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• Heaviest elementary particle
– play a special role in EWSB?
– provides new test ground on Standard Model

• Direct access to bare quark

Top quark decays before hadronization
Decays as a naked quark

Information on spin polarization and momentum at its 
production is directly transferred to decay products
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Dominant process
at Tevatron

10%~20%
Large ambiguity
from PDF 
uncertainties
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Categorize ttbar events into 3 decay types according to W decay mode

Dilepton
• 2 lepton
• 2 b-jet
• MET

All Hadronic
• 6 jet(2 b-jet)

Lepton+Jet
• 1 lepton
• 4 jet(2 b-jet)
• MET
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• top quark decays before losing polarization
• V-A coupling

– flight direction of down-type fermion from W carries 
100% spin information of parent top quark
can “see” top quark spin at its production

top spin polarization vector 
in top rest flame

down-type
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• Information on Wtb Vertex
– Really W boson?
– Really V-A?

In SM
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Consistent with SM at 23% CL

SM
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SM
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• General Lagrangian for Wtb vertex

SM SM SM

CDF and DØ results support V-A coupling on Wtb vertex so far
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• Cross-section
• Forward backward asymmetry
• Spin-spin correlations
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Selection
• 2 lepton
• MET
• Z veto
• ≥2 jets
• (b-tag)

Pre-tag  ≥1b-tag

control signal
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control signal

• The total uncertainty is decreased by ~10%

Selection
• 1 lepton
• MET
• ≥3 jets
• (b-tag)

 ≥1b-tag Pre-tag

No uncertainty from luminosity
• Used measured and theoretical Z cross-section

topological Neural Network

Luminosities are 
cancelled out here
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Selection
• ≥

 
6 jet

• ≥

 
2 b-tag
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• Now better than theoretical uncertainties
• Cross-sections of all categories (dilepton, lepton+jets, 

and all-hadronic) as well as w/i and w/o b-tag are 
consistent with SM
Consistent with Br(t→Wb)~100%
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Also presence of new physics could make asymmetry

NLO prediction: Interference between LO and NLO
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ForwardBackward
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Correct acceptance + smearing 
(event migration)

Check background shape

Unfolding
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• If a new particle (such as Z’) 
would cause asymmetry, 
asymmetry will rise above the 
mass
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Low mass Higgs region:
mH <135 GeV/c2

H → bb dominant decay.
Search for associated W/Z production.

High mass Higgs region:
mH >135 GeV/c2

H → WW dominant decay.
Gluon fusion production search (gg → H).

Higgs Cross-section and BR

プレゼンター
プレゼンテーションのノート
We divide the searches in low and high mass region.

Low mass is with mh<135 Gev and associated production with Z/W, high mass mh>135GeV and decay to WW.
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ν
• Most sensitive channel at low mass
• Bkg: W+bb, W+cc, W+qq, ttbar, ...
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CDF:
• Limit/SM<4.0 @115 GeV

DØ:
• Limit/SM < 6.9 @115 GeV
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• 2 opposite sign leptons + MET
• WW from spin 0 higgs

– leptons tend to same direction
– ∆φis best discriminant
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• Neural network technique
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• Also search for same sign leptons 
for WH →WWW* →l±l ±X 

• Limit: <1.23 x SM @ MH =165 GeV

• Limit: <1.55 x SM @ MH =165 GeV
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Combined Limits

DZero:
Included channels
• WH -> lnbb (5.0 fb-1)
• XH -> tau tau bb/qq tau tau (4.9 fb-1)
• ZH -> nu nu bb (5.2 fb-1)
• ZH -> llbb (4.2 fb-1)
• WH -> WWW* (3.6 fb-1)
• H -> WW* (5.4 fb-1)
• H -> gamma gamma(4.2 fb-1)
• ttH -> ttbb (2.1 fb-1)

CDF:
Included channels
• WH -> lnbb (4.3 fb-1)
• VH -> MET + bb (3.6 fb-1)
• ZH -> bb (4.1 fb-1)
• VH, VBF, ggH

-> 2 jets + tau tau (2.0 fb-1)
• VH -> 2 jets + bb (2.0 fb-1)
• ggH -> WW* ( (4.8 fb-1)
• VH -> VWW* (4.8 fb-1)
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Higgs Exclusion @ Tevatron
CDF+DZero combination

Observed limit at MH = 115 GeV/c2 : 2.70 x SM
Excluded mass range at 95% C.L. : 163 - 166 GeV/c2
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Summary
• Top quark properties are consistent with SM 

so far.
• Top quark properties are being measured 

more and more precisely, not to overlook any 
hint of new physics.

• We are sensitive to a Higgs of 160 GeV/c2.
• Low mass Higgs is also being within range.

• Stay tune for interesting results with ≳ 5 fb-1 in 
2010!
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