Ph 205b Problem Set 3

1. Add to QED the following interaction terms:

L' = MFu FF, P 4 Mo Fptp,  where o = %[7“,7“].

a) What are the dimensions of the coupling constants A\; and A\y?
b) Using our naive method, what are the momentum space Feynman rules associated with these interactions?

2. Show that
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where M = Y m;, T' is Gamma function I'(n) = (n — 1)L
i=1

3. Consider the theory of two real scalar fields ¢; and ¢5 with Lagrangian density

L = £0+£int7
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Lo = 5(Bu$r0"ér —mid]) + 5(0u020" 62 — m3g}),

A A
Lint = —96103 — 761 = 163 -

a) What are the coordinate space and momentum space Feynman rules for this theory?

b) Using a momentum space cutoff A as a regulator, for particle 1, calculate (Q|T{¢1(z)¢1(y)}/?). Drop terms that
vanish as A — oo and work to order A; (j=1,2) and order g. And extract its physical mass and Zs.



