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PHYSICS MOTIVATIONSPHYSICS MOTIVATIONS
C D M d BRCategory Decay Mode BR

Dilepton tt-bar →eνb eνb
tt-bar →μνb μνb
tt bar eνb μνb

1/81
1/81
2/81

4/81 (5%)

tt-bar →eνb μνb 2/81

τ-Dilepton tt-bar →eνb τνb
tt-bar →μνb τνb
tt-bar →τνb τνb

2/81
2/81
1/81

5/81 (5%)

tt-bar →τνb τνb 1/81

Lepton+jets tt-bar →eνb qqb
tt-bar →μνb qqb

12/81
12/81

24/81 (30%)

tt bar →τνb qqb 12/81tt-bar →τνb qqb 12/81

All-hadronic tt-bar →qqb qqb 36/81 36/81(44%)
Observation of the process: tt-bar W( l+νl )W( τ+ντ )bb, l:e or μ in the early ATLAS data p ( l ) ( τ ) μ y

sample (100 - 1000 pb-1)
Background for SUSY, SM and MSSM Higgs.
Possible contribution to comissioning the ATLAS Tau reconstruction / Tau ID methods.

To complete the scan of the ttbar channels for cross section measurements:To complete the scan of the ttbar channels for cross section measurements:
Low yield of events, but independent sample, different sensitivity to new physics.

To search for beyond the Standard Model effects in the top quark decay: 
Relative deviations in ratio of dilepton cross sections:
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THE ANALYSIS TOOLSTHE ANALYSIS TOOLS
CSC mc12 samples:CSC mc12 samples:
tt-bar signal
trig1_misal1_mc12.005200.T1_McAtNlo_Jimmy.recon.AOD.v12000601_tid005997
W( e+νe)+≥3 jets background
trig1_misal1_mc12.008241.AlpgenJimmyWenuNp3_pt20_filt3jet.recon.AOD.v12000601
W( μ+νμ)+≥3 jets background( μ μ) j g
trig1_misal1_mc12.008245.AlpgenJimmyWmunuNp3_pt20_filt3jet.recon.AOD.v12000601
Z( ττ)+≥2 jets background
trig1 misal1 mc12.008156.AlpgenJimmyZtautauNp2LooseCut.recon.AOD.v12000601g _ _ pg y p

1) Starting with “Alternative ntuples” proposed by the Top group: 
-Ntupling package 12.0.6.TopQuarkAODtoROOTuple

t i d f thi t l icustomized for this top analysis:
to include the TauJet(1p3p) AOD information 
to include all the MC truth particle AOD container information in “event” block)

2)  Ongoing cross-check with TopView ntuples.
-Re-ntupling default´s Top group TopView ntuples 

5200/8155/8241/8245 with TopView-121302 to remove lepton-preselection and
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5200/8155/8241/8245 with TopView 121302 to remove lepton preselection and 
overlap removal.



Selection criteria (CDF Selection criteria (CDF → ATLAS)→ ATLAS)

An isolated lepton (e o µ ) with PT >
20 GeV ( Triggering object)

– | η | < 1 ( CDF )| η | < 1   ( CDF )
– | η | < 2.5   ( ATLAS)

– AOD electron selection :– AOD electron selection :
• IsEm=0
• ΣPT (tracks, ΔR<0.2) < 5 GeV

– AOD muons selectionAOD muons selection
• MuonID muons
• ΣPT (tracks, ΔR<0.2) < 5 GeV
• χ2>0
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e and e and μμ IsolationIsolation

• Calorimeter ISO:
• ΣΕT (, ΔR<0.2,0.4) / PT

• Track isolation.
• ΣPT (tracks, ΔR<0.2) < 5 GeVT ( , )
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Tau IDTau ID

τ: ET> 15 GeVτ:  ET> 15 GeV .
TAU ID →TAU1P3P
discriminant == 1
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Jet selection criteria (CDF Jet selection criteria (CDF → ATLAS)→ ATLAS)

• At least two high ET jets:
– ET(1st jet) > (25 50) GeVT( j ) ( )
– ET(2nd jet) > (15 35) GeV
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MET and HMET and HTT (CDF (CDF → ATLAS)→ ATLAS)

• Energía transversa perdida:
– ET > 20 25 GeV

• H := E + Σ E + Σ E• HT:= ET + Σ ET (leptones) + Σ ET (jets)
– HT > 205 250 GeV
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Signal acceptance.Signal acceptance.

OSOS
B-TAGGING

tt-bar acceptance is mainly affected  by lepton (e,µ,τ) identification, specially 
τ- lepton ID requirements.

tt-bar acceptance is almost double in (μ-τ) channel w.r.t (e-τ) channel.
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p (μ ) ( )
The rest of cuts are  90-100 % efficient, preserving the tt-bar acceptance.



MAIN BACKGROUNDSMAIN BACKGROUNDS

Z → ττ + 2 jets

μτντν τ ,:2)()( elEjetslbWlbWtt Thadhadl =/+++→++→

Z → ττ + 2 jets
• Physics background.

μττννττ τ ,:2222 elEjetslplppZ Thadhadl =/+++→++++→+→+

• Rejection by kinematic and angular criteria (next slide).

W  +≥ 3 jets
• Instrumental background• Instrumental background
• Rejection by tau ID criteria

μτν ,:233 elEjetsljetslpW hadTl =+/++≠++→+
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VETO ZVETO Z ττττ+≥2 jets+≥2 jets e/μ

MET

JETS τHAD

40)(
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ΔΔΔ
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ZZ ττττ+≥2 jets predictions.+≥2 jets predictions.

OS
B-TAGGING

Z veto rejects 65% Z ττ+≥2 jets preserving  98% of the tt-bar signal.
MC sample 8156 statistically limitted
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MC sample 8156, statistically limitted.



W (W (→e,→e,µµ+v+ve,e,µµ))+≥3 jets predictions+≥3 jets predictions

OS

More efficient cuts rejecting W+jets are due to:
El t d l ti

OS
B-TAGGING

Electron and muon selection.
Tau ID

But additional criteria are needed to obtain S/B > 1 :
Opposite charged for leptons
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Opposite charged for leptons
B-tagging



BB--tagging: IP3D+SV2 weights from AODtagging: IP3D+SV2 weights from AOD
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BB--tagging for tttagging for tt--bar dileptons with tau.bar dileptons with tau.

1 B-TAGG:

Weight (1er JET) > -1
OROR

Weight (2nd JET) > -1
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RESULTS in L=100 pbRESULTS in L=100 pb--11
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OS
B-TAGGING



CONCLUSIONS & FUTURE PLANS.CONCLUSIONS & FUTURE PLANS.
• We have performed a feasibility study on the observation of the tt-bar dilepton 
channel with tau lepton in the early ATLAS data  L = 100 pb-1 using CSC samples.

• In the channel  (e,τ): S/B ≈ 0.6  (S/B ≈ 1.3)  without (with) b-tagging.
• With current selection, the use of b-tagging is necessary for observation in first 
100 pb-1

• In the channel (µ,τ): S/B ≈ 1.9 (S/B ≈ 3.6)  without (with) b-tagging.

F t l• Future plans:
•Short term: document this feasibility study.

•Contribution to tau CSC note ( ~3 pages) by next Monday.
ATLAS note related this contribution by end of august•ATLAS note related this contribution by end of august.

•Comparative studies TAUREC versus TAU1P3P
•In absence of b-tagging: to go inside the tau id algorithms and to work on 
tighten the τ ID in the channel (e τ)tighten the τ ID in the channel (e,τ) 
•More realistic estimate of W( e+νe) +≥3 jets background:

•Parameterize jet τ fake rate as a function of jet ET, MET and ΣET  from 
multijet data
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multijet data.
•Apply FR(jet τ)  to fakeable events in “signal” sample.


