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Standard Model Flagship of @
the ATLAS Physics Program in 2010

QCD Electro-weak

Soft QCD - Inclusive Jets ] \ZV/Z Cross section
- Particle Multiplicities - Inclusive y - LT

- Underlying Event - Jet Shapes - W Asymmetry
- Total pp Cross Section| | - W/Z + Jets - D1boson:

- Top pair production Wy /Zy/ WW
- Single Top

Standard Model as Standard Candles:

Use the Signals we expect to see to ...
- Understand Detector
- Refine Analysis techniques

Important for physics objects used everywhere:
Charged Leptons / Missing Er / Jets / Photons
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Young Scientists Forum
- Jet production cross-section measurement - Top cross-section in lepton+jets channel

- Observation of Z—tt decays. - Estimation of SM backgrounds to SUSY




W Charge Asymmetry @

Sensitive to proton valence quark distribution.

- More W' than W~ produced at LHC (2u/1d - quark)
- Can be used to constrain PDFSs. (important for 10°<x<10")

Measured in p-channel vs p pseudorapidity:

Many experimental uncertainties cancel in Asymmetry

Selection
PE > 20 GeV, EZ"* > 25 GeV, mr > 40 GeV

1.30 x 10° Candidates

Background Estimation
7% of candidate events: 6% leptonic (Z—pu(tt)/W—1v/tt)

1% QCD jets (data-driven)



W Charge Asymmetry @
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W Charge Asymmetry @
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W+ and Zy cross sections @
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Motivation:

- First Wy, Zvy cross section measurements at 7 TeV
- Test EWK model, Sensitive to Triple Gauge Couplings
- Will Constrain New Physics in Anomalous TGCs

Signature:
- Performed 1n Leptonic Decay Channels.
- W candidate - E!, > 20 GeV, EV*% > 25 GeV, m)Y > 40 GeV
- Z candidate - E!, > 20 GeV, m;+;- > 40 GeV
- Isolated v - E2. > 15 GeV, EX*°"Y < 5 GeV, AR(l,7) > 0.7



Yields / Background @

WV e-channel | p-channel Zy e-channel |p-channel
Event Yield 0§ 077 Event Yield 95 93
W+Jets Bkg

169 +6.4+7.3|16.8+4.7+7.3
(Data) Background 38+3.8 3.4+ 3.4
EWBkg 1101+08+1.1/12.4+09+1.4 (MC) o o
1+0.8+1. 4+09+1.
(MC)
> T — > I B RARENE
S 40-ATLAS Preliminary \s = 7TeV, [Lat= 3506 B fgiATLAS Preliminary \'s =7TeV, [ Ldt = 35pb
1.0— 352_ —e— data —i 9 16§_ —+ —o— data _é
» 30F e Wiv+y 3 & 1aE o Z(I+y 3
o . F Wiv+et § @ F Z(ll)+jets -
*E = 4@_:‘ l W(w) . [= 105_ & ttbar _E
w 20 ttbar - W 85— E
150 + = Z() 3 sF U E
5 = S _ Lo
0 B0 100 150 200 250 300

0 50 100 150 200 250 300
m; (Lv.y) [GeV] m,, [GeV] ,



\s = 7TeV. f Ldt = 35pb”

e Data
MC Z(Il)+y

Preliminary

L L1 I B R R T T R N T
50 100 150 200 250 300
m,, [GeV]




Wy and Zy cross sections @

W+y+X Measured cross section (pb)
e-channel | 73.9 £10.5 (stat) £ 15.9 (sys) = 8.1 (lumi)
u-channel | 58.6 £ 8.2 (stat) £ 11.7 (sys) £ 6.4 (lumi1)

SM NLO Prediction: 69.0 + 4.6 (sys)

Z+y+X Measured cross section (pb)
e-channel | 16.4 £ 4.5 (stat) £ 4.3 (sys) = 1.8 (lumi)
u-channel | 10.6 £ 2.6 (stat) £ 2.5 (sys) = 1.2 (lumi)

SM NLO Prediction: 13.8 = 0.9 (sys)

Cross Section Reported for: EJ > 10 GeV / AR(l,v) > 0.5/ f.! < 0.5

1S0

Systematics limited by: y-Rec/ID, Background Estimation, Signal Acceptance.

First Wy, Zvy cross section measurements at 7 TeV
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WW Cross Sectlon

B4

Motlvatmn:

- Test EWK model, Sensitive to Triple Gauge Couplings
- Will Constrain New Physics in Anomalous TGCs
- Dominant Background to H—>WW search

Relative Missing Energy

Signature: | Eiss
- Performed Fully Leptonic Decays.
- 2 Opposite-Sign Leptons (e,)

- Large Missing Energy

11



WW Event Selectlon

Backgrounds: > F R
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WW Cross Section @

Backgrounds Events Source |Uncertainty
Drell Yan (MC) | 0.24 £0.15+0.17 —
Luminosity 11%
Top (MC) 0.55+0.12 £ 0.30 " ;
W-Jets (Data) | 0.54£0.32+021  Dackeround 9.6%
0
Other Diboson (MC) | 0.39 +0.04 +0.06  _Lxeceptance 7.4%
e [ — ° 0
Total Background | 1.72 £+ 0.37 + 0.45 Systematic 16.4%
Observed Events 8 Statistical 44%

(stat) £7(syst) pb.

NLO Predlction: 46 £ 3 pb

(MCFM with MSTW2008 (including gg))

(Signal Significance 3.0 6)
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Single Top @

t-channel Wt ¢ U s-channel ¢
,\/%i 99‘? "
d b
Utch = 66 Pb owts = 19 pb Osch, = 4 pb
(oTevatron _ 9 4 bl (o™ = 0.088 pb) (o™ = 0.86 pb)
Motivation:

- Single Top 1s a direct probe of CKM element Vi
- 3 modes w/distinct signatures
- Sensitive to many models of new physics.

Present Searches in the t- and Wt channel
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Signature
- One lepton (e/p) EL > 20 GeV

Number of events

T

miss > 25 GeV

- myY > 60 GeV — E7'ss

- 2 - jets (one b-jet)

= 130 < mTop < 210 GGV
- Light-jet eta |y ..y | > 2.5

24
22
20
18

|

|
TLAS Preliminary @\'s=7TeV

L=35pb

I t-channel

B W+t prod.

B s-channel

B top pairs

B W + heavy flavor

W +jets
Dibosons

I Z +jets

B Multijets

Single Top: t-channel @

1 ch. I ch.
t-channel 10.3+1.8 4.4+ (.8

expectation

Bk
(Data/l\g/IC) 124+3.3| 88+1.8

Observed 21 11

Results
- Signal Significance of 1.6 6

- Observed Limit: o; < 162 pb
(95 % Confidence level)

- Expected Limit: 5, < 182 pb

Limiting systematics: Jet Energy Scale,
b-tagging efficiency, Background Modeling
Results
- crossed checked with likelithood method.
- observed excess consistent w/SM prediction s



Number of Events

Allow 2-4 final state jets

Single Top: Wt
2 W Bosons in Final State
Single L.epton Channel

Similar to t-channel analysis (extra jet)

Dil.epton Wt

)
o

N
o

W
o

N
o

—_
o

Dileptons (e/u) - Z veto
1 Jet -Hr= Y pr >160Gev Background
Missing Et (ee/pu-ch)  biet.£

Lepton Dilepton
Channel Channel
12.6 = 0.9 7.1 +0.5

262.0£22.8(91.3+54

- ATLAS Preliminary  pieponcomoines: | Observed 294 107
J Ldt=35pb” ® Data
d o v 1 |Results
- Bl e 2 Analysis Expected limit | Observed limit
- Z(— ee/pp)+jets :
. 2 esiets Lepton+jets 123 pb 198 pb
I + N | - Dilepton 112 pb 110 pb
~ I0oson ] .
. Bl o o = Combined 94 pb 158 pb
- E Limiting systematics: Jet Energy Scale,
i i b-tagging efficiency, Background Modeling
i 1 Results
o 1 2 3 4 5 6 7 - observed excess consistent w/SM prediction

Number of Jets
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Conclusions

W Asymmetry

- Measured 1n p-ch. Dibosons
- Uncert. Comparable - First Wy / Zy x-section measurements at 7 TeV
w/ current PDF fits. | | - Measured WW cross section
- Future measurements | | - Future measurements constrain New Physics aTGCs
Constrain PDFs

Single Top

- Presented First Searches.

—10° o = Ce
2 - Limits 1n t- and Wt- channels
s - More Statistics will allow
10" = .
5 X-section measurements
»
0w 10° =
n
O
—_
o 2
10° =
S Theory
‘g ATLAS —
T 103 |Measurement
E ORI

W\; W; W 20 W.,.}, Z*i, - t‘Ch.w;W'W‘;Z t 2%0 17
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Leptons in ATLAS @

Electrons Muons

EM Cluster matched to track. 2 Independent measurements
“Loose” RHad / shower 2nd layer Matching reject decays in tlight
“Medium”: shower strips/ track Impact parameter reject cosmics

“Tight”: track matching / TR

Isolation required to reduce QCD Background

Lepton Efficiencies measured in data

from Ws and Zs

Neutrinos :
— W-Candidates
Presence inferred through overall
momentum imbalance.
mr = \/ 204 (1 — cos(¢t — ¢)),

Calculated using noise suppressed

clusters in calorimeter + reco. muons -



Muon Charge Asymmetry

Trigger Reconstruction pr Scale and QCD Electro-weak and t¢  Theoretical

Resolution Normalisation Normalisation Modelling
0.00 < |n.| < 0.21 0.011 0.010 0.003 0.003 < 0.001 0.007
0.21 < |n,] < 0.42 0.010 0.004 0.003 0.003 < 0.001 0.005
0.42 < |n,| < 0.63 | 0.009 0.004 0.003 0.003 < 0.001 0.006
0.63 < |, <0.84 | 0.012 0.004 0.003 0.002 0.001 0.007
0.84 < |nu| < 1.05 0.013 0.006 0.003 0.003 0.001 0.008
1.05 < |nu| < 1.37 | 0.006 0.007 0.002 0.002 0.001 0.006
1.37 < |nu| < 1.52 0.006 0.005 0.002 0.003 0.002 0.005
1.52 < |n,| < 1.74 | 0.005 0.004 0.002 0.003 0.002 0.007
1.74 < |nu| < 1.95 0.006 0.003 0.002 0.002 0.001 0.006
1.95 < |mu| < 2.18 | 0.006 0.004 0.002 0.003 0.002 0.009
2.18 < |nu| <2.40 | 0.007 0.005 0.002 0.003 0.002 0.007
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Events / 10 GeV

Wy Kinematics

—_
= ATLAS Preliminary \'s = 7TeV,f Ldt = 35pb

—— data B W(wv)
[ JW(Iv)+y [ Jttbar
mW(v)+jet Rz

1] ITIr

I B !
100 120 140 160 180
El [GeV]

Lann lannflon oo
20 40 60 80

Events

Events / 10 GeV

N7 T g
45 E—ATLAS Preliminary \s = 7TeV,det = 35pb
405_ —— data _§
3B/E | ‘ CIW(v)+y 3
30F | ""‘—'_lj 0 W(lv)+jet =
205 —e— l T [ ] ttbar E
3 l . mmzn -
15 E
10 =
5E =
%" 6
AR (l,y)
I LA B B L N B AL RN BLRLL BRI
"OFATLAS Preliminary \'s = 7TeV,f Ldt = 35pb ™"
605_ .‘q —— data _g
50 L CIW(v)+y 3
- - O W(lv)+jet S
40 L L B W(v) E
305_ _l ] 1 [ ]ttbar E
; T 0 ;
20— —
- ”;L l :I“ .
10_— —_
:..I... : — ...I...I...:
0 20 40 60 80 100 120 140 160 180 200

m; (I,v) [GeV]

22



Wy: W+jet Bkg

— >
= @ - -
D g 120~ ATLAS Preliminary
= C D ¥ 4o0f I
= e T
c L
L%’ 80
- 601~ [
B A B wf ||
e .
20F
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—e— data ]
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O W(v)+jet -
B W(tv) ]
[ ] ttbar _
mm z() .

20 25 30
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Estimate 80 +/- 0.9 % purity
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W/Z + v Yield Systematics

Process Observed events non W+jets background W 4jet background Extracted Signal
pp — evy 95 10.1£0.8 +1.2 16.9 +6.4+7.3 67.9 £9.5+7.3
pp — Uvy 97 124+09+1.4 16.8+4.7+7.3 67.8+£9.3+7.4

Process Observed events Total Background Extracted Signal

pp—ete y 25 3.843.8 21.2 £5.8+£3.8
pp— uUTuU"y 23 34+34 19.6 £4.8+3.4

Table 1: Numbers of the total observed candidate events, estimated number of background and estimated
number of signal events for the pp — Ivy and pp — [T1~y selected samples. The first uncertainty is
statistical. The second uncertainty represents the systematics. The W +jets background contribution is
estimated with a data-driven two-dimensional sideband method. Uncertainties on the luminosity deter-
mination and on the NLO theoretical cross section predictions are taken into account for the estimate
of the non W+jets background. The uncertainty on the Monte Carlo based background estimate for the
pp — 71~y process is 100%.

7~y Svstematics Wy Svstematics

Source e-channel | p-channel
Source e-channel ll-ChﬂIlIlEl v Reco/ID 13.0% 13.0%

Y Reco/ID 13.0% 13.0% Background 10.8% 10.8%
Background | 10.8% 10.8% Acceptance 9/, 9/,
Acceptance 8% 8% MeT scale/resolution 5% 5%

lepton ID 7 2.2% lepton ID 4.5% 1%

EM Scale | 4.5% 3% EM Scale 3% 4%




Wy / Zy Cross Section @

Definition

evy uvy efe y pruy
Lepton E;(pr) cut E7 > 20 GeV pr > 20 GeV E7 > 20 GeV pr > 20 GeV n I !u S

pyr >25 GeV  py>25 GeV

M| < 2.47 Nu| <2.4 M| < 2.47 Nl <2.4 :
Lepton 1 cut excluding excluding value stat. syst. lumi
1.37 < .| < 1.52 1.37 < |ne| < 1.52 pp — evy
Boson mass cut mr > 40 GeV mr > 40 GeV Mee > 40 GeV myy > 40 GeV N;ég}, 67.9 95 73 .
Er > 15 GeV Lwypb~] 364 : : 4
Photon cut 11y <2.47 (Z)jch;ldl)nil(f; < |ny| < 1.52) Cwy 0.363 0.001 0.052 i
photon isolatio,nyfraction 8{; < 0.5 Awy 6.95x107%  0.1x10 2+ _0'57 <1072 _
Total Cross Section pp—e e ¥
EJ > 10 GeV Nz, 21.2 5.8 3.8 -
Photon cut AR(l,7) > 0.5 Lzy[pb™"] 36.4 - - 4
photon isolation fraction &/ < 0.5 Czy 0.289 0.01 0.042 -
Azy 122x107%  02x1072  0.98x1072 -
Results T
— Ny 67.8 9.3 74 i
experimental measurement SM model prediction  Lwy[pb~"] 35.2 - - 3.9
o/"| pb](measured) o/ pb](predicted) Cwy 0.457 0.001 0.063 -
pp — evy 5.14+0.7(stat) =0.9(syst) £ 0.6(lumi) 4.6+ 0.3(syst) Awy 7.19x10°%  0.1x107% 0.58x10°* -
pp — Uvy 4.24+0.6(stat) +0.7(syst) £ 0.5(lumi) 4.9+ 0.3(syst) _ pp = WTHTY
pp—ete y  2.040.6(star) =0.5(syst) = 0.2(lumi) 1.740.1(syst) ) J[Vzly‘j ! ;22 4.8 34 s
4 - - zy[P : - - :
pp—utu~y  1.3+£0.3 statl) +0.3(syst) £0.1(lumi) 1.7+0.1(syst) Y 0498 001 0.059 _

- C
6774 pp](measured) olotal [pb](predicted) Wy ) -2 -2
— ot 10.5(Smt) "~ 14.6(Syst) ig,l(lumi) 69.0i4.6(syst) Awy 12.3x10 0.15x10 0.98x10 i

pp — uvy  58.6+8.2(stat) £ 11.3(syst) £ 6.4(lumi) 69.0 +4.6(syst)
pp—ee y  16.4+4.5(stat) +4.3(syst) +1.8(lumi) 13.8 +0.9(syst)
pp—utu"y  10.6+2.6(star) £ 2.5(syst) + 1.2(lumi) 13.8 £0.9(syst)
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WW Backgrounds @

Final State ete” EMISS TR e et T Emss combined
Observed Events 1 2 5 8
MC WW Signal 0.85+0.024+0.13 1.7440.04+0.24 4.814+0.06£0.68 7.40+0.07£1.05
Backgrounds
Top (MC) 0.0440.02+0.03 0.154+0.06+0.08 0.36+0.104+0.19 0.55+0.1240.30
W +jets (data) 0.0840.05+0.03 0.004+0.2940.10 0.46+0.1240.17 0.54+0.3240.21
DY (MC/data) 0.00+0.10+£0.07 0.014+0.10+0.07 0.23+0.064+0.15 0.24+0.1540.17
Other dibosons (MC) 0.05+0.0140.01 0.104+0.01£0.01 0.244-0.05+£0.03 0.3940.04+0.06
Total Background 0.17+0.114+£0.09 0.264+0.31£+0.15 1.2940.17£0.32 1.724+0.37+0.45
Signal / Background 5.0 6.7 3.7 4.3
Top B W+Jets
NZ°~Je (estimate) = N 1% x (N¥0 /e /N~ et NieptonID - . .
top ( ) data ( MC top / MC mp) fl — S cptlon 11'1 dl-J ets
Jet-Rich ID

Drell Yan

S

NW+jet Bkg — f; X N]epton ID + Jet-Rich ID

Npaa(Ep™ S % > 30GeV) = Nyc(E7S % > 30GeV)

Npy(E7™5 R > 30GeV)
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Relative Missing @

Relative Missing Energy
s Rel _ { E7"S x sin (A¢e) if Ap < /2

Emiss if Ap > 7/2

Emiss
b
E T
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WW Kinematics
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W

Acceptance

W Cross Section @

Cuts eeEMSS Channel | yuEM™SS Channel el EXSS Channel
evev TT/eTVV | UVUV TT/UTVV | eVUV TT/UT/eTVV
Total Events 18.99 7.27 18.99 7.27 37.98 14.55
2 leptons (opposite charge) 3.46 0.41 7.70 0.85 10.36 1.16
My, > 15 GeV & Z veto 2.93 0.34 6.43 0.69 10.36 1.16
E‘Trjislgel cut 1.21 0.11 2.76 0.21 7.17 0.74
Jet veto 0.78 0.07 1.63 0.12 4.38 0.43
Overall acceptance 4.1% 0.9% 8.6% 1.6% 11.5% 2.9%

Cross Section

Channels N,(SM) Ny Nops oww [pbl]
et e Eiss 0.85 0.17 1 45173
utpum Emiss 1.74 0.26 2 4613
et uTEmiss 4.81 1.29 5 36143
Total 7.40 1.72 8 40137
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Single Top: t-channel

2100 = 53604 """""""""" AR RARAN RRARNRERE BARES

Event Selectlon § ATLAS Prellmlnary @\E 7TeV : 5 ATLAS Prellmlnary @\E 7TeV :
- - g8O_JL=35pb . §50_jL=35pb E
- One lepton (e/p) ! | I | :
El ~ 20 GGV _g - Muon, 2 jets ;E: 40 = Muon, 2 jets -

I S 60 5 ]

-mT > 60 GeV — EJV*55 a0}

. . 20 |
- 2 - jets (one b-jet) ool :
- 130<MTOp<210 GGV I 10:
- Light-jet eta |ngeion)| > 2.5 ot ok '
ght’] ‘n(lf Jet)’ 100 200 300 400 500 600 5 -4 321012 3 45
Reconstructed Top mass [GeV] n(leading untagged jet)
4‘270 —IIlIIIIlII_I I_lllllllllllllll v  RITTrprTTrTTd | |||||||| |||||| |||||||||||||||| |||||_
B t-channel § 50 - ATLAS Preliminary @\'s=7TeV S 40 ATLAS Prellmlnary @\@ eV
o - - 7 > i
B W+t prod. 5 :IL=35Db1 : %35;1L=35pb E
E 50 - _ ] N -
[ ] s-chan_nel S L Electron, 2 jets ] é 30 -~ Electron, 2 jets E
B top pairs Sa0fF " 1 325F i L -
B W + heavy flavor - : . m i __)L
W + jets 30t - ! ' ]
W : . : <. T
Dibosons 20 F - 1 I :
I Z +jets i 10¢
B Multijets 10 5 ¢
- Data 0t : ot .
100 200 300 400 500 600 5 4 321012 3 4 5

Reconstructed Top mass [GeV] n(leading untagged jet)



Single Top: lepton + Jets
Background

“Matrix Method”
Fit MeT for Normalization (shapes from MC)
2 800 AT ASPreliminary 35 pb ' @ 7 TeV. 2 80FATLASPreliminary 35 pb '@ 7 Te¥
g_) | 2 jets electron pretag sample - g_) :2 jets electron tag sample iy
LL N Il top N L - Il top
% 600 - B W-Jets . % 60 [ B W-Jets l
O I []Z+Jets,diboson O - []Z+Jets,diboson 1
'c% 400 Bl muttijets - % 40E Il muttijets
O i e data O : e data
200F 20}
% 50 100 100
ET"® [GeV] ET™° [GeV]
W+Jets

Normalize to Jet Multiplicity bins 1n Data.
Obtain correction factors for:
Wbb+ijets / Wce + jets / Wc + jets
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Number of events

Single Top: t-channel

E— I
- ATLAS Preliminary @\/s=7TeV
2 I L=35pb "

Muon + Electron + Electron - Muon -

Lepton flavour and charge

I t-channel

B W+t prod.

B s-channel

B top pairs

B W + heavy flavor

T Wijets
Dibosons

I Z +jets

B Multijets

- Data

Number of events

161

14
12F
10F

| [
- ATLAS Preliminary @\/s=7TeV

iIL=35pb'1

Muon + Electron + Electron - Muon -

Lepton flavour and charge

Yields

Cut-based

Lepton +  Lepton —
t-channel 103+1.8 4.4+0.8
s-channel 0.1 £0.1 0.1 £0.1
Wt 0.1 £0.1 0.2+0.1
it 0.7+03 0.7+£04
W+jets 25+1.1 1.0+£0.5
Wc+jets 45+24 39+2.1
Wbb+jets 09+09 02+0.2
Wecce+jets 09+09 04+04
Diboson 0.1 +£0.1 0.1 £0.1
Z+jets 03+03 0.1=x0.1
QCD 22+16 21+1.5
TOTAL Exp 22.7+3.8 13.2+2.8
S/B 0.83 0.50
DATA 21 11
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Wt: Semi-Leptonic @

Extra Light flavor jet in the final state.
Same Selection as t-channel with: .
Yields

- 2-4 Jets (exactly 1 b-tag)
Table 5: Event yields after the Wt selections in the tag electron and muon samples. Uncertainties are

AR(J1,Jp) < 2.5,
from finite statistics in simulation samples and include all systematic effects.

Number of events

Number of events

0 Loi—— -
0 0 51 1. 5 2 25 3 35 4 45 5
A R(leading jet, 2" leading jet)

005 1152253354455

A R(leading jet, 2" leading jet)

Electron Muon
35 e R A s r S @ T ST 2 jets 3 jets 4 jets 2 jets 3 jets 4 jets
ATLAS Prellmlnary ] g 22F ATLAS Prellmlnary E
30 _[L— 35 0b ' @ELTToV E 520 ; J - 35 0" @VBoTTeV ] Wt 23+05 2704 12+02 24+05 28+04 12+02
o5l | E ° 18 ¢ | E s, t-channel 37+£05 12+02 03+0.1 44+06 1302 03=+0.1
- Electron, 2 jets g | Fectron. 3 jets E i 114+40 246+53 232+3.1| 125+4.1 275+60 256+38
20 ¢ = 1ok W+jets 75«38 24+15 08+0.7 8640 25+16 1.0+09
15 10 F Wc+jets 19.7+103 48+26 15+09|228+11.8 64+35 17%1.1
0 2 Wc5_+jets 21+20 09+1.0 02+0.3 27+26 13+14 04+0.5
: N Wbb+jets 38+36 12+13 0.6+0.8 47«44 2121 08=x1.0
5 - of Diboson 1.0+£02 04+0.1 0.1x0.0 1.2+02 05+01 0.1+0.0
05 et 3 ot 0605 15 2 25 3 3545 5 Z+je?s 1313 0505 06+0.6 1.2+12 0606 02+02
A R(leading jet, 2 leading jet A R(leading jet, 2" leading jet) Multijet 35+35 12+13 05+05 5734 55+£33 12+1.0
TOTAL Exp 563 +129 400+6.5 29.0+35|662+146 505+82 32.6+44
5o ATLAS Preliminary - 2 L amLas Prefiminary S/B 0.04 0.07 0.04 0.04 0.06 0.04
g _[ L= 35 pb ' @\s=7TeV : 2 30 J L= 35 pb " @\s=7TeV DATA 49 55 29 74 50 37
40 ; Muon, 2 jets R g 25 * Muon, 3 jets B
} 5
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Wt: Dilepton

Yields

Backgrounds

Process e ee uu
Wt 1.7+05 03+0.1 0.8+0.2
Fake Lepton ’ i S
Nerl rf r Ff 17 Ne tt 3972 09=+0. 6 +0.
Nre|_| r(1=p) (1= f) Fa-r A=) ||Ner|  Z—ee — 007 —
Nrr (1 -=nr I-nf (I=pHr I=Nf |[|Nrr Z = pp — — 0.7+9->
(Neel A= =r) (-nd-f) A=-HU=-r A-=HA=HIINFF 7 171 11492 02+01 04=x03
Diboson 25+05 04+0.1 1.0+0.3
Drell Yan . . Fake leptons 0.0+0.2 0.0+0.1 0.0+04
- MeT cut Efﬁ01ency from Z window TOTALExp  9.2%33 1.870¢  45+12
- Apply to Signal Region with reversed MeT DATA 2 I 2
TOp o A B B B B ©  FTrT T B BN
. . E | Dilepton Combined : ATLAS Prellmlnary S 9 ATLAS Prellmlnary Dilepton Combined : _7
- Normalizeto 2 Jet Bin 3 ' o oa [La-asmid € g [ra-ssm" E
g [ Hw 18 4 E
Other i 8 Wl 157 = :
S i |:|Z(—> ee/uu)+jets 1 & E_ Z(— ee/pp)+jets
- From MC 8 6_— |:|Z(eu)+jets ‘—_ _g 5;— [ (- w)+ets =
g i |:]Diboson 2 4f_ |:]Diboson _f
pd 4t Bl 7o pair #* af B op pair _;
: - o E
2 — - .
4 4 _ia t -z
O 05 1 15 2 25 3 % 1 2 3 4 56
R(LDY"
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Single Top
Cross Section

_8 :I':l IIIIIIIIIIIIIIII Illllﬁ IIIIIIIIIIIIIIIIIIII : -8 :_ T T T I I/ T I :
é 1.8 — é’ 1.8 =
= 3 S 16 -
S 14 - 8 14F -
1.2F = 1.2F =
1 = 1 -
0.8F — — —
0.6 - — —
0.4 ATLAS Preliminary 3 - ATLAS Preliminary
oF s=7TeV, L= 35 pb" ] A s=7 TeV, L= 35 pb" ]
0.2t o,, cut-based 3 - Oy, COMbined m
oo LoNeg T v L1 Lovv v v b by by v g b 47 _ P R T T R T T T R RR R T | ]

% 2 25 3 85 4 45 5 8 10 12 14
6/Ggy 6/Ggy,

(a) (b)

Figure 8: Observed likelihood ratio (red dashed) and profile likelihood ratio (blue solid) curves for (a)
the z-channel cut-based analysis and (b) the combined Wt-channel analysis. The horizontal green lines
represent, from the top, the 95%, 90%, and 68% confidence intervals on the extracted cross-section. The
likelihood ratio shows the effect of statistical uncertainties while the profile likelihood ratio also includes
the effect of all systematic uncertainties.
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Track /

B-Tagging

Impact
Parameter

Number of Jets
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Other SM
Results




Z—711t Observation

T’s are an important part of the SM program

Unique Signal for many signals of new Physics

45% lep/had Use semi-leptonic channel
TT \ 43% had/had  study hadronic T decays
11% lep/lep

Signature Event Selection
- High pT lepton (Trigger) - W-Suppression: A¢(Zr, )| A¢(Er, ) |mr
- Hadronic t-candidate - Di-lepton veto

(1-prong/3-prong) - Visible Mass Cut

> T T S T
— C ATLAS =8. ] C ATLAS =8. ]
RQS“ltS f og dt — 8.5 pb 8 12 Preliminaryf\(/j;;i:\/pb ] 8 12— Preliminaryf\(/j;;i:\/pb ]
10 -ch.z2=20 ) w0 e-ch. o=
e-channel | p-channel | n ‘S 1~ T * B
»n 8¢ Ow-uv 7 9 8¢ COW—uv
. . — BW-tv BW-tv
EVentYleld 29 51 8 6 EZ—-un — 5 6 EZ—-un —
S M LI>J - M
i 7 i =
multi-jet | 6.8+£0.620.7| 5.2+0.7+0.7 & * : *
2r | ] 2r | ]
EW Bkg [5.0+0.6+1.4| 4.7£0.5£1.5 Q™55 40 60 80 100 120 140 160 180200 0 20 40 60 80 100 120 140 160 180 200

From: Data/MC m,s(u, 7) [GeV] m,.(e,T,) [GeVis



Z—7tt Observation
W+J et Suppression

- ATLAS
60E Preliminary

Events / 0.05
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JHH_ 8.5 pb" -
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CD background estimate
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Top Cross Section

Semi-Leptonic Channel

UD i
Event Selection € Era0

EL > 20 GeV Lﬁm
Er > 25 GeV 80
Er +mr > 60 Ge\/“"0
> 1 b-jet “F
> 4 jets “

0

A TLAS

L 29pb

tagged e/u+jets Z

® daia
[t ]
B single t 7]
N Z + jets i
W + je =

- acb :
7/ uncertainty

Dilepton Channel ™meereties:

Event Selection %fg
O.S. lepton pair 7)1
> 2 jets 14
ee/uu-channel

/-Veto
eu-channel
Hr > 150 GeV
Hp = ZPT
l,jet

I
ATLAS

j L=29pb’

all lchannlels*

® data
[l
B single top
N Z +jets
diboson
I fake leptons

uncertainty

Number of jets

&

Combined Cross Section
i = 145 31 -

. Results
Semi-Leptonic | Dilepton
Event Yield 37 0
Background | 12.2 +5.1 |2.5+1.7

2
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S

—
o]
2 L ! | | — .
= |- ®ATLAS - NLO QCD (pp) :
b | (29pb™) =— Approx. NNLO (pp) 1
veMs - NLO QCD (pp) L
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Top w/ 35 pb’

4UE)1 600 HExpectation scalled from 2.9 pb™ ( éer 1012.1792) — -g Expectatloh scaled from 2.9 pb™ ( ?JlI’XIV 1012.1792) |
¢ | ATLAS b-tagged e/ M+/ets ] © ATLAS all channels
(400 Preliminary e data 4 @20 preliminary * data ]
: . tt : . ft
: L =35 pb . L =35 pb
1200 f P B single top 1001~ f P B single top
- W Z + jets ] Z + jets
1000% - - i = . i
W + jets ) 80 diboson
B QcD : B fake leptons
800 . -
uncertainty - 604/ / uncertainty _
600 - N %
: D e 7 -
400_— Z o
200 4 &0 % ~
0
1 2 3 >4 0 0. 1 2
Expectatlon Number of jets Expectatlon -1 Number of b-tagged jets
Scaled from 3pb Scaled from 3pb

Updated Cross Section Measurements
Coming Soon! .



Yields

Top Semi-Leptonic

e+jets channel

1-jet 2-jet 3-jet >4-jet 3-jet >4-jet

tagged tagged tagged tagged zero-tag zero-tag

QCD (DD) 219+341164+40|49+27 | 48+3.1 | 520+19 | 23.0=+11
W4jets MC) | 145+10 | 95+6.6 | 3.4+27 | 1.5+14 | 55126 | 151+10
W+jets (DD) - - - 1.9+ 1.1 - 9.3+4.0
Z+jets(MC) | 0.1 0.1 | 03+0.1 | 0.1+0.1| 02=+0.1 46+22 | 1.7+13
single-t MC) | 1.6+03 | 26+06 | 13+03 | 0.7+02 | 09+02 | 04+0.1
Total (non#) | 38.1+11 | 288+7.7|97+38 | 72+34 | 1126 +32 | 402+ 15
1t (MC) 06+02 | 40+10 | 88+18 | 149+35| 45+08 | 54+1.2

Total expected | 39 + 11 33 +8 19+4 22+5 117 £ 32 46 + 15

Observed | 30 21 |14 17 106 39
u+jets channel

1-jet 2-jet 3-jet >4-jet 3-jet >4-jet

tagged tagged tagged tagged zero-tag zero-tag

QCD (DD) 6.1+£29 | 34+1.8 | 15+£08 | 0805 | 49+£23 | 1.7+1.1
Wjets MC) | 17.8 £12 | 105+74 |43 £33 | 1.7+£1.6 | 63.6+28 | 17.6 £ 12
W+jets (DD) - - - 32+ 1.7 - 15.7+4.5
Z+jets(MC) | 0.3+0.1 | 04+0.2 [ 01+£0.1| 0.1+£0.1 | 33+1.6 | 1.3+£0.8
single-t MC) | 1.7+04 | 25+05 | 1.5+03 | 0.7+02 | 1.1+£0.2 | 0.3+0.1
Total (non#t) | 259+ 13 | 16.8+7.6 | 74+34 | 33+1.7 | 729+29 | 209 + 13
1t(MC) 0702 | 4111 |90+1.8 | 150+34 | 46+0.7 | 55=+1.2
Total expected | 27 + 13 21 +£8 16 + 4 18 +4 78 £ 29 26 £ 13

Observed 30 30 18 20 80 36

/71 N\

Systematics

Relative cross-section uncertainty [%]
Source e + jets U+ jets
Statistical uncertainty +43 +29
Object selection
Lepton reco,ID, Trigger +3 +2
Jet energy reco +13 +11
b-tagging -10; +15 -10; +14
Background rates
QCD norm +30 +2
W+jets norm +11 +11
Other bkg norm +1 +1
Signal simulation
ISR/FSR -6; +13 +8
PDF +2 +2
Parton shower & hadronisation +1 +3
NLO generator +4 +6
Sum systematics -37 ; +41 -20; +24
Integrated luminosity -11;+14 -10; +13
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Top Semi-Leptonic @
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Top Semi-Leptonic @

8] \ \ \ - ® _

§ I ATLAS tagged e+jets § i ATLAS tagged u+jets )

@ 60F e data ] W 60 o daia ]

; JL c9pd’ [ : : '[L=2.9pb'1 S :

W+J t 50 Bl single top ] 501 W singletop
A N Z+jets i i W Z + jets

O = ZJVC Djets E 40 % = I(/JI/ C-:- Djets —
B a c kg rO u n d 30 / 7/ uncertainty / uncertainty _
7 E

/7// A

10

2hjet _ e 2 S — i —
tagged ~ ' pre-tag Jtagged" umoeretjet ool
/ \ —J et f2 —j et . peorr
agged tagged Y2247
>4-ie 2 e 2-1e 1 c n
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Backgrounds

Top Dilepton

Systematics

Relative cross-section uncertainty [% ]

Process ee U e
Z+jets (DD) 0.25+0.18 | 0.67 +0.38 -
Z(— t71)+jets (MC) 0.07+0.04 | 0.14+0.07 | 0.13 +£0.06
Non-Z leptons (DD) 0.16 = 0.18 | -0.08 +0.07 | 0.47 +0.28
single top (MC) 0.08 +£0.02 | 0.07 +£0.03 | 0.22 +0.04
dibosons (MC) 0.04 +£0.02 | 0.07+0.03 | 0.15+0.05
Total predicted (non #7) | 0.60 +0.27 | 0.88 +0.40 | 0.97 +0.30
1t 1.19+0.19 | 1.87 £0.26 | 3.85 +0.51
Total predicted 1.79+0.38 | 2.75+£0.55 | 4.82+0.65
Observed 2 3 4
Nrr rr rf fr fr Ngr
Nrp|_| r(d=r) r(l = f) f(=r) f=x50 NgF
Nrr (1 =rr (I-nf (1= pr (I=1HFf || Ner
NrL 1-nd-r A-nNnA-f) A-HT=-r) (1-H1-=HIINFF

Source ee U e
Statistical uncertainty =79 5 +126 | -67 ; +100 | -56; +77
Object selection

Lepton reco, ID, Trigger 25 +11 -4 ;43 -1; 43
JES -7 +13 -14 ; +9 3545
Background rates

Fake leptons -31;+24 -4 +1 -15; +8
Z+jets -12; +4 -19; +5 25 +1
MC stat. 5543 -3, +4 + 2
Theoretical cross-section + 3 -5 +4 + 3
Signal simulation

ISR/FSR -4 +5 2543 2543
PDF 20 +1 -2 .43 -2 .43
Parton shower 9:+14 -6 ; +9 + 3
NLO Generator -8 +11 -11; +13 -3:+44
Luminosity -11; +16 -11; +16 -12; +14
All syst. 25,444 | -25; 430 -14 ; +25
Stat. + Syst. -83;+134 | -72 ;+104 | -57 ; +81
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Top Cross Section @

Semi-Leptonic Dil.epton

: . : . hannel 7 (pb

Method e + jets U+ jets e/u +jets combined Channe aii (pb)
ce 193 1343 -

: 45 46 50 ~152 -
Counting o [pb] | 105 +46 *,7 168 + 49 "0 142 + 34 73 g5 134 150
MK ~124 47
g 129 10 13
- 78 +37
Combined 15175 %5,

Combination

Combination Cross-section (pb) | Signal significance (o)
- 50

Single lepton channels 142 +34 730 4.0

Dilepton channels 151 J_rgg J_’SZ 2.8

All channels 145 +31 32 4.8

46



