Muon pair production 1

Muon pair production is the process e~ + et — pu= + put.

For the following momentum vectors we have p = vV E? —m? and p = VE? — M? where m

is electron mass and M is muon mass.
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The scattering amplitude M4 for spin state abed is
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In component form
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Scattering density |Mpeq|? is the squared magnitude of scattering amplitude M peq.
|-/\/labcd|2 - MZbchabcd

Average scattering density (|M]?) is the sum over all scattering densities divided by the
number of inbound states.
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The Casimir trick uses matrix arithmetic to sum over densities.

(M[*) =
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The result is
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For high energy experiments where £ > M we use the following approximation.
(IMJ*) = e* (14 cos®0)

The scattering cross section is
do  (ahc)* (IM]?)
dQ  16E2 et

Hence for £ > M
do  (ahc)?

dQ ~ 16E2
In terms of Mandelstam variable s where
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we have 4 ( h)2
do _ (ohe >
0L (1 + cos®0)




