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FIG. 17: Leading Higgs production processes at hadron colliders: gg → H, qq → qqH, and

qq̄ → WH,ZH.

bosons. In the decoupling regime, when A0 is very heavy and h0 behaves like a SM Higgs

bosons, only h0 can be observed and the same bounds established for the SM Higgs boson

apply. The bound can however be lowered when mA is lighter. In that case, h0 and A0 can

also be pair produced through e+e− → Z → h0A0 (see Fig. 15). Combining the different

production channels one can derive plots like those shown in Fig. 16, where the excluded

(Mh, tanβ) and (MA, tanβ) regions of the MSSM parameter space are shown. The LEP2

collaborations [26] have been able to set the following bounds at 95% CL:

Mh,A > 93.0 GeV ,

obtained in the limit when cos(β − α) # 1 (anti-decoupling regime) and for large tanβ.

The plots in Fig. 16 have been obtained in the maximal mixing scenario (explained in

Section IID 2). For no-mixing, the corresponding plots would exclude a much larger region

of the MSSM parameter space.

Finally, the LEP collaborations have looked for the production of the MSSM charged

Higgs boson in the associated production channel: e+e− → γ, Z∗ → H+H− [34]. An

absolute lower bound of

MH± > 79.3 GeV

has been set by the ALEPH collaboration, and slightly lower values have been obtained by

the other LEP collaborations.

D. Higgs boson studies at the Tevatron and at the LHC

The parton level processes through which a SM Higgs boson can be produced at hadron

colliders are illustrated in Figs. 17 and 18.

Figures 19 and 20 summarize the cross sections for all these production modes as functions
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