
 

4.5 Polarizing the Vacuum and

Renormalizing the Charge

Pair production and annihilation

Quantum fluctuations can turn a

photon into an electron and a position
and vice versa
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This process can repeat itself
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There are furthe quantum fluctuations

giving altogether
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where
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we define
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It is convenient to rewrite the Lagrangian
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by letting A EA giving
2 4 1892 IA m 4 Eur F

the gauge trf.is now written as
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and the photon propagator is given by
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The diagrammatic proof of gauge
invariance given in Chapter 3.5

implies
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together with Lorentz invariance
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the renormalized photon propagator
is then given by the geometric series
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Because of 61 the C1 3 Iff part of
of Dm Cq is annihilated when it
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