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Outline 2

>Bases on Charged bosons Triple Gauge
Couplings ( WWYy and WWLZ )

>Standard analysis
>WTW™ channel
>Single W channel

sCombinations of TGC results (LEP=ADLO)

>W polarisation

>Conclusion
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Properties of Triple gauge cnuplings _ 3

Due to the non-abelian nature of the SU(2); x U(1)y
The most general Lagrangian of interactions
between WWV ( V=Z or v ) contains 2x7 terms

[ ov VHW W — Wi W)+ C,P]
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Most constrained analysis ( C. 17 and CT conservation . U( 1) gy
SUI(2) x U(1)y ) = 3 terms :

Agf=9f -1 Axy=xy—1 Ay

Equal to zero in the S.M.

All other couplings are fixed to 8. M. except the 2 constrained ones
(assuming SU(2)y x U(1)y gange symmetry) :

Axz = Agf + Axy tan®By 7 Az = Ay
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Properties of triple gauge couplings of W (2)

4

TGCs can be mensured through the following processes :
e'e = W'W" < dfermions  (Agf, Axy and A,)

Ve o ¢ Ve

-eTeT = vy (WWy alon
¥ 1
, ..
z
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Triple gauge couplings of WW events : Reconstruction 5

- WW Selection : Same as cross section restricted to well
measured four fermion events

sKinematic information

-~ Electrical charge and flavor of individual jet is unknown = Folded

- WW - lvgq : Wy axis defined by the dijet axis and W3 charge
defined by lepton charge
WW — qaqq : Pairing of jets (~ 80% efficiency) = Wy /W,
charge estimated from Q(W,)-Q(W;) ( ~ 80% efficiency )

- WW — L'yl v 2 possible solutions for neutrinos ( or Ws ) which
are folded

»Cross section : Add sensitivity
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Triple gauge couplings of WW events : Example of angle
distributions i

ALEPH Preliminary

et M o B e s
- T J

i L . b "
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cuse*m
¢ data 183-202 GeV
——  Standard Model
B  non-WW background
cemn ).Y: 0.5

------- Ay=-0.5
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Triple gauge couplings of WW events : Extraction 7

- Angular information

= Problen : Extract the most precise measurement of one/many
couplings out of 5 ( or less ) angles

Solution 1 : Unbinned likelihood method
>ALEPH (e/u)vqq : PDF from calculation 4 detector resolution

funection
=13 : PDF from simulated events

Sl!h“'-iﬂ!l z I It imal Observalies -
Project 5 kinematic variables onto 1 (2) parameter per TGC coupling
O] = ${(Q)/5°(Q) and O} = S%(Q)/$°(Q)
with
do(Q, &) = S°(0Q) + I~ .5/ (Q) + T, &S (0)

eBinned maximum likelihood fit to O and O (DELPHI)
ex? fit to O] and O} averages (OPAL)
px? fit to O] and OF averages (ALEPH)

- Cross Section : Adjust expected cross section from simulation
to the number of observed data
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Cross-Section of single W events (Wev) 8
Y Many
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L Aleph @ 183-202 GeV

| L3 @ 189-202 GeV

l | Delphi @ 189-202 GeV
| PEERe Opal @ 189 GeV
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W couplings of single W events 9

Sensitivity to WWy alone = Sensitive to Ak, and A,
Main sensitivity through cross section
the double minima structure is removed with the kinematic
information
- Ptw (ALED'H)

(Ptw, | cos Qe — €08 Bjeq2l) for W= 2 jets (OPAL)
- (Ey, cos 8y) for W= v (OPAL)

OPAL Preliminary (189 GeV )
' 4999

AhogL

S = N W s W D

-Aleg L

2@ = N W & W 2
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Combination of channels ki 1D 10

ax,

Delphi
192-202 GeV data
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Combination of channels and experiments : 1D 1

>WW and single W (LEP2 — 202 GeV in 99)
( Except Single-W from OPAL for 192-202 GeV data )

ALEPH + DELPHI +1.3 + OPAL

ﬁgf= <0.024* ﬂjw

Q.T =-0.037* 838

Preliminary
Systematic source Agrz Aky N
o (WW) (£ 2% ) [ £ 0012 £ 0.055 =+ 0.014
Fragmentation £ 0.013 | & 0.051 | 4+ 0.014
Color Revonnection | £ 0,003 | + 0.012 | = 0.005
Bose-Einstein effect | 2 0,006 | £ 0.020 [ < 0.006
o (Wev) + 5% ) - £ 0.049 | £ 0.067
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