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1 One-loop structure of QED

The Lagrangian is given by

L = −1

4
FµνF

µν + iψ̄( /D −m)ψ, (1)

where covariant derivative is defined as

Dµ = ∂µ + ieAµ. (2)

Similarly to Yukawa find counter terms needed to render the theory finite at one loop level.

To this end use the following propagators, for fermions

=
i(/p+m)

p2 −m2 + iε
, (3)

and photons

µ ν =
−iηµν
p2 + iε

. (4)

• Diagrams contributing to fermionic 2-pt function:

+ (5)

• 3-pt function Aµψ̄γ
µψ:

+ (6)

• Diagrams contributing to bosonic 2-pt function:

+ (7)

• What diagrams contribute to charge renormalization? Why? Compute the correspond-

ing beta-function.
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