
On Evaluating I(~v,~v ′)

The expression for
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can be evaluated using the Feynman parameter trick. First of all the last
two terms in (6.15) can be evaluted, for each choosing the z access along the
velocity, so together they contribute
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For the first term, use the Feynman trick
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Recalling we are working in a frame with E ′ = E and q0 = 0, this is just like
1/2m2 times the above with Ev → α(~p ′ − ~p) + ~p = α~q + ~p, so the integral is
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2p · p′ = 2m2 − q2 so all together,
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dα − 2 =: 2fIR(q2).

If −q2 ≫ m2, the integral is given by equal contributions near each endpoint,

so ≈ 2
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