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Latest L3 Results

J. Alcaraz
CIEMAT/CERN

LEP Jamboree
July 22, 2002

✦ γγ, eγ interactions

✦ WW physics. Final state interactions

✦ Fermion pair production

✦ Searches: Higgs, SUSY

✦ Outlook

Selected new/final results are presented

All limits are given at the 95% CL
J. Alcaraz Latest L3 Results July 22, 2002
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Run #    694706    Event #  1096 L3

Antiproton identification criteria:
- dE/dx

- Calorimeter energy vs momentum 

- Cluster shape
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Evidence at the 8σ level for the non-abelian WWγ couplings
predicted in the SM: κγ = 1.12 ± 0.08 ± 0.07

J. Alcaraz Latest L3 Results July 22, 2002



L3L 3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L 3L3L3L 3L3L 3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L 3L3L3

W
+

W
−

e−

e+
γ**Z  ,

e+

νe

W
+

W
−

e−
WW Physics

J. Alcaraz Latest L3 Results July 22, 2002



L 3L 3L 3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L 3L 3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L 3L 3L 3L 3L 3L3L3L3L3L 3L3L 3L3L3L3L3L3L 3L3L 3L3L3L3L3L3L3L 3L3L3

Unfolding the e+e− → WW differential cross sections

0

1

2

3

4

-1 -0.5 0 0.5 1

cosθW
-

dσ
/d

(c
os

θ W
- ) 

(p
b)

L3

Data qqeν and qqµν
SM KORALW

183 - 209 GeV (preliminary)

Many predictions beyond the SM manifest as
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in agreement with SM expectations
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Third type of analysis: spin density matrix

cos θW
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✦ Information equivalent to the W polarization
analysis in the diagonal elements: ρ00, ρ++, ρ−−

✦ Extra pieces of information in the non-diagonal
terms
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Third type of analysis: spin density matrix
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✦ Bose-Einstein correlations: identical bosons connected in phase space
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✦ New e+e− → νν̄γ(γ) generator (KKMC)

✦ Estimated precision: . 1%
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Kinematic region:
Eγ > 5 GeV, | cos θγ |< 0.97

LEP2: Nν = 2.94 ± 0.09
LEP1: Nν = 2.98 ± 0.10
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e+e− → f f̄. Differential distributions

Bhabha Differential Cross-Section
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Bhabha Differential Cross-Section
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Combination

SM, α=1/(135-0.72 ln Q2)

α=1/137

✦ No running (α = 1/137): χ2/ndof = 173/80 (CL=10−8)

✦ Consistency with the running of α: χ2/ndof = 81/80
J. Alcaraz Latest L3 Results July 22, 2002



L 3L 3L 3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L 3L 3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L 3L 3L 3L 3L 3L3L3L3L3L 3L3L 3L3L3L3L3L3L 3L3L 3L3L3L3L3L3L3L 3L3L3

e+e− → f f̄: sensitivity to spin-2 particles
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Interpretation in terms of anomalous couplings
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Interpretation in terms of contact interactions
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ΛS > 0.65 TeV
ΛV > 0.75 TeV
ΛT > 1.24 TeV

(for mt= 175 GeV)
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Higgs searches
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SM Searches:
mH > 112.0 GeV

(Physics Letters B517 (2001) 319)

MSSM Searches:
mh > 84.5 GeV, mA > 86.3 GeV

all scenarios: mh-max, no-mixing,
large µ, FINAL
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Standard Model Benchmark fermiophobic scenario
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✦ SM: BR(H → WW∗) ≈ 10% when mH ≈ 120 GeV

✦ Fermiophobia: H → WW∗ dominant for mH & 90 GeV
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e+e− → ZH → ZWW∗ search

a)
6 qqqqqq, 30 %

b)

 qqqql  , 30 %ν

c)
    qqqq    , 10 %νν  

d)
qql      , 10 %ννν

e)

qqqqll, 6 %
f)

qqlll  , 6 %ν

✦ W∗ always “off-shell”, many signatures

✦ Large backgrounds: neural network techniques

✦ 93% of the decay modes searched for; ε ≈ 44%
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✦ mH > 109 GeV (BR(H → WW∗ + ZZ∗) = 100%, SM production)

✦ mH > 108 GeV (benchmark scenario)

✦ mH > 107 GeV (any BR, SM production)
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H

γ

γ Z

H

γ

⇓
✦ Described in terms of the anomalous couplings d and dB

(Gounaris et al., Nucl. Phys. B459 (1996) 51)
✦ Clean signatures
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Higgs anomalous couplings: NO EXCESS
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L3 data largely constrain these couplings in
the region: mH . 160 GeV

Limits to Γ(H → γγ) and Γ(H → Zγ) in the region
of interest for the LHC
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✦ Basic assumption: H → bb̄ not necessarily dominant

✦ Analysis strategy: eliminate b-tagging requirements

✦ mH > 97 GeV (BR(H → qq̄) = 100%, ξ2 = 1)
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mẽ > 98 GeV; mµ̃ > 86 GeV; mτ̃ > 80 GeV
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1.2 ± 0.6 events expected, none found
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e+e− → τ̃+τ̃− → τ+G̃ τ−G̃
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Non-zero impact parameter
Decay vertex in tracking chamber
Heavy ionization
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L3L 3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L3L 3L3L3L 3L3L3L 3L3L 3L3L3L3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L3L 3L3L3L3L3L3L3L 3L3L3L3 Outlook

✦ Many (some of them new) analyses
ongoing: EW studies, searches,
two-photon physics, QCD.

✦ L3 activities will continue in 2003, as
scheduled.
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