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The following formulae are based on the bremsstrahlung cross section of [1].
The pair production cross section follows from it by crossing symmetry and can
be written as

dσ

dx
= 4Z2α

(
re
m

µ

)2

Φ(δ)

{
x2 + (1− x)2 +

2

3
x(1− x)

}
, (1)
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with Dn = ln(1.54A0.27) the elastic nuclear formfactor correction and B ≈ 183
the radiation logarithm.

The contribution of atomic electrons can be taken into account by replacing
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with B′ ≈ 1440 the inelastic radiation logarithm, the effect of the inelastic
nuclear formfactor by the substitution ∆n → (1− 1/Z)∆n for Z ≤ 1; obviously,
for Z = 1, there are no nuclear levels to excite quasielastically, thus there is no
inelastic nuclear formfactor.

The formulae given above approximate the no-screening limit for δ → µ/
√
e,

i. e. Φ(δ)→ lnµ/δ−1/2. With sufficient accuracy, the limits of x are thus given
by
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for relativistic muons, this can be approximated by
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