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FIG. 6: Instanton paths for the spatially inhomogeneous electric field E(x) = E sech2(kx) for

various values of the inhomogeneity parameter γ̃ defined in (60). As γ̃ → 0 we recover the circular

paths of the constant field case, but as γ̃ → 1 the loops become infinitely large.

the imaginary parts of the effective action in each case:

ImΓγ̃

ImΓ0
=

(
1− γ̃2

)5/4
exp

[
−m2π

eE

(
2

1 +
√

1− γ̃2
− 1

)]
(63)

This is plotted in Figure 8, and it compares very accurately with the numerically integrated

exact result of Nikishov [36] and with the recent numerical results of Gies et al (see Figure

3 in [32]).
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