
+
gMSSM
t

gSMt

gMSSM
b

gSMb
σtb(gg → φ), (5)

where σtt,σbb, and σtb denote the square of the top contributions, the square of the bottom contribu-
tions, and the top–bottom interference, respectively. For σbb and σtb we have used the full NLO QCD
calculation of HIGLU [203]. For σtt we have used the full NLO QCD result of HIGLU and added
the NNLO corrections in the heavy-top-quark limit by using the program GGH@NNLO [14, 168] in
the following way: σ0

LO,σ
0
NLO, and σ0

NNLO have been calculated by GGH@NNLO. The additional part
added to the full NLO result of σtt is then given by

∆σNNLO
tt (gg → φ) = ∆KNNLO σLO

tt (gg → φ),

∆KNNLO =
σ0
NNLO − σ0

NLO

σ0
LO

, (6)

where the individual cross sections σ0
LO,σ

0
NLO,σ

0
NNLO have been evaluated consistently with LO, NLO,

and NNLO PDFs, respectively. Since top mass effects are small at NNLO [24–29] this procedure pro-
vides a result that is expected to be very close to full NNLOQCD accuracy for the σtt parts. Electroweak
corrections to MSSM Higgs-boson production via gluon fusion have not been calculated. The corre-
sponding electroweak corrections in the SM case [31–33, 35] cannot be translated easily to the MSSM
and have thus been neglected. Moreover, we have neglected the NNLL resummation effects [18, 19, 22]
on the σtt part for two reasons: (i) The NNLL resummation has not been calculated for the pseudoscalar
Higgs boson so far so that in order to treat the scalar and pseudoscalar Higgs bosons at the same level, the
NNLL effects should be neglected. (ii) For a completely consistent NNLL prediction also NNLL PDFs
would be needed which, however, are not available. To use NNLO PDFs instead is not fully consistent.

The top and bottom-quark masses have been introduced as pole masses in the calculation including
the corresponding Yukawa couplings. The MSSMYukawa coupling ratios to the SM couplings in Eq. (5)
have been taken from the program FEYNHIGGS 2.7.4 [148–151] . As mentioned above, for the numeri-
cal MSSM results we have chosen the mmax

h benchmark scenario as specified in Eq. (4). As the central
choices of the renormalization and factorization scales we adopted the corresponding Higgs-boson mass
Mφ. For the NLO pieces of the cross section we used the NLO MSTW2008 PDFs, while for the NNLO
contributions the NNLO MSTW2008 PDFs have been used appropriately. The strong coupling constant
has been normalized according to the PDFs, i.e. αs(MZ) = 0.12018 at NLO and αs(MZ) = 0.11707 at
NNLO [41,44]. The scale uncertainty has been determined by varying the renormalization and factoriza-
tion scales betweenMφ/2 and 2Mφ. It amounts to about 10−15% for the whole Higgs mass and tan β
range although for large values of tan β the results are dominated by the bottom-quark loops which are
only known at NLO, unless the light (heavy) scalar Higgs mass is close to its upper (lower) bound, where
the top loops are dominant for large values of tan β, too. However, the scale dependence of the bottom-
quark contributions is considerably smaller than that of the top quark ones [10, 160]. We have added the
68% CL PDF+αs uncertainties of the MSTW2008 PDFs to the scale uncertainties linearly. Since there
are no NNLO PDF sets of CTEQ and NNPDF we did not include those sets in this uncertainty.

We have generated grids of the three cross section parts σNNLO
tt ,σNLO

bb , and σNLO
tb for the mass

ranges from 70 GeV up to 1 TeV in steps of 1 GeV for the scalar and pseudoscalar Higgs bosons sepa-
rately. These grids are then used for interpolation and the resulting numbers rescaled and added according
to the coupling ratios of FEYNHIGGS. For the mmax

h scenario we have included the tan β-enhanced ∆b

corrections in the effective MSSM bottom Yukawa couplings, since we expect them to dominate the
full SUSY QCD corrections for squark and gluino masses much larger than the Higgs masses [177].
The resulting cross sections for the pseudoscalar Higgs boson are shown for various values of tan β in
Fig. 19, while Figs. 20 and 21 display the corresponding results for the light and heavy CP-even MSSM
Higgs bosons. The overall scale and PDF+αs uncertainties amount to about 15%. It is visible that for
small and moderate values of tan β virtual tt thresholds develop for Higgs masses Mφ = 2mt, while
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