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Motivation LAILAS

Electroweak production of top quark .
* Measurement of Standard Model (SM) % -

o Establish different production channels
o Compare cross sections with SM

¢ Check unitarity of CKM matrix

¢ Test b-quark PDF

£
= bbb b sl L

e Search for New Phenomena
* FCNC Fagt
o W
o H* J

q t q t
* 4th generation >J\"Xp< >_’_"ﬁ<
¢ ... 3" F -
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ATLAS

b= EXPERIMENT
N. Kidonakis: arXiv 1103.2792, 1005.4451, 1001.5034

t-Channel ) Wit-Channel ) s-Channel )

b W1l q t

LHC cross sections* (s = 7 TeV)

64.2 + 2.6 pb | 15.6 1.3 pb | 4.6+ 0.2 pb

Tevatron cross sections* (Vs = 1.96 TeV)

21+0.1pb | 0.25%0.03pb | 1.05%0.05 pb

[* NLO + NNLL resummation (NNLO appoximation), m,=173 GeV l /
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t-Channel ]

« PRL 107 (2011) 091802
0.036 b

‘ GATLAS

EXPERIMENT

e ATLAS-CONF-2011-101
0.70 fb-1

e ATLAS-CONF-2011-088
0.156 fb"

e ATLAS-CONF-2011-027
0.035 fb"
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[Ws-channel |

H t-channel

B Wt-channel

N ttbar

' WH+light jets

B W+HF

¥ Diboson
Z+jets

EQCD

“Classical”

Neural Network (NN)

Hidden
Nodes

Multivariate
Techniques
25000

A
/\,/\v,\f\
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N

Likelihood Fit

3 : /
£ 181 ATLAS Preliminary 95% C.L.
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Boosted Decision Trees (BDT)
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Z Event Selection & Bkg Estimates %&P[,!Tﬁ,ﬁ

Anti-k; jets, © AR=0.5(=0.4), " I _ =2 (y=77)

1 b-tag, ™ IP significance (+ Secondary Vertex)

1 isolated lepton (e/u)

E miss > 25 GeV

W boson: ™ M; > 40w, 50¢ GeV (v M;" > 60 GeV — E,miss)

Normalized to theory prediction
Normalized to measured value (150 pb)

q 5 J
W+jets Vg % NN: simultaneous fit to NN output (shape: MC) \
q g Y Cut: scale factors from 3 control regions (shape: MC)
q = HF: LO prediction scaled by factors of ttbar xs analysis

Light: BDT: scale to NNLO prediction
2D: norm.: fit to M(W) in 2 control regions

- W Vl shape: data-driven model /
~ Qcb ¥ Likelihood fit to E;miss distribution )
: q_ ¥ Shape from jet-e model / loose isolation u sample
] ) S = Likelihood fit to M;(W) distribution
= Shape from orthogonal lepton isolation sample )
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2D-Method ,~ '
simple & robust

small model dependence
Max. Lhd. fit in 2 variables
Bkg free parameter

CMS /|

@ATLAS Cut-based

EXPERIMENT

Simultaneous fit to 8 lepton
flavour / charge samples
Bkg free parameter

Candidate Events

i

1
«  ATLAS data

120 2 Jets I single-top t-channel ~]
I single-top Wt b

100 I single-top s-channel —
1 tag I top pairs h

B W-+heavy flavour
[ W+light jets
Diboson ]
N Z+jets -
B Multijets ]

Candidate Events

Muon + Electron +  Electron -

L]
0.70 fo'@7TeV

Muon -

Lepton flavour and charge

3 35 4 45
ITllightjetl
® T T T T 7
€ ,9E CMS,36pb ' Ns=7TeV * data
o E
> o .tchannel
“eok BDT [Jtwesch.
50 B =
c B wos+wee
40F I we E
305_ [ w+light jets _E
E [ Jaco
20:_ Il other 3
10E =
ot 3
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-08 -06 -04 -02 O

02 04 06

08 1

bdt

Multivariate Approaches

High sensitivity
Exploits full kinematics

Fit full output distribution

Bkg: free parameter
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N ATLAS

t-Channel Results % EXPERIMENT

124 +34%pb (2D) 3.7 .\ Dominant Systematics

= | 70. 25"%pb (BDT) 3.50| ° gjtag?ing Oelf';iCie“Cy
84+30 pb 355| - Sgnaimode
0.036 fb-' | * Factorization/
Vys|>0.62 (2D) renormalization W/Z+jets
V,,| >0.68 (BDT) ) Jetenergy scale
e Wc background
QATLAS 2
EXPERIMENT

¢ b-tagging scale factor
¢ Jetn reweighting

e MC generator

* Parton shower

¢ Jet energy scale

53" pb (cut) 1.6 o

0.035 fb- 1
| 76'%* pb (Likelhd.)
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Wt-Channel

CMS, /!

¢ CMS PAS TOP-11-022
2.1 fb

EXPERIMENT

ATLAS

EXPERIMENT

e ATLAS-CONF-2011-104
0.70 fb*

e ATLAS-CONF-2011-027

0.035 fb"

14.11.11
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CMS PAS TOP-11-022 ATLAS-CONF-2011-104

ATLAS Preliminar

Lomsmiman (a1 Select dilepton signature sl \[/)w i
~F ' - - ity :=_-".‘.;-'...,.;:;,' '.;-.“&:_,-;*_-o rell-Yan
e |t only(ee,uu,eu) S s o

0.251- i [ | ZIy*+jets/Othen 2 R RN

: ; 1 e 2 opposite-sign leptons

B ; | E{Mmiss> 30 GeV

g0.15] ¢ H - .

: b 1™ eu: no E;Mss cut,

i F H:> 160 GeV
Lo Y E{Ms>50 GeV

Py system [GeV] o ExaCt|y1 b- tagged Jet 05115>2;;5?:
Y ¥ Exactly 1 jet (no b-ID)

—twW
oz s esomed. Background Veto Cuts
S - @ Z-Window: 81<M.,,, < 101 GeV
2 i @ Drell-Yan:
oor. |4 ¥ triangle cut on Ad(l, E miss)
oot © =mreject m, <20 GeV
T e @ ttbar:

H, [GeV]

™ no bjet > 20 GeV, P;system < 60 GeV
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CMS PAS TOP-11-022 ATLAS-CONF-2011-104

Data-Driven Background Estimates

Drell-Yan

Estimate from Z-veto rejection region

% Estimate from ABCDEF method (M,,, E,™iss)
ttbar
“ Simultaneous fit (signhal & 2 jets region)
Y Estimate from sideband (= 2 jets region)

L L IS S B I E S B EE S R p—

ATLAS Preliminary
A(111) B(169) C(157)

D(1558) | E(17: F(1169)

W
o
o II_IIII[IIIIIIIIIIIIIIJII lllllllllllllll
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Mee [GeV]

1200 CMS Preliminary,\s =7 TeV | ® daw

T 2.1 fb, eelep/up CJw
L M«
Zly*+jets

1000

2800

Y

7]

€

[

>

(]

‘ 1jet 1 tag I 2 jet 1 tag 2 jet 2 tag [

signal ttbar control region

( I
.'(2 600 TT | TTTIRT T | TTTT | TTTT T | TTTT | TTTT | TTTT | TTTT | !
GCJ ATLAS Prellmlnary Dilepton Combined ]
Lﬁ : ® Data ]
« 500F I dt=0.701b" W -
8 L + B Fake leptons
Q C Z(— ee/up)+jets ]
-g 400-_ | Z(— t1)+jets
> - . i
= I:_)lboson 1
300F okl -
200g l0.7fb] -
100 .

0 o 1 2 3 4 5 6 7 8 9

Number of Jets
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S ATLAS

A EXPERIMENT

Dominant Systematics
¢ Jets (JES, res.)
¢ Factorization/ Norm. Scale

* ISR/FSR
e b-tagging

ATLAS

EXPERIMENT  Jets (JES, res., eff.)

¢ Generator
- Uncertainty Ao/o [Y%]
Statistics Data +37/-35

Statistics MC +11/-5
o (Wt) < 158 pb obs Systematics +68 / -66

o(Wt) < 94 pb eXp Total +771-75

1 0.035 b |
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L ATLAS

1A EXPERIMENT

s-Channel J

e @ATLAS

EXPERIMENT

e ATLAS-CONF-2011-118
q' 0.70 fb1

O
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L ATLAS

1A EXPERIMENT

only (e, u)

» Background Estimates

@

QCD: data (E;™'ss, loose sample)

Select leptonic W decays

p:(lep, jet, E;™s5)>25 GeV
m;(W) > 60 GeV - EMiss

o W+jets: MC (shapes), data (norm., flavor)
¢ ttbar, t-channel: theory predictions
¢ Final Selection

@

@

@

@

2 b-tagged jets (S/VB 0.26 > 0.88)
rntop,jet1’ mtop,jet2

pr(jetl,jet2)

m(W)

AR (jetl,lep), AR(jet1,jet2)

- ATLAS Preliminary
" 2 jets pretag

Candidate Events

"2 : ATLAS Prelimlinary /:
L%) [ 2jets 1-tag 1-Tag ]
. - .
= 1000
i)
o)
[
8 i
5001
B s-channel CO ' 600
H t-channel

' v]
B Wt-channel| | 2jets 2-tag 2-Tag, final |

N ttbar

W-+light jets [
B W+HF 401 7
¥ Diboson [

Z+jets 201 -
®QCcD !

= 1
L ATLAS Prelimit

60

e 296 data events (285+17 pred.), SB = 0.98

400 6;00
m top, b—jet1 [GeV/C ]

%

14.11.11

HCP 2011 - Single Top Results from ATLAS & CMS

Dr. Petra Haefner, MPP



s-Channel Results LALLAD

ATLAS-CONF-2011-118

Uncertainty Ao/o [%]
Statistics Data +100
Statistics MC +70
Systematics -110/ +90
Total -160/ +150

Dominant Systematics
e MC Generator

¢ Luminosity

e QCD normalization
¢ pb-ldentification

Expected limit

~5 X SM cross section (4.6 pb)

5(s)< 20.5 pb '
Observed limit 0y(s)< 26.5 pb

J

-log likelihood

-log likelihood

[0.70 fb-" |

— 95% C.L.

ATLAS Preliminary

90% C.L.

68% C.L.

TR AV ARTANIRTHN B TEVIRTR S PR P S TH AN TRRT ] AYAN] RN TIN AT

4 5 6 7 8
thred(s—channel)/GfM(s—channeI)

— ATLAS Preliminary |

95% C.L.

90% C.L.

68% C.L.

ETEN TRV TS [ PR ST TR A1 RN TI T

2| |||3 1l 1 s

5 6 7
GtObS (s—channel)/O'fM(s—channeI)
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B CCATLAS

1A EXPERIMENT

| Flavour Changing Neutral CurrentJ

@ATLAS

EXPERIMENT

e ATLAS-CONF-2011-061
v 0.035 fb'
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Event Selection

e Search for FCNC in single top production 0.035 fb" ]

ATLAS-CONF-2011-061

* Highly suppressed in SM, enhanced BR in many BSM models
* Use NN to separate possible small signal from background
Event Selection

* Select leptonic W decays only (1 isolated e/u, pr > 25 GeV)
@ M: ETmiss > 20 Gev, MTW > (60 Gev - ETmiss)
o e: E;Mss > 35 GeV, MW > 25 GeV

* Exactly 1 b-tagged jet, p; > 25 GeV

0-35__|\\||\\||\\| | ||\\||\\||‘s\\g\|l“||“__ -'(24000_||||||\|||\|||||\|||||\||||||||||||‘||| g k||||||||IIIIIIIIIIIIIlI‘|\|‘|\|‘|\|‘|||7
- — >lgna - [ N ® data r . . ® data 4
= _ . ATLAS preliminar Q 901 ATLAS preliminar FCNC o is normalizedto the |
0.3 ATLAS preliminary ttoar L3500/ P V' M 1 a4 F P Y i cocspmmsione
o[ Simulation — Single top i LLl : I single top ] 80F » B - 3
L — Z+jets ] - L=35-3 pb -Z+jeis . r L=35 pb - Single top b
0.251- Wajets ] 3000:_ Wejets E 70F [ | ]
i — Wbb,Wct ,Wc ] L _+ - Wb, Wez ,We i o Wejets .
- SR 2500} Bl aco .
02; —acp ] E ‘ 7/, stat. uncertainty E
- ] 2000 L] .
0.15- - . * ]
1500/ o ]
0.1 . - -, ]
1000F Te, ]
- ] C """"'-l-‘.-‘-ﬁ...o_ ]
0_ OM ]
-1 -0. 8 0 6 O 4 O 2 0 0 204 0.6 0. 8 1 -1 -0.8-0.6-0.4-0.2 0 0.20.4 0.6 0.8 1 -1 -0.8-0.6-0.4-02 0 0.204 0.6 0.8 1
NN Output NN Output NN Output
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FCNC Results

b L l T T T T 17T T 1T l L LI
° ° ‘D
No evidence for signal found 5 0 -
.§ ATLAS preliminary
©
+0.08 =
o(FCNC) < 17.3 pb obs. 2 j e o
‘ 0.035 fb-1 J ( ) p a L=35 pb 1
- |0(FCNC) < 17.4 pb exp. 0.06 .
6<17.3pb@95%C.L |
0.04 .
% :l T I TTT | T'TT | T'TT | I'TT I T | T | TTT | T'TT | T :
q>) 90 :_ TLAS p rellmlnary i ::;CG is normalized to the _: 002 ]
L C - observed limit 17.3 pb 7
80:_ _ ttbar _:
C J L=35 pb - Single top ] L1 TR BRI A
70F I zets - 0 10 20 30 40 50
E Wijets E (¢ [pb] X BR
60 2 B oot e E Expected Ilmlt in ensembles
- B o . @ BBOFTTTITT I e BARRERRRRARRRAN RS
50:_ % stat. uncertainty _: qc) E ATLAS prellmlnary E
co, ] g 300 Simulation =
40 - F E L 50 Expected FCNC-top Limit < 17.4 ph-
C . ] x - o 1 3
30F - g 200E- @ 95% C.L for 35 pb’ E
L - o) - .
- ] 2 C .
20 - D 150 =
- . Q - 3
10E E 5 1005— E
$ . é 50 =
S TN e . ‘_‘:
-1 -0.8-0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1 Z 0 : 5 15 20 o5 3'0 3'5 o a5

NN Output o [pb] x BR
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G ATLAS

f/. EXPERIMENT

t-Channel ) Wt-Channel ) s-Channel )
Established at LHC 15t time measured 95% C.L. limit set
90 =975 pb (64 +3 pb™)| 227 pb (16+1pb™) | & <26.5 pb (0.7 fb)
¥ 7.60(0.7 fb') = 2.70 (2.1 fb) ~ 5 X 0,(s)SM
' = 3.50(0.036 fb) ) Y 1.2 (0.7 fbr) y y

Simple cut-based analyses possible!

| FCNC in single top production
Y <17.3 pb (0.035 fb-') 95% C.L. limit set

All results compatible with SM expectations

» Future Analyses: more new phenomena searches (W’, H*,...)
» Updates of presented analyses with full 2011 pp data set
\b Stay tuned!
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Backup




N ATLAS

t-Channel Event Selection i iicuen

Jets: anti-k;
¥ AR=0.4,p;>25GeV, |n|<4.5, N =23
“ AR=0.5,p;>30GeV, | <50,N, =2

J

Lepton: 1 isolated e/ u

Y upr>25GeV,|n|<2.5

S upr>20GeV, In|<2.1

Y e:p;>25GeV, |n| <2.47, .37 <|n}<1.52
. m e:pr>30GeV, n|<2.5 )
N

Y Emiss > 25 GeV

W Boson:

¥ M;"> (60 GeV - E,miss)

= M >40 GeV, M > 50 GeV

b-jets
$ Sec. Vertex tagger, b-ID eff. 50%, mis-ID eff. 0.37%, 1 tag
= IP significance tagger, b-ID eff. 40%, mis-ID eff. 0.10%, 1 tag )
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t-Channel — Event Yields

Process [ 2D, u channel | 2D, e channel I BDT, y channel | BDT, e channel I
single top, f channel | 17.6 £0.7 () | 11.2+£04(t) | 176 £0.7(t) | 107 £0.5(1)
single top, s channel 09 +0.3 0.6 £0.2 14 +£0.5 1.0+03

single top, tW 3.1+09 24+0.7 3.8 +1.1 <0.1
WW 0.294+0.09 | 023+0.07 0.32 £+ 0.10 0.23 +0.07
WZ 0.244+0.07 | 0.17+0.05 0.33 £ 0.10 1.5+04
ZZ 0.0184 0.005 | 0.011 £ 0.003 || 0.020 =+ 0.006 <0.1
W+ light partons 182455 11.6 £23 84 +42 7.0+35
Z+X 1.7+05 1.6 £03 0.7 +0.2 0.05 + 0.03
QCD 0.6 +£0.3 2.613% 49+25 53453
VQQ 204 +£10.2 141+71 17.6 8.8 11.7 £5.8
Wc 12.9 t129 9.4 33 9.2 132 59 39
tt 203 + 3.6 15.6 +2.8 349 +49 229 +3.2
Total background 786+152 | 584 +11.0 824 +13.1 55.9 +10.2
Signal + background | 9624153 | 69.6 +11.0 100.0 £+ 13.2 66.6 + 10.2
Data 112 72 139 82
Channel | 2D analzsis | |BDT analxsis |
,L 104.1 = 4237343 pb 90.4 + 35.171$3 pb
e 154.2 + 56.0742¢ pb 59.2 +35.17131 pb
w+e 124.2 + 33.813%9 pb 78.7 £ 25.47132 pb

combined: 83.6 = 29.8 pb

14.11.11
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= XPERIMENT

|Cut-bascd 2-jet I
Lepton epton-

| Cut-based 3-jet|
pton epion-

@ATLAS

EXPERIMENT

single-top f-channel 51.8+ 164 23.7+6.5 |33.0+7.0 163+4.8
single-top Wt 1.1+0.5 0.6+0.7 1.5+0.6 15+1.2
single-top s-channel 0.9 + 0.2 0.6+0.2 03+0.1 03+0.1
top pairs 7.1+£3.2 72+29 |268+8.0 250+7.6
W+light jets 3.7+ 1.7 26+1.2 21+1.5 21+1.4
We+jets 183+38 11.7+34 78+3.0 65+2.6
Whb+jets 7.7+59 25+25 6.2+5.2 29+24
Wec+jets 3.1+24 1.3+1.0 3.6+2.8 1.7+1.4
Diboson 0.1+0.1 0.1+0.1 02+0.2 0.1+0.1
Z+jets 02+04 0.1£0.2 1.0+1.0 1.5+1.3
Multijets <0.1 <0.1 <0.1 <0.1
TOTAL Expected 94.1+184 50.2+85 | 826+12.7 579+10.1
S/B 1.23 0.89 0.67 0.39
DATA 118 68 74 60

14.11.11

HCP 2011 - Single Top Results from ATLAS & CMS

Source I'yield after NN fit |
single-top t-channel 900 = 60
single-top s-channel 52+5
single-top Wt 165 = 16
top pairs 770 = 64
W+light jets 545 £ 173
We+jets 1480 = 400
Wbb/ce+jets 2130 = 420
Diboson 79+ 4
Z+jets 139 + 78
Multijets 700 = 250
TOTAL Expexted 6950 = 880
DATA 6953

Dr. Petra Haefner, MPP



14.11.11

uncertainty correlation BDT
statistical only 60 52

shared shape /rate uncertainties:

ISR/FSR for tf 100 -1.0 +15 | <02 <02
Q? for tf 100 +35 =35 | +03 -04
Q? for V+ets 100 +57 —-120| +26 —45
Jet energy scale 100 -88 +36 |51 +12
b tagging efficiency 100 -196 +198 | —152 +14.6
MET (uncl. energy) 100 -57 437 | -39 -05
shared rate-only uncertainties:

tt (£14%) 100 +20 -19 | +05 06
single top s (=30%) 100 -04 +05 | -04 +04
single top tW (£30%) 100 +11 -10 | <02 <02
Wbb, Wee (£50%) 100 -30 +29 | +17 -19
We (72007 100 -30 +61 | —24 +44
Z+jets (£30%) 100 -06 +0.7 |+04 0.2
electron QCD (BDT: £100%, 2D: “130%) | 50 +29 =37 | -17 +17
muon QCD (BDT: £50%, 2D: £:50%) 50 <02 <02 |-21 +21
signal model 100 -50 450 | —-40 +4.0
BDT-only uncertainties:

electron efficiency (£5%) 0 — — -14 +14
muon efficiency (£5%) 0 - - -36 +35
V+ets (£50%) 0 — — -15 <02
2D-only uncertainties:

muon W+light (£30%) 0 -14 414 | — -
electron W+light (+=20%) 0 -06 +07 | — —
W+light model uncertainties 0 -54 +54 | — —

HCP 2011 - Single Top Results from ATLAS & CMS

Dr. Petra Haefner, MPP

_ Compact Muon Solenold




EXPERIMENT

Ao /o (%)
Source F cut-basch AT I.A s
2-jet 3-jet | combined

Data statistics + 16 + 24 + 13 + 10
MC statistics + 8 + 11 +6 +7
Jet energy scale +7/-5 +10/-1 +9/-1 +32/-20
Jet energy resolution +6/-4 +8/-7 +6/-1 +4
Jet reconstruction +2/-1 + 1 + 1 +3/-2
b-tagging scale factor +17/-12 | +21/-14 | +18/-13 + 13
Mis-tagging scale factor +1 +1 +1 +1
Lepton efficiencies +6/-5 +11/-9 +8/-6 +5
Lepton energy scale/resolution +1 +1 +2/-1 +5
Generator +10/-8 | +16/-12 +11/-9 +7
Parton shower +9/-7 | +14/-12 | +10/-9 +6
ISR/FSR +19/-16 +7 + 14 + 13
PDF +5/-4 +6/-5 +5 +4
W+jets shape modeling +1 +1 +1 %1
Jet n reweighting +12/-10 | +18/-14 | +13/-11 | +10/-6
Background normalization +3

QCD normalization +4 +8 +4

W-+heavy flavour normalization +2 +2 +3

W-+light flavour normalization +1 +1 +1

Theory cross sections +7 + 13 + 8
Luminosity +6/-5 +11/-8 +7/-6 +5
All systematics +42/-27 | +51/-37 | +41/-27 | +44/-34
Total +45/-31 | +57/-43 | +44/-30 | +45/-34
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N¥

Wt-Channel Event Selection K XPL!TAﬁé

CMS PAS TOP-11-022 ATLAS-CONF-2011-104

Select dilepton signature only (ee, uu, eu)
e Exactly 2 opposite-sign leptons

= por>20 GeV, pet> 30 GeV, E;™ss>30 GeV
Y pret>25 GeV, pet> 30 GeV, E;miss>50 GeV
Exactly 1 b-tagged jet

§ Exactly 1 jet (no b-ID applied)

* Z-Veto: 81< M., < 101 GeV

* eu: no E;™ss cut, H; > 160 GeV

Drell-Yan veto: reject m, < 20 GeV

ttbar veto: no bjet > 20 GeV, P;system < 60
GeV

Y QCD veto: triangle cut on A¢(l, E,M'ss)
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Wt-Channel

| process | ee channel | | up channel |

Signal region (1jet, 1tag)

tW 24.7+09 88 +£2 39+1

tt 110+4 372+8 174+5

Z/v*(data-driven) | 20.7 £+ 3.9 10+2 457 £ 6.1

other 1.0 £0.2 5+1 2.1+0.2

all background 132 + 4 387 £9 222+8

data 149 539 276

Background region A (2jets, 1tag)

tt 53+3 169+5 81+4

tW, Z/*, other 5.1+0.8 11.0+0.6 9+1

data 76 208 100

Background region B (2jets, 2tag)

tt 23 £2 73+4 37+3

tW, Z/v*, other 1.2+0.5 2.24+0.2 1.2+0.2

data 21 86 40
Systematic uncertainty (ee/ep/ uu) [%] Z/v other
Luminosity T. = T
Pile-up multiplicity 0.48/0.55/0.73 * - .
Trigger Efficiency 15 15 - 15
Muon reconstruction and identification -/1/1 -/1/1 - -/1/1
Electron reconstruction and identification 2/2/ - 2/2/ - - 2/2/ -
JES 118/501/516 | ¥a4/757/333 - *
JER 1.1/0.5/0.4 3.1/39/44 - *
B-tagging H0/398/ 510 | 310/ 10/ oh - *
Factorization/Normalization Scale (Q2) 7.7/6/10 7.7/11/12 - *
ME/PS matching thresholds - 5.7/0.7/2.3 - *
ISR/FSR - 89/7.3/73 - *
DR /DS scheme 8.2/9.1/6.6 - - *
ESS modeling 2.3/0.9/0.9 * . B
PDF uncertainties 45/45/45 * - *
Background Normalization - 15/15/15 50/ 50/ 50 *
Simulation statistics 3.5/1.9/2.7 - - 17/21/11
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Wt-Channel Tatllat

EXPERIMENT

@ATLAS

Wi 7 [WWWZ.2Z 12X | Fakes| Source [ Bofo 9

Jet Energy Scale -32% +4.0% + 8.9% —  Data statistics +37/-35

+1.1% -4.0% -3.4% - - —  MC statistics +11/-5.4

Jet Energy Resolution F23% +9.0% ¥3.1% - - —  Lepton energy scale +7.0/-5.4

Jet Reconstruction ¥1.7%  +9.3% ¥2.8% - - —  Lepton energy resolution +9.0/-8.9

Lepton efficiencies +5.3/-29

Lepton Scale Fa‘lctor (e) £35% +£3.7% +3.7% - - = Jetenergy scale +34/-35

Lepton Resolution (ep) +2.0% _— +2.0% o - o Jet energy resolution +29/-32

Lepton Scale FaCtOI' (ee) :t4.7% :tS.S% :t6.9% - - - Jet reconstruction etﬁciency +30/_33

Lepton Resolution (ee) +2.0% - +2.0% - - —  Top pair scaling factor +23/-24

Lepton Scale Factor (uu) +0.8% +0.6% +0.4% - - —  Drell-Yan background estimation | +2.7/-4.0

Lepton Resolution (pu)  +2.0% - +2.0% - i —  Fake lepton background estimation | +4.2/-4.3

+2.6%  +6.4% +0.7% - Generator +16/-11

PDF - =  ISR/FSR +6.0/-1.9

-14% -6.3% -0.7% - PDF +5.4/2.8

MC Generator +5.7% _ +10% — — —__ Background cross-sections +6.9/-6.8

Pile up +5.0% - +5.0% - - —  Luminosity +9.2/-59

Normalization to data - £19.8% - +60% +20% +50% _All systematics +68/-66

Normalization to theory — - +5.0% — - ~ _Total +77/-75
Luminosity - - +4.5% - - -
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s-Channel

Selection Signal Background S/VB Final Selection
Preselection Only 104 153802 0.26 s-channel 16 + 6
Number of tagged jets=2 18 415 0.88 t-channel 33 + 13
30< My, jerr <247 GeV/c? 17 349 0.91 Wi 54+ 3
pr(jetl, jet2) <189 GeV/c 17 346 0.91 =
mr(W) <111 GeV/c 17 318 0.95 ;tv ot 1114:t 4;
0.43< AR(b — jetl, lepton) <3.6 17 308 0.97 e +
123< My ser1 <788 GeV/c? 17 302 098  WeHjets 10+38
0.74< AR — jetl,b — jer2) <4.68 16 269 098  Wcc+jets 14 + 12
- A Wbb+jets 70 £ 51
ource ag/o |70 .
cut-based Z-_*-J . ks
Data statistics +100 Diboson 4+1
MC statistics +70 Multijets 17 £ 10
b-tagging -30/+20 TOTAL Exp 285 + 17
Jet and lepton modeling  -20/+10 S/ ‘/E 0.98
MC generator modeling  -60/+20 DATA 206
Multijets normalization +40
Others -10/+30
Luminosity +50 @ AT LA S
All systematics -110/+90 EXPERIMENT
Total uncertainty -160/+150
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FCNC Analysis

Channel e u combined

Signal 08 + 00| 12 = 00| 19 % 00 AT L A S
Single top 129 + 13| 209 + 21| 339 + 25

i 51 + 05| 68 = 07| 120 = 09 EXPERIMENT
W+light jets 377 =+ 78| 714 £ 145 |109.1 + 165

Wbb/Wci+jets 78 + 16| 168 = 35| 247 + 338

W +c + jets 526 + 1106|1166 =+ 1234|1692 + 256

Z+jets + diboson 19 + 04| 11.7 = 25| 135 + 25

QCD 144 + 72| 331 =+ 166 | 475 =+ 180

total background | 1324 <+ 15.1 | 2775 + 325 [4099 =+ 358

data 150 340 490

Source (-lo) median (+10) .

Cross section and QCD multijet uncertainties 9.6 13.7  19.7 NN Variables
Luminosity 9.8 13.8 20.0 Variable Significance (07)
Jet energy scgle 10.2 14.8 21.1 Pr.w 66
Jet reco. efficiency 9.5 13.7 19.7 AR, b) 29
Jet energy resolution 9.6 13.9 20.2 ’

b-tagging, mis-tagging 9.6 13.9 19.5 Lepton charge 22
Electron trigger, eff. and ID 98 139 200 my 20
Electron energy scale 9.9 143 200 A¢(W, b) 18
Electron energy resolution 9.6 14.1 19.9 b 16
Muon trigger, eff. and ID 9.3 13.2 19.2 W-boson helicity 10
Muon momentum resolution and energy scale 9.7 13.9 19.6 p 9.3
HF fraction 96 142 205 e 69
PDF 95 133 194 Pr: '
ISR 1.1 157 229 e 6.6
FSR 95 133 194 Er 3.8
Pile-up 9.7 139 197 my 4.3
W+jets shape 9.5 13.7 19.8 A¢(£,b) 4.2
All systematics 12.0 17.4 25.6
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