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Pre Top Quark era
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* several lower mass limits for the top quark by UA1/2, efe—collider,
W /Z measurements and other EW measurements

“ upper limits from consistency with W/Z masses



Tevatron
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D0 (@ Tevatron

D@'s LIQUID-ARGON / URANIUM
CALORIMETER

< Outer Hadronic

* inner tracking detectors Coane

(Fine & Coarse)

“ calorimeters

“ outside muon chambers A AR
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Top Production

Strong top production

15% gg — tt

antiproton

QIKW

o(tt) ~ 7.46pb

85% qq — tt

Weak top production

q q
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w+ W
5 t
q b g ¥ =
Drell-Yan W -g fusion
s-channel t-channel

o(t) = 3.46pb = 1.12pb-+2.34pb
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Top Decay

+ Di-lepton:

e l=tets
e e + jets W+
* Single-lepton
e Hels
u +jets

* Single-lepton b-tagged
e +jets/u
u +jets/u b— u+ X




Kinematic Requirements

Leptons Jets

Channel Er(e) pr(p) Niet Er Hr Hr A
ep + jets 15 12 2 15 20 120 -
ee + jets 20 2 15 25 120 -
pp + jets 15 2 15 - 100 -

e + jets 20 4 15 25 200 0.05

1L+ jets 15 4 15 20 200 0.05
e + jets/u 20 3 20 20 140 -
©+ jets/p 15 3 20 20 140 -

* tagged muon minimum pr =4GeV/c
+ for last 70% of data muons restricted to 1| <1

“ uu-+jets and p+jets/u inconsistent with Z + jets (kin. fit)
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FIG. 1. Shape of Hp distributions expected for the principal backgrounds (dashed line) and
200 GeV/c? top quarks (solid line) for (a) eu + jets and (b) untagged single-lepton + jets.
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A vs Hr Cuts
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simulation (580 pb '), (¢) 180 GeV/c? top ISAJET Monte Carlo
simulation (2200 pb™'), and (d) data (13.5 pb™'). The dotted
lines represent the event shape cuts used in the analysis.




Event Display

Run 178733 Event 8735133 Sat Feb 7 22:5344 2004

ET scale: 42 GeV
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Results

17 events with expected
background of 3.8

11 were used in kinematic
fit to determine the top
quark mass

mass:
199(+19 -21)(+ 22)GeV

production cross-section:
6.4 +2.2pb
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FIG. 5. Fitted mass distribution for candidate events (histogram) with the expected mass
distribution for 199 GeV/c? top quark events (dotted curve), background (dashed curve), and the
sum of top and background (solid curve) for (a) standard and (b) loose event selection.
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Implications

constrained Higgs Mass

top quark is the heaviest elementary

particle known... why so hea

vy?

top decays before it hadronizes: unique

opportunity to study a , bare’

“ quark

(Yukawa) coupling to the Higgs field is

close to 1:
special roll in EW symmetry

oreaking?

maybe sensitive to new coup:

stability of the universe

ings?

- LEP1 and SLD
4 - LEP2 and Tevatron (prel.)
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Thank You

Papers:
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Backup: Hy Data
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FIG. 2. Observed Hr distributions (points) compared to the distributions expected from back-
ground (line) for By > 25 GeV/c and (a) e + > 2 jets and (b) e + > 3 jets.




