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• √√√√ s = 14 TeV p on p collider
• Luminosity
– 1033 cm-2 s-1 to 1034 cm-2 s-1

• 25 ns bunch crossing (40 MHz)

• High luminosity and large σσσσinc 
at LHC implies:
– ~ 23 minimum bias events per 
BC
– ~ 70 charged tracks/event with 
pT > 1 GeV/cc for |η| < 2.5

• Mass reach  up to ≈≈≈≈ 5 TeV

The Large Hadron Collider

Production cross-sections 
and dynamics are largely 

controlled by QCD
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The ATLAS Detector
• Tracking in 2T solenoid:
– Si pixel + str ips (3+4 layers)
– TRT →→→→ par ticle id.
– σ / pT ~ 5 •10-4 pT ⊕ 0.01 in 2 Tesla field

• EM calor imeter : Pb – liquid Argon
presampler + segmented EM calo.

σ / E ~ 10% / √E(GeV)
• Had. Calor imeter :
– Fe –scintillator (barrel)

σ / E ~ 50% / √E(GeV) ⊕ 0.03 
– Cu/W – liquid Argon(endcaps/Forwd)

σ / E ~ 60% / √E(GeV) ⊕ 0.03 
• Muons: “ Air ” ;  instrumented large 

toroid magnet
σ / pT ~ 10 % at 1 TeV/c

• Luminosity Uncer tainty < 5%

A General Purpose 
Detector
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(x, Q2) Kinematic Reach
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Some “Engineering Details”
(from 1st 10 fb-1)
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Jet Energy Measurement
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pdf’s and Cross-sections
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Two More Representative Processes
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to g(x, Q2) via:
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Determination of αs
ααααs
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Compositeness

30 fb-1
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• Once discovered, determine M SUSY (≡≡≡≡ ) from energetic jets 
and Et

miss :

• S / B ∼∼∼∼ 10 for  large M eff with accepted cross section > 1pb .
• LHC Point 5,      ≈≈≈≈ 680 GeV/c2,       ≈≈≈≈ 770 GeV/c2

SUGRA Mass Scale – An Example
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Summary
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