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Figure 4. The function J(α, β).

regularization expansion. More precisely, the terms with the correct scaling behavior are those
of second order in ε/t, i.e.
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where K0 is again the causal fundamental solution of the wave equation (5.5) (the terms first
order in ε/t will be analyzed in Section 6.8). One should keep in mind that in the regularization
expansion, the outer factors ξ (i.e. those factors contracted with the field tensor; see again the
explanation after (2.47) in Section 2.6) need not be taken into account, because they appear in
the same way in the Ricci tensor, and thus they drop out exactly as explained in Sections 4.7
and 4.8 above. With this in mind, it suffices to compute the contraction of the fermionic
projector with an outer factor ξ. We now compute these contributions and study their effect
on the Lagrangian. For clarity, we treat the contributions which involve and do not involve
logarithmic poles after each other.

We point out that there are also contributions which are linear in ε/t. For clarity of presen-
tation, we will analyze these contributions in Section 6.8 below.

6.2.1 Contributions With Logarithmic Poles

We begin by computing the contributions to the fermionic projector with a logarithmic pole:

Lemma 6.2. The contributions to the fermionic projector which involve the electromagnetic
field strength and have a logarithmic pole on the light cone have the form
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where (see Figure 4)

J(α, β) = (α+ 3β − 4αβ) χ(1,∞)(α) χ(0,1)(β)

+ (−3α− β + 4αβ) χ(−∞,0)(α) χ(0,1)(β)

+ (4α+ 4β − 8αβ) χ(1,∞)(α) χ(1,α)(β)

+ (−4α− 4β + 8αβ) χ(−∞,0)(α) χ(α,0)(β) .

(6.6)


