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The LEP scan (1989-2000)
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> LEPI(1989-1995):
> \Vs~91 GeV
> Z physics

> LEPII(1996-2000):

> Vs~160-209 GeV
> W physics

WW threshold

@ ~160 GeV



At LEPI

> Indirect measurement of the W mass with
an accuracy ~25 MeV

M%V[l— 1\1\//112] = \/gf}ﬂ (1+Ar,(m,m,)+Ax,.)
> First evidence of contribution of gauge-
boson loops to gauge-boson self energies

—>Indirect confirmation of the existence of triple
gauge boson couplings (TGC's)
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At LEPII

This constitutes the “final check” of the EWI theory via:
@ ¢t~ — WHW—; checking the gauge vertices.
@ precise My +; radiative corrections sensitive to My etc.
ECFA WORKSHOP ON LEP 200 { measurement of o7, and o for the W from production

Aachen, Federal Republic of Germany angular distribution, detection of anoma-
29 September - 1 0‘“"” lies in electric and magnetic moments.
@ study of W — £v, QQ; precise measurements of

KM matrix element, and of lepton umversahty

L e Bun s g S A TR T T

Tle'e —W'W)pb
= - e AM_=60MeV
LEP200 WORKSHOP SUMMARY 4
. -—-["20
D.H. Perkins, . s My =82.5 GeV
University of Oxford, Nuclear Physics Laboratory, Oxford. f"w = 2.82GaV
5 § 10p5"/data point
4. W PAIR PRODUCTION AND THE W MASS ok, .. 1 - -
For an integrated luminosity of 500pb~—! we expe " E, (GeV)

for 0 = 0pax, 510,000 events for each of the 4 LEP experiments.
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Luminosity per experiment

o
o .
= 2000  Events/exp:
1999
3 10 > WW ~10000
g sof
o [
E !
E ﬂ [ i i
5 88 88K
(GeV)

Total integrated luminosity from 1996-2000:

[Ldt~700pb'/exp @ s~161-209 GeV
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W production
and selection



W production at LEP

Ws are pair produced

Dominates at threshold

So called CCO3 oo By oo fB,
ProCesses

VS (GeV) 172 183 189 200 208
Py, = average

W momentum S, Pv(6eV) 30 44 50 60 66
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Topologies

B(W->qq’') ~ 68%

T—

Hadronic Semi-leptonic Fully leptonic
.Y
¢ "

45.6% 10.6%

Very limited use for the
mass analysis

HS02-Herlany Maria Chamizo-University of Geneva 8



WW events

WW-qqqq

WW-Iviv

ALEPH OPAL

DELPHI
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selection

FAM.C. background

) |arge mu|-|—ip|i¢i-|-y 205 - 208 Gev preliminary
F L
< no missing E | ®qqqq data L3
3 l o d. o l | o g MM.C. Slgnal

multi-dimensional analysis S 10 3| FEM.C. background non-aa(y) !

< to separate qq bkg ~ | WM.C. background qq(y) :

205 - 208 GeV prellmlnary g d

T L] 1 I I 1 1 > -
. quqq data |_3_ L
300 - MM.C. signal I
|
=
=
z

Number of Events / 2 GeV

200 - - .
- No single variable to discriminate s
-> multi-dimensional analysis 025 05 0.75 1
' Neural Network Output
100
- B3 & ’Typ/'ca/ ! ‘ 4q
'o'.o.o. otetats! '"I;‘ ':# % .. AR EffiCienCY (%) 90
50 65 80 95 110
ET (GeV) Purity (%) 85
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Number of Events / 5 GeV

lvqq selection

ALEPH preliminary

7
. . Ld
2 isolated high P lepton = a i ™vqq
S missing E 3 3 Backgronnds :
- O w'w
O 2 jets o
é Selected evts
205 - 208 GeV preliminary
M0T———1 T
1 ®qgev data |_3
1204 MNM.C. signal
1 FAIM.C. background . 10
100_' A bl'l' more
f complicated
01 evqq for © channel
60 - cut ]
: 5
404 l D 0.0 0.2 03 04 0.5 06 0.7 0.8 69 1
j wvqq NN output
20 - Tykee ‘typical’ e,u T
0 If'.:f_;i':fli_fff-;::::_::::;::Zil';ii_fi'f;'f}If}"}f_?f‘;':l';:?féff:.}_fi.:{l'f'-}I-_.-_.I,.,.,I__I__. pry Efficiency (%) 85 50-80
0 25 50 75 100
M., (GeV) Purity (%) 95 85
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S 2 acoplanar,
acollinear high P

leptons

S misssing E

Efficiency (%)
Purity (%)

60-70
95

lvlv selection

6 topologies (ee, ey, er,
MLy MT, TT)

40-60
90

20-45

80

HS02-Herlany

Events

Evenis

Events

PRI

0.2 04 06 08 1

Events

Events

Events

OPAL Vs=189 GeV

. L I I B T
= =
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“:. N
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Rris

L L B LA L
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10 | —:
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Rvis
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20 - HT_:
0 | -
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Rescaled visible energy
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Branching Ratios
Cross sections



c‘\\ ) )
g \@(\0 W branching ratios

2(@ W Leptonic Branching Ratios ~ ~ Te'_st of Ie!)ton
universality at 3% level

ALEPH lo— 10.95 + 0.31
L3 —a 10.40 + 0.30 B /B =1.000+£0.021
e OPAL il 10.40 + 0.35 e
LEP W—ev o 10.54 + 0.17 B /B, =1.05240.029
ALEPH | . 11.11 + 0.29
B | 062 0.28 B./B,=1.052%£0.028
H opaL A 10.61+ 0.35
LEP W ' 5 10.54 + 0.16 =
i . > W decay into hadrons
B ALEPH —_d 10.57 + 0.38
Y3 | —a— 11781043 Lepton universality assumed
OPAL |- 11.18 + 0.48
LEP W—1tv ' - 11.09+ 0.22 .
B(W = qq’) = 67.92+0.27%

[ LEP Wolv ¢ 1069+ 0.09

> SM prediction 67.51%

o l1IOl . l‘1l1l ; l1|2.

Br(W—lv) [%] B.~20% anti-correlated to B, and B,
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N

\
3(@/ SM relation between hadronic branching ratio and
CKM matrix elements:

W ) B, =(1+aS(MV2V)j Z‘V;‘ a, =0.121+0.002

ANWWWWWWW | 1 — Bh T e
j=d,s,b
q

D [Vi[=2.039+0.025(By,_,,,) +0.001(c,)

i=u,c
j=d,s.b

> V : the least known CKM matrix element

» Using experimental values of the other CKM

elements: —0996+0013 Best measurement of Vcs

VCS
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WW cross section

Clear evidence of SU(2)xU(1) gauge structure

3-.30
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YFSWW/RacoonWW

....no ZWW vertex (Gentle)
....only v, exchange (Gentle)

I1 6/07/2002

YFSWV and RacoonWV

I I

I i | <
12/07/2002

160

180 200
Vs (GeV)

190 195 200 205

E iy (2EY )

Destructive interaction of WWZ and YWW diagrams

HS02-Herlany

Maria Chamizo-University of Geneva

16



WW cross section

> COmPUtEd tO better than 0.50/0 Measured ¢ "' /| YFSWW

> 2% beginning of LEPII : PRELIMINARY
183 Gev e 1.026+0.024
g ¢ 189 GeV _._ 0.982 + 0.014
~ _ 192 GeV + 1.010 £ 0.030
’ f 196 GeV e 1.031 +0.020
f 200 GeV + 0.992 + 0.019
YFSWW / RGCOO“WW 202 GeV + 1.006 + 0.026
S O(a) corrections 205 GeV _._ 0.979 +0.019
2 Double Pole Approximation 507 Cav + N

p
Include consistently I,
Y,

HS02-Herlany Maria Chamizo-University of Geneva 17




WW

> Final states with a

cross section

detected photon c gq| LEP PRELIMNARY
g EEWWG
FSR . *» WSR . = g
1. oty L J
\ | : :;jv 04 -
w*u /g, uf _ d
0.2 -
> Test theoretical 4 I i
imp_lel_nentation of - |
radiation 180 190 200 210
> Used for anomalous \s (GeV)
WWyy and WWZy > Only L3 and DELPHI
couplings

HS02-Herlany

combined

Maria Chamizo-University of Geneva

18



Single W

= yW fusion

1.5

11 7/07/2002

. I ' I
LEP PRELIMINARY

WPHACT and GRACE

e
X3
-
S
>
<)
=
@

1_

= W-bremsstrahlung

e, ef v, 0.5

Y%
T ) %80 190 200 210
= @ escapes undetect
Vs (GeV)
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ZZ production

181072002 Measured o“* / YFSZZ
E _ LEP PRELIMINARY | | FRELMINARY
ZZTO and YFS2Z 5

t>RI 183 GeV -l 0.855 + 0.325
189 GeV _._ 1.004 +0.111
192 GeV . 0.789 + 0.224
196 GeV i e  1108+0134
200 GeV _._ 0.916 + 0.126
202 GeV _._, 0.829 + 0.174
205 GeV _.__ 0.961 + 0.125
& 1é0 | 1é0 | 260 | 207 GeV + 0.964 + 0.094

> Test at 5% level
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Zee production

> e scapes undetected 13077007

oL
it et ] gl

! | ! |
| EP  PRELIMINARY
WPHACT and GRACE -

—
-

—
1

GZee—,\»qqee (pb)

rh

- e I ’ [ | gredf - signal
- ;
; 14 ;_ background
a 12 | ‘.
% 10 E— . daga . E
° s F 3
6 | + 3
4 E —f 0 ' 1 ' T '
2 F AN : 180 190 200 210
0 L :
o ol /WPHACT =0.951+0.083 Vs (GeV)
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Gauge Couplings



Triple Gauge Couplings (TGC

> Accessible in single-y, single-W, and W-pair
production

g ¥ Effective
% lagrangian CP
W conserving

5 — (V=Z.y)

iL \
el gV VAW WY 4y WIW VA 4 sz VAW W,

Svww w

> Gauge invariance=» only gf « ,1 are free
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Triple Gauge Couplings (TGC)

> Related to the properties of the W boson
> Magnetic dipole moment

—(+x,+4)
2My, > WW-> 4f sensitive

to: K, 17 g1Z

Hy =

> Electric quadrupole moment

> Single W, single y

M2 (K _ﬂ’) K'7

Qqw = —

» In the Standard Model: « =1 1 =0 g”=1

HS02-Herlany Maria Chamizo-University of Geneva 24



TGCs from W pairs

1000
1500{ ¢ data: qqlv L3 | ¢ data: qqlv L3
I L signal preliminary i [ signal preliminary
171 background — | /71 background
- 1 i) . 800 |- | backe
: g g} (@ 14 L &1&
B de o S . gi=0
ElﬂOO* E |
A - A
t'a E """"" LL] :'-:‘-':'_"_"_"_"_"_'_____________________________'_"_"_"_"_"_";“_';‘;';';."."_'_"_"_'
— ¢ G
g : i':'“? ¢ 2 1 +
g 500 - g 400jw
= ' =
= |
A .
200
01— 7 |
-1 -0.5 0 0.5 1 _
cos Oy 0 W, 2
Y o -1 -0.5 0 0.5 1
Sensitive to: ciath
q

» Angular distribution
> Event rate

HS02-Herlany Maria Chamizo-University of Geneva 25



TGCs: 1 dimensional fit

> 1 parameter fitted _ o o O oPAL LR
» The others fixed to 2 E\

their SM value g
> Fit to qqqq, qqlv,Ivlv,

single W, single y

Zf' ’ LEP preliminary

> Main Correlated <25 F .......... Hff- fr
Systematic from O(O(,) 2 ......... ......... -1 ...... .
corrections 15 N\t %y = 0.943 406
~0.0150n o* N N =00 e
»0.0390n g7 =0.998 Ty

0.8 0.9 11 1.2

LEP TGS Combinalion Surmmer 0% K,Y
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TGCs: 3 Dimensional fits

> 0.2 : - - 3"_‘:»—0.25 -

> All parameters et T DU S . — ----------
free - _ __________ 001? _ ..........
> Ag Ak, o o1 ¢
deviations from ats 02 ;
02 B 02 Bl oo L0 1
SM 0.1 0 01,5
g1Z
g“-” E DELPHI L3 OPAL 3D Fit - Preliminary
> 2D contours when s 08% c L
the 371 parameter .. B 68%cl
Is at minimum 005 X 3d fit result

015

s — W |BELPHE, L3,
4]'254).5:; a I-oi.1l - n:l) - |0?1| o2 OPAL
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Quartic Gauge Couplings(QGC)

> Predicted by SM > Deviations from SM
> Increase of WWy cross
. ; section
- spectrum and rate of y
vvyy production
) > New physics
' And lagrangian
. f W, Z 5 g
W\:\m{wm&? - WW}/ £0 - _% a?\g F’_,LVFMUWCIWQ
W.Z - —
" Final stat Lo =555 FrFupWo W
inal svares En——%%wua-(WUXWQ)FW
> Negligible at LEPII
energies

HS02-Herlany Maria Chamizo-University of Geneva 28



Quartic Gauge Couplings(QGC)

18/07/2002
I

o ' ' ' | |
Q L EP PRELIMINARY
2 2 W .2 2 2 2 ) it 0.6 - aq/-’\2:0~‘2_":”_
ad'o/N(GeV <) a’./A(GeV*°) a,/A° (GeV <) = EEWWG
<
ALEPH  [-0.045,0.042] [-0.115,0.115] ©
DELPHI [-0.018,0.018] [-0.057,0.030] [-0.16,0.12] 0.4- "" -

L3 [-0.015,0.015] [-0.048,0.026] [-0.14,0.13]
OPAL [-0.054,0.052] [-0.15,0.14] [-0.61,0.57]

Limits at
95% CL %60 150 200 210
L3&DELPHI Vs (GeV)
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W polarization

» The 0 helicity state of W is 0.2
related to the Higgs mechanism

¢ Data, 183-208 GeV '
— KoralW MC, 183-208 GeV

(o |
= 0.15|

= — Fit Helicity (—+,0)
»Measured from the . _

-~ Fit Helicity (—,+)

. . . >
angular distribution g
« 0.1
of the decay <
products of W Z | .
> .
p wt :0.05
T »1In the rest frame W-=lv L3 pre]iminary
Of W 0 | ] ] | ] | ] | ]
-1 -08 -0.6 -0.4 -0.2 0 3.2 04 06 08 1
o./o M cos 0,

Fit without longitudinal
L3 0.228+0.027+0.012 0.241 @ <\s>=197 GeV Component fails to

OPAL 0.210+0.033+0.016 0.257 @ Vs=189 GeV describe data
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W mass and width



events / 2 GeV/c2

M,, from direct reconstruction

> Estimator of the W mass/event M;“J MY <M, >,

> Constrained fit to improve resolution
> E, P conservation

> Mwl=Mw?2
> 3 solutions for aqqq

preliminary

R R R N R R N R s 200

%0 [ B 1 e 200 s et Rkl 8 &%
= WW —> qgev 501 pb_‘ 3 ] «® 2000 Data qqqq 1st pairing L3~
80 3 ] [ M4 .C. reweighted |
= & data ] % | 1M .C. incorrect pairing (2) J
70 = gger simulation ERRS 1 50 1 B M. C. background =
C v -~ .
so [ {my=80.35} q - | M, = 80.51 3
C Bl qav simulation 7 ..@ E + O.13 GaVV 1
50 | = — 1 o G
- [ | Z(w)+ZIl simulation 3 E 100 L3 —
* DELPHI prel 1 :
r T : ‘
o pre 12 ] 9qqqq __ ]
=1 1 i -
» &vqq S 597 n »
- ] + |

10 | S pet

0 ] =an__ Al oo ‘_‘- X “ a — A TATATATAT "-‘:Li;{l':"a' ‘ ' . ;

50 55 60 65 70 735 80 85 90 935 100
2
W mass (GeV/c™)
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Mass Extraction — 3 Methods

> Monte Carlo Reweighting technique

» Compare data distributions to Monte Carlo distributions
reweighted to different M,,

> Estimators used : < M\,>, M ™, ,,,...(n-dimensional
reweighting)

» Convolution technique
> Build event likelihood:
PDF:=Breit-Wigner @ ISR © phase space

> Breit-Wigner method
> Fit analytical Breit-Wigner function to data distributions

HS02-Herlany Maria Chamizo-University of Geneva 33



Systematic error on Mw(MeV)

source qqin 9999 Combined

> Total statistical
error:

ISR/FSR 8 8 8
> 30 MeV _ Hadlronization 19 18 18
> Reduced weight of Setec » . "
ecior
the qaqqq channel :
5> 90/ LEP beam energy 17 17 17
> Large effect from -] 90 ] 9
Final State =
Interacti Other 4 5 4
Total Systematic 29 101 30
\((\\ Statistical 33 36 30
0/ <
Q¢ 107
9\)
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Z0 returns to calibrate E, __..

> LEP2 aim : AE,;p/E p ~ 1.10

AM,, _ AE

M, E

beam

beam

> E gp Used in the kinematic fit
> absolute scale for W mass

> Independent measure of

E, p Very important

> Radiative returns to 2°

et ~ f

M_ known to
Z[v 10-° (LEPI)

e f

| \Js = 189 - 208 GeV L3
preliminary
% 2000—
9 = Data
@ [ ziy— qa) VS'= effective
S " 2] Background CM energy of
T the ff pair
S production
- 1ﬂﬂﬂ—
@ ]
2
S
=
> i
0 s T s e T ey
0 50 100 150 200
\s' [GeV]
AE,=E(rad)-E(LEP)

=-10+27(stat) £26(syst) MeV
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Final State Interactions

> Ws decay distance
~0.1fm

> Hadronization scale
~1fm

Cross-talks between the two
hadronic systems ?

» Colour Reconnection

> Bose Einstein Correlations

between particles from different I
Ws Colour Bose-
Reconnection Einstein
Possible mass shift: Use data to limit FSI bias on
Minv(W) # Minv(jet,jet) Mw(qqqq)
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Colour Reconnection

> Colour flow pattern is > Bias on the reconstructed W
modified mass by momentum transfer

_ _ between the two Ws
Normal scenarlo CR scenario

Tt q\ > CR described by
;”/ - f" (= phenomenological models.
et .-i"' w‘“
-y 1\\ N
W=2qq > Try to test the validity of

them using sensitive

> Interaction between decay analysis to CR

products (change of colour
flow)

> Final hadronic color singlets
do not correspond to the
initial W bosons

> Develop a mass analysis
less sensitive to CR
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Colour Reconnection

> Models tested:SKI, Herwig, 300

AR2, Rathsman... . SK-1 W Mass Bias Comparison 1+
) - S
> Al LEP experiments similar 2 el
sensitivity S=2 S DELPHI
&\EUH - :
@) I
Ol MeV  SKI Rathsman HW  AR2 [E=REY!
V) = I
s :
100
Q MW o350 60 ~30 w60 S|
~ Vs=189 Q :
" U sof
2 T |
> CR effect scales with s =

=

A\

SKI:
> Free strength parameter «

> Controls reconnection
probability

&

% Reconnected Events

P =1-e™*

reco
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Particle Flow Method

» Compare the particle flow

189-207 GeV (preliminary)

in the regions between

W, W,

jets from the same W and
between jets from
different Ws

> Identify jets from the W
decay

> Build the normalized 10

1/N,,, dn/d¢

-1

C B D
- e | 3 Data

~ &<
” T

~
P

(3

particle flow distribution :
/ 0
. {E:L il
ok CR should lead to:
o depletion inside W region (A and B)

ed V.

WY 9999

1 2 3 4

rescaled angle (¢,..)

e enhancement in non W region (C and D)

HS02-Herlany
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CR from particle Flow

> Ratio: (A+B)/(C+B) % g . R]c\lfata / R];;zfo—CR
@ 147 Particke flow (all clusters) § - ALEPH
DI = .
= 1241 — DELPHI
E :
?ﬁ‘ 1— | +® L3
+ . ¥ _
<.al a1l OPAL
:
o8] B .* ILEIF' ?'969%0701.5 |
] S v L3 data 0.8 1 1.2 1.4
Qe 1 | 1B920r el r at 189 GeV
0 02 04 06 08 : ~
rescaled angle (0.__ ) > k<2.13 @ 68% CL (P,.,~65% )
= > AM,,=90 MeV
> Most sensitive region » SKI (100%) disfavoured by 5.2c
[0.2,0.8] » AR2 and HW are not sensitive to
R, = I A+ B / J‘ C+D particle flow method

HS02-Herlany Maria Chamizo-University of Geneva 40



CR from AM

> Exclude soft particles in inter jet regions
» Cut in particle momentum
» Cut in cone size

T

» AMw provides a measurement of CR
AM, =M (std) M (Pcutcon&)

o2}
o
o

Standard analy5|s

v

=}

s}
I

3 GeV p .

Cone R=1.00 rad
=0.75 rad

Cone R=0.50 rad
=0.25 rad

A

o

o
[
(@]
=]
3
0
s

U
o
o

W mass bias

P DELPHI prel

10~ 1 10

2
10

SKI model parameter «

HS02-Herlany

> DELPHIs largest

sensitivity to CR :
> Cone analysis:

R.n.=0.5 rad

AM,,(std R =0.5rad) =36=36125MeV/é

- Compare with model
prediction for each « ...

Maria Chamizo-University of Geneva
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-2 log Lgy;(x)

CR from AM

L

o
n

I

Lad
;
L

0.5

0

HS02-Herlany

aa

f_LikeIih{md of measurement of K1 =
DELPHI measured via Am

— DELPHI measured via partfle flow E

DELFHI combined ]

-68% CL f .

- 68 o or K .

: Mw analyq

-[0.3 , 3.3]
- central value

1.3

SKI model parameter «

n

10" 1 10 10°

-2 log Lgy;(x)

i - an
45 E_Likelihood of indirect 3
DELPHI measured: 50 (stat+syst) ]
4 B DELPHI measured : .
ik ; LEP expected : std - 4
; -
s F \LEP exp :
: :
1.5 _:
| i
0.5 3
0

107" 1 10 10°

SKI model parameter «

Other LEP experiments working on it
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Bose-Einstein Correlations

> Enhanced production > Effect similar in Z° and
of identical bosons W decay ?

close in phase space > BE between Ws?
> BEC measured at LEPI

AMw(MeV) BEall-BEinside

ALEPH 3345
DELPHI -

L3 3048
OPAL 2615
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Bose-Einstein Effect Inside W

> Enhancement of identical > 2-particle density

bosons at low Q

2 -
1.8
16 [

~
oy 1.4

12F

HS02-Herlany

pairs

1 dn
PO =N a0

> 2-particle momentum
transfer

0=\~(p~p.)

> Correlation function
R,(Q) = p(dam)/p(MC)noBE

Correlations are equal in
light-quark Z decays and
inside Ws
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Inter-W BEC

ww —4 W—2 ww..
Ap=p"" 7 =2p" 7 =2p"" "™\ Ap=0,D=1
in the absence of
inter BEC
hadronic parts of two lvqq evts rotate/boost to balance mix => uncorrelated
momenta ‘WW’ event

e Experimentally robust ( data compared with data )

* Model independent ( except for background subtraction )
ABSOLUTE MEASUREMENT OF INTER-W CORRELATIONS
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D(t4)

Inter-W BEC

jj DELPHI PRELIMINARY
- o DATA
t4 . BEins
s  BEal — el ALEPH pub. -0.23+0.41
ol / Like-Sign Pairs
11 e B
EI--’ S ‘h‘“_ g b B AL i ~:r. %
- - L3 D 0.08+0.21
Y SRS NEETE NERTE NS DD DETIEE BEE s Do s
0 0.5 1 15 2 2.5 3 3.5 4 e L3 Ap 0.02+0.26
1.2 Q(GeV/c’)
L (a) 3 ¥“idof=0.8/2
1.1 flew / - LEP 0.03+0.18
B ml
" Pt e Y ionotmael e
- g ¥ fraction of model seen
0.9 = data > Data compatible with
= MC inter-W 3%+18% of full correlations
0.8 5 "‘j"?l’“lc’l"l‘t?’l‘ﬁwl in LUBOEI
0 0.5 1 > AMw<10 MeV (not yet used )
Q [GeV] > DELPHI not yet included in fit
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Results

ALEPH [1998-2000]| + 80.458+0.055 + 2.13+0.14
DELPHI [1997-2000] —'—‘- 80.404+0.074 —l‘— 2111012
L3 [1996-2000] —'—‘ 80.376+0.077 & 2.24+0.19
OPAL [1996-1999]  —+#— 80.4900.065 — 2.04:0.18
LEP Preliminary - 80,447+0.042 —=—  2150+0.091 Very good
yIdof= 32.5/39 : ¥ Idof =19.7 / 24
e agreement
CDF [Run-1] + 80.43340.079 —I—'— 2.0510.13 between
DY |[Run-1] + 80.483+0.084 = 2.2310.17 experiments
Tevatron [Run-1] —#—  80.454:+0.059 —=—  2.11540.105
g xidof= 0.2/1 yIdof=0.7 /1
Overal| average, &  80.450+0.034 ~ —&—  2.135+0.069
80.0 81.0 2.0 2.5
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SM comparison

2.3 _ ‘Preliminary |
;2.2- —
'GJ‘ ]
©

_
=21 m,  SMT__ .
] At
5 ' 68% CL |
80.2 80.3 80.4 80.5
My, [GeV]

DATA favours small Higgs masses
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80.6 -—————————
| —LEP1, SLD Data
80.51 8% cCL
>
D
O 804/ i
=
=
80.3 1 —
m, [Ge ]
80.2 114 $0| | | IPlrelllmllnalry
130 150 170 190 210
m, [GeV]
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Conclusions

> LEPII met the expectations and exceeded them

» High precision test of the SM performed

> Many properties of the W boson measured with
high accuracy:

> Cross sections and branching ratios ~ 1%
> Triple gauge couplings 1-5%
> W polarization
> W mass (5x10-4) and W width (~4%)
> Data favours low values of Higgs mass

> Final analysis still going on...
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Mw and I'w

W-Boson Mass [GeV]

pp-colliders —— 80.454 1 0.059
LEPE —+ 80447+ 0.042
Average -0~ 80.45010.034
y4IDoF: 0.0/ 1
NuTeV — —a— 80.136 + 0.084
LEP1/SLD = 80.373 £ 0.033
LEP1/SLD/m, "4 80.380 + 0.023
8 802 804 806
m,, [GeV]
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W-Boson Width [GeV]

pp-colliders . 2.115+0.105
LEP2 s 2.150 4 0.091
Average —— 2.13510.069
12/DoF: 0.1/1
pp indirect ——  2171+0.052
LEP1/SLD A 2.091 +0.003
LEP1/SLD/m, 2.092 +0.002
o é - 2T2 | | 2i4
Iy [GeV]
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M,, from c,,,, at threshold

> Maximum sensitivity at %M - o
\/S ~ 161 GeV S i M:=BD:EDGEWGE
far above 12 _ s M = 80.60 GeVic?
threshold i
10
» Small impact on final :
LEP result ~ 3% 8
> 10 pb-1 at threshold oL
L[ Gentle v2
Mw =80.40=%0.20(stat) £ 0.07(sys) = 0.63‘(Ebeam )GeV

16765 160 1625 165 1675 170 1725 175 17756
Ve /GeV
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