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Figure 9: Normalised differential tt production cross section in the `+jets channels as a func-
tion of the pt

T (top left) and yt (top right) of the top quarks, and the ptt
T (middle left), ytt (middle

right), and mtt (bottom) of the top-quark pairs. The superscript ‘t’ refers to both top quarks and
antiquarks. The inner (outer) error bars indicate the statistical (combined statistical and system-
atic) uncertainty. The measurements are compared to predictions from MADGRAPH, POWHEG,
and MC@NLO, and to NLO+NNLL [15] and approximate NNLO [16, 17] calculations, when
available. The MADGRAPH prediction is shown both as a curve and as a binned histogram.

Top Quark Distributions at 7 TeV
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Figure 9: Normalised differential tt production cross section in the `+jets channels as a func-
tion of the pt

T (top left) and yt (top right) of the top quarks, and the ptt
T (middle left), ytt (middle

right), and mtt (bottom) of the top-quark pairs. The superscript ‘t’ refers to both top quarks and
antiquarks. The inner (outer) error bars indicate the statistical (combined statistical and system-
atic) uncertainty. The measurements are compared to predictions from MADGRAPH, POWHEG,
and MC@NLO, and to NLO+NNLL [15] and approximate NNLO [16, 17] calculations, when
available. The MADGRAPH prediction is shown both as a curve and as a binned histogram.

Generally good description by all predictions      -     approx. NNLO better than MC (NLO and multi-leg)

EPJC 73(2013) 2339  [arXiv:1211.2220]
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Figure 6: Normalised differential tt production cross section as a function of the pt
T (top left)

and yt (top right) of the top quarks, and the ptt
T (middle left), ytt (middle right), and mtt (bottom)

of the top-quark pairs. The superscript ‘t’ refers to both top quarks and antiquarks. The inner
(outer) error bars indicate the statistical (combined statistical and systematic) uncertainty. The
measurements are compared to predictions from MADGRAPH, POWHEG, and MC@NLO and
approximate NNLO [8] calculations, when available. The MADGRAPH prediction is shown
both as a curve and as a binned histogram.
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Figure 6: Normalised differential tt production cross section as a function of the pt
T (top left)

and yt (top right) of the top quarks, and the ptt
T (middle left), ytt (middle right), and mtt (bottom)

of the top-quark pairs. The superscript ‘t’ refers to both top quarks and antiquarks. The inner
(outer) error bars indicate the statistical (combined statistical and systematic) uncertainty. The
measurements are compared to predictions from MADGRAPH, POWHEG, and MC@NLO and
approximate NNLO [8] calculations, when available. The MADGRAPH prediction is shown
both as a curve and as a binned histogram.
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Figure 11: The top quark pT distribution at the LHC with
√
S = 7 TeV and m = 173 GeV.

4.2 Top quark pT distribution at the LHC

The transverse momentum distribution of the top quark with m = 173 GeV at the LHC at
7 TeV energy is plotted in Figs. 11 and 12 using the MSTW2008 NNLO pdf. Fig. 11 shows
NLO and approximate NNLO results for the differential distribution dσ/dpT over a range
0 ≤ pT ≤ 350 GeV for three different scale choices, µ = m/2, m, and 2m. The scale variation
of the pT distribution at NNLO is much smaller than that at NLO.

Figure 12 presents the results for dσ/dpT in a logarithmic plot for high pT values up to
1000 GeV, using both µ = m and µ = mT , where again mT is the transverse mass. At very
high pT the NNLO approximate corrections become increasingly more significant and begin to
change the shape of the distribution relative to NLO. This is not unexpected since the soft-
gluon corrections are large near partonic threshold, which is dominant at high pT . The change
of shape is more pronounced with the choice µ = m than it is with µ = mT .

The pT distribution of the top quark with m = 173 GeV at the LHC at 14 TeV energy is
plotted in Figs. 13 and 14. Fig. 13 shows NLO and approximate NNLO results over a range
0 ≤ pT ≤ 400 GeV for three different scale choices, µ = m/2, m, and 2m. Again, the scale
variation of the pT distribution at NNLO is much smaller than that at NLO.

Figure 14 presents the results for dσ/dpT in a logarithmic plot for high pT values up to
1500 GeV, using µ = m and µ = mT . The NNLO soft-gluon corrections provide a significant
enhancement and change the shape of the NLO distribution at very high pT . Again, the change
in shape is larger with the choice µ = m than it is with µ = mT .
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