
Quantum Field Theory II (Marzocca) Problem set n. 3
Exercise 1.

Derive the Feynman rules for the following Lagrangian interactions:

1) LI = −
g

3!
ϕ(x)3

2) LI = −
g

2
ϕ(x)2χ(x)

3) LI = −λ(ϕ(x)∗ϕ(x))2

4) LI = C χ(x)2(∂µϕ(x))(∂
µϕ(x))

5) LI = ig [ϕ(x)∗(∂µϕ(x))− (∂µϕ(x)
∗)ϕ(x)]Aµ(x)

Exercise 2.

Write the expression of the amplitude iM for the following diagrams in the theory of a
real scalar ϕ(x) with interactions:

1) LI = − g
3!ϕ

3:

2) LI = − λ
4!ϕ

4:
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