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Fig. 18: Typical diagrams for the Higgs-boson productionmechanisms related to Higgs radiation off bottom quarks
in the 5FS and 4FS at leading order: (a) bb → h/H/A (5FS) and (b) gg → bb + h/H/A (4FS).

achieved if the factorization scale of the bottom-quark densities is chosen as about a quarter of the Higgs
mass [197,198]. If both bottom jets accompanying the Higgs boson in the final state are tagged, one has
to rely on the fully exclusive calculation for gg → bb+h/H/A. For the case of a single b-tag in the final
state the corresponding calculation in the 5FS starts from the process bg → b + h/H/A with the final-
state bottom quark carrying finite transverse momentum. The NLO QCD and electroweak corrections to
this process have been calculated [199–201] supplemented by the NLO SUSY QCD corrections recently
[202].

In our study we concentrated on the gluon-fusion processes and neutral Higgs-boson radiation
off bottom quarks as the first step. We have focused on the mmax

h scenario [147, 154], which is char-
acterised by rather heavy SUSY particles. Genuine SUSY QCD and SUSY electroweak corrections in
this scenario are below the 10% level for Higgs-boson radiation off bottom quarks as well as the gluon-
fusion processes. For the calculation of the MSSM Higgs-boson masses and couplings we have used
the program FEYNHIGGS 2.7.4 [148–151] which includes the most up-to-date radiative corrections to
the MSSM Higgs sector up to the two-loop level and the ∆b terms as an approximation of the SUSY
QCD and electroweak corrections to the bottom Yukawa couplings. In further steps we will have to in-
clude the full SUSY QCD and SUSY electroweak corrections where available and in addition allow for
complex MSSM parameters which leads to additional complications of the Higgs sector, since the mass
eigenstates will no longer be CP-eigenstates. Moreover, for this study we have fixed the MSSM scenario,
since otherwise general predictions as in the SM case will not be possible due to the huge variety of the
MSSM parameter space. However, the results in the mmax

h scenario will not be representative for all
possible MSSM scenarios. In the further progress of this work we will develop the machinery to be able
to cover as many aspects of the MSSM as possible. This requires the combination of the most advanced
results and tools available in our HEP community for neutral MSSM Higgs-boson production.

6.3 Gluon fusion
The gluon-fusion processes gg → φ (φ = h,H,A) have been calculated by generating grids for the
individual contributions of the top and bottom-quark loops. Stop and sbottom loops have been neglected
in this first step but will be included in the next steps. We have generated grids for the scalar and
pseudoscalar Higgs bosons individually with Yukawa couplings of SM-like strength. The MSSM cross
sections can then be obtained by rescaling the individual parts by the corresponding MSSM Yukawa
coupling factors,

σMSSM(gg → φ) =

(
gMSSM
t

gSMt

)2

σtt(gg → φ) +

(
gMSSM
b

gSMb

)2

σbb(gg → φ)

48


