Hamid R. Afshar QF T2 Final examination/Winter 1401

e Starting with path integral for the real free-field theory
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where A(z — y) is the Feynman propagator.

e Consider the interacting quantum field theory with L;,; = —%@4. Write the normal-
ization conditions such that the LSZ formula is valid. Write the full Lagrangian £ in

terms of the parameters Z,, Z,,, Z,. What is the counterterm Lagrangian?

e What is the mass dimension of the field ¢ and the coupling constant A\ in general

dimensions. Start with the path-integral for this theory and determine F' such that
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e Use the Feynman diagrams, ignoring the counter terms, draw all the connected dia-
grams with at most 4 sources and 2 vertices.

e Draw all 1PI diagrams.

e Compute the order-A correction to the propagator in this theory. (Do not do the

integrals)

e Compute the O(\?) correction to the exact vertex.



