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Introduction
Motivation:

pbNLO 14.088.0 ±=σ pbNLO 30.098.1 ±=σ

• Direct measurement of |Vtb|
• Test SM and unitarity of CKM

• Measure top quark properties
• New Physics
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Introduction
Event Signature:

pbNLO 14.088.0 ±=σ pbNLO 30.098.1 ±=σ

• One high pT isolated lepton
• Missing Transverse Energy

• One b quark jet
• A light flavor and/or another b jet
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Background & Modeling
• Background:

– Main source: W+jets & t t
– Also: multijet (missidentified lepton) & diboson (WW/WZ)

• Modeling:
– Signal: effective NLO COMPHEP
– t t: ALPGEN
– diboson: ALPGEN
– W+jets: ALPGEN + data (normalization)
– Multijet: from data

–

–

+ PYTHIA

5
Ernest Aguiló



Event selection

• Cuts:
– 1 isolated lepton: pT > 15 GeV

|ηe| < 1.1 |ηµ| < 2.0
– MET > 15 GeV
– Jets: 2 ≤ N ≤ 4 ET > 15 GeV

|η| < 3.4 ET(jet1) > 25 GeV
– 1 tightly b-tagged jet (see next slide)
– Other clean-up cuts
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Event selection
• B-tagging:

– Use Jet Lifetime Probability (JLIP)
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Event selection
• Performance (370 pb−1):

– Expected yields:

– Selected data:
• Before b-tagging ~104 evt.
• After b-tagging 443 evt.

(2nd loose)

s-channel: 9.5 | t-channel: 15 | background: 452
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Event selection
• Performance (370 pb−1):

– Good agreement:

– Selected data:
• Before b-tagging ~104 evt.
• After b-tagging 443 evt.
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Signal/Background Separation
• Still huge background need multivariate analysis.
• In this analysis: Likelihood discriminants...

• Variables good signal/background discrimination:
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Signal/Background Separation
• 16 likelihoods (7-10 variables in each):

s-channel

t-channel

electron

muon

t t

W+jets

= 1 b-tag

≥ 2 b-tags

–
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Results
• Single top quark production not observed
• 95% CL limits calculated with a Bayesian approach
• Use 2D histograms as input for binned likelihood
• Use shape information from Likelihood output
• Systematics and correlations included

pbNLO 14.088.0 ±=σ

pbNLO 30.098.1 ±=σ

13
Ernest Aguiló



Current Status
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• Current
upper limits:

• Study
sensitivity to
models
beyond the
SM:



Conclusions & Outlooks
• Single top quark production not yet observed but

very tight constraints to the Standard Model are 
being set.

• Already sensitive to new Physics.
• The DØ RunII serach is improving:

– Better calorimeter calibration.
– Better jet energy scale.
– Improved b-tagging.
– NNs, decision trees, matrix element analyses.
– Results with 1 fb−1 soon.
– Getting very close to observation!
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Backup slides
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DØ for Run II
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Data Taking
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Tevatron Luminosity Proospects
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W+jets normalization
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Systematic Uncertainties

21
Ernest Aguiló



22

Limits from Binned Likelihood
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Sensitivity
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Bayesian Probability
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Preparing the Way for the LHC
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