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Figure 77. Fractional uncertainty for the luminosity integrated over y for
∑

i (qi q̄i + q̄iqi ), where
the sum runs over the five quark flavours d, u, s, c, b.

Figure 78. The parton–parton luminosity
[

1
ŝ

dLij

dτ

]
in pb integrated over y. Green = gg,

Blue = ∑
i (gqi +gq̄i +qig + q̄ig), Red = ∑

i (qi q̄i + q̄iqi ), where the sum runs over the five quark
flavours d , u, s, c, b. The top family of curves are for the LHC and the bottom for the Tevatron.
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Figure 79. The ratio of parton–parton luminosity
[

1
ŝ

dLij

dτ

]
in pb integrated over y at the LHC

and Tevatron. Green=gg (top), Blue=
∑

i (gqi + gq̄i + qig + q̄ig) (middle), Red=
∑

i (qi q̄i + q̄iqi )

(bottom), where the sum runs over the five quark flavours d, u, s, c, b.

Figure 80. Predicted cross sections for W and Z production at the LHC using MRST2004 and
CTEQ6.1 pdfs. The overall pdf uncertainty of the NLO CTEQ6.1 prediction is approximately 5%,
consistent with figure 77.

6.3. Stability of NLO global analyses

The W and Z cross sections at the LHC are shown in figure 80. The MRST2004 predictions are
shown at LO, NLO and NNLO; also shown are the CTEQ6.1 predictions at NLO, along with
the CTEQ6.1 pdf error band. There is a significant increase in cross section when going from
LO to NLO, and then a small decrease when going from NLO to NNLO. The NLO MRST2004
and CTEQ6.1 predicted cross sections agree with each other, well within the CTEQ6.1 pdf
uncertainty band.

Most of the absolute predictions for LHC observables have been carried out at NLO,
i.e. with NLO pdfs and with NLO matrix elements. Such predictions have worked well at
the Tevatron, but the LHC explores a new region of (small) x for a hadron–hadron collider.
Thus, it is important to understand whether the NLO formalism carries over to the LHC with


