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1 Results in Mellin space

Here we present the anomalous dimensions γ��s
ns �N� in the MS-scheme up to the third order in the

running coupling constant αs, expanded in powers of αs��4π�. These quantities can be expressed
in terms of harmonic sums [6,7,59,60]. Following the notation of [59], these sums are recursively
defined by

S�m�M� �
M

∑
i�1

��1�m

im (1.1)

and

S�m1�m2�����mk�M� �
M

∑
i�1

��1�m1

im1
Sm2�����mk�i� � (1.2)

The sum of the absolute values of the indices mk defines the weight of the harmonic sum. In the
n-loop anomalous dimensions written down below one encounters sums up to weight 2n�1.

In order to arrive at a reasonably compact representation of our results, we employ the abbre-
viation S�m � S�m�N� in what follows, together with the notation

N� S�m � S�m�N�1� � N�i S�m � S�m�N� i� (1.3)

for arguments shifted by �1 or a larger integer i. In this notation the well-known one-loop (LO)
anomalous dimension [1,2] reads

γ�0�ns �N� � CF�2�N��N��S1�3� � (1.4)

and the corresponding two second-order (NLO) non-singlet quantities [4,6] are given by
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The three-loop (NNLO, N2LO) contribution to the anomalous dimension γ�ns�N� corresponding
to the upper sign in Eq. (2.3) reads
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The third-order result for the anomalous dimension γ�ns�N� corresponding to the lower sign in
Eq. (2.3) is given by
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Finally the quantity γ s
ns�N� corresponding to the last term in Eq. (2.5) starts at three loops with
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