Particle Physics Phenomenology 11

F'S 11, Series 5
Due date: 28.03.2011, 1 pm

Exercise 1 ete™ — uTp~ with the Z-boson revisited
In the electroweak standard model, the following two diagrams contribute to eTe™ — u™pu~
at tree level:
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Use your results of Series 1 to compute the forward-backward asymmetry for this process
for mi < s. Take into account the fact that the Z-boson is unstable, therefore p? — M% —
p?— M% +tMzI'z in the propagator of the Z-boson.

Proceed as follows:

i) Write the differential cross section j—g as
d—a = a—Q [Ao (1 + cos? @) + Aj cos 0]
dQ  4s ’

ii) Show that the forward-backward asymmetry is given by
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where



