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Commitment of USC group :

LHCb Silicon Tracker (ST)

TDR : CERN LHCC  2002-029,   TDR-8

Responsibility: Production site for ST1-2-3 stations with IPHE-Lausanne

Production schedule : Start assembly Sept. 2004 until Sept. 2005

Collaborators LHCb ST :

Heidelberg,Lausanne,Kiev, Santiago,Zurich



LHCb Silicon Tracker



LHCb Silicon Tracker

Ladder/Box assembly
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Measurements on Silicon sensors
CMS sensors.
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GLAST sensors.
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Hamamatsu Mechanical sensors.
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ST production site at CERN (B186)
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Planning for production site
Santiago/Lausanne groups

• Ladder & Box Assembly
– Gluing
– Planarity measurements
– Micro-probing
– Storage

• Bonding 
– Bonding machine: Kulike & Soffa 8060
– Pull test

• Testing
– VME and Labview based data adquisition

• SEQSI
• ODE



Power supply and monitoring



DIRAC EXPERIMENT (CERN PS212)
Production of Pionium (π+π-)Atoms       

hExperiment started 1999, physics runs 2000-01-02

hNew data run 2003 (4 month)

Collaborating institutions:

Prague, Ioannina, Frascati, Trieste, Kyoto-Sangyou,KEK, 
JINR,Bucharest,Moscow,Santiago,Basel,Bern, CERN

a0 (ππ)  5% precision at threshold, test of Chiral 
Perturbation Theory and vacuum structure of QCD

and Lifetime Measurement



USC responsibility in DIRAC

hTOF detector

hGEM/MSGC tracking detector

hLevel 3 Trigger

Total investment by USC ∼ 1.2 MCHF

(20% of experiment)



DIRAC SpectrometerDIRAC Spectrometer

Upstream detectors: 
MSGCs, SciFi, IH.

Downstream detectors: 
DCs, VH, HH, C, PSh, Mu.

Setup features:
angel to proton beam Θ=5.7°
channel aperture        Ω=1.2·10–3 sr
magnet                      1.85 T·m
momentum range      1.2≤pπ≤7 GeV/c
resolution on relative momentum σQX= σQY=0.4 MeV/c σ QL=0.6 MeV/c



jjj

TOF detector

110 ps resolution

GEM/MSGC detector

105  pions cm-2 s-1

2K channels



2 new GEM detectors installed in 2002



Calibration DIRACCalibration DIRAC
spectrometerspectrometer

Time difference spectrum 
at TOF with e+e- T1 trigger.

Mass distribution of pπ- pairs 
from Λ decay. σΛ=0.43 MeV/c2

<0.49 MeV/c2 (Hartouni et al.).

Positive arm mass spectrum, 
obtained by time difference at 
TOF, under π- hypothesis in the 
negative arm.
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Silicon Tracker LHCb Milestones 

Nov.  04- First detector box delivered
Aug 04- First ladder support delivered

Mechanics

Sept  04- Start delivery
Mar  04- Final order

Silicon sensors

Sept  04- Ladder production
June  04- Production site ready
Dec. 03- Design review

June  03- Decision on production site
Project




