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Outline

= Introto DO

= Introductionto Top atthe Tevatron
= Top Resultsfrom Runl (review)

= TheUpgrade

= Top Resultsfrom Runll (future)

= CurrentStatus
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Introto DO

» Generaburposaletectoratthe FermilabTevatron
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1983  first meeting
1985-87 DetectorR&D
1988-91 Construction [l
1992-96 Runl
1995 Top DiscoveryjSi
1996-00 Upgrade
2000 100thPaper
2001- Runll
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INtro to Top at Tevatron

= A few differentwaysto make atop atthe Tevatron

e
—

= Dominantdiagramdor tt andEW top production
shown.
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INtro to top at Tevatron

= Br(t—Wb) 1
= Samplesamedby
final statefrom W decay
dilepton(ee,e, ) 5%
+jets( e, ) 30%
+ X 21%
all jets 44%

= Furtherby “class”
+ jets (leptonb-tag)
+ Jets (topological)
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Runl Review: Top Mass

= Top massmeasured
using + jetsand
dileptonsamples

= DO measures

T T GeV
m Combined® + CDFis
T GeV
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Runl Reviaw: t Cross-section

= Cross-sectiomeasured
usingall top events(80
events)in + jets,
dileptonandall-jet
samples

m DO measures
- - pb
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Top from tt expectedo be
unpolarized

Eventby eventspinsof t
andt arecorrelated
Probe“free” quark,info
aboutV , seeknew
physics

DO did measuremenh
dileptonchannel

DO measures :
SM says
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Runl Review: W helicity

= Top quarksdecayto Wb
nearly100%of thetime

m ProducedNs arenever
right-handed.70%Ilong.,
30%|eft.

= Angulardistribution of
leptonsensityve to helicity
of W.

= CaninsteaduseP
spectrunof lepton

» DO Runl measuremenin
progress
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Runl Review: Electroweak Top |28

e m Haven't verified existence
- yet!

= Cross-sectiomproportional

— to V
r

L = Sourceof polarizedtop
— SIEILE

= Firstchanceo study
polarizationof a“bare”
\ / quark!

= DO measures pbfor
s-channeland pb
for t-channelin Runl (th.

/ \ 0.75,1.47resp.)



TheUpgrade: Tevatron

= Runlendedn 1996.Whathashappenedince?
= Tevatronupgrade Enegy, lumi, maininjector

= Comparison:
Runl Runlla  Runllb
Enegy 1.8TeV 1.96TeV 1.96TeV
L 10
BunchSpacing 3.5 s 396ns 132ns

» Runlla= 2fb , Runll = 15fb
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pgrade: Tevatron %




pgrade: DO



pgrade: Tracking %




Zoom in to run 143769 event # 2777821

February 2002
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Runil: Top

= We will seealot moretop eventsin Runll!

» Increasedievatronenepy leadsto 40%increase
IN top cross-sectionlncreaseduminositygains

more

channel Runl Runlla
dilepton 6

+jets 30

= Largersamplesalsoimprove systematic®errors(eg.
largercontrolsampledik e Z+jets).

= Betterdetectoralsoimprovestop measurement.
Betterb-id andjet enegy calibration.
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Runil: Top

» Usingthesenumberqwith somescaling
assumptionsyve canprojectRunllanumberdor top

NEESEINERES
Measirement Runl Runlla
Mass GeV +2-3GeV
(tt ) + % +8%
tt spin 2

EW top 17,22pb V  10-15%
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Current Status

» Firstcollisionsin April 2001.

» Theacceleratoanddetectordhave beengradually
ramping-upever since.

» Accelerator:Still belov Runlluminosities,major
upgradehis summer(regycler). New schedule:

300pb byend2002

2001-2004Runlla,2 fb
Shortshutdavn for detectomupgrades

2005-2007Runllb, 15fb
2007-?:.depend®n LHC
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Detectorwasmechanicallycompleteonroll-in In
January2001.However, not electronicallycomplete.

Piecesf readoutandtriggerelectronicsvere
missing.Have graduallybeenaddedsincethe
beginningof therun.

Silicon 93%working
CFT full axial,20%stereo
Dataoutputat 25 Hz

We have not madeary startlingphysicsdiscoveries
yet, but....

We have beenmakingtremendougrogressn
understandinghe detector'Remembent is like a
wholenew experiment!




ont Status- Zs %




ont Status - Ws %




Stmmary

= Runlwasagreatsuccesst DO . Top discovered,
mary propertieaneasured.

» DO is anew detectonn Runll
= Improve Runl measurementsien ones(2fb  ):

Measirement Runl Runlla
Mass GeV +2-3GeV
(tt ) + % +8%
tt spin 2
EW top 17,22pb V  10-15%

= DO istakingdata.Expect 300pb deliveredby
endof theyeatr
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