
Propagators: Massive Scalar Field Theory
Starting with

Solved using Green's Functions 

Euler-Lagrange

Fourier Transform to deal with the derivatives

Green's Function in 
                  k-space

Using Contour Integration
to evaluate

Hadamard Regularization:
4 Choices of Contours

Use Residue
Theorem Our Goal

= 0 by 
Jordan's Lemma

If              , close contour in lower half plane
If               , close contour in upper half plane

Future affects Past

Past affects Future

Retarded Propagator

Advanced Propagator

Canonical Quantisation

upper-half
plane 

lower-half
plane 

More details at 
tch1001.github.io 

Contribution of Residues to Propagator

minus sign
because 
contour goes 
clockwise

Feynman Propagator


