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Start with equation for boost. Boost muon momentum and spin from rest frame. Boosting in the 3 direction

Aboost =

 γ 0 0 −γβ3
0 1 0 0
0 0 1 0
−γβ3 0 0 γ

 (1)

The momentum four vector of the pion in its rest frame is

p = (mπ, 0, 0, 0)

The sum of the muon 4 momentum pµ and the neutrino four momentum pν

pµ + pν = pπ = Eµ + Eν ,pµ + pν

→ pµ = −pν

Since Eν = |pνc| = |pµc| and Eµ =
√

(mµc2)2 + (pµc)2 then

|pµc|+
√

(mµc2)2 + (pµc)2 = mπc
2

It follows that
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2)2 + (pµc)
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2)2 + (pµc)

2 − 2mπpµc
3

and

|pµ| =
(m2

π −m2
µ)c

2mπ
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→ Eµ =
(m2

π +m2
µ)c2

2mπ

The direction of the momentum of the muon is not specified. If we suppose polar coordinates with z in the direction
of the boost then in the pion rest frame,

pµ = [Eµ, |pµ|c(cosφ sin θ, sinφ sin θ, cos θ)]

and in the boosted frame.

p′µ = [γ(Eµ − β3|pµc| cos θ, |pµc|(cosφ sin θ, sinφ sin θ),−γ(β3Eµ − |pµc| cos θ)]
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