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Exercise – The Euler-Heisenberg Lagrangian for QED

Consider the effective action that arises when integrating out a fermion of mass m. When the electric-
magnetic field Fµν = ∂µAν−∂νAµ is constant, the effective Lagrangian is called the Euler-Heisenberg
Lagrangian.

The Euler-Heisenberg Lagrangian is determined in terms of the Schwinger integral∫ ∞
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where
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Show that the Schwinger integral (1) is proportional to
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for a suitably defined quantity X. Determine X.


