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| INTRODUCTION |

o LEP history

e ¢ - W"'W-events

o Selection criteriaof different decay channels
e Cross section measurements

* Branching Ratio measurements

e Conclusions
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LEP isthe biggest e*e collider
- LEP proposal

e 1981 - CERN approves LEP
1983 - the tunnel excavation starts
o july 1989 - first e*e collisions

« 1975

» november 2000 - LEP end
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The four experiments Aleph, Delphi, L3 and

Opal collected almost 1 fbt each; the 75 % of
luminosity over the W+W- production threshold
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Luminosity delivered by LEP

|Inte ated luminosities seen by experiments from 1989 to 2000
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Luminosity delivered by LEP
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[ W*W- production J

the CCO3 diagrams:
e W e W e . W
/ Z, v
f %4 N ey

W can decay hadronically or leptonically, giving 3 final states :

» hadronic channel - 45.6 % W*W~ - qggg  q=u,d,s.cb
e semileptonic channel - 439% W™W™ - qglv, l=eur1
e pure leptonic channel - 105% W*'W™ = lvl'V'
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[ ee - W'W- - qggq events J

Peculiarities:
* 4 or more hadronic jets
* No missing energy
* No high energetic lepton or photon
* Huge QCD background coming from e*te — qq
events with radiative gluons
* Irreduciblee’e — ZZ - qggqq background

] W'W CC03 4q ALEPH
¥ other background
[ qq background
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Cut based preselection and
neural network application
_ ! Typical efficiencies [185-90 %
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Peculiarities:
» 2 hadronic jets
» Missing energy

Frinis

» Oneisolated lepton for qgev, qguv and ggtv with
leptonic decay of T or one low multiplicity jet

for gqtv with hadronic decay of T.

» Background: e'e - gq events with ISR photon

and same four-fermion final states

Delphi - qgtv event
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Cut based analysis and/or
likelihood selections

Typical efficiencies [160(1)-90 %
Typical purity [180(1)-95 %
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e'e - WW- = vlv events

Peculiarities:

 3lepton flavour — 6 different final states

* 2 high energy acoplanar |eptons (electron, muon)
either 1 lepton and one low multiplicity jet
or even 2 low multiplicity jets.

 Large missing energy

 Large number of diagrams for each final states
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[ Cross section measurements }

The observed numbers of events selected in the 10 signal channels
e - WW- - ffff are used in amaximum likelihood fit.
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Taking into account correlations:

Event selection and classification
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quqq - a\/\/\N EGBR(VV - qq))z

Oty = 2By BBRW - qa) (BRW - 1v)
Oy = Zw\/\NV [BR(VV -

lv) (BRW - |'V)

The fit is performed by
determining the total WW
Cross section and the

Branching Ratios
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Combination take into account correlations between systematic uncertainties
global fit to 32 measurements
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Full covariance matrix built with inter-
experiment and inter-energy correlations

(accounting for common MonteCarlo
generators to predict background cross
sections and to simulate hadronisation

processes, final state interactions...)
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Combination take into account correlations between systematic uncertainties
global fit to 32 measurements

WW crces section (pb)
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Full covariance matrix built with inter-
experiment and inter-energy correlations

(accounting for common MonteCarlo
generators to predict background cross
sections and to simulate hadronisation
processes, final state interactions...)
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[ Triple gauge boson vertex

Theete - W*W- cross section measurement at
LEP2 isin perfect agreement with the Standard
Modéel triple gauge boson vertex WWy e WWZ

RN E D

LEP o Preliminary

=
= s
. -
]
FacoonWWw Y FSW W 1,14
----- e WO vertex (Ceentle 2.1}
5 F- cnly v_exchange (Gentle 2.1
-
i AU Y A | TP
(=5 1'TQ 1=1] 153 o (N1
E__ [GeV

19/02/2002 Riccardo Paramatti

e W~
NNV
Ve
F :WWW+
e
14



The ete - WHW- cross section measurement at

LEPZ2 isin perfect agreement with the Standard =N
Model triple gauge boson vertex WWy e WWZ
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[ Triple gauge boson vertex

e

Theete - W*W- cross section measurement at
LEP2 isin perfect agreement with the Standard
Modéel triple gauge boson vertex WWy e WWZ
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[ M easured/Expected Cross Section }

The agreement
averaged over -
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The improvement in the new Montecarlo Y FSWW3 comes from non-leading O(a) electroweak
radiative corrections to the W-pair production process, not included in the old Montecarlo
KoralW. The uncertainty on the theoretical predictionsis now [10.5 % (yellow band)



[ L eptonic Branching Ratio ]

The lepton universality in the decay of W bosons

can be tested at the level of 2,9 %: W Leptonic Branching Ratios
R - V%R(W _ ep,) 7100020021 o
SR W%R(W . ep,) = 10520029 |
BR(W - TV%RM R ,UVN) =1.052+0.028 :_:"-" | . g :Iul Ic.j ; uu

Assuming lepton universality:

BR (W - Iv) = 10,69 % + 0.06 % (stat.) + 0.07 % (syst.)
Standard Model expectation: 10,83%
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[ Hadronic Branching Ratio and V }

/BR (W - qq) = 67.92 % + 0.17 % (stat.) = 0.21 % (syst.)

Standard Model expectation: 67,51 %

Br(W—hadrons) |%]

BR(W = qq) — 1+ as(MVZ\/) 0] Z|V I°
1_ BR(W - qq) T i=u,c ! OPAL
j=d,s,b

( a,(M2 )=0.121£0.002

K—) |V, [P =2.039+0.025 SURS

I=u,C
j=d,s,b
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[ Hadronic Branching Ratio and V ]

BR (W - qq) = 67.92 % + 0.17 % (stat.) + 0.21 % (syst.)

Standard Model expectation: 67,51 %

Br(W—hadrons) |%]

BRIW - qg) _ a(MZ) g
1-BRW - qq) _[H S nW }D i;’clvij |
j=d,s,b
a,(M2 )=0.121£0.002
|V |=0.996+0.013 s
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| CONCLUSIONS |

 Morethan 40000 e'e -» W*W- events were
collected by LEP experiments in 1996-2000

* Cross section measurements of different decay
channels are in good agreement with the Standard
Modél predictions

* Lepton universality in W decay istested at level of
2.9 %. Branching Ratios are in agreement with the
Standard Model.

 LEP collaborations are working to publish final
results in the next months
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