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1961: Gell-Mann proposes 3 quarks
(classification of the hadron zoo)

1973: Glashow, Iliopoulos, Mani 
propose charm

(address FCNC non-existence)

1973: Kobayashi and Maskawa
propose 3rd generation

(CP violation in the Kaon system)

1977: Lederman & co. discover the b
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Indirect constraints on 
the top quark led to 
many predictions!
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The start of a long 
program of top 

physics
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It is 10 years oné We still have a lot to learn

mt = 171.4 ± 2.1 GeV/c2!

Close to a gold atom
Heaviest fundamental particle

Coincidence or EWSB?
mt ~vev/ã2, t~1

A Unique Laboratory

Lifetime = 5 x 10-25 s QCD

Decays as a free quark!
Passes spin information directly off to its decay products.

Fermilab is the only place to produce 
them in any quantity!

LHC is up nexté
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What Do We Know About the Top Quark?

ÅCross Section for Pair Production
ÅMass
ÅBR(tƂWb) ~ 1 assuming the SM
ÅCharge

Plenty is Unknown

ÅDecay Width
ÅLifetime
ÅSpin
ÅBR not assuming the SM
ÅDirect measurement of Vtb

Measuring s and t

ÅCross Sections for s and t are 
sensitive to different types of new 
physics
Åt-channel is sensitive to FCNC
Ås-channel is sensitive to new 

resonances

It is important to measure the 
rates independently
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Direct Access to the W-t-b coupling ( st)

Measure Vtb of the CKM directly
CKM Unitarity

s-channel sensitive to new resonances: 
Wõ, top pions, SUSY, etc.

t-channel sensitive to FCNC, anomalous 
couplings

ÅPolarized top quarks
ÅBackgrounds to Higgs!

Also

This is for 
after 

discovery!
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Top Quark Also Produced by the EW Process

0.88 ± 0.11 pb
òs-channeló

1.98 ± 0.25 pb
òt-channeló

Smaller Cross Section

Top Decays to Wb ~ 100%

Require Isolated High p T e, 
ÅW jj - Dijet decay 

backgrounds too large
ÅW included only when it 

decays to a isolated lepton

Signature: Lepton, Missing ET, jets
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W+Jets ð = 1000 pb
tt ð = 7 pb
QCD multi -jet background/jet mistaken ID

Single Top Final State

Backgrounds

Lepton, missing ET, and jets

Most recent D0 result: 370 pb-1
s<5.0 pb, t<4.4 pb

Improvements: Better MC modeling (PS/ME Matching), new calibrations, jet energy 
scale, etc., new b-tagger, split analysis by S:B, combined s+t channel search


