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Â The LHC physics potential is well known

ÅMain goals: New Physics at the TeV scale, the Higgs

ÅOne or the other appears to be a necessity

ÅFinding neither would also have major implications

Â The LHC is a hadron collider

ÅIdeal for searches that are not well-specified

Â Broad band production

Â High rates

ÅLess ideal for precision measurements

Â Broad band production means you can have backgrounds from 

energy scales far different than your signal

Â No beam energy constraint means that one relies on cast 

reserves of information from previous experiments such as 

parton distribution functions from DIS studies at HERA

Â One can face multiple interactions in each bunch crossing

Foreword
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The importance of tracking

ÅHigh granularity, resolution, efficiency and purity over 

large momentum range

Â Disentangle complicated events:

ÅMany proton-proton collisions superimposed

ÅHuge number of particles from a single interaction.

Â Reconstruct complicated objects in some cases

ÅIdentify B and C hadron decays and Tau decays 

ÂRecover energy resolution
ÅUse momenta of tracks to validate/correct energy

ÅDetect photon conversions

ÂProvides tools to do special types of physics
ÅHeavy Stable Charged Particles via dE/dx measurements

ÅLong-lived particles via decay products at large radiii

ÅAn excellent tracking system can overcome many sinsé
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CMS Detector Slice
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An All Silicon Tracker

Â CMS decision for an all silicon tracker in 2000

ÅConcerns about Micro Strip Gas Chambers (MSGC)

ÅCost for a silicon had fallen

ÅTevatron people and facilities were now available

ÅAside: US involvement in the tracker

Â 1997

Å900 modules

Â 2000: All of the Tracker Outer Barrel (TOB) 

Å5200 modules

Â Final: All TOB + Fraction of Tracker End Caps (TEC)

Å7200 modules (~125 m2)
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Why a Silicon Tracker?

Â Efficient & robust tracking

Å Fine granularity 

Â resolves nearby tracks

Å Fast response time

Â resolves bunch crossings

ÅRadiation resistant

Â High pT tracks and jets

~1 % pT resolution at ~100GeV
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Tracking environment and granularity

Fluence over 

10 years of 

LHC 

Operation

>1000 particles every bunch crossing (25ns)
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