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Exercise 18: Chiral symmetry breaking

In this exercise we consider the mechanism behind chiral symmetry breaking. For this
we use the ansatz
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Proceed by determining the dimensions of the couplings A and g and introduce suitable
dimensionless couplings A and g. Determine the relevant diagrams contributing at one-
loop order to A and write down schematically the gy-function, you should find
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In the following you can assume a, b, c > 0, as well as d,g = 0. Examine the fixed points
of (2) and find the critical value of the gauge coupling g2 for which there is only a single
fixed point. Plot the £)-function for a gauge coupling below, above and at the critical
value and discuss the relation to chiral symmetry breaking in QCD.



