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Invariant mass of the tt system
Decay to a charged Higgs boson
Electroweak single top quark production




o(pp - tt) = 10.1 +1.9 X537 pb (for m; =175 GeV)

Good b-tagging efficiency, so using cuts gets >30 significance

No silicon vertex detector, so use neural network analysis

(45% error on cross section) and smaller systematic error
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Top Quark Mass

Within the last year:

New m, result from CDF for dilepton decays

Re-evaluation of all-hadronic m, errors by CDF
Official combination of D@ and CDF m, results

Leading to:

Top quark has the best measured mass of any quark

Dilepton Mass Measurements
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Tevatron Combined Top Mass
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Determine all correlations between errors

t

Divide systematic errors into six components, with 22 subparts

‘ Mgy = 174.3 £5.1 GeV \
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W Boson Helicity in Top Decay

In SM, top decays only to a longitudinally polarized (helicity = 0)
or (hy, =-1) W boson, not to a right-handed one

(t—’bWIong) — 1Dmt — 0.70

B(t - bW,eq)  20myd  0.30

Direction of charged lepton from W decay is:
+ perpendicular to W when h,, =0

Use p; of charged lepton to discriminate:

* better measured than angular correlations
« unaffected by combinatorics or v reconstruction
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Top-Antitop Spin Correlations
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Invariant Mass of tt System

Cross section excess could be from heavy resonance decay
[] Search for excess in m; spectrum at high mass
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CDF: No evidence for Z’ (say) decaying to tt, up to ~ 650 GeV



Top Decay to Charged Higgs

Search for t=H*b via H*>sc (low tanf) or H*> tv (high tanp)
Disappearance experiments — shaded areas
Appearance experiment — bold lines (CDF)
. .
Limits are 95% CL H* _ t*b — Whb

y, (no search sensitivity)
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o (pp - tgb) = 1.7 pb

Search for (e or ) + I;—ZT + exactly 2 jets + SVX b-tag
(One or more tags for s-channel, exactly one for t-channel)

o(tb) < 15.8 pb o(tgb) < 15.4 pb
at the 95% CL at the 95% CL
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Tevatron Top Quark Physics
Summary

Since the discovery in March 1995, many new analyses:

Neural network analysis shown to be very powerful

in the all-hadronic decay mode

Cross section error almost as good as in all other channels
combined (45% versus 33%)

New methods developed to measure top mass in dilepton
decays

Better systematic error than with l+jets (2% versus 3%)
New combined Tevatron top mass result:

‘ My = 1743 £ 5.1 GeV \

Detailed studies of top quark spin — W helicity, correlations

Decay to charged Higgs searched for with several methods

Top physics is a rich field at the Tevatron
Great prospects for Run 2 in 2000




