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Couplings Between Gauge Bosons

e Within the Standard Model

— Electroweak interactions mediated by v, Z9, W=
— SU(2)r, x U(1)y gauge group structure
— Non-Abelian group = gauge bosons couplings

e Beyond the Standard Model

— W sub-structure (technicolour?)

— Loops of ‘new physics’ particles (MSSM?)
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Charged Triple Gauge Couplings

Lorentz invariance and U (1)em,
= 7T ~YyWW + 7 ZWW independent parameters

C and P invariance
= 3 YWW + 3 ZWW independent parameters

Charge of W* known
= 2 YyWW + 3 ZWW independent parameters

{K”Y? >\’Y? glza Rz, >\Z}

Use SU(2) x U(1) operators

Assume new physics scale is high

ky = g¥ —(ky—1)tan? Oy

= 3 independent parameters
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Magnetic dipole moment
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Electric quadrupole moment
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cTGC physics at LEP2
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cTGC Measurements at LEP2
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Events/bin

Examples of WW Angular Distributions
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A-InL
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LEP combined ¢TGC Results

11 1.2

Ky

L3

A-InL

LEP

0.05

LEP preliminary

_ +0.055
=0.943 ) ss

+0.024
-0.020 -0.024

_ +0.023
=0.998 025

Theory uncertainty for O(aem, ) corrections gives largest
contribution to systematic error



LEP combined ¢TGC Results - 3D fits
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Quartic Gauge Couplings

e Consider ‘genuine’ quartic gauge couplings

e Assume

=

— Lorentz invariance

— U(1)em

— Use SU(2) x U(1) operators

— New physics scale is high (dim-6 operators)
2WWry + 2 ZZ~yy + 1 WW Z~ parameters

{agv, av ao,ac,an}

Cc

is CP violating



QGC physics at LEP2
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aly , a¥ and a,, Measurements
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af and a? Measurements

OPAL preliminary
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LEP Combined QGC Results

e 95% confidence level limits

DELPHI L3 OPAL
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Combination
expected soon

LEP



Neutral Triple Gauge Couplings

e Assume

— Lorentz invariance

— Bose symmetry

= 4 Iy + 4 IyLF 4+ 2 27y + 2 ZZZ* param-

eters

CP even | CP odd
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e all 4f decay modes



LEP Combined nTGC Results

e 95% confidence level limits
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Conclusion

Preliminary GC results from LEP
(CERN-EP / 2002-091)

All values consistent with SM

cTGC

— Expect reductions in O(aem ) systematic

— CP violating cTGC measurements ongoing

QGC
144

o and an

— Combination of a,gv, a
nTGC
Future for GC physics

— Final LEP combinations soon

— Tevatron, LHC, NLC, ...



