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The SM Higgs

Known (if exists):

» couples to mass (!): bosons and fermions
- scalar, no elm. or strong interactions

* properties calculable as a function of M1y

To be explored:

- existence ?

- properties ?



Historical reminiscence: LEP and Higgs
direct
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indirect

m,, [GeV]

10 ™

0485 249 2495 25
I, [GeV]

m, < 219GeV

(LEP, SLD, Tevatron, NuTeV...)

(95%)




eeeeeeeeee

Higgs Decay Modes
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Higgs Branching Fractions
114 GeV M7 219 GeV limit

(LEP2 limit)
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Higgs production in pp
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t Xsection largest

H —vv,(leptons)

photons, leptons:
Xsection small
‘less background
mass resolution |
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H1ggs Cross sectlon 2 TeV
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Higgs cross section 14 TeV
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Higgs search strategies

WI%J—)bb
Tevatron ’
2 TeV — WW
. —> /4L
i . | . | i
50 10Q 150 200; 250 30
m_GeV
=YY 5
LHC 44
14 TeV

N

LEP limits



Higgs (130-190 GeV) — ww [2 TeV] ™

Run 169236 Event 4468684 Thu Feb 13 02:26:58 2003
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[14 TeV]

Higgs (110-150 GeV) —> 7YY
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Higgs (130-700 GeV) — Z Z© [14 TeV]
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Higgs discovery prospects at Tevatron
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Extended Higgs Models - Supersymmetry

Minimal SuSy = MSSM: (77> C
d

u

0 0
H H
~ u _J - d_

couples to couples to
up-fermions down-fermions

8 real fields - 3 (W* W-Z) = 5 higgs bosons:
h H A H™ H

CP odd

mass relations (lowest order):

m, <m,<m, m,<m, my, <m, .

mh <130GeV incl. radiative corrections
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MSSM Higgs Limits LEP
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MSSM Higgs Masses
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MSSM Higgs Couplings

' Born level o
also fixedby m  , tanf3 ! -
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MSSM Higgs Xsections
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MSSM Higgs Search LHC

Many channels:
* charged Higgs H*,H"

- if tan [3 small, h decay signatures ~ SM
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Charged HiggS@S 1 tanf = 30, Ai=0GeV, i = ueev
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N\ 4Higgs observable

i 3 Higgs observable
2 Higgs observable

1 Higgs observable

50 contours

whole region
covered!

Higgses cant
escape !
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Higgs production H vy




MSSM Higgs Limits LHC
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