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Problem: ¢+ e- annihilation into muons
Georgios Choudalakis
(10/23/04)
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I will calculate the matrix element DJI for the following combination of helicities and
angles.
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For this e"e¢' — y" x4~ 1 find this matrix element:

M = [Vg(z)leﬂ’ H;,(k)]{ iﬂv [iﬂg)ier,,v,fm]

Where, for m —> 0
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For p=(psiné,0, pcos 9) we have already calculated the helicity eigenspinors:
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Which gives:
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So,
For the assumed left-helicity p” we need to rotate by 8 a spinor which is identical to u,,,,

with the difference that now it is uf3 ", but after ignoring the mass of the muon as I did
for the electron, the momentum amplitude cancels out. So,
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Similarly, for the assumed right-helicity u*, we need to rotate by 0 a spinor
Vagey BT | As before, this spinor that we must rotate by @ is identical to vy,
because of the approximation of zero masses. i.e. momentum amplitudes cancel and only
their directions count. So,
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So, substituting those spinors to the first equation we get:
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we get the result:
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| where, I’ve made use of the fact that ¢* = p” + p* - = (ZE,,ﬁ) =q =(QE,) =+

The angular dependence of this result is in agreement with the angular momentum
conservation.
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