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Figure 2: Diagrams contributing to the gluon jet function at NLO. The usual gluon self-energy
contributions are represented by the first graph. In the remaining diagrams gluons are emitted
from one of the Wilson lines, which are denoted by crosses.

The only place where the gluon jet function has appeared previously is in the analysis of
quarkonium production [40, 41, 42]. In [42], its one-loop anomalous dimension was calculated.
Here, we will compute the full order αs gluon jet function and derive its anomalous dimension
to order α3

s, although for NNLL resummation we only need the α2
s result.

The gluon jet function is defined by

tr 〈0| Aa
J
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The strong coupling constant gs on the right-hand side is the bare coupling; the collinear
gluon fields were defined in Eq. (24). These collinear gluon operators only have non-vanishing
matrix elements for intermediate collinear states. Thus, this jet function can be thought of as
the result of integrating out the collinear modes at the scale µj. Equivalently, we can extract
the jet function from the imaginary part of the time-ordered product of collinear fields
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This second definition shows that the jet function is given by the imaginary part of the
Feynman propagator in light-cone gauge, since in this gauge the Wilson lines in Eq. (24) are
absent.

The relevant diagrams in SCET are shown in Figure 2. In Feynman gauge all of the graphs
in the bottom row vanish. The first graph contributes to the wavefunction renormalization.
Since the collinear sector of SCET is equivalent to full QCD, this graph can be found in
textbooks. In units of the tree-level result, the graph gives
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The second and third diagrams have been computed in [56] and [57] in Feynman gauge. They
give
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