
Yukawa theory

Two new ingredients: spin degree of freedom, and Fermi-Dirac
statistics for fermions.

Define interaction "potential" 

Recall Feynman interpretation:
outgoing antiparticle with momentum k = incoming particle with
momentum -k

Fermionic wave function differs for particle and antiparticle:



Only physical process that can be described by (2.62): decay

Note:

*) Have to go through Feynman diagram against the flow of the
    Dirac arrow in order to get spinors in the order required for
    proper matrix product: get product of row matrix with column
    matrix, giving a "1 x 1 matrix", i.e. a complex number.

*) 4-momentum conservation works as in purely theories

*) Have omitted V factors: cancel out in the end again

Often: want to sum (or average, in the initial state) over all spins
(i.e., are not measuring polarization, or have unpolarized initial
state). This leads to a trick when calculating squared matrix
elements:








