
Representations of the Dirac algebra

1) Dirac representation : Useful for non-relativistic limit

Solutions of Dirac eq.: In terms of 2-spinor



2) Chiral rep. of Dirac algebra: Good for ultra-relat. particles

Solutions of the Dirac eq.:



Probability current: 



Dirac's interpretation of states with E < 0:

In ground state (vacuum) all states with E < 0 are filled ('Dirac
sea'). Due to Pauli principle, no state with E > 0 can undergo a
transition to a state with E < 0.

But: By introducing an amount of energy 

one can lift one particle from the Dirac sea into an E > 0 state,
leaving behind a 'hole' in the Dirac sea. This behaves like an
antiparticle, with opposite charge and spin, and with positive
energy. This hole can be filled in again.

Problem: Does not work for bosons: no Pauli exclusion!

=> this interpretation does not work for K-G equation!

Feynman's interpretation of states with E < 0:

Particle with E < 0 moving forward in time = antiparticle with E > 0
moving backward in time





Through Feynman's interpretation: can treat many processes
using single-particle states only; otherwise would need to
include particle - antiparticle pair creation as in fig.(2) above


