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Feynman DiagramsFeynman Diagrams

• Start with Coulomb Scattering just to show the Start with Coulomb Scattering just to show the Start with Coulomb Scattering just to show the Start with Coulomb Scattering just to show the 
different steps in calculating a crossdifferent steps in calculating a crossdifferent steps in calculating a crossdifferent steps in calculating a cross----section,   section,   section,   section,   
integrating over the entire phase space and    integrating over the entire phase space and    integrating over the entire phase space and    integrating over the entire phase space and    
summing over spins.summing over spins.summing over spins.summing over spins.

• Introduce the Feynman rules in QED.Introduce the Feynman rules in QED.Introduce the Feynman rules in QED.Introduce the Feynman rules in QED.

• Calculate a cross section using the Feynman rules.Calculate a cross section using the Feynman rules.Calculate a cross section using the Feynman rules.Calculate a cross section using the Feynman rules.

• Give you a Feynman Diagram to calculate.Give you a Feynman Diagram to calculate.Give you a Feynman Diagram to calculate.Give you a Feynman Diagram to calculate.
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CrossCross--Section Calculations: Section Calculations: 

Coulomb ScatteringCoulomb Scattering
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Wave packets vs. plane wavesWave packets vs. plane waves
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Fermi’s Golden RuleFermi’s Golden Rule
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Summing over spinsSumming over spins
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Two trace theoremsTwo trace theorems
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Coulomb Scattering: The Final Result Coulomb Scattering: The Final Result 
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Coulomb Scattering: Relativistic Coulomb Scattering: Relativistic 

and  nonand  non--relativistic approximationsrelativistic approximations
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How to compute cross-sections

• …and the final result is :

• These stuff you should 
know from your 
undergraduate courses 
but just in case I review 
them here……..

V


