Standard Model Higgs bound from precision data

[LEP-EWWG]

M_H < 260 GeV at 95% C.L.

Spectrum of Higgs bosons in the MSSM (example)

Possible scenarios

• a single light Higgs boson

– SM Higgs boson?

– SUSY light Higgs boson?

with H, A, H^± heavy (decoupling scenario) h ∼ H_{SM} • a light Higgs boson + more (H, A, H^±) – SUSY Higgs?

– non-SUSY 2-Higgs-Doublet model? • a single heavy Higgs boson (≫ 200 GeV) – SUSY ruled out – SM + (?) strong interaction?

• no Higgs boson

– strongly interacting weak interaction new strong force ∼ TeV scale

Production mechanisms

• gluon-gluon fusion: gg → H NNLO QCD [Harlander, Kilgore] NL EW [Degrassi, Maltoni] • W W (ZZ) fusion: qq → Hq^′q^′ NLO QCD [Figy, Oleari, Zeppenfeld] • Higgs-strahlung processes: qq^′ → W H qq̄ → ZH NNLO QCD + NLO EW [Brein et al.]

• radiation from heavy quarks: gg, qq̄ → tt̄H (bb̄H NLO QCD [Beenakker et al., Dawson et al.] NLO EW [Denner et al.]

Size of various SM Higgs production cross sections

[Spira]

NNLO QCD + soft gluon resummation: Catani et al.

[work with O. Brein, hep-ph/0305321]

Scenarios

• no-mixing scenario:

unmixed t̃-squarks t̃_{1,2} = t̃_{L,R} (X_t = 0) m_{g̃} = 800GeV

• maximal-m_h scenario:

yields max. value for m_h (see next figure) X_t = 2M_{Q̃} ≡ M_{SUSY}

• large-μ scenario: μ = 1 TeV X_t = −900 GeV m_{g̃} = 400GeV

Contour lines for deviations from SM