
Figure 27: (a) 5σ discovery contours for MSSM Higgs boson detection in various channels in the mA–tan β plane, in
the maximal mixing scenario, assuming an integrated luminosity of L = 30 fb−1 for the CMS detector [218]. (b) As in
(a), but for an integrated luminosity of L = 300 fb−1 for the ATLAS detector [222].

nearly the entire MSSM parameter space, given sufficient integrated luminosity.29 In order to illustrate
the complementarity of the γγ and bb̄ decay modes, we exhibit in fig. 29 the regions of MSSM Higgs
parameter space that can be covered for the two benchmark scenarios of MSSM parameters described in
Section 3.5.2. The behavior illustrated in this figure can be understood by noting that the φbb̄ coupling
can be significantly suppressed (or enhanced), depending on the impact of the radiative corrections
discussed in Section 3.3. As a result, the branching ratio for φ → γγ is correspondingly larger (or
smaller), with obvious implications for the φ → bb̄ and φ → γγ searches.

We next focus on the potential for observing the heavier Higgs states (H±, A and H). A number of
recent studies [74,75,218,219,220,221] show that the following modes will be effective in searching for the
heavier MSSM Higgs bosons. For the heavy neutral Higgs bosons, the most relevant decay signatures

29One must still demonstrate that it is possible at the LHC to discover the lightest CP-even Higgs boson, even if its
branching ratios into bb̄ and/or γγ are significantly suppressed (either due to the effects of radiative corrections or due
to the existence of a significant branching fraction into invisible modes). Such suppressions can occur in regions of the
MSSM parameter space not yet considered by the LHC Higgs search simulations.
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