QFT II. Homework Problem Set 6. (1/20/2017)
Due 2/10/2017

Consider the 4-dimensional ¢* theory,
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Use the dimensional regularization and MS scheme, find 8(a) to O(a?). Here a = ﬁ.

Hint:

(1) Write down the action in d = 4 — € dimensions, with dimensionless coupling A and di-

mension 1 constant i
(2) Find the Feynman rule.

(3) Calculate IT(p?) to O(2). It is enough to find the divergent part. Determine Zy, Zim 0 O(a)

following MS scheme.

(4) Calculate V4(p1, .. ., ps) to O(A?). It is enough to find the divergent part. Determine Z, to
O(a) following MS scheme.

(5) Find the relation between bare parameter «¢ and «.

(6) Use the fact that ﬁao =0 and find ﬁaf = B(a) in € — 0 limit.



