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ØDØDIntro to DO/

Generalpurposedetectorat theFermilabTevatron

D0 Detector
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ØDØDDO/ History

1983 first meeting
1985-87 DetectorR&D
1988-91 Construction
1992-96 RunI
1995 Top Discovery
1996-00 Upgrade
2000 100thPaper
2001- RunII
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ØDØDIntro to Top at Tevatron

A few differentwaysto makea topat theTevatron
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ØDØDIntro to top at Tevatron

Br(t Wb) �1

Samplesnamedby
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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ØDØDRunI Review: Top Mass

Top massmeasured
using
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+ jetsand

dileptonsamples

DO/ measures ��� �

	 
�
�

	 

�

� �
�

�

GeV

CombinedDO/ + CDFis

� � � 	 
 �
�

� 

�

	

GeV

llwi Feb,2002– p.7/25



ØDØDRunI Review: t

�

Cross-section

Cross-sectionmeasured
usingall topevents(80
events)in

�

+ jets,
dileptonandall-jet
samples

DO/ measures
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ØDØDRunI Review: t

�

Spin Correlation
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Helicity Off-diagonal

Top from t

�

expectedto be
unpolarized

Eventby eventspinsof t
and

�

arecorrelated

Probe“free” quark,info
aboutV � �, seeknew
physics

DO/ did measurementin
dileptonchannel

DO/ measures � � � �
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ØDØDRunI Review: W helicity

Top quarksdecayto Wb
nearly100%of thetime

ProducedWs arenever
right-handed.70%long.,
30%left.

Angulardistributionof
leptonsensitive to helicity
of W.

CaninsteaduseP �

spectrumof lepton

DO/ RunI measurementin
progress
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ØDØDRunI Review: Electroweak Top
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Haven’t verifiedexistence
yet!

Cross-sectionproportional
to

�

V � � �
�

Sourceof polarizedtop
quarks

First chanceto study
polarizationof a “bare”
quark!

DO/ measures � � 	 


pbfor
s-channeland � � � �

pb
for t-channelin RunI (th.
0.75,1.47resp.) llwi Feb,2002– p.11/25



ØDØDThe Upgrade: Tevatron

RunIendedin 1996.Whathashappenedsince?

Tevatronupgrade.Energy, lumi, maininjector

Comparison:
RunI RunIIa RunIIb

Energy 1.8TeV 1.96TeV 1.96TeV
10

�� �  	 � � � 
  	 � � �

BunchSpacing 3.5 �s 396ns 132ns

RunIIa= 2fb ! � , RunII = 15fb ! � .
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ØDØDThe Upgrade: Tevatron
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ØDØDThe Upgrade: DO/
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ØDØDThe Upgrade: Tracking
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ØDØDIt Works: Tracking
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ØDØDIt Works: Muon
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ØDØDIt Works: Cal
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ØDØDRunII: Top

Wewill seea lot moretopeventsin RunII!

IncreasedTevatronenergy leadsto �40%increase
in topcross-section.Increasedluminositygains
more
channel RunI RunIIa
dilepton 6 � � � �

�

+ jets 30 � 	 � � �

Largersamplesalsoimprovesystematicserrors(eg.
largercontrolsampleslikeZ+jets).

Betterdetectoralsoimprovestopmeasurement.
Betterb-id andjet energy calibration.
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ØDØDRunII: Top

Usingthesenumbers(with somescaling
assumptions)wecanprojectRunIIanumbersfor top
measurements
Measurement RunI RunIIa

Mass




GeV 2-3GeV

�(t

�

)

� 


% 8%
t

�

spin � � � �
�

� 

2 �

EW top � 17,22pb

"

V � � � 10-15%
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ØDØDCurrent Status

First collisionsin April 2001.

Theacceleratoranddetectorshave beengradually
ramping-upeversince.

Accelerator:Still below RunI luminosities,major
upgradethissummer(recycler). New schedule:

#300pb ! � by end2002
2001-2004:RunIIa,2 fb ! �

Shortshutdown for detectorupgrades
2005-2007:RunIIb,15 fb ! �

2007-?:dependsonLHC
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ØDØDCurrent Status

Detectorwasmechanicallycompleteon roll-in in
January2001.However, notelectronicallycomplete.

Piecesof readoutandtriggerelectronicswere
missing.Havegraduallybeenaddedsincethe
beginningof therun.

Silicon93%working
CFT full axial,20%stereo
Dataoutputat25Hz

Wehave notmadeany startlingphysicsdiscoveries
yet,but....

Wehave beenmakingtremendousprogressin
understandingthedetector!Remember, it is likea
wholenew experiment! llwi Feb,2002– p.22/25



ØDØDCurrent Status - Zs
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ØDØDCurrent Status - Ws
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ØDØDSummary

RunIwasagreatsuccessatDO/ . Top discovered,
many propertiesmeasured.

DO/ is a new detectorin RunII

ImproveRunImeasurements,new ones(2fb ! � ):
Measurement RunI RunIIa

Mass




GeV 2-3GeV

�(t

�

)
� 


% 8%
t

�

spin � � � �
�

� 


2 �

EW top � 17,22pb

"

V � � � 10-15%

DO/ is takingdata.Expect #300pb ! � deliveredby
endof theyear.
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