
Electron-Positron Annihilation into a Muon-Antimuon Pair 

With Everything (Hopefully) Spelled Out 
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 Averaging and summing over initial and final spins:
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This sum of products can be reduced in several ways. Simplest trick:
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Now 

   by Dirac matrices algebra 
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Trace of product of odd number of  matrices = 0
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Reminder on 2 - body phase space :

  total 4 - momentum,      components: 0 0 0

, , ,  4-momentum & mass of final state particles
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