Exercises to “Quantum chromodynamics and collider physics” Sheet 8
—  Prof. S. Dittmaier, Universitidt Freiburg, WS17/18 —

Exercise 8.1 (3 points) Dimensional regularisation

a) Simplify the following Dirac chains:  v*d,, Y*dby,, Y*dbt,.-
b) Show that / dPq (qQ)a = 0 for all complex variables D and «.

c) Calculate the tensor integral
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by applying the ansatz I,, ,,(A) = g, J.(A) and reducing the integral to the scalar

integral
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Exercise 8.2 (4 points) Scalar two-point integrals

The scalar two-point function is given by
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Calculate By(p?, mg, my) for the following special cases:
a) Bo(p27m70)a
b) Bo(p27mam)7

[Hint: First assume p? < 0, so that By becomes a purely real integral, and then derive the
final result by analytic continuation to arbitrary real p*.]

Please turn over!



Exercise 8.3 (3 points) Two-point tensor integral

The two-point tensor integral of rank 2 is given by
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and can be rewritten, applying the covariant decomposition, as follows

B, (p,mg,my) = g,ngo(pQ,mg,ml)+pMpVBll(p2,mg,m1).

a) Express the tensor coefficients By and By in terms of the scalar integrals Ag and By,
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b) Determine the UV-divergent part of B,, and calculate (D — 4)B,, to the order of
O(D — 4).



