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1.b: Pre-Discovery

1977: Discovery of the bottom quark 
             E288 Experiment at Fermilab

at 9.5 GeV
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1.b: Pre-Discovery
Mass Estimates

1) Perturbativity: 

2) Unitarity:        Unitarity bound for elastic                     scattering yields

3) Electroweak Precision Data:

       No discovery at LEP 

       Measurement of Z and W  boson properties: 

with

Assume                     (i.e. perturbative)   

with



  

1.c: Top Quark Pair Production 
at Hadron Colliders

Bottom quark pairs Top quark pairs
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1.c: Top Quark Pair Production 
at Hadron Colliders

[MCFM]

[ATLAS] (3.2 fb-1)



  

1.d: Going beyond Leading Order

Fixed order perturbation theory:
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1.d: Going beyond Leading Order

O(10%) O(1%) O(1%) O(0.005%)

Fixed order perturbation theory:

For precision at the few percent level, NNLO QCD and EW NLO corrections are required.



  

1.d: Going beyond Leading Order

[Bonciani,Catani,Mangano,Nason]
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