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Feynman Diagrams for Interacting Theories

Consider the Hamiltonian of interacting spinless electron lattice

H =
∑
k

εkc
†
kck +

1

2

∑
k,k′,q

V (k)c†k+qc
†
k′−qck′ck.

1. Draw all the connected Feynman graphs for free energy to:

a) first order in the interaction.

b) second order in the interaction.

c) third order in the interaction.

2. Draw all the one particle irreducible Feynman graphs for self energy to:

a) first order in the interaction.

b) second order in the interaction.

c) third order in the interaction.

3. Draw all the Feynman graphs contributing to the two particle Green’s function to:

a) first order in the interaction.

b) second order in the interaction.

c) third order in the interaction.

4. Draw all the Feynman graphs contributing to the two particle vertex function to:

a) first order in the interaction.

b) second order in the interaction.

c) third order in the interaction.

Which one of these diagrams are two particle irreducible?
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