Fall 2025 Problem Set 10 Physics 513

1. Consider a theory with the interaction given by L = igiysem. It rep-
resents the interaction of electrons (e~) and positrons (e*) with a real
pseudoscalar field 7. 1 denotes the fermionic field operator. Write
down the Feynman rules of the theory and using these to lowest nontriv-
ial order draw all diagrams and write down the corresponding S matrix
elements for the following processes: (l)e” +7 — e~ + 7, (2)et + 71 —
et +7m,(3)e"+e” we +e,(d)e” +et e et

2. A scalar field ¢ and a pseudoscalar field 7 interact with electrons and
positrons through the following interaction: L = ginpé+ ig’ysm. To
lowest nontrivial order draw all diagrams and write down the corre-
sponding S matrix elements for the following processes: (1)e™ + ¢ —
e +m2et+e 51+, B) T+ —>et +e (d)et +1 et + o



