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The cusp anomalous dimension I'(p, a) at Euclidean angles ¢ = 7 — §, § — 0 is closely
related to the quark-antiquark potential V' (q, o) [1]. Let’s define!
q*V (7. as(|q1))

A=[6T(r—3, O‘S(’(ﬂ))]éao - A : (1)

Then A = 0 up to 2 loops [1]. The equality A = 0 follows from conformal symmetry [3, 4].
E.g., N = 4 SYM is conformally symmetric; the explicit calculation shows that in this
theory A =0 up to 3 loops [4]. In QCD (as well as QED and many other gauge theories)
conformal symmetry is anomalous, broken by the /3 function; and [4],

N gnﬁocF (47C.1 — 28Tpm ;) (%)3 +O(ad. @)

Therefore, it seems reasonable to assume [4] that, similarly to the Crewther relation [5, 6],
the conformal anomaly has the form

16 as 2 3
Alas) = Blas)Clas) . Clag) = rCr (4704 = 28Temy) (1) +0lad). (3)
T
Not much is known about higher orders in (2), (3) (see, e.g., [7]).

LAt 4 loops, a CrC%atlog(d)/s term appears in T'(m — &) [2], so that the limit § — 0 does not exist. It
seems probable that after resummation of leading powers of log(d) to all orders this limit will make sense.
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Now we can consider the C’fflTFnlasL terms in the conformal anomaly A. These terms
in the quark-antiquark potential in Coulomb gauge are given by a single Coulomb-gluon
propagator:

4o

Vi(q) = 72

+ (other color structures)
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+ (other color structures), (4)

where o is taken at = |7]. The terms up to o agree with [8]. Comparing (4) with (3.11),
we see that the Cﬁ_lTpnl color structures are absent in A to all orders in «,. In particular,
this explains the absence of C'r in the bracket in (2). This means that CE~! terms are
absent in C(as) (3) to all orders.
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