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Chapter 3: GREEN’S FUNCTIONS AND 
FIELD THEORY (FERMIONS)

Review

7.  GREEN’S FUNCTIONS

The time-ordered product of operators in 
the Heisenberg picture



7a. Definition of the Green’s function

+



7b. Relation to observables



There are some tricks for calculating the 
ground state energy.



7c. Example : “free fermions” in a box

This is interesting, 
e.g.,  as the first 
approximation for 
nuclear structure: 
protons and 
neutrons in a box.

;

“creating a hole” is the same as “annihilating a 
particle below the Fermi energy” 



Calculate the one-particle Green’s 
function, for free particles (H=H0)

Understand the terminology:
“particle” means a particle above the Fermi energy;
“hole” means a particle below the Fermi energy.



propagating particle; t>t’ propagating hole;t<t’



7d. The Lehmann representation



7e. Physical interpretation of the Green’s 
function


