
Homework problems # 3
(deadline: 23.01.22)

19. (6 pts) In QED, calculate from first principles (without adopting Feyn-
man rules, i.e. from the definition of the S-matrix):

� The S-matrix element in the momentum space for the scattering
process e−(p) µ−(q) → e−(p′) µ−(q′) squared and summed over
final and averaged over initial spins. Include only tree-level dia-
grams.

� The total cross-section for this process.

20. (4 pts) In QED, adopting Feynman rules in the momentum space, cal-
culate the matrix element for the process γ(q1) γ(q2) → e+(p1) e

−(p2).

21. (5 pts) Calculate from first principles (without adopting Feynman rules,
i.e. from the definition of the S-matrix) decay width for ϕ→ ψ̄ψ within
the theory defined by the following Lagrangian:
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