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T.HebbekerFootnote: D0 and Main Ring

(CDF: main ring lifted above detector)
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• 1992-1996: Run I (1.8 TeV):
total ~ 100/pb per detector
> 100 publications per experiment
(compare: LEP I ~ 100/pb, LEP II ~ 500/pb, HERA I ~ 100/pb)

• 2001-2004: Run II a (2.0 TeV):
goal: luminosity increase by factor 10
total ~ 2/fb per detector

• 2005-2007: Run II b:
goal: luminosity increase by factor 2
total ~ 15/fb per detector

Luminosity: History/Future

scmL //102~ 231⋅

scmL //102 232⋅→

scmL //104 232⋅→



T.HebbekerLuminosity Upgrade for Run II
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T.HebbekerLuminosity Upgrade for Run IIa (goals)

• increase antiproton production rate by factor 3.5

Antiproton source/booster (8 GeV)

Main injector (8-150 GeV)

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

bunch spacing now 396 ns 

• several smaller improvements: L higher by factor 1.5

Tevatron (150-1000 GeV)

• reuse antiprotons at end of store (=fill): increase L by > 2

Recycler (9 GeV)

hour/102 11⋅→
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T.HebbekerAccelerator Upgrade and Experiments 

+    number of interactions per crossing limited to ~ 5

- need new detector

electronics/

trigger/DAQ

bunch spacing reduced from ~3000 to ~400 ns 



T.HebbekerLuminosity Run IIa (August 2002)

scm //101 232⋅ scm //102 231⋅

integrated: ~ 80/pb

planned:                                         achieved:



T.HebbekerProblems and Solutions

• Antiproton production rate low factor 2

accumulator emittance large cooling upgrade

Low transfer efficiencies between accelerators factor 2

several causes ..........

• No antiproton recycling yet factor 2

recycler not yet ready 2003

factor ~10

missing:
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The
D0 

Experiment

Aachen IIIa:

C. Autermann

D. Käfer

A. Meyer (12/02)

M. Wegner

T.Hebbeker



T.HebbekerD0 Collaboration



T.HebbekerD0 2002
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T.Hebbekerliquid argon
calorimeter

toroid

D0 assembly

solenoid tracking system
silicon

scint. fibres + VLPC



T.HebbekerD0 detector
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T.HebbekerFiber Readout
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T.HebbekerD0 trigger and DAQ
Trigger:

• level 1:
pipelined, FPGAs
3 MHz -> 10 kHz

• level 2:
DEC alpha processors
1 0 kHz -> 1 kHz

• level 3:
Linux PC farm
1 kHz -> 50 Hz

DAQ:
◊ pentium processors in VME system

Aachen: (M. Grünewald), M. Wegner

pipeline

FPGA



T.HebbekerCentral Tracker Performance
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Calorimeter Performance: Jets, W, ...
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DØ Run 2 Preliminary
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T.HebbekerPerformance of Muon System: Z



T.HebbekerFirst Physics Results: Jets
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D0 Run II Preliminary
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Data
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First Physics Results: c, b physics

B lifetime

quarkonium
resonances

L = 5/pb

→
L = 7.5/pb

(Daniela Käfer)



T.HebbekerFirst Physics Results: W and Z production
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T.HebbekerStatus Tevatron and D0 (summer 2002)
Tevatron: 

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

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

D0:

recorded: > 50/pb = ~ 50 million events

(new) detector: most parts functional

first physics results !
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