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Spontancous Symmetry Breaking

Two Primordial Z B
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Properties of the Physical Vacuum
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Is the Z just a massive W9?

If isospin (7) were an unbroken
symmetry,

allowed N T=1 W()

T — O eR not cglowed

1
3

> 1

The measurement of e;ez —> 7 gives us sin’ 6,




LEP Luminosity = Higgs Search

LEP Luminosity
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Pushing LEP to its Limat
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Standard Model Higgs Production

Higgsstrahlung Diagram

Cross Section (pb)

Fusion Diagrams
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Production Fermions
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Standard Model Processes at LEP
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Two-Photon Interaction
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Combining Search Data
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Search Channel Analyses
Average Signal/Background at my=115.6 GeV

Search Expected Number of Events
Channel Exp. 1.0 0.5 0.1
Aleph 0.4 1.0 2.8
4-Jet Delphi 0.5 1.1 2.6
L3 0.2 0.5 1.1 \ Notable
Opal 0.2 0.5 1.0 _ Analysis
Aleph 0.3 0.9 A/ Variation
Missing Delphi 0.5 2.1
Energy L3 0.2 0.7
Opal 0.3 0.7
Aleph 2.5
Leptons Delphi 1.9
(et+p) L3 1.6
Opal 1.6




LEP Higgs Data at

my,=115.6 GeV
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ALEPH 4-Jet Channel

2 b cand.

HZ hyp.
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Background from
Double Gluon Radiation

et 4 To mimic Z—qq decay,
< gluons must be:
a) back-to-back

b b) separated from the
quark jets, and
At b each have

¢) 45 GeV of energy

Cross section is reasonably well known in perturbative QCD
(known to =20%)



Side View of Hvv Candidate
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Composition of Background
Estimate for Hvv Candidate

iﬂ%l _l

e'e > 77 e"e” — bb(yy)
v * Fraction of Full Energy Events
bb— Two b-Jets Extremely Small

(Dijet Mass = 206 GeV

Dijet Mass ~ 91 GeV but measured to be =115 GeV)

but measured to be . o
~115 GeV * Dominantly Double Radiative Return

Rare Process that Mimics the Signal

(Measurement Tails) ) i
(Production Tails)



Background from
Double Radiative Return

To mimic Z—vv decay,
< photons must be:
a) back-to-back
b) undetected
(down beam pipe), and
Z* [y each with
’ c) 45 GeV of energy

&

e 7

Additional photon lines imply small cross sections
(known to =15%)
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Jet Measurements

Z. Peak Calibration Data in Year 2000
Jet Resolution
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Visualizing Search Sensitivity
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Scanning for a Higgs Boson Mass
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Combined Standard Model Results
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Mass Resolution by Channel
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Fermion Masses 1n a 1-doublet Model

+ —0
- : P C P
1-doublet Model: @ = [ j >Q. = ( j
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Fermion Masses 1n a 2-doublet Model
Down-type mass Up-type mass
— Gd Vl m = Guv2

my 5 N

m top /m bottom?

8 degrees of freedom

— 3 longitudinal polarizations (W,%Z;)

leaves 5 Higgs bosons: h, H, A, H*



Production of Higgs Bosons in the
Minimal Super Symmetric Model
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Scanning for the MSSM
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Higgs’ Quest
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Indirect Higgs Search

Standard Model
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