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Figure 6: Scale variations at the LHC (14 TeV). The lighter bands are NLL and the darker
bands are NNLL matched to NLO. The unmatched NNLL curves are shown as dotted lines.

µj = 0.57(pT − 1.9 pT

ECM
). In the right panel, we show these points, the fits, and our simple

scale choice, Eq. (107). It is comforting that also this criterion leads to similar results.
So that the results from SCET agree with the NLO partonic cross section in the appropriate

limit, power corrections must be added through matching. Because of the peculiar kinematics
of the threshold limit, this must be done with some care. The factorization theorem in SCET
is derived in the limit where the momentum fractions x1 and x2 of the incoming partons, and
the partonic threshold variable w, are all close to 1. The resummed cross section is therefore
only formally µf independent for very large pT , in contrast to the fixed-order cross section,
which has additional terms to cancel the µf dependence exactly, but only works to order αs.
These additional terms are not singular in the threshold variables and therefore not reproduced
by the leading-power factorization theorem. In the phenomenologically relevant regime, x1, x2

and w may not be close to 1, and the residual scale dependence might not be small. This NLO
part of the µf sensitivity can be removed as we match to the NLO partonic cross section, if
the factorization scale in the NLO cross section is varied appropriately. For the matching, we
use

(
d2σ

dvdw

)matched

=

(
d2σ

dvdw

)NNLL

−
(

d2σ

dvdw

)NNLL

µh=µj=µs=µf

+

(
d2σ

dvdw

)NLO

µf

. (108)

The subscripts of the last two terms mean set all scales equal to the relevant value of µf . Having

29


