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Introduction
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Signal Definition:
KK2f Monte Carlo for e+e− → hadrons (γ)

Eγ > 5 GeV 14◦ < θγ < 166◦

mZ − 2ΓZ < Mqq̄ < mZ − 2ΓZ

σSM
e+e−→Zγγ→qq̄γγ(183 GeV) = 0.396 pb

σSM
e+e−→Zγγ→qq̄γγ(189 GeV) = 0.365 pb

L3 analysis of ∼ 231 pb−1 @ 183 and 189 GeV

Backgrounds:
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Selection
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Results

√
s ε Data MC Zγγ QCDγγ Other

183 GeV 0.49 12 13.4 10.6 2.7 0.1
189 GeV 0.51 36 39.2 32.6 6.0 0.6

σe+e−→Zγγ→qq̄γγ(183 GeV) = 0.34+0.14
−0.12 ± 0.03 pb (0.396)

σe+e−→Zγγ→qq̄γγ(189 GeV) = 0.33 ± 0.07 ± 0.03 pb (0.365)
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σe+e−→Zγγ(183 GeV) = 0.49+0.20
−0.17 ± 0.04 pb

σe+e−→Zγγ(189 GeV) = 0.47 ± 0.10 ± 0.04 pb
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Quartic Gauge Couplings
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a0, ac, an are zero in the SM

Cfr. W. Stirling and A. Werthenbach hep-ph/9903315
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Quartic Gauge Couplings
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Quite higher sensitivity wrt WWγ:

• Larger SM cross section and data statistics

• Factor 1/ cos4 θW in QGC cross section

• Smaller number of SM diagrams

...but no sensitivity to the CP violating an

Cfr. W. Stirling and A. Werthenbach hep-ph/9903315
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Quartic Gauge Couplings

Deviations expected for the less energetic photon
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Fit it reweighting KK2f events with analitical cal-
culation of SM and QGC matrix elements from
W. Stirling and A. Werthenbach hep-ph/9903315

W(Ω, a0/Λ2, ac/Λ2) =
|MSM(Ω) + MQGC(Ω, a0/Λ2, ac/Λ2)|2

|MSM(Ω)|2
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Quartic Gauge Couplings

One Dimensional 68% CL measurements:

a0/Λ2 = 0.001 ± 0.004 GeV−2

ac/Λ2 = 0.003 ± 0.005 GeV−2

Two Dimensional 95% CL limits:

−0.009 GeV−2 < a0/Λ2 < 0.008 GeV−2

−0.007 GeV−2 < ac/Λ2 < 0.013 GeV−2
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