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Introduction

 Non-abelian structure of Standard Model
— couplings between gauge bosons

* Triple couplings
> YWW, ZWW real | EW-3-4
» 227, ZZy, Zyy don’t exist (at tree level)
* Quartic couplings
> WWyy, WWZy, negligible at LEP
» ZZyy, don’t exist (at tree level)
> WWZZ, WWWW  notatLEP
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Introduction (2)

» Standard Model — nothing to expect

» New Physics parameterized with
effective Lagrangian

[ enhancing existing couplings
4 introduce non-SM couplings

Anomalous Couplings
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Neutral Triple Gauge Couplings

Standard Model

Zly

Anomalous Couplings
Zly »Vertex described by 12 parameters

»Most general Lagrangian assuming
=|_orentz invaricance

=U(1)em invariance

*Bose symmetry
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Neutral Triple Gauge Couplings (2)
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all values zero at tree level in Standard Model
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e'e vk Zy. ee > Z* > Zy

Use o, |cos 6y|,Ey, Optimal Observ.
e'e"—> qqy, vvy
Preliminary
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v*7y, 7* 7y Measurements (2)

Preliminary

LEP  ALEPH+DELPHI- L3+OPAL —nchanged since summer 2001

limits @95% CL

.-'If —
| l-'T/I/(: I L IE
1 0.2

bl o T7

42 01 0 0O

h? hg
[-0.17;0.15][-0.10;0.09]

h% h%
o T\ Y /% -0.23:0.11][-0.07:0.15]

u T
0L 0 0.2 -01 0 0.1 02

'9 Stephan Wynhoff ICHEP2002 — Anomalous NGC&QGC




Z*Zy Measurements (3)
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Quartic Gauge Couplings

Non-abelian structure:

#i Z 0 ¥ |
g Z i | Z
a5’ G G5 G- s

Effective Lagrangian to parameterize New Physics

W,z

Lo = ;2 % _ FHE, WoW, WWyy, ZZyy
L, = 16 _—FHoF dWAW, WWryry, Z 7y
L,=—-5%9W,, (W, x WOFw WW Zy

— energy scale for New Physics
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e'e > WWy

W-pairs & hard, isolated photons

Signal definition
>»E,>5 GeV
»|cos(6y)] < 0.95
»cos(a) < 0.90

(angle y — charged fermion)

> |m(f,f) —myy| < 2Ty,

Delphi 2002-059 Phys.Lett. B527/1-2 (2000) 29

':; Stephan Wynhoff

18/07/2002

| ' I
| EP PRELIMINARY

fo)

-
g 0.6 EEWWG
=

©

0

a /A%=0.2" -

180 190 200
Delphi, L3: Semi-leptonic & hadronic events

ICHEP2002 — Anomalous NGC&QGC

210
Vs (GeV)

-11-




W Wy Measurements

Determination of anomalous couplings

Fit to photon spectrum
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e'e ™ vvyy

Signature: 2 acoplanar photons & missing energy
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e'e ™ vvyy

Opal fits couplings Estimations of a,/A*, a.//\* obtained
WWyy & ZZyy looking for anomalous increase
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WW

dg, d., d

n

LEP combinatio -0.069 GeV-2 < CIC/A2 < 0.070 GeV-2

Summer 2001 | -0-031 GeV-2 < a,/A? < 0.030 GeV-2
n
-0.45 GeV-2 < q,/A%? < 0.41 GeV-2

)} W
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Lyy
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Summary

» Triple neutral gauge boson couplings are studied at
LEP in Zy and ZZ production

» Quartic gauge boson couplings are studied at LEP
looking for WWy, Zyy and vvyy events

» No significant anomaly found

> Wait for

= final LEP results

= new levatron data
= [HC

= Linear collider
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