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Exercise 7.1 Topological charge

Consider a SU(N) gauge theory, with the covariant derivative defined as
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where the T are the generators of SU(N), satisfying [T, T?] = i fe¢Te.

1. Show that F gyﬁ He = 1/2eP7Fo e can be written as a total derivative, namely
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2. The topological charge is defined as
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Consider an adiabatic transformation
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where the 7; are the generators of a SU(2) subgroup: 7,7; = d;;1 + i€, 7.
Check that F,, = 0, so that the topological charge reads
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3. Show that Ay(t = 4+00) =0 and
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4. Compute the topological charge n of this adiabatic transformation. We recall the
contraction identities
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Exercise 7.2 Electric dipole moment of the neutron

The electric dipole moment of the neutron, denoted by dg, is defined as
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No electric diplole moment is produced at first order in the Standard Model. The main
contribution to it comes from the 6 parameter appearing in the full Lagrangian of QCD:
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Estimate the neutron electric dipole moment dg as a function of 6.



