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1. Prove the following equations:

d3p

2E
= d4pδ(p2−m2)θ(E) where p= (E; pS ), E = m2 + pS 2
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and also
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hint: by using

δ(f(x)) =
∑

i

δ(x−xi)

|f ′(xi)|
where f(xi)= 0
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and perform the integral on dE.

2. Prove that the dLISP for a three-body decay of a particle with no special direction can be
described as follows:
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hint: Using the equation given in the previous question, the dLIPS for a three-body decay is to
be

dΦ3(m; p1, p2, p3) = (2π)4δ4(p− p1− p2− p3)
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Then the integral on d4p3 yields
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Again, use the following equations which are given in the previous question.
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where θ12 is the angle between pS1 and pS2

and perform the integral on dΩ1, d(cosθ12), dϕ2 on the assumption of a particle with no special
direction.

3. Obtain the muon lifetime using the muon decay width:

Γ =
GF

2m5
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GF = 1.17× 10−5GeV−2, m = 0.1057GeV (natural unit)

Use the constant ~ = 6.58× 10−25GeV · s to convert the unit from energy to time.
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