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Summary

© LEP looked for a SM Higgs and didn’t find it.

© Supersymmetry and Electroweak precision measurements prefer a Higgs
lighter than the current bound.

¢ Non-standard decays of the Higgs severely weakens current bounds and
opens up SUSY parameter space.




Higgs: Direct Search

Dominant bound from LEP II

sM:  myp > 114.4 GeV
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Decay modes of the Higgs




Decay modes of the Higgs

H=MFf+... h=uv-+dh




Decay modes of the Higgs

H=MFf+... h=uv-+dh




Decay modes of the Higgs

H=MFf+... h=uv-+dh




Decay modes of the Higgs
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SM Higgs
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The Higgs Mass

MSSM  — Mhiggs < 130ish GeV




The Higgs Mass

Reminder - in the Standard Model:
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Top - Stop cancelation
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Top - Stop cancelation
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Top - Stop cancelation
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Top - Stop cancelation
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The Supersymmetric Higgs
Mass

The quartic coupling is dimensionless - thus
supersymmetric to a good degree




Corrections to the Higgs mass
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Alternative phenomenology of
the Higgs

New couplings for the Higgs:




Alternative phenomenology of
the Higgs

New final states: \




Invisible Higgs
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Fermiophobic
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Only Searches so far...

h — invisible mp < 114 GeV
h— 99 my < 113 GeV
h— VV my, < 109.7 GeV




Non- sTandard nggs Decays
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Non-standard Higgs Decays

Most problematic decay:

h — N jets




Alternative phenomenology of
the Higgs

NMSSM (generalized):

Add a singlet superfield to the spectrum - helps add to the
Higgs mass and adds the possibility of




Higgs to 4b's
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A Supersymmetric Standard
Mode]
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A Supersymmetric Standard
Mode]

= H,QU + H1QD® + H 1 LE® + pH, Hy
— LOD~+HBB LLE® + puLH,




A Supersymmetric Standard
Mode]

= H,QU + H1QD® + H 1 LE® + pH, Hy
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Bounds on R-parity violation
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Smgle Stop Production
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Higgs decays with B-violation
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Neutralino Decay




H -> Neutralinos
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H -> Neutralinos




LEP I
Constraints

Preliminary
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Measurement Fit 0

Aot (m))  0.02758 + 0.00035 0.02768
m, [GeV] +0.0021 91.

r,[GeV] [ 2.4952=0.0023  2.4962
Opog [0 41.540 = 0.037  41.479

, X7 + 0.025

Ay 0.01714 + 0.00095 0.01645
A(P.) 0.1465 + 0.0032  0.1481
R, 0.21629 = 0.00066 0.21573
R, 0.1721 £0.0030  0.1723
AYP 0.0992 = 0.0016  0.1038
AL 0.0707 = 0.0035  0.0742
A, 0.923 = 0.020 0.935
A, 0.670 = 0.027 0.668
A(SLD) 0.1513 £ 0.0021  0.1481
sin’6°"(Q,) 0.2324 +0.0012  0.2314
m, [GeV] 80.425:0.034  80.383
r,[GeV]  2.133=0.069 2.092
m, [GeV] 174.3 £ 3.4 175.1
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Search for RPV SUSY (Delphi)

~ Excluded at 95%CL (UDD coupling)

1 10 tanf
Assumed Gaugino Mass Unification:




Search for RPV SUSY (Delphi)
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R-parity violating SUSY at the
LHC
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R-parity preserving SUSY at
the LHC
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Conclusions

A Higgs which decays to a multi-jet final state happens in
some SUSY parameter space and allows my ~ myz

LEP analyses should continue!




