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Status of Tevatron and DO

Thomas Hebbeker, RWTH Aachen  September 6, 2002

DO = detector at
intferaction region DO

Tevatron = TeV machine

p+ ; 980 GeV each




The Tevatron
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Footnote: DO and Main Ring
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main ring
passes

through DO
calorimeter!

no magnetic
field in
central
detector!

nhoise and
beam lossesl!

D@ Detector

(CDF: main ring lifted above detector)



Luminosity: History/Future

1992-1996: Run I (1.8 TeV): L~2-10"/cm? /s
total ~ 100/pb per detector
> 100 publications per experiment
(compare: LEP I ~ 100/pb, LEP IT ~ 500/pb, HERA I ~ 100/pb)

2001-2004: Run IT a (2.0 TeV): L5210 /cm? /s

goal: luminosity increase by factor 10
total ~ 2/fb per detector

2 2
2005-2007: Run IT b: L—>4-10"/cm® /s
goal: luminosity increase by factor 2

total ~ 15/fb per detector
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Luminosity Upgrade for Run 11

L B . np . I’Z; for each
- ﬁ x 8 intferaction zone
Run Ib:
B = number of bunches per beam 6
h = number of particles per bunch 2-10",0.5-10"
B = beta function at interaction point 35 cm

e - emittance ~ 20m mm mrad
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Luminosity Upgrade for Run 11

L B . np . n; for each
~ %k inferaction zone
S
Run Ib:
B = number of bunches per beam 6
n = number of particles per bunch 2-10",0.5-10"
B = beta function at interaction point 35 cm
~ 20 mm mrad

€ - emittance

n, & limited by beam-beam instabilities !
reduction below bunch length (60cm) not helpful

YES ! implies: B - - increases: need more P



Luminosity Upgrade for Run Ila (goals)

* increase antiproton production rate by factor 3.5

increase number of bunches from 6+6 to 36+36

bunch spacing now 396 ns

- several smaller improvements: L higher by factor 1.5

* reuse antiprotons at end of store (=fill): increase L by > 2
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Accelerator Upgrade and Experiments

bunch spacing reduced from ~3000 to ~400 ns

number of interactions per crossing limited to ~ 5

- need new detector
electronics/
trigger/DAQ




planned:
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achieved: 2-10°' /em? /s

integrated: ~ 80/pb



Problems and Solutions o
missing:

» Antiproton production rate low factor 2

accumulator emittance large  cooling upgrade

Low transfer efficiencies between accelerators factor 2

several causes L

* No antiproton recycling yet factor 2

recycler not yet ready 2003

factor ~10

T.Hebbeker



T.Hebbeker

The

DO
Experiment

Aachen IIla:

C. Autermann

D. Kdfer

A. Meyer (12/02)
M. Wegner
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DO Collaboration




D0 2002
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liquid argon D0 assembly
calorimeter

silicon
solenoid tracking system 7 scint. fibres + VLPC

toroid



T.Hebbeker

muon

chambers




Tracker

Calorimeter e

—— Central Preshowet / —— ]/“
Solenoid s E

_—N=2.5

Lumi.
Monitor

Ar _0.002. L
Dr GelV



Fiber Tracker
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DO trigger and DAQ

pipelined, FPGAs
3 MHz -> 10 kHz

DEC alpha processors
10 kHz ->1kHz

Linux PC farm
1 kHz -> 50 Hz

DETECTOR

4@

|—i TRIGGER I

—L > TO_DAQ

Analeog | Digital

"Fipeline" Electronics

DT

o
o

0 pentium processors in VME system

& PIPELINE

pipeline

FPGA

o P>o



T.Hebbeker

Central Tracker Performance
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Calorimeter Performance: Jets, W, ...
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Performance of Muon System: Z
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First Physics Results: Jets
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First Physics Results: ¢, b physics

Proper B decay length (B— J/y+X)
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L = 7.5/pb

quarkonium
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First Physics Results: W and Z production
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Status Tevatron and DO (summer 2002)

Tevatron:

> Fe ! 1 H s—-§ . ""_J - ""‘-“

peak lumi reached = 1/10 design value for run Ila

hope: total = 200/pb in 2002 (per detector)

DO:
recorded: > 50/pb = ~ 50 million events

(new) detector: most parts functional

first physics results |
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