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Why is Top Interesting?
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ü Discovered by CDF and DØ in 1995.

ü Pair production by strong interaction. 

EW decay and single production.

ü Top+W mass constrain SM Higgs mass.

ü A major background for Higgs and NP 

searches.

ü Most of the interests come from the 

potential to find NP,  e.g., why is it so 

heavy?  Is it the SM top? é



Why is Top Interesting?
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Very Rich Physics Programü Discovered by CDF and DØ in 1995.

ü Pair production by strong interaction. 

EW decay and single production.

ü Top+W mass constrain SM Higgs mass.

ü A major background for Higgs and NP 

searches.

ü Most of the interests come from the 

potential to find NP,  e.g., why is it so 

heavy?  Is it the SM top? é
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Why is Top Interesting?
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Presented Resultsü Discovered by CDF and DØ in 1995.

ü Pair production by strong interaction. 

EW decay and single production.

ü Top+W mass constrain SM Higgs mass.

ü A major background for Higgs and NP 

searches.

ü Most of the interests come from the 

potential to find NP,  e.g., why is it so 

heavy?  Is it the SM top? é
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Tevatron At Fermilab
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Excellent performance:

Å Record instantaneous lumi.: 3.5x1032 cm-2s-1

Å Total delivered ~5.8 fb-1

Å Results based on <3.5 fb-1

Å Projected ~10 fb-1 by end of FY10

Results presented 

today

The only place that has 

produced top quarks!

(delivered)



CDF and Dzero Detectors
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Finding Top quarks is 

challenging!



Selected Results
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}Single top production

ðcross section (|Vtb|, anomalous coupling)

}Top pair production

ðcross section, M(ttbar) spectrum

ðsearch for new physics (ttH, tõ)

}Top decay 

ðbranching ratio, FCNC, rare decay

ðcharged Higgs search

ðW-helicity

}Top mass

++me



Single Top Production
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At the Tevatron: 

s-channel:  0.88 pb t-channel: 1.98 pb

Direct access to the Wtb coupling

- overall rate and ratio between s- and 

t-channels are sensitive to NP

Å Experimental challenge:

-cross section ~ half of the ttbar

-mostly done in lep+MET+jets

-large backgrounds from W+2 jets

-S/B ~1/200 before b-tagging

Å Need multivariate techniques to 

extract signal.

++me



Single Top Production
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At the Tevatron: 

s-channel:  0.88 pb t-channel: 1.98 pb Neural Network:  

Train with MC to 

optimize weight

Boosted Decision Trees:  

Train with MC to 

determine the shape of 

the tree

Matrix Element: 

Calculate signal/background probabilities 

from the cross section Matrix Element 

and detector resolutions

Direct access to the Wtb coupling

- overall rate and ratio between s- and 

t-channels are sensitive to NP

Å Experimental challenge:

-cross section ~ half of the ttbar

-mostly done in lep+MET+jets

-large backgrounds from W+2 jets

-S/B ~1/200 before b-tagging

Å Need multivariate techniques to 

extract signal.



Single Top Production ðCross Section, Vtb
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ů=4.7 ±1.3pb

2.3ůexp. significance

3.6ůobs. significance

0.68<|Vtb|Ò1at 95% C.L. 

ů=2.2 ±0.7pb

5.1ůexp. significance

3.7ůobs. significance

0.66<|Vtb|Ò1at 95% C.L. 

CDF all combined



Single Top Production ðCross Section, Vtb
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New channel explored by CDF: 

MET + jets   4.9+2.5pb 

complement the acceptance

1.4ů(2.1ů) exp. (obs.) significance

-2.2


