
Figure 1: Two-loop diagrams contributing to the jet function in QCD. Gluons emitted from the
crossed circles originate from the Wilson lines. Not shown are additional diagrams resulting from
mirror images in which the two external points are exchanged. The first diagram is the full fermion
two-point function, not just the one-particle irreducible part.

2.1 Evaluation of the two-loop diagrams
We first discuss the evaluation of the bare quantity jbare(Q2) and later perform its renormalization.
Let us begin by quoting the result for the one-loop master integral
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At two-loop order, the most general integral we need is (omitting the “+i0” terms for brevity)
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We use the same standard reduction techniques as in the two-loop calculation of the soft function [2]
to express all integrals we need for the evaluation of the diagrams in Figure 1 in terms of four master
integrals Mn. Introducing the dimensional regulator ε = 2 − d/2, we obtain
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