
Moller scattering 1

Moller scattering is the process e− + e− → e− + e−.
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The scattering amplitude M is
M = M1 −M2

where M1 is the 1 → 3, 2 → 4 amplitude

M1 =
e2

t
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and M2 is the 1 → 4, 2 → 3 amplitude
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The expected density ⟨|M|2⟩ is the average density.
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Expand the summand.
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The summation results are∑
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where s, t, and u are Mandelstam variables
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For clarity define
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and write ⟨|M|2⟩ more compactly as
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For E ≫ m we use the approximation m = 0 and obtain
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Then ⟨|M|2⟩ simplifies as
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For m = 0 the Mandelstam variables are
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This can be written more compactly as
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The differential cross section is
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Multiply by (ℏc)2 to convert from natural units to physical units.

dσ

dΩ
=

α2

4E2

(cos2 θ + 3)2

sin4 θ
(ℏc)2

Zee p. 134 has the cross section formula
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where f(θ) is the function
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Function f(θ) is equivalent to
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Noting that in natural units e2 = 4πα we have(
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https://georgeweigt.github.io/examples/moller-scattering-1-demo.html

