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Exercises on ’Elementary Particle Physics’
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1. Some kinematics

Here are some smaller exercises to supplement the lectures.

(a) It was shown that the incident flux in the lab is given by F= (U4 —0UB)2EA2F.
Show that for antiparallel collisions between particles A and B:
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Is the flux Lorentz invariant? Comment your answer.
(b) For spinless electron-muon scattering we found in the lecture that

IM[? = Z_i[(PA +pc) - (ps +po)]? -

do
dQ |y

Assume that m; = 0 and verify that in the CMS
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where o = 46?.

(c) The Mandelstam variables are defined by
s = (pA +pB)2 ’
= (pA - pC)2 )
u = (pa— pD)2
Prove that s + ¢ +u = m% + m% + m% + m?,.

(d) Consider a decay A — Bj + Bs. Use the results of the lecture to show that
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