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1. Consider the decay of Λ0(PΛ) → p(Pp)+π−(Pπ) whose matrix element
is given by

< pPp; πPπ|M |Λ0PΛ >= Nū(Pp)(A + Bγ5)u(PΛ)(2π)4δ4(PΛ − Pp − Pπ)

where N is the normalisation constant.
Show that the terms ū(Pp)σαβPα

p P β
π u(PΛ) and ū(Pp)σαβPα

π P β
Λu(PΛ) can

be converted to the terms of the form A and B. (σαβ = i(γαγβ − γβγα)/2).

2. Consider the interaction of a Dirac particle Ψ(x) with a scalar field
φ(x) obeying the equation

(i 6 ∂ − m)Ψ(x) = −gφ(x)γ5Ψ(x)

. Show that

Ψi(x) = ψi(x) − g
∫

d4ySF (x − y)φ(y)γ5Ψi(y)

where SF (x − y) is the free particle Feynman propagator.Ψ
Show that S-matrix element is given by

Sfi = (2π)3δif + igǫ
∫

d4yψ̄f (y)φ(y)γ5Ψi(y)

where ψi(x), ψf (x) are the free particle initial and final wave functions.ǫ =
(−1)n where n is the number of antiparticle at time −∞.

(You can use the expression for the Feynman propagator

SF (x−y) = −iθ(x0−y0)
∫ d3p

(2π)3

∑
r=1,2

ψr
p(x)ψ̄r

p(y)+iθ(y0−x0)
∫ d3p

(2π)3

∑
r=3,4

ψr
p(x)ψ̄r

p(y)

derived in the class. ψr
p(x) are the plane wave solutions.)

3. Draw the Feynman diagram for the process e− + µ− → e− + µ−,
assuming only electromagnetic ineraction is present. Write down the matrix
element including the normalisation and the phase.

1


