VI. Experimental Tests of the Standard Model

5. Higgs boson search
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Higgs search at LEP includes 80% of the final states, selection efficiency ~40 - 50%

Higgs candidate with M;=114 GeV ? e'e” - H(bb)Z(qq)

— 2 bJets + 2Jets

B mesons have a
lifetime 1~1.6 ps:
— finite flight path

J. Pawlowski / U. Uwer



VI. Experimental Tests of the Standard Model

Invariant mass of LEP
Higgs candidates

No signal above

background seen

LEP excludes a
114.4 GeV Higgs
hoson @ 9-.'1% CL.
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Higgs decay channels

At LEP: Searches were done using e L e
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In this note, we combine the most recent results of all such searches in pp collisions at /s = 1.96 TeV. The analyses
combined here seek signals of Higgs bosons produced in associated with vector bosons (qg — W/ZH), through
gluon-gluon fusion (gg — H), and through vector boson fusion (VBF) (g — ¢'¢’'H) corresponding to integrated
luminosities ranging from 2.0-3.6 fb~! at CDF and 0.9-4.2 fb~! at DO. The Higgs boson decay modes studied are
H b H-WtW—, H - 7t and H — ~7.

To simplify the combination, the searches are separated into 75 mutually exclusive final states (23 for CDF and
52 for D@; see Table I and II) referred to as “analyses” in this note. The selection procedures for cach analysis are
detailed in Refs. [7] through [20], and are briefly described below.

arXiv:0903.4001v1 [hep-ex]
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Large Hadron Collider

Proton — Proton bunches:
2835 x 2835

101 protons / bunch
Cossing-Rate: 40 MHz

collisions: 108 bis 10° Hz

Ecus =14 TeV

Higgs production at LHC (pp at 14 TeV)
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Fermilab SSC
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The Challenge: Triggering the Higgs-Events

11Tl Trigger @ LHC

109 events/sec

reduction

[M,, = 100 GeV]

with 0.2% H — vy
1.5%H— ZZJ

At design
luminosity of
10%4 cm=2st

Simulated H>ZZ—4u event at LHC

«20 pp interaction
/ event

e Large number of
particles

To trigger and to reconstruct these events is an exp. challenge.
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The ATLAS Experiment at LHC
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First Events: Proton “splashes” (Sep 10t 2008)
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Higgs search: H— yy (simulation)
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Higgs discovery potential
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Low mass region is not easy — demands combination of several channels
If the SM Higgs exists, it should be found in the first 3 years (30 fb') of LHC
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