PARTICLE PHYSICS 2 : EXERCISE &

1) Feynman diagrams

Draw all possible lowest-order Feynman diagrams for the processes :

ete” — ,u+,u_, ete” — v VU,, vye — vye , and, e — ree .

2) 70 decays
Draw the lowest-order Feynman diagram for the decay 7 — v,v, and explain why this decay
is effectively forbidden.

3) Partial decay rate

Starting from the matrix element, work through the calculation of the Z — ff partial decay
rate in the limit where the two fermions are ultrarelativistic. Express the answer in terms of
the vector coupling ¢y and the axial-vector coupling ¢4 of Z. Taking sin? fy = 0.2315, show

that
N'Z— prp) 1

I'(Z — hadrons) ~ 20

R, =

1 Updated: 26 avril 2023



