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Figure 4: Determination of µj . On the left is the relative cross section for variations of µj

around µj = pT for ECM=1960 GeV. The other scales are chosen to be µh = µf = pT and
µs = µ2

j/µh. On the right, the values of µj which minimize the scale variation at various pT ’s
are shown for the Tevatron and the LHC. The solid lines show a linear regression to the points,
and the dashed line is our default choice, Eq. (107).

power corrections arising in the integration can be of a lower order (and thus of larger size)
than the physical power corrections to the factorization theorem [58].

In [59] it was argued that these spurious singularities are particularly strong in momentum
space and that it is therefore preferable to perform resummation in moment space. However,
the effective theory framework allows us to completely avoid the need to evaluate the coupling
at unphysically small scales. It is not necessary to eliminate the logarithms in the partonic
cross section, what matters is that the final physical cross section is free of large logarithms.
Instead of choosing the jet scale µj at the integrand level we should choose the scale after the
convolution with the PDFs. That is, instead of setting µj = mX , the appropriate jet scale is
something like the average mass of a jet contributing to the cross section.

To get a sense of what an appropriate average jet scale should be, let us consider some
limits. At very large pT , the relevant scale in the physical cross section is the mass of the
hadronic final state, so the choice µ2

j ∼ M2
X = E2

CM(1 − pT /pmax
T ) is appropriate. However, at

moderate pT , which is relevant in practice, the appropriate scale choice is less clear. In this
case, the partonic mass mX at a given pT value can vary kinematically over a large range,
0 < mX < MX , but the fall-off of the PDFs near x → 1 suppresses the region of large MX

and hence of large mX as well. Consequently, the partonic threshold region of small mX

is enhanced. This dynamical enhancement of was pointed out by [6, 7] and was studied in
detail [20] for the case of Drell-Yan production. It was found that this enhancement is mostly
effective for relatively high Drell-Yan masses, which corresponds to high pT in our case.

Since we cannot perform the convolution integrals analytically, we will determine the ap-
propriate choice of µj numerically, following two different procedures. On the one hand, we
can study the size of the corrections which arise at the different scales. Once the scale is
chosen appropriately, no large logarithms and associated large corrections should arise. To
study the size of the corrections, we take the factorized cross section, Eq. (19), as a function
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