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D@ single top searches in the u+jets channel

Summary
(] Single top production at the Tevatron and properties
] Search strategy
] B-tagging:
] Soft Muon Tagger and Secondary Vertex Tagger

] Background estimation from MC and from data
[] Systematic errors, events yields and plots of distributions

] Expected limits for 158 pb~! of collected data
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Electroweak production of the top quark

Two completely independent processes through W-exchange:
s-channel: pp—tb+X (tb, tb); and t-channel: pp—tqb+X (tgb, tgb, tq, tq)

NLO o for /s = 1.96 TeV and M; = 175 GeV /c? (hep-ph/9604223, hep-ph/0207055)

os = 0.88 & 0.07 pb or = 1.98 & 0.21 pb
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Total production cross section ~ 40% of tt, but. ..
e Access to Wtb vertex — Measure V} directly, test unitarity of CKM
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e Test V—A structure —» New physics: W', top pions 7%, £, anomalous couplings?

e Study top polarization, mass

Run I 95% CL limits:

os < 17pb (DY) ; 18 pb (CDF) ot < 22pb (DY) ; 13pb (CDF)
With increased L, increased production cross section (+30%), and b-tagging
]

Flagship discovery in Run II
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Signal topology

ol

The signature we are looking for:
e One high-pr isolated lepton (from W)
e Kt (v from W)
e One b-quark jet (from top)
e A light flavor jet and/or another b-jet
Main backgrounds: T ﬂA
e W+jets (from data) '
o it — ¢+jets and tt — ¥/ )

e misreconstructed multi-jets events

o N'v\\:& only for soft-muon tag analysis
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The Run II DO detector

So far 320 pb—! of data recorded in Run II @ /s = 1.96 TeV

Tracker: Si+Fiber+Preshowers 2T solenoid magnet
Ip = 0 -
1 n=1
Wk : \.__\\

T T TR
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protons S— ._ antiprotons
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Search cuts and MC samples

Loose preselection to keep data with similar final state objects to signals
Reject mismeasured events and regions not well described by bkgd. models

e 1 good quality isolated muon: Et > 15GeV, |n| < 2

<4

o 2 m Zmooa jets

e Leading jet: Er > 25GeV, |n| < 2.5 ; Other jets: Er > 15GeV, |n| < 3.4

JES
® T

> 15GeV, Kt > 15GeV

o Zsommo jets m Mv NH < 200 GeV
e Require at least one b-tag by soft-u tagger / secondary vertex tagger

o Final cut: Hy = EI$"" + E)$ 4 EX 4 B > 150 GeV
MC samples (all interfaced to Pythia):

e SingleTop for signal:

based on CompHEP, no parton cuts
NLO with full spin correlations

e Alpgen for tt

full spin correlations, no parton cuts

e Pythia for Z—puu

only for soft-muon tag analysis

CompHEP (tgb+ISR) and Pythia (tq+ISR) processes, Pib cut = 10 GeVv
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b-tagging methods

Two different b-tagging algorithms used independently:

ot uon Tagger e ondary erte Tagger

Light jets
b-jets

o 1IP significance
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_ Central Region (35<pT<55): b-tagging efficiency vs. light quark tagging efficiency
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