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Exercise 1. 2 — 2 scattering

The cross section for the process a(pg,mq) b(pp, mp) — ¢(pe, me) d(pg, mg) can be written in
terms of the squared matrix element |M|? as
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where [ = 4[(pa - pp)? — m2m3]*/? is the flux factor.

Show that the differential cross section is given by
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where \(x1,z2,23) = x% + ZL’% + :J:% — 22129 — 2x123 — 2T073.

Exercise 2. ete™ — putpu”

In the lecture the differential cross section for the process e™ u~ — e~ p~ at order O(ef) was
computed in the high energy limit as
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Use this result and crossing symmetry to show that the total cross section for e™e™ — put pu~

in the high energy limit is given by
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where the fine-structure constant is defined as a = e?/(4n).

Exercise 3. Bhabha scattering e™ e~ — et e

Draw all Feynman diagrams for the process e™ e~ — e e~ and the corresponding cut diagrams
for the amplitude squared.

Evaluate the cut diagrams and show that the spin summed/averaged matrix element squared
for the process et e~ — et e~ in the high-energy limit is given by
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What is the total cross section for this process in the high-energy limit?

Hint: recycle previous calculations/results as much as possible.



