
1 Solution to Exercise 1

The vertices come from the hopping terms. Leaving aside the color factor, in momentum space

we have
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The first exponential gives a δ-function in momentum space, expressing the conservation of the

4-momentum at the vertex (where p′ = p+ k). Then
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At this point all remaining exponential phases exactly cancel, thanks to the δ-function from

the momentum conservation at the vertex. Thus we obtain
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Comment: Notice that the Fourier transform of Aµ(x) is taken at the point x+aµ̂/2, halfway

between x and the neighboring point x + aµ̂, that is in the middle of the link, according to

the definition of the link variables. This choice turns out to be quite important for the general

economy of the calculations. Had we chosen for the Fourier transform of the gauge potential

the expression
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the exponential phases would not have canceled, and the eiapµ/2e−iap′
µ
/2 terms would still be

present in the final expression of the vertex. This is a general feature of lattice perturbation

theory.
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2 Solution to Exercise 2

It is convenient to use the shorthand notation1

cλ = cos kλ.

Then:
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1In (a) we keep the Kronecker δ-symbols, to show that they are important if further terms are present.
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