100F -
100
O # I_ 111 1111 1111 l-u--u-u--u-u--u-u--u-u-- O i
b 01 02 03 04 05 06 07 08 09 1 3 4 5 6 7 8 9 =10
BDT; (t,) Jet Multiplicity

o = 186 £ 13 (stat.) + 20 (syst.) T 7(|umi.)pb

Phys. Lett. B 717 (2012) 89-108

‘. Heichs, Sholm | 13



Dllepton 7 TeV O / fb 1

event selectlon

* 2 0OS leptons with pt> 20-25 GeV

* > 2 jets with pr> 25 GeV

mi> 15 GeV and Imi-mzl > 10 GeV for ee, pu
Etmiss > 60 GeV for ee, yu

Hr> 130 GeV for eu

additional selection with > 1 b-jet,
then E1™ss > 40 GeV

>

lepton+track

* sensitivity can be enhanced selecting events

with one isolated lepton and one isolated track
* |D track with pt> 25 GeV

* track-based isolation in cone of AR=0.3 < 2 GeV
* no additional b-tag requirement

* Ermiss 5 45 GeV, Ht> 150 GeV

b D . D o

1 % t

K\\\ : E1miss > 60 GeV

> T T
b-taqcunq § | ATLAS non-b-tag ee
-.(Q IIII|IIII|IIII|IIII|IIIIlllllllllllllllllililll - baCkgroundS ESOO;det=O7Ofb_1 IiItD_tata
& | ATLAS b-tag  Allchannels _ _ _ . g i W2y jets
g T e * dominant background is Z/y"+Jets 400, W Otor W
- det:O.?O fb ;i x b . 77} Uncertainty
a0l Bz sjets suppress by requirements on my
- 8 Fake leptons * estimate remaining contributions from
Bl Other EW - _
600 4 77) Uncertainty Imi-mzl < 10 GeV control region
[ 7 (Etmiss > 30/45 GeV)
400- - *  W+Jets, tt (Lepton+Jets), single top eloelo-alos
s - contribute through jets faking leptons © @ 2 £ (o]
: * estimate using “matrix method” from data
. . 1 JHEP 1205 (2012) 059
0 1 2 3 =4 g — - e ———————
Number of b-tagged jets * A. Henrichs, EPS HEP 2013, Stockholm




Dilepton

* counting events in ee, yud, ed, u+track, e+track without b-tagging and ee,
uu, el with b-tagging selections

* profile likelihood fit to all 8 bins simultaneously

* consistent picture between all channels

* 9.5% total uncertainty in good agreement with predictions

ATLAS e Theory (approx. NNLO) dominant systematics
det =0.70 b m = 172.5 GeV * modeling of the signal
ee e 18617 *?é *_2 process
Ui o 167212 . 7 * jet related uncertainties
:iL e 1;:12; iz *8 * lepton related uncertainties
C t A t { * -33 -7 . . .
WL e 1pBap4 e 40 * systematic uncertainties
ee w/ b-tagging e 18415130 %3 dominate measurement
uu w/ b-tagging ki 175+ 11 *17 *+8
eu w/ b-tagging S 192+ 7 %17 =8
Combination bt 176+ 5*11 +8
| | | | :(lstat):(sysp:(lumi)
0 50 100 150 200 250 300
o.[pb]
o L +14 e :
ox = 176 E£5 (stat.)_ll (SySt.) - 8(|um|.)pb JHEP 1205 (2012) 059

: ». Heichs, Sholm | 15



Overview

/& 8 TeV

>

T | T T T T |
--NLO QCD (pp)

= Approx. NNLO (pp
— --NLO QCD (pp)

T T T T | T T T T | T T T T | T

¢ Single Lepton (8 TeV) 241+ 32 pb

) V¥ Single Lepton (7 TeV) 179+ 12 pb
A Dilepton 173 _*1‘47 pb

o, [pb]

O All-hadronic 167 = 81 pb

102 | —Approx. NNLO (pP) @ Combined 177 *i;pb ’.’__;:;:;;;:——"
- mCDF
— ¢ DO
! 250

10 200

-
-
.
.
-
-
-
-]
-
-
-
-

/' ATLAS Preliminary

combination, 7 TeV

: : 20 Dec 2012

ATLAS Preliminary Iheory (Gooron. ML)
form, =172.5 GeV
Data 2011,\'s =7 TeV —— stat. uncertainty
— total uncertainty
Channel & Lumi. o +(stat) =(syst) =(lumi)
Single lepton  0.70 fb™ .-..-- 179+ 4+ 9= 7pb
Dilepton 070 10" e 173+ 6 *1* *%pb
All hadronic 167 +18+78 = 6 pb
1.02fb”
Combination oo 177+ 3 *%+ 7pb
Single lepton, b — Xuv -—-—- 165+ 2+17+ 3 pb
4.66 fb
Tpag + 1S 1.67 fo’! 194 = 18 + 46 pb
Tpaq + lepton 2,05 fb” _— — 1861320+ 7 pb
All hadronic ; 16812 ¥+ 6pb
471" | | | |
50 100 150 200 250 300 350

* results presented for all channels
* precise understanding of top quark

production at hand

* NO surprises - good agreement with each

other and with SM predictions

o, [pb]

* ATLAS-CONF-2012-131 for ATLAS
combination

* combination driven by high precision Lepton
+Jets and Dilepton results

* ATLAS & CMS combination will be shown by
M. Cristinziani (Saturday)

| . Heichs, holm
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Conclusions

TS

* broad program of inclusive top quark pair production measurements at
ATLAS
* excellent understanding of 7 TeV data set in terms of
* precision
* development of new techniques
* coverage of all channels
* sensitivity to new physics in top quark pair production
* allows to move to complicated properties measurements, differential
Cross sections etc.

* effort on 8 TeV just starting
* first result in Lepton+Jets channel available
* but much more to come!

-

\‘ A.»Henrichs, EP, Sholm | 1 7



BACKUP

TS
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BACKUP - systematics R

* systematic uncertainties on signal modeling through:
* |SR/FSR radiation using Pythia variations in AcerMC (typically dominant)
* choice of generator
* for hard process: MC@NLO vs PowHeg (Alpgen)
* for parton showering: PowHeg can be interfaced with Herwig/Pythia
* PDFs through varying errors/PDF sets

dilepton 7 TeV, total ~ 8% systematic uncertainties

Uncertainties Ao /o [%] ee L el eTL wTL Combined
Data statistics +8.1 +6.1 +3.9 +14.1 +14.2 +2.9
Luminosity ¥44/38 | +4.4/39 4.2 ¥5.1/42 | +5.4/44 4.3
MC statistics +1.6 +1.2 +0.8 +5.5 +4.6 +0.7/-0.6
Lepton uncertainties +6.2/-5.4 +2.9/-1.3 +3.1 +4.1 +1.8/-1.6 +2.6/-2.2
Track leptons — — — +4.4 +1.9 +0.3/-0.2
Jet /B uncertainties | +5.7/-5.7 +6.4/-3.5 | +4.7/-3.2 | +14.8/-6.4 +13.1 +4.4/-3.4
b-tagging uncertainties +1.2/-1.0 +0.7 — — — +0.4/-0.0
Z/~v*+ jets evaluation +0.4 +0.5/-0.0 — +6.2 +2.4/-2.7 +0.3/-0.2
Fake lepton evaluation | 4 e B -+3-6 ——tt3 =451 | _£1.7
Generator < 5/- +4.8/-4.5 +14/-11 +14/-13 | glL—\\
All syst.(except lumi.) %.8/-0. TS 279/-20.7 | +206.5/-23.7 | +3.0/-6.5
Stat. + syst. 118.9/-169 | +11.6/-95 | +10.1/-88 | +31.8/-25.2 | 130.7/-27.8 | 19.6/-8.2

A Fenrichs, EPS HEP 2013, Stockholm

JHEP 1205 (2012) 059
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BACKUP

l+jets SM
7/ TeV,
~ 10.5%

systematlcs

>

Iepton+Jets 3 TeV total ~ 13% systematic uncertainties

T

Source e+ >3 jets u+ >3jets combined
Jet/MET reconstruction, calibration 6.7,-6.3 54, -4.6 5.9,-52
Lepton trigger, identification and reconstruction | 2.4, -2.7 4.7,-4.2 2.7,-2.8
Background normalization and composition 1.9, -2.2 1.6,-1.5 1.8,-1.9
b- taggmg eﬁic1ency 1.7,-1.3 1.9,-1.1 1.8,-1.2
12 =T ==
" V7 - 13 ‘«—1"16"“'—'>

I 0
Relative cross section uncertainty [%] |+J ets 7 TeV’ ~ 5 /O
Source etjets pjets Combined Uncertainty up (pb) down (pb) up (%) down (%)
Statistical Uncertainty +1.5 +1.3 +1.0 Statistical 3.9 39 %) 22
Object selection Detector simulation
Lepton energy resolution +0.4/-03 +0.2/-0.1 +0.2/-0.1 Jets 3.2 —4.3 1.8 -2.4
Lepton reco, ID, trigger +24/25 +15/-1.5 +1.7/-1.8 Muon 4.1 -4.1 2.3 -2.3
Jet energy scale +3.8/-43 +32/36 +3.5/-38 Electron 2.7 -3.0 1.5 -1.7
Jet energy resolution +0.2 +0.5 +0.2 Er™ 2.0 —1.6 1.1 —0.9
Jet reconstruction efficiency +0.06 +0.06 +0.06 ' —
Jet vertex fraction +1.2/-14 +12/-14  +12/-14 oeraor (5)-‘9‘ :g-‘g‘ ?)'(5) :(3)*
ET"™ uncertainty +0.06 +0.08 +0.07 ISR/ESR 3.0 53 17
SMT muon reco, ID +1.3 +1.3 +1.3 } 18 1.0
SMT muon y2_ . efficiency +0.6 +0.6 +0.6 TE—— ) —
Background estimates QCD shape 0.7 07 04 04
Multijet normalisation +5.2 +3.9 +4.4 W shape® 0.9 -0.9 0.5 -0.5
W+jet normalisation +5.2 +5.7 +5.5 Monte Carlo statistics® 3.2 -3.2 1.8 -1.8
Other bkg normalisation +0.2 +0.2 +0.1 Systematic 9.0 290 50 -5.0
Other bkg systematics +1.6/-1.5 +25/20 +22/-1.8 Stat. & Syst. 9.8 -9.8 5.4 -54
Signal simulation Luminosity 6.6 —-6.6 3.7 -3.7
b — uX Brapching-ratto F2.9/-3.0 Total 11.8 -11.8 6.6 -6.6
SRAFSR +2.4
{ PDF +3.2
+
ﬁ = . ATLAS-CONF-2011-121 || ATLAS-CONF-2012-131,149
Total systematlcs —— e
Integrated luminosity + 1.8 a
20



* important to reduce systematic uncertainties through signal modeling

* best handle is to provide good different measurements of the cross
sections as function of the top kinematics (see talk F.Garberson) and top
quark pair production with additional jets (see poster K.J.Grahn)

* analysis with veto on additional central jets (7 TeV) can test generator
predictions

s BT = s b e
T 0.95- = S F :
o 09F S ATLAS = o 09 -
G 0.85 det:2.05 i = Q) B det=2.05 fo i
0.8 ;_ veto region: lyl < 2.1 _; 0.8 veto region: lyl < 2.1 ]
0.75E H — MC@NLO E — MC@NLO N
0'75_ e Data + stat. —— PowHEG+HERWIG _g 0.7:— . Datasstat POWHEG+PYTHIA _:
0.65 o T POWHEG+PYTHIA = L —— PowHEG+HERWIG -
0.6; Syst. + stat. .- ShEme _i 0. 6‘_ Syst. + stat. - - SHERPA N
0.55H - == ALPGEN+HERWIG _f B === ALPGEN+HERWIG 7
= | | L | = - -
© —
g 105 | | | | ]
() ]
E\ - ﬁ
R o R B e e L .
0]
=
— ] L -
T R R R VR T T R D T T
200 250 300 50 100 150 200 250 300 350 400
Q, [GeV] Q,,, [GeV]

Eur.Phys.J C72 (2012) 2043 “ A. Henrichs, EPS HEP 2013, Stockholm 27




