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Top quarks at ATLAS: production

(*) talks by A. Hasib, P. Rieck
o top quarks produced via strong

and electroweak interactions
@ comparatively large cross sections (*)
©13TeV: o = 803 pb, ot.chan = 229 pb

= millions of top quarks produced

data recorded by ATLAS

2011: 46! 7 TeV
2012: 203 fb! 8 TeV
2015: 32f71 13 TeV

top pair production single top production
t

q q

[cds.cern.ch, particlezoo.net]

w

gg-fusion
dominant @ LHC

~+I

t-channel t
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http://cds.cern.ch/record/2138951
http://cds.cern.ch/record/2114851
http://indico.desy.de/contributionDisplay.py?sessionId=4&contribId=53&confId=12482
http://indico.desy.de/contributionDisplay.py?sessionId=4&contribId=57&confId=12482
http://cds.cern.ch/record/1095924
http://www.particlezoo.net/

Top quarks at ATLAS: decay

o top quarks decay electroweakly

o lifetime shorter than hadronization timescale

q, 1"
= study 'bare’ quark properties
w-
o decay proportional to |VCKM\2
= t — Wb (=~ 100%) t q.v

= use b-tagging to select top events

Top Pair Branching Fractions

46%

THets 15%

"dileptons"

ATLAS [d0.fnal.gov]

EXPERIMENT (only considering e/ in leptonic channels)

[AtlasPublic]
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/EventDisplayStandAlone
http://www-d0.fnal.gov/Run2Physics/top/top_public_web_pages/top_feynman_diagrams.html

Measuring m¢,, at ATLAS

top quark event topologies Standard Model Total Cross Section sawe novzore [AtlasPublic]
o 6 jets (2 bjets) o 4 jets (2 bjets) e - 1
@ no leptons o 1 lepton ol T e ]
e no ETs (0 v) o ETiss (1v) wh o ]
0L 7 1

| T g
@ 2 bjets o 2 jets (1 bjet) lj ] -2 L ]
o 2 leptons o 1 lepton ol B ]
o ETS (2 1) o EMiss (1v) B E = T T P
measure top quark mass as defined in MC o exploit dependance of cross section

@ choose observable sensitive to mop on the top quark mass

o fit signal distribution(s) for different @ measure the inclusive cross section of
simulated values of mop tt production

@ establish linear dependence of fit o measure differential tt + 1-jet cross
parameters on myop (= template) section

= fit template(s) to data and extract miop ) = extract mf:’!e from oppees |

Michael Bender  (LMU Miinchen) DIS 2016, 13.04.2016 3/9


https://twiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicResults

top in the fully hadronic decay channel @ 7 TeV

Fully had c channel @ 7 TeV [Eur. Ph 3 e \s-7ToV
y [ Y S ool |Ldt=46m . 3
5 Signal
. _5 500 ATLAS — ~ Background
o large QCD multijet background E
= high jet pt requirements and b-tagging
to select fully-hadronic tt-events
o estimate background from data (ABCD method)
__ H 1 H H 0 o L L L L 1 1 L L L
@ reconstruct tt-pair with kinematic fit O e a4 55 5 4 56585 33 54 56
= miop = 175.1 £ 1.4 (stat) + 1.2 (syst) GeV Raz
) Signal modelling Am, (GeV)
Method calibration 0.42
Trigger 0.01
o o 0. . ~
£ ATLAS Simulation £ ATLAS Simulation Signal MC generator 030
309 3009 Had i 050
§ 00 \s=7TeV. E 0.05 1s=7TeV Lot =
£ 004 o = 170 GeV = 004 T - 175 Gev Fast simulation 024
0.03| Eindi =131 < 003 ndi=1.11 Colour reconnection 0.22
0.02 0.02) Underlying event 0.08
0.01 0.01 ISR and FSR 022
- Proton PDF 0.09
EN ] Pile-up 002
1618 2 22242628 3 323436 I 1618 2 22242628 3 323436 Background modelling Amy (GeV)
. -
* ’ Multijet background 035
0.0°
#é ppel 'ATLAS Simulation Jet measurements Am; (GeV)
Jet energy scale (see Table 4) 051
0.05 - gy
1s=7TeV 4 e
0.04 Ty = 180 Gev ¢ tSimulation b-jet energy scale 0.62
0.03} endioto2 4 T Gaussian Jet energy resolution 0.01
0.02) - Landau Jet reconstruction efficiency 0.01
0.01 Gaussian + Landau b-tag efficiency and mistag rate 0.17
- (Separata fit) Soft contributions to missing energy 0.02
g § Combined fit N
Tle JVEF scale factors 0.02
il 1618 2 22242628 3 323436 N N
Total systematic uncertainty 122

52
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http://link.springer.com/article/10.1140/epjc/s10052-015-3373-1

top iN lepton+jets & dilepton decay channel @ 7 TeV

Lepton+jets & dilepton channel @ 7 TeV

[Eur. Phys. J. C (2015) 75:330]

17 — lepton+jets 7 — dilepton Combination
@ 3d method in lepton+jets channel WO (GeV] m [Gev]  mi (Gev]
o kinematic reconstruction of the tt-pair Results 17233 17379 17299
. Statistics 075 0.54 0.48
o fit simultaneously m{f,ff, m{3® and R'bzm Stat.comp. (mgg) 023 054
o 1d fit to m{e in dilepton channel Stat. comp. (JSF) 025 a
Stat. comp. (bJSF)  0.67 nfa
Y COmbine the two Channels Method 0.11+0.10 0.09 £0.07 0.07
Signal MC 0.22+0.21 026+£0.16 024
= Myop = 173.0 £ 0.5 (stat) + 0.8 (syst) GeV Hadronisation 0.18+0.12 053£009 034
) ISRFSR 0324 0.06 047£005 0.04
Underlyingevent 0,15 0.07 005+£005  0.06
3 o0 T Foooo atas e Colour reconnection 0.1+ 0.07 0.144£005 001
3 sop- ST Tev. 46" e ackground | 3 | ieTevasn’ e eckaround PDF 0254 0.00 0.11£000 0.17
E Unoartaity 2 o Uncortioy 7] W/ Z-+jets norm 0.02 +0.00 0.01 £0.00 0.02
W/Z+jetsshape 029 % 0.00 0.004£000 0.6
) NP/fake-lepton norm. 0.10 % 0.00 0.04£000 0.7
200 NP/fake-lepton shape 0.05 - 0.00 0014000 0.03
100! Jet energy scale 0.58 +£0.11 0.75 £0.08 0.41
b-Jet energy scale 0.06 + 0.03 0.68 £0.02 0.34
070 150 o0 170 160 100 T Gen Jetresolution 022+ 0.11 019 £004 0.03
Jet efficiency 0.1240.00 0.074£000 0.10
8 " amas T i g [Amas T e Jet vertex fraction 0.0 & 0.00 0.00+0.00  0.00
3 soo-IsTTeV 460! 7 2 oo ST TV, 460" J—— q b-tagging 0.50 + 0.00 0.07+£000 025
H [ Vr oy Episs 0.15+0.04 0.04:£003  0.08
Leptons 0.04 4 0.00 0134£000 0.05
200 ) f Pile-up 0,024 0.01 0.014£000 0.01
- Total 1274033 1414024 091
3060 80 100 120 140 160

s (GoV]
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http://link.springer.com/article/10.1140/epjc/s10052-015-3544-0

Miop i single top t-channel enhanced topologies @ 8 TeV

a Process SR SR (NN >0.75
t-channel enhanced analysis @ 8 TeV [ATLAS-CONF-2014-055] [ ( )
t-channel 18100 =1800 9100 £1300
5 t, Wt, s-channel 54200 £4300 4940 £600
@ measure mop With electroweakly produced tops Wjets 51000 £28000 4090 £2200
a 0 g - A Z+jets, diboson 6900 £1700 360 £90
@ signal region dominated by tt and Wjets Multijet 12200 £6100 950 480
. . Total expectation | 142000 29000 19470 £2700
@ using neural network to enhance t-channel fraction Data 143332 10833
= Myop = 172.2 £ 0.7 (stat) & 2.0 (syst) GeV Vale GeV]
M d value 172.2
i i 0.7
8 ATLAS Preliminary ! ! ! T‘ ! Jet energy scale 1.5
s 2 Jels SR electrons + muons ® DATA 1s-8TeV -
3 20000 tchannel Jet energy rcso}utlon <0.1
& i i s-channel Jet vertex fraction <0.1
o ] Z+je?_s, diboson Flavour tagging efficiency 0.3
XY qu:jc"eur?;?nty Electron uncertainties g,}
1 Muon uncertainties .1
Fa-eoar Missing 02
W +jets normalisation 04
W +jets shape 0.3
8 Z+jets/diboson normalisation 0.2
5 Multijet normalisation 0.2
£ Multijet shape 03
B O'ENNoiygut put‘ Top normalisation 0.2
t-channel generator <0.1

5 T T T T 2 T T T T t-channel hadronisation 0.7
§ 0.21—ATLAS Preliminary Simulation o3 ® {5=8TeVdata g] f-channel lour necti 03
£ 2 Jets SR electrons + muons H Bestfit: m, = 172.2 £ 0.7 (stat.) GeV * ,} \ / -channel colou .econ ection ..
H . Lehannel 3 le-top t-channel hannel underlying event <0.1
& 1, Wt, s-channel 2 P signal \—/ =
Weijels 2 = i signal AV 1t,Wt, and s-channel generator 0.2
Background R0 ) € 5
ATLAS Preliminary 43 nefe it hadronisation . <0.1
o1l ) tt colour reconnection 0.2
- [ua-man t colour
tt underlying event 0.1
500 1 ISR/FSR 0.2
Proton PDF <0.1
T Simulation sample statistics 0.3
100 300 140 Total systematic uncertainty 2.0
m(l v b) [GeV] m(lb) [GeV] Total uncertainty 2.1
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http://cds.cern.ch/record/1951323

m the inclusive tt cross-section @ 7 & 8 TeV

_ i g ATLAS '
o analysis @ 7 & 8 TeV [Eur.Phys.). C74 (2014) 3109] - o i o 0715
A euN_/ET™,461b"
. . . 250 ® en b-T-g. 46"
o select dileptonic eu top pair events B oubitag, 203"
@ measurement of o gives 200
= og=1829+7.1pb (1/s=7TeV)
150
= 242.4 4+ 10. =8 TeV s NNLONNLL
= o +10.3 pb (v/s =8 TeV) o
ole . PDF & g uncertainties following PDFALHC
o extract mfop and combine results + . %
| 25 \s [Tev]
ole .
= mio® =172.9157 GeV ,
‘ Amf** (GeV) Vs =7TeV Vs =8 TeV
V.
Data statistics 06 03
Analysis systematics 038 09
= [T T T T T sTw 2008 NhLD ] Integrated luminosity 0.7 12
2 3501 ATLAS —— — MSTW 2008 NNLO uncertainty _| LHC beam energy 0.7 0.6
c \ ——— CTI0NNLO -
S N CT10 NNLO uncertainty 4 PDF+ag 1.8 1.7
S 3000 ™ ——— NNPDF2.3 NNLO b QCD scale choice 3 el
@ r : — . NNPDF2.3 NNLO uncertainty ~_| :
& [ 8Tev “_ O \s=7TeV, 46 Jrem,
%] L ® \s=8TeV,203f" L
<} L \ 4 ATLIA s ' Top quark p‘o\a mass from clmss-sscmn
O 250 — compared to direct measurement
] DO approx NNLO: MSTWO8, 1.96 TeV 2009 ————F—r— 169.1 ":
200 C DO approx NNLO: MSTWO8, 1.96 ToV 2011 ————v——— 1675707
r CMS NNLONNLL: NNPDF2.3, 7 TeV 2013 1787,
|- /ATLAS NNLO+NNLL: PDF4LHC, 7 TeV 2014 ¥- 1714 + 26
150 L ATLAS NNLO+NNLL: PDFALHC, 8 TeV 2014 y- 1741 + 26
N J \ | | ‘ ‘ | | \l\ ATLAS NNLONNLL: PDF4LHC, 7-8 ToV 2014 1729%°
L a— L — —— —— — L — —— Direct reconstruction LHC+Tevatron 2014 | | 1733 + 0.8
164 166 168 170 172 174 176 178 180 182 ) ) ) ) ) :
pole 140 150 160 170 180 190
m [GeV] m ‘m (Gev]
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http://link.springer.com/article/10.1140/epjc/s10052-014-3109-7

top from tt + 1-jet events @ 7 TeV
Description Value
= . [GeV]
tt + 1 events @ 7 TeV [HEP 10 (2015) 121] s REXdI
| Statistical uncertainty 1.50
ole . . . — —
o mPo* from differential cross section observable: [ Scale variations (+093, 044) |
P Proton PDF (theory) and 0 0.21
oz i > Total theory systematic uncertainty (+0.95, -0.49)
o estimator R oc —HLEL - with pg = —=20 Jet energ Tncluding b-jet energy scale 094
dps 1-jet Jet energy resolution 0.02
Jet reconstruction ef ciency 0.05
@ correct distribution to parton level b-tagging ef ciency and mistag rate 0.17
Lepton uncertainties 0.07
o compare theoretical calculations to measurement ising (anverse momentum L
. Signal MC generator 0.28
= Miop = 173.7 + 1.5 (stat) + 1.4 (syst) = 5:2 (theo) GeV . 033
y ISR/FSR 072
Colour reconnection 0.14
Underlying event 025
:_-n E T T T T e Proton PDF (experimental) 0.54
27 45F ATLAS et at NLO+PS for ] Background 020
& b (o7 TeV 46fy" - 175GeV Total experimental systematic uncertainty 144
> E T o ----180 GeV i -
& 355_ T 1737 GeV (best i Total uncertainty (+2.29, -2.14)
3; 4 Data
2sE T T T T 3
£ ATLAS E
E \s=7 TeV, 4.6 fo! 3
v ¢+ Data E
5E t+1-jet at NLO+PS for mf™“=
S, s e 1 -+170 GeV B
028E .- 175 Gev E
0.2 -- 180 GeV E
——173.7 GeV (best fit) =
06 °"(7 u.‘z o.|4 o.ls

0.8
P (parton level)
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http://link.springer.com/article/10.1007/JHEP10(2015)121

Summary and outlook
Summary & outlook

@ measurements of myop, in different topologies with

different methods

o finalizing run | top quark mass measurements
= 8 TeV tt template results will be published soon

[particlezoo.net]

[particlezoo.net]

@ looking forward to first 13 TeV myop results

ATLAS Preliminary m,,, summary - Mar. 2015, L, _= 4.6 b - 20.3 fb*
e 1118 (e
—_—— 1722 £ 24 (o1
et s [E——— 172332127 (omsarmoers1en)
—— Mt e

1729 £33

—————y 1737 + 3}
—. e Word Comb.+ 10
stat. uncertainty
—— tat. 0 JSF 0 bISF uncertaity

ot uncenaioy

——— *Preliminary, — Input to ATLAS comb.
| | | | y
165 170 175 180 185 AtlasPubli
[AtlasCombinedSummaryPlots] My, [GeV] [AtlasPublic]
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http://www.particlezoo.net/
http://www.particlezoo.net/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/TOP/
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults

Backup
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top iN the fully hadronic decay channel [Eur. Phys. J. C (2015) 7

e Jet-based trigger

® > 6 jets with pp > 30 GeV and || < 2.5

® > 5 jets with pp > 55 GeV and || < 2.5

o AR > 0.6 between pairs of jets with pp >
30 GeV

e Jet vertex fraction JVF > 0.75

trons with Ep >

® Reject events w. isolated muons with pp >
20 GeV

o Exactly 2 b-tagged jets among the four leading
jets

o Missing transverse momentum significance
B/ /Hr < 3 GeV'/?

o Centrality C > 0.6

bkg bkg bkg
bkg N E N B (X) N D (X )
Nz = 7| 5+ 5
2 bkg bkg
N} N¢!
P < 30 GeV P > 30 GeV £ 0047 _“L'm-czsu;" \s=7TeV"
» . » . 5 00350 =4 « Multjet background |
= | Data Signal MC || & Signal MC 20 ATLAS — Parameterization
g | ovents events N# g cvents Nj% £ 003 2,
S | v 2 £
Drtagged jois || & Signal fraction = Signal fraction 0.025-
0 A 03,752 | S06%4 | B | 286,416 | 260711 0.0
=0.01% 0.1 £0.01% :
1 c GT8E5 [ D 77,801 [ BLITE 1L 0.015F
288 £ 0.01% 6.62 £ 0.01% 0.01 . E
2 E 1532 300L5 || F 15,551 | 2582 %13 N ?‘/"““ﬂ'oa‘ e
8.80 £ 0.20% 16.60 £ 0.27% 1618 2 22242628 3 323436

Michael Bender

(LMU Miinchen)

Ry

o
oo}

Entries / 4 GeV.

Data/(MC+BG)

Entries / 5 GeV.

Data/(MC+BG)

Entries / 0.05

Data/(MC+BG)

ATLAS

.

i, - 1725Gov

8 Multjot background
Uncerainty

- 1725Gov

Uncertainty

Ll

‘ot
Hm.o,mm ORRIKXRY st

T 1618 2 22242628 3 323436
2

1/9

DIS 2016, 13.04.2016


http://link.springer.com/article/10.1140/epjc/s10052-015-3373-1

top IN lepton—+jets & dilepton decay channel | [Eur. Phy

lepton+jets
e channel  channel
lepton trigger T TeptonHets > dilepton Combination
T T omb
Mo [Gev] | ISF | BISF || mt (GeV] || mig™ [GeV] o
one chargerd lepton Results 17233 | 1.019 | 1.003 173.79 17299
: : Statistics 0.75 | 0.003 | 0.008 054 048 0
miss miss

ET™ > 30 GeV ET™ > 20 Gev ~ Stat. comp. (M) 023| nh | ok 0.54

- ~ Stat. comp. (JSF) 025 [ 0003 | nk nh

my¥ > 30 Gev ETE + mYY > 60 GeV - Stat. comp. (bJSF) 0.67 | 0.000 | 0.008 nh
- Method 0.11£0.10 | 0.001 | 0.001 || 0.09 £0.07 007 0
>4 jets, pr > 25 GeV, |n| < 2.5 Signal MC 0222021 | 0004 | 0.002 | 0.26 0.16 0.24 | +1.00
- Hadronisation 018 £0.12 | 0.007 [ 0.013 || 0.53£0.09 034 | +.00
> 1 b-tagged jet ISR/FSR 032£0.06 | 0.017 | 0.007 || 047 £0.05 004 | —1.00
Underlying event 0.15£0.07 | 0.001 | 0003 || 005005 006 | —1.00
Colour reconnection || 0.11 £0.07 | 0.001 | 0.002 || 0.14 £0.05 001 | —1.00
PDF 025 £0.00 | 0.001 | 0002 || 0.1 £0.00 017 | 4057
W/Zets norm 0.02£0.00 | 0.000 | 0.000 | 0.0 £0.00 002 | +1.00
dilepton W/Zets shape 029£0.00 | 0.000 | 0.004 || 0.00 £0.00 016 0
NP/fake-lepton norm. || 0.10 £0.00 | 0.000 | 0.001 || 0.04 £0.00 007 | +.00
ee/pp channel e/p channel NP/fake-lepton shape || 0.05 £0.00 | 0.000 | 0.001 || 0.01 £0.00 003 | 4023
lepton trigger Jet energy scale 0.58 £0.11 | 0.018 | 0.009 || 0.75 £0.08 041 | 023
b-jet energy scale 0.06£0.03 | 0.000 | 0.010 || 0.68 £0.02 034 | +1.00
two oppositely charged leptons Jet resolution 0.22£0.11 | 0.007 | 0.001 || 0.19 £0.04 0.03 | —1.00
. Jetef ciency 0.12£0.00 | 0.000 | 0.002 || 0.07 £0.00 010 | +.00
ET' > 60 GeV Ht > 130 GeV Jet vertex fraction 0.01 £0.00 | 0.000 | 0.000 || 0.00 £0.00 0.00 | -1.00
b-tagging 050 £0.00 | 0.001 | 0.007 || 0.07 £0.00 025 | 077
my > 15 GeV Emiss 0.15£0.04 | 0.000 | 0.001 || 0.04%0.03 008 | ~0.15
Leptons 0.04£0.00 | 0.001 | 0.001 || 0.13%0.00 005 | 034
[my — mz| > 10 GeV Pile-up 0.02£0.01 | 0.000 | 0.000 || 0.01 £0.00 001 0
Total 127 £0.33 | 0.027 | 0.024 || 141 £0.24 091 | =007

>2 jets, pr > 25 GeV, |n| < 2.5

1 or 2 b-tagged jet(s)
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http://link.springer.com/article/10.1140/epjc/s10052-015-3544-0

top IN lepton+jets & dilepton decay channel Il [Eur. Phys. J. C (2015) 75:33

> > >
ATLAS 003
& o Son, 7oy Clmmesow $ Closreass $
£ ooes- o My = 1725 GoV. € ooz lusFatoo | 2
H [y = 177560V H [Jusr=tos H
g oo El 3 00 3 3
k] k] k]
01 0015
HES H H
001 (X347
0005 0,005
O qw e e a0 20 v e @ a0 20 v e @ a0 20
e (GeV) g (GeV] g (GeV)
. R R e e 3 oasf LTI L T > U VS DR A
3 004 Oy, esors00v LAS 3 [use=ass as 3 o4 Dowseross as
4 Simulaton, 15« 7 Tev S oo Simulaton, 15 7 TV < Simulaton, 15« 7 TeV
B 0035 [ Imysi2s0o s ] © ooas.| |tSFs100
£ 003 [l =17s00 g & oy [lwsreros
§ oo 3 8 oos
§ 002 é é 002 E
2 ooms 2 2 oos
001 oot
0005 0.005 =
B 70 80 0 00 110 B 70 80 0 100 110 B 70 80 0 00 110
e [GeV] e [GeV] e [GeV]
g OpT T g o g oI
4 Simuaton, G 7Tay I = 167808Y < Simuaton, G- 7Tey 1 457x098 < Simuaton, 7Ty Jovsre0ss
2 004 My = 1725 GoV £ 004 JSF=1.00 2 o | busF= 100
: Dmmemscer ¢ Dosreras ¢ Desreras
g o 2 o 3 oo
002 X
001 001 001
05 115 2 28 05 115 228 05 115 228
R L R
Foostames L T Foostames L L Foostoamas o
& 004 Simulation, (8= 7 TeV Mg = 1675 GV & 004 Simulation, (8= 7 TeV J5F =085 S 004 Simulation, s« 7 TeV DUSF 0.5
S My = 17280V 3 N
2 oms 72 N i 2 oms 2 oms
g oo g o0 g o0
3 o0z 3 o002 3 o025
5 oo 5 o0 5 o0
0015 0015 0015
001 001 001
0005 0005 0005
o

40 60 80 100 120 140 760 40 60 80 100 120 140 760
g [Gev] i (GoV) i (GoV)
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http://link.springer.com/article/10.1140/epjc/s10052-015-3544-0

Miop in single top enhanced topolgies [ATLAS-CONF-2014

T T T

02—~ATLAS  Preiminary Simulation —
2 Jets SR electrons + muons

— t-channel

- tf, W, s-channel 1

. Wijets
Event selection I

@ lepton trigger

Event fraction

@ one chargerd lepton (e/u)
o ET > 30 GeV
o m¥/ > 50 GeV m(\vb;[uée\/]

© two jets, pr > 30 GeV, |n| < 4.5 § O Ty G
. E 2 Jets SR electrons + muons
@ one b-tagged jet H — tehannel
@& o %l/ive(iss-channs\
—|A I
o pr (/) > 40Gev - (1 — Z=1A2010ly 1, /
B b
@ NN output > 0.75
V.
4 g w
FOOOTOTOOT T s e
50 100 150 200 250 300 350 400 450 500
m(j b) [GeV]
loss of total loss of total
Variable correlation (%) | Variable correlation (%) q w t
m(Lvb) 38 | Emiss 7
m(jb) 31| mp(W) 7 . N
m(Lb) 18 | cos @, j) in the top quark rest frame 6 q b
il 14| pr(W) 3
nev) 13 | n(ivb) 2
Hr(L,jets, E's%) 10 | AR(L,£vb) 1
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http://cds.cern.ch/record/1951323

Miop from the inclusive tt cross-section[Eur.Phys.J. C74 (2014) 3109]

Event selection Event counts F=1Tev =8V

. N N2 N Ny
@ lepton trigger
. . Data 3527 2073 21666 11739
@ oppositely charged pair of e and p W single top 326 +36 s34 2050 %210 360 %120
: Dibosons 19%5 0.5%0.1 120 £30 3x1
® one b_tagged ol two b_tagged Jet(s) Z(= TT— ep)Hets 28%2 1.8%0.5 210%5 71
with pr > 25 GeV, |n| < 2.5 Misidentif ed leptons 2713 158 21066 95+29
Total background 400 =40 7016 2590 =230 460 £ 130
1
o;ttbec)(m;m ) =o(m ref) ( pole) (1 +ax +axx ) Uncertainty A0/ ;7 (%)
Vs 7 TeV 8 TeV
- RTTTTTTTTTTITTIR T IR TN Data statistics 1.69 0.71
=6  ATLAS — — MSTW 2008 NNLO A
<R CT10NNLO / e {7 modelling and QCD scale 1.46 1.26
Ey - — . NNPDF2.3 NNLO 3 et -
5 \.\\ - - -+ PDF4LHC Combination | / 7 Parton distribution functions 1.04 1.13
F 3 ]
AN z s i
abe oA \ \s=7Tev, 46" / P Background‘mofiellmg 0.83 0.83
EOoN m™* (PDFALHC) = 1714 = 26GeV | '/ /] Lepton eff ciencies 0.87 0.88
\ : VA _taggi
3 § \\ T /’ P Jet_s -and l-v tagging 0.58 0.82
F \\\\ N e I el / % Misidentif ed leptons 0.41 0.34
F o\ b | t - s
2 F7 Te}/'% \\ i ///',' ! Analysis systematics (0;7) 227 2.26
1 //"/ Integrated luminosity 1.98 3.10
E 3 LHC beam ener 1.79 1.72
c . &U‘Lx_‘_u.m“fl..l.u‘ &
166 168 170 172 174 176 178 180 Total uncertainty 3.89 4.27
I
m ™ [GeV]

Michael Bender  (LMU Miinchen) DIS 2016, 13.04.2016 15/9
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