QFT II (Kreimer, Summer 2014)

Exercise I (April 16 2014, to be handed in April 28 2014)

Let Lp := 30,®(x)0"®(z) and Lp : +¥(z)V(z).

1.(40 Points)
Determine the dimensions d; for which the following Lagrangians L; are renor-
malizable.

e Ly :=Lg+ gP3(x).

o Ly:=Lp+ gP*(x).

o L3:= L+ (U(z)¥(x))>.

o Ly:=Lp+ gP%(x).

o Ls:=Lp+ Lp+g®(x)¥(x)¥(x).

2.(40 Points)
Find the 1PI one-loop vertex graphs I'; for each of these Lagrangians L; and
show that they are overall logaritmically divergent for UV powercounting.



