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— NNLO QCD Prediction = 164.6pb.
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e Gluon-gluon fusion (70%).
e Quark-quark annihilation (30%).
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* H*-production in t quark decay.
qq—>Z’>tt production.
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Acceptance estimation.
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Background estimation details (2)
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Missing ET>40GeV

ATLAS work in progress
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* Results from individual channel analysis.
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FED

o YT AERBTEIEDAITE @ LHC-ATLAS
— BRI DILETFEZ(ZIHEE.
—7TeV DEF-IGFERIZE T5ADFBE AT

significance 5.7 o.

*1 *2 *3
174.0 +22.6 +19.1 +7.0

combined 2996 —17.4 —7.0

*1 statistics uncertainties, *2 systematic uncertainties, *3 luminosity uncertainties

pQCD DEtE L 5.7 DHEST.
— T B EEELHA.
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Event display of dilepton tt candidate
/ \ Top quark pair

High mom production
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Event /4GeV

Event /4GeV

Background physics process

« ee/uu channel

4 =
" E ATLAS work in progtgss ; data (35/pb) 3
- 2 . ]

103 é_ - * DY (up, ee)+ets ; E/u BaCkgrou nd
102 ;_ mu..o' ] . [ DYty tets )

E ry .'..w.‘ - W+jets ( e e/uu)
10 ; * e %w DiBoson i
E Mass (HH) single-t 3

Before nlets, i !
1 g MET, Zveto ﬁ e / l“l‘

0 20 40 60 80 100 120 140 160 180 200
M, [GeV]

— Z (DY) physics process dominates. o(Z-> uu/ee)/o(tt=> uu/ee) = 500
— Tight cut is required to reject DY .

e eu channel
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— Background free. ( Z-> rz physics process is the largest BG source. )
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Background estimation Dreli - Yan

« Estimate MET mismeasurement
rate, using control region.

— Control region is defined in Z mass window (Z*/g
purity = 90%) with nlets > 2, Inside Z mass,
MET>30GeV.

 Estimate the DY contamination in SR.
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Background estimation Fake lepton

* Measure detection rate for real & fake lepton.

— Z(=>ee/up), QCD 2jets events are used to estimate
detection rate for real & fake leptons.

Nrrl | rr rf fr fr 1| Ngg |
Nrr r(l—=r) r(l = 1) Sl =7) S =f) | |NrrF
Nir (1 =rr (1=-nf (1 =75r (L=05fF || Nrr
Nerl A=) =7r) A== A=H1=-7r (1=H(1=HDIINEF

* Solve the equations, and number of events
including fakes (Ngr, Ngrg, Neg).
— N, Ngg, are corresponding to W+jets.
— N, are corresponding to QCD.

I R

Expectation 0.8 0.8 0.5=x0.6
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Event /3GeV

Event yield (ee)

— data % : —— data (35/pb)
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jet multiplicity

14.9+1.7
events expected.

—11.4+1.4 signals.
— 3.521.1 backgrounds.
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Event /3GeV

Event yield (pp)

— 7.4x1.7 backgrounds.
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Event /10GeV

Event yield (epn)

Sum ET (e M) ; data (35/pb) ;
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60(
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1 events expected.
s | —47.5%4.1 signals.
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jet multiplicity
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Event Yield summary

ee HH eH
Z+jets (DD) 1.1+05 | 3.653 -
Z(— to)+jets MC) | 0.5+03 | 1.1+£0.6 | 3.271
Non-Z leptons (DD) | 0.8 £0.8 | 0.5+ 0.6 | 3.0 £2.6
Single top (MC) | 0.6+0.1 | 1.3+0.2 | 2.5+04
Dibosons (MC) | 0.5+0.1 | 0.9+02 | 2.1%)3
Total (non 17) 3.5M1 74500 | 10.8733
it (MC) 114701 201416 | 47,5737
Total expected 149710 | 27.5737 | 583123
Observed 16 31 58
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Background estimation

» Categorization of background
— (1) Z*/y(ee), Z* Iy(pp) Drell - Yan
* Pass event selection due to mis-measurement of MET.
— (2) W(ev)+jets, W(uv)+jets Fake lepton

* Pass event selection due to mis-particle identification.
(jets mimice/u )

— (3) Z (t1) + jets, WW + jets, WZ + jets, Single top
e Similar event topology with 2 leptons, MET, & jets.
SM process

« Strategy of estimation

— (1) & (2) are estimated from real detector response.
e Since it is difficult to reproduce mis-measurement in simulation.

— (3) are estimated from MC prediction.
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Top quark pair production & decay

* Top quark pair production. b-et

— 160pb (NNLO) @ 7TeV B
e gg 2 tt (70%), qq =2 tt (30%)

q t|o t i @ )
: ~ b-jet

i i lg : | = 4 70%
: o S all hadronic
 Final state of tt - 3
— | +jets : BR = 28% g
—di Iepton * BR = 4% = i tau plus jets 10%
— all jets : BR = 49% ' = lepton plus jets LA
— tau :BR=19% Midaaan S0
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Cross section measurement

N, observed N background 1
O X BR(/,L,LL) = S X

of 7
Collect & count tt event candidate. ( )
Estimate background.(N,,.«sr0und)

« Evaluate acceptance & the stabillity. (A)
— Detector performance.

— Event modeling.

* Measure luminosity (L)
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Luminosity
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Systematic error estimation

Backpround Acceptance Cross Section single top diboson Zrr
35 0.115 180.0 Yield 0.6 0.5 0.5
A Background % | A Acceptance % | A Cross Section % Uncertainty(%)

Luminosity +12/-12 - 3.4/+3.7 Lumi +3.2 +3.2 +3.2
Data Stat +109/-87 B +409/319 JES +20.1/-11.8 +24.8/-142 +20.9/-20.6
MC Stat +8.8 =22 +3.4 JER +1.3 =0.7 =20.6

Pile-up +0.4 +0.3 +0.2 JEF +2.2 £1.6 +0.0
Eake 176 ) 164 ELID SF +52/-52  +5.3/-53 +5.5/-5.5

DD Method +8.7 i 122 El Trig SF +10-10  +10-10  +10/-10

MC x-sec +69/-64 - 2.1/+2.0 Lﬁ“ﬂ{f SSFF ] ] :
JES +4.8/-5.9 +7.6/-5.5 8.3/+7.6 MC xfec +10.0/-100 +5.0/-50 +39.6/-39.6
JER +6.6 +2.6 +0.7 S T e
MC Stat +5.9 +5.1 +44.8
JEF 0.2 £1.3 =13 Pile-up +2.9 £3.9 +5.7
Mu ID SF - - - EIES +0.3/-06  -08/-15  +0.0/+0.0

Mu Tng SF - - - ElER 06/+06  -06-10  +0.0/+0.0

ElID SF +2.1/-2.1 +5.2/-52 _5.5/+6.1 Mu ES ) } i
El Trig SF +0.4/0.4 +1.0/-1.0 1.1/+1.1 Mu ER (MS) ) . i
Mu ES - - - Mu ER (ID) - - -

Mu ER (MS) - - - total (syst + lumi) | +24.3/-18.1 +26.8/-17.7 +67.2/-67.1

Mu ER (ID) - - -

EIES +0.6/+0.6 +0.5/-0.6 0.6/+04
El Resolution +0.3/-0.1 -0.0/+0.1 -0.1/-0.1
P Shower - +=4.4 +4.4
Generator - +1.0 +1.0 e e
ISR - +0.1 +0.1
FSR - +3.1 +3.1
PDF - +2.5 +2.5
Syst. total +28.0/-28.1 +11.6/-104 +14.0/-142
Cross Section (observed) ]80.01’;37:1 fg;g fg:g pb
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Systematic error estimation

Background Acceptance Cross Section single top diboson Zrr
74 0.205 1932 Yield 13 0.9 1.1
A Background % | A Acceptance % | A Cross Section % Uncertainty(%)
Luminosity +13/-13 - -3.5/+3.7 Lumi +3.2 +3.2 +3.2

Data Stat +7.0/-6.3 - +28.2/-235 JES +10.0/-93 +189/-157 +245/+00

MC Stat 89 +16 +3.2 JER +2.5 +2.8 +23.7

Pile-up +1.8 +0.9 +0.4 JEF +2.6 +2.3 +0.0
Fake +=7.7 +2.4 ElID SF - - -
DD Method. +10.8 - +0.9 El Trig SF - - -

MC x-sec +9.4/-11.6 - -29/43.5 Mu ID SF +0.7/-0.7 +0.7/-0.7 +0.7/-0.7
JES +5.9/+142 +32/-41 -49/03 Mu Trig SF +0.3/-0.3 +0.3/-0.3 +0.3/-03
JER +6.4 +1.0 +1.0 MC x-sec +10.0/-10.0  +5.0/-5.0  +33.3/-333
JEF +0.1 +1.7 +1.7 MC Stat +4.2 +3.7 +279

MuID SF +0.3/-0.3 +0.7/-0.7 -0.8/+0.8 Pile-up +2.1 £5.0 +9.3

Mu Trig SF +0.2/-02 +0.3/-03 04/+04 EI1ES - - -
Ele ID SF - - - EIER - - -
Ele Tng SF - - - MuES +0.3/-0.2 +1.0/+0.0 +0.0/+0.0
Mu ES +0.2/+0.4 +0.2/-0.2 -0.2/+0.1 Mu ER (MS) +0.5/-0.2 +1.1/-0.0 +0.0/+0.0
Mu ER (MS) +1.5/-2.0 -0.0/-0.0 -04/+06 Mu ER.(ID) +0.2/-0.0 +0.6/+0.3 +0.0/4+0.0
Mu ER (ID) +5.5/-2.9 +0.1/+0.1 -1.9/+0.8 total (syst + lunu) | +15.7/-15.2 +21.2/-183 +56.1/-50.5
E1ES +0.0/+0.0 +0.0/+0.0 +0.0/+0.0
EIER +0.0/+0.0 +0.0/+0.0 +0.0/+0.0

P.Shower - =44 =44

Generator - +0.7 +0.7
ISR - +0.9 +0.9 u u
FSR - +2.1 +=2.1
PDF - 1.9 +1.9

Syst. total +25.0/-21.1 +6.8/-7.3 +8.0/-9.3

Cross Section (observed) 193.2j§:§ ’jﬁ:g fg% pb
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Systematic error estimation

Background Acceptance Cross Section single top diboson Zrr
10.8 0.243 163.6 Yield 2.5 2.1 32
A Background % | A Acceptance % | A Cross Section % Uncertainty(%)

Lummnosity +23/273 - -36/+39 Lumunosity +3.2 +3.2 +3.2
Data Stat - - +18.3/-16.1 JES +12.8/-8.1 +219/-11.7 +239/-87
MC Stat +5.1 +1.1 +1.6 JER +0.2 +5.4 +0.3
Pile-up +5.0 +0.6 +1.7 JEF +2.2 +1.9 +35.6

Fake +23.9 - +5.5 ElID SF +3.7/-37 +3.7/-3.7 +38/-38
DD Method (DY) . _ _ El Trig SF +0.1/-0.1  +0.1/-0.1  +0.1/-0.1
MC x-sec +13.7/-13.7 - -3.1/+3.1 Mu ID SF +0.4/-04 +0.4/-04 +0.4/-0.4
JES +14.3/-6.7 +19/-28 -5.1/+4.5 Mu Trnig SF +0.0/-0.0 +0.0/-0.0 +0.0/-0.0
JER +1.2 +1.3 +1.0 MC x-sec +10.0/-10.0 +5.0/-5.0 +35.2/-352
JEF +2.5 +1.7 +2.3 MC Stat. +3.1 +2.5 +16.9

Mu ID SF +0.3/-0.3 +0.4/-0.4 -0.4/+0.4 Pile-up +3.0 +3.5 £12.4

Mu Trig SF +0.0/-0.0 +0.0/-0.0 -0.0/+0.0 E1ES +0.2/-0.2 +0.2/-0.5 +0.0/+0.0
ElID SF +2.7/-2.7 +3.7/-3.7 4.1/+4.5 EIER -0.1/+0.1 +0.1/-0.1 +0.0/+0.0
El Trig SF +0.1/-0.1 +0.1/-0.1 -0.1/+0.1 MuES +0.1/-0.0 +0.1/+0.0 +2.7/+0.0
Mu ES +0.8/+0.0 +0.1/-0.1 -03/+0.1 Mu ER (MS) +0.1/-0.1 +0.0/-00  +0.0/+2.7

Mu ER (MS) +0.0/4+0.8 -0.0/-0.0 +0.0/-0.2 Mu ER (ID) -0.1/+0.1 -0.0/+02  +0.0/+0.0

Mu ER (ID) -0.0/+0.1 -0.0/-0.0 +0.0/+0.0 total (syst + lumi) | +17.6/-146 +240/-154 +482/-426

ElES +0.1/-0.2 +0.1/-0.1 -0.1/+02
El ER -0.0/-0.0 +0.0/4+0.0 -0.0/-0.0
P Shower - +5.2 +5.2
Generator - +1.2 +1.2
ISKE - +1.2 +1.2 e u
FSE - +1.1 +1.1
PDF - +2.2 +2.2
Syst. total +32.2/-296 +7.7/-8.0 +11.3/-11.4

Cross Section

163_5+30.0 +18.5 +1§S Ph

-26.5 -18.7 -5.
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Events / 5 GeV

Control region plots

 Validation of the distribution (ee channel)

i \ | L, ]
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; 04; ® data N
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Control region plots
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