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Problem Set 4: Date Due: Dec. 6, 2006

1. Consider a two dimensional free field theory of a scalar field ¢ and

fermion field ¥ with action:

S=[ds [ W B0, — S MG + D170y — )
Now consider adding to this action a term proportional to
[ o™ @) (00,6 900)

Determine the range of values of m, n and [ for which the theory will
be renormalizable.

¥
& 2. Consider ¢* theory in six dimensions, given by the action:

& (H» @@’3 S = [ dia] — saus0.6 - st - 5.

) Show that the theory is power counting renormalizable.

) Calculate all the renormalization constants to one loop order.

‘f 0}3*’ (c ) Calculate the G-function for the coupling g to one loop order.
4"5 3. Consider n complex scalar fields (¢, ... ¢,) with action

S = /d4 [ ;w V aﬂ 81/¢Oz = V(¢17 W (z)n)j‘
where ,
V(¢1> ce ¢n) = _/'52 Z @252% #+ A (Z d):;(ba)
a=1 a=1

for some real, positive constants p and A.

(a) Find the full symmetry group as well as the unbroken symmetry
group of the theory.

(b) Find the masses of different scalar particles in the theory and show
that the results are consistent with Goldstone’s theorem.

(c¢) If we couple the system to gauge fields so as to make all the global
symmetries into gauge symmetries, how many massless and how
many massive gauge fields shall we get?



