Problem. HZ production at a e*e™ collider
Consider the process

e (pr)e’ (p2) — h(k1)Z(ks) (1)
with ¢ = p1 + po. The Feynman rule for Zff -vertex is
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being I‘?}V = +1/2 the isospin of the fermion and @ its electric charge. In the electron case (f = e™):
V =—1+2sin’0y, A=-1. (3)
The Feynman rule for the hZZ vertex is
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(a) Draw the Feynman diagram for the process and write down the amplitude of the process
using the couplings mentioned above. Use unitary gauge.

(b) Write down the amplitude in terms of G by using
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(c) Compute the unpolarised squared matrix-element |M|? , summed over final state spin and
averaged over the initial polarizations, taking m, — 0

(d) Compute the differential cross section of the process in the C.O.M frame.

(e) Compute the total cross section of the above process. Check how the total cross section
behaves with variation of my,.
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