
Decay width



Note the relative minus sign: Occurs whenever "fermion lines
have to be swapped":

Basic origin: Fermi-Dirac statistics! Ensures that final state is
anitsymmetric under exchange of particles (for identical fermions),
i.e. F changes sign when momenta are swapped.
Fully consistent treatment requires QFT ("Wick's theorem")



Note:

*) Overall sign of F is not well defined. However, the relative sign
    between different contributions does matter!

*)



Note: Diagrams differ by swapping bosons => relative plus sign!
(Bose-Einstein statistics.)

For internal fermion line: need expression for fermion propagator!
Proceed as for scalar propagator; e.g. for t-channel:

To given order in perturbation theory: use plane wave solutions
for all external particles



To work out meaning of Dirac matrices in the denominator:

Feynman rules for Yukawa theory

*) For external fermions: as in eqs.(2.63)

*) For each vertex:



Note: relative direction of momentum and fermion number flow
matter!

*) To fix the relative sign between different diagrams:
    mulitply with (-1) for every exchange of fermion lines, either
    in the initial or final state.       (2.85)

Remarks:

*) Propagators have the same form in different theories (for
    different interactions): is "inverse of the wave equation operator"
    in momentum space (a.k.a. Green's fct of theory)

*) Amended Feynman rules to include Feynman diagrams with
    closed loops: analogous to     theory, i.e. get one integral

Extra factor of (-1) for each closed fermion loop. (2.86)

Reason: Fermi-Dirac statistics.


