
Figure 5: Higgs production cross section in gluon-fusion at the Tevatron for mh = 165 GeV as
a function of the scalar mass. The bands indicate the scale variation mh/4 ≤ µ ≤ mh. All other
parameters are as described in the text. Also shown is the SM cross section with its corresponding
scale uncertainty.

are roughly a factor of two formS = 300 GeV and 20% for mS = 800 GeV. At the Tevatron

both the scale and PDF errors are roughly ±10%. At the LHC the PDF error reduces to

a few percent. For both mass points the scalar-induced deviations from the SM are larger

than the combined errors.

5. Conclusions

In this paper we have derived the NNLO Wilson coefficient which describes the effect

of an (8,1)0 scalar on the Higgs-gluon effective Lagrangian. We have presented simple

analytic formulae for the Wilson coefficient and all required renormalization constants for

use in future studies. Our calculation revealed an interesting technical feature of scalar

contributions to the gg → h cross section which first appears at NNLO. At this order,

the quartic-scalar potential must be included in order to properly renormalize the Wilson

coefficient. In our example with a single (8,1)0 scalar, only one additional Lagrangian

term was required. In theories with a more complicated scalar potential, such as that for
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