
Figure 9: Scale uncertainty bands for the electron asymmetry: low-ET bin (left), high-ET bin
(right).

sections. In the high-ET bin we observe a different behaviour. The histograms in Fig. 8(b) are
qualitatively similar to the corresponding histograms in Fig. 8(d), and the NLO and NNLO effects
on the asymmetry are thus mostly driven by the corresponding PDFs.

We add some overall qualitative comments on the results in Fig. 8 and on their comparison
with the corresponding results for the W charge asymmetry (see Fig. 3). Owing to the invariance
under CP transformations, in the following comments we always refer to the rapidity region
y > 0. In pp̄ collisions, the lepton asymmetry is definitely different from the W asymmetry. The
lepton asymmetry is smaller than the W asymmetry and the difference increases as the rapidity
increases. The difference is mostly due to the LO effect produced by the V − A structure of the
EW couplings in the underlying partonic process (see Eq. (10)). By increasing the lepton ET ,
the difference is reduced because of the increased LO kinematical correlation between the W and
the lepton (see Eq. (13)). The QCD radiative corrections to the charge asymmetry are small in
both the W and lepton cases. Their effect is relatively larger in the lepton case. Since the lepton
charge asymmetry depends on the EW asymmetry generated by the partonic subprocesses, it is
more sensitive to the QCD radiative corrections to these partonic subprocesses. As previously
mentioned, at low values of ET , QCD radiation dynamically reduces the partonic EW asymmetry
and, therefore, the value of the lepton charge asymmetry slightly increases with respect to its LO
result (i.e. the difference between the lepton and W asymmetry tends to be slightly reduced).
This dynamical effect is compensated by a QCD kinematical effect (see Eq. (17)) that weakens
the LO kinematical correlation between the W and the lepton at high values of ET . By increasing
ET , the dynamical effect is eventually over-compensated by the kinematical effect and, therefore,
the value of the lepton charge asymmetry slightly decreases with respect to its LO result (i.e. the
difference between the lepton and W asymmetry tends to be slightly increased).

In Fig. 9 we consider the scale dependence of the electron charge asymmetry at NLO and
NNLO. The scale dependence bands are obtained by fixing µF = µR = µ and considering the
values µ = MW/2 and 2MW in the calculations at NLO and NNLO. The scale dependence is
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