5. Higgs Boson Search

Higqgs decay widths / branching ratios:
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For very heavy Higgs |
masses (>500 GeV) ]
discovery becomes 3
more difficult ! :
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Main background:

5.1 Direct Higgs search at LEP T(H — ff) ~
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Higgs bremsstrahlung is dominant production process at LEP: m,, — Limit =vs - m,
Higgs search at LEP includes 80% of the final states, selection efficiency ~40 - 500/918



Higgs candidate with M, =114 GeV ? e'e” - H(bb)Z(qq)
=2 bJets+2Jets

B mesons have a
lifetime t~1.6 ps:
— finite flight path
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boson @ 95% CL.
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5.2 Higgs production at p(f) collider
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Higgs Search at the Tevatron
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~1 Higgs event every 102 events




Higgs Search at TEVATRON

Many different decay channels analyzed: ZH — ¢*¢"bb H —>W'W ",y
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Higgs production at the LHC (plan/now: pp at 14 / 7 TeV)
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The lower CM energy of LHC severely cuts into the Higgs discovery potential.
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Higgs decay channels

A. Djouadi, J.Kalinowski, M. Spira
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The Challenge: Triggering the Higgs-Events
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Simulated H>ZZ—4u event at LHC

« 20 pp interaction /
beam crossing

*Very large number of
particles

“Golden”
channel easy!
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To trigger and to reconstruct these events is an exp. challenge.




“Golden” Higss decay channel: H > ZZ — up pu

Discovery potential:
130 - 600 GeV

Very clean signal
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4 leptons p; > 20 GeV

Backgrounds:

s tt—=Wb Wb —=1v clv Iv clv
« Zbb—>1lclv clv
« continuum ZZ

A Higgs in the above mass region has a high probability to be
discovered with the data of the coming LHC year ... but if we believe
the indirect constraints it is rather unlikely!
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More challenging: Higgs search: H—->yy
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demands excellent calorimetry



LHC Higgs discovery potential
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Low mass region is not easy — demands combination of several channels

If the Higgs exists it will be found at the LHC ... but it might take a while! *°



