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Figure 8: Same as Figure 7, but with the LO (NLL) terms evaluated with LO PDFs, and the
NLO (NLO+NNLL) terms with NLO PDFs.

LHC look very similar). The results at µf ∼ M are more stable than at µf ∼ mt, although
compared to the fixed-order results the difference is less pronounced. We will thus make the
choice µf = M by default in the resummed result.

Having chosen default values for the scales, we now discuss in more detail the behavior of
the fixed-order and resummed expansions of the invariant mass distribution. We have already
seen how the fixed-order and resummed results depend on the scale µf . In the lower two plots
of Figure 5, we show the dependence of the resummed results at M = 400 GeV on the scales
µh and µs. The results as a function of these two scales are significantly more stable at NNLL
than at NLL. An interesting difference between the resummed and fixed-order results is that
the perturbative uncertainties and the size of the higher-order corrections in the resummed
results depend much less on the value of M . This is seen in Figure 6, where we show the
K factors and uncertainties in the invariant mass spectrum as a function of M , comparing
fixed-order results with the resummed ones. The bands in fixed-order reflect the uncertainty
associated with varying the factorization scale around its default value µf = M by a factor
of two. In the approximate NNLO formulas we have shown results only in scheme A, those
in scheme B are very similar. To make the bands in resummed perturbation theory, we first
obtain uncertainties associated with the scales µf , µh, and µs by varying them individually up
and down by a factor of two from their default values at each point in M , with the other two
held fixed. We then obtain a total error by adding the three uncertainties obtained this way
in quadrature. At the Tevatron, the K factors in resummed perturbation theory have smaller
uncertainties and depend only weakly on M , compared to fixed order. The same is true at
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