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The non-Abelian structure of the Standard Model is needed to describe the datal
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Couplings of the W to other bosons

e W
V =~/Z
et W
Vertex described by Lagrangian (only CP conserving terms of lowest dimension ( ):
A
LYY Jgwwy =g (Wi,WHEVY — WIV,WH) + iy WIW, VR + - W WEV P
My
Require U(1)¢,n, gauge invariance and SU(2) X U(1) symmetry ( ):
g1 = 1 ( )
= g7 — (ky — 1) tan? Oy
Az = Ay
Remaining are fitted:
97 (SM:1) Agi =g{ =1 (SM:0)
(SM:1) — =Ky —1 (SM:0)
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Couplings of the W to other bosons: measurement method
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Couplings of the W to other bosons: Single parameter fit
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Couplings of the W to other bosons: Single-W
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Couplings of three neutral bosons

Either ZZ in the final state or Zry in the final state
e~ 7/ Z e~ Z
Y A

>\’\’\<Z/’Y W/y
: 1,2,3,
€+ A e+ 8

) hlz/v,hf/7 and ff/7 are CP
° , and conserve C'P
— All these couplings vanish in the Standard Model at tree level

Similar to couplings of W, SU(2) X U(1) symmetry (hep-ph/0111283):

— tan QW

42/7 hlz/vtanew

(yet to be done)
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Couplings of three neutral bosons: ZZ
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Couplings of three neutral bosons: ZZ and | couplings
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Couplings of three neutral bosons: Z~y
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Couplings of three neutral bosons: Z~y
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Quartic boson self-couplings

Consider the following vertices:
8 Z 8 8

w Z
ag %) An

The anomalous contributions to these vertices are:

W, Z

Lo=—S 2 FWwE, WeW, WWAy, ZZvyy
L.= S % FreF, s WAW, WWA~, ZZ~y

2 — — —
® /\ is the scale of new physics associated with these phenomena.
® g and a. conserve CP, whereas a,, violates CP.

e Couplings from Z could be different from 'V (here )
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Quartic couplings: 27y
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Quartic couplings: W~y
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Conclusions

® The existence of the non-Abelian structure of the Standard Model

has been proven by LEP experiments

e The YWW and ZWW couplings are in good agreement with
prediction of the Standard Model

e Many other possible boson self-couplings have been studied
— No significant deviation from the Standard Model has been found

—
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Correlated systematic errors

Source Ak, Ny, Agf
O(a) corrections i8;8§£ t8;8%§ i8;8i§
WW cross-section t8;8}§i t8;882 i8;882
Bose-Einstein correlation t8;883 t8;88§1 f8j88?7’
Colour-Reconnection t8;82*{ t8;88§ i8;88§1
Fragmentation o004 | .00 | Z0.006
single-W cross-section t8;8}8 f8:888 f8j888

Combination done according to a new proposal: L3 note 2718
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