
Figure 7: Distribution of the ANN output variable, computed at LO, NLO and NNLO in pertur-
bation theory. The bands indicate the scale uncertainties.

9. Conclusions

In this paper we have studied higher-order QCD effects in the search for a Higgs boson of

mass mH = 160 GeV at the Tevatron. We have considered a definite set of preselection

cuts that we believe capture the essential features of the CDF and DØ analyses. We have

studied the impact of higher order corrections on a set of kinematical distributions of the

final state leptons. We have then compared these distributions, computed up to NNLO in

QCD perturbation theory, to those obtained with the PYTHIA, HERWIG and MC@NLO

event generators. The comparison of distributions does not show significant differences,

and this is confirmed by a more sophisticated analysis we have performed based on the

training of our own ANN.

For the ANN analysis we used only leptonic input variables, in order to reduce sensitiv-

ity to the modelling of hadronic activity and to allow perturbative evaluation of the output

distribution. These features are also necessary for the reliable estimation of theoretical

uncertainties in experimental ANN analyses.

We have also compared the efficiency of the experimental cuts obtained in NNLO

QCD to those obtained with PYTHIA, HERWIG and MC@NLO. The efficiencies obtained

with HERWIG and MC@NLO are consistent with that obtained at NNLO. The MC@NLO

acceptance is slightly smaller than the NNLO acceptance, by 4−14%, while the acceptance

of HERWIG differs from the NNLO prediction by −3% to +8%. In contrast, we find

that the acceptance computed with PYTHIA is between 12% and 21% smaller than the
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