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Figure 2: Scale dependence of the WW+jet cross sections with W decays included and further cuts applied

according to Ref. [9]. For the LHC setup, the results are given for pT,jet > 100GeV (left plot). For the

Tevatron we show results for pT,jet > 50GeV (right plot).

explicit results of Ref. [16] for the vertex and of Ref. [27] for the box integrals (with appropriate

analytical continuations) are taken.

2.2 Real corrections

The matrix elements for the real corrections are given by the processes 0→W+W−qq̄gg and

0→ W+W−qq̄q′q̄′ with a large variety of flavour insertions for the light quarks q and q′. The

partonic processes are obtained from these matrix elements by all possible crossings of quarks and

gluons into the initial state. The evaluation of the real-emission amplitudes is performed in two

independent ways. In one approach we apply the Weyl–van-der-Waerden formalism (as described

in Ref. [28]). The other one is based on Madgraph [29] generated code. Both evaluations employ

(independent implementations of) the dipole subtraction formalism [30] for the extraction of IR

singularities and for their combination with the virtual corrections.

In one calculation the phase-space integration is performed by a multi-channel Monte Carlo

integrator [31] with weight optimization [32] written in C++, which is constructed similar to

RacoonWW [33, 34]. The second calculation uses a simple mapping where the phase space is

generated from a sequential splitting.

3. Numerical results

We consistently use the CTEQ6 [35] set of parton distribution functions (PDFs), i.e. we take

CTEQ6L1 PDFs with a 1-loop running !s in LO and CTEQ6M PDFs with a 2-loop running !s in

NLO. The complete setup we used for our numerical calculations is precisely defined in Ref. [9],

where a large variety of additional results is provided.

Figure 2 shows the scale dependence of the NLO cross section for the LHC and the Tevatron.

The QCD corrections stabilize the LO prediction for the WW+jet cross section considerably with

respect to a variation of the factorization and renormalization scales which we identify with each

other. At the LHC, this stabilization of the prediction, however, requires a veto on a second hard jet.

Otherwise the production of final states with WW+2jets, which yields a LO component of the NLO

correction, introduces again a large scale dependence. In Figure 3 a sample of NLO distributions is

4


