!'_ Electroweak physics at LEP

Fabio Cossutti
INFN Trieste

On behalf of the LEP Collaborations

Les Rencontres de Physique de la Vallée d'Aoste
February 29 - March 6, 2004 - La Thuile (Italy)



i Outlook

= LEP1 (+ SLD): final results for a while, possibly except
for b asymmetries (no new number since Summer 2003)

| LEP2§

2 fermion production above the Z
4 fermion production

Gauge Couplings

W mass and width

= Global electroweak fit: still the Summer 2003 one
= All the results are preliminary unless explicitly stated
= New results are explicitly marked
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Fermion pair production at LEP2
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Reject Z radiative return (ISR) §
O

do/dcos6 (also ee), heavy flavour
fractions and asymmetries

Radiative Z return used for a

cross check of LEP energy from a
fit to the radiative return line b%
shape, using LEP1 8m, /m, =107 D
=
SEb = -14 + 21(stat.) + 20(syst.) ©
+ 20(LEP) MeV

Final O results

Not in combination yet
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Fermion pair production at LEP2
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= Limits on new physics: contact

intferactions:
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Scale lower limits for destructive (-) and
constructive(+) interference with SM
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W pair production cross section

. Final results from D
u CC03 legr'GmS: Lzz0n

| ' | '
2071 LEP  PRELIMINARY i
YFSWW and RacoonWWw
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o [ opga™ = 0.997 + 0.007(stat) + 0.008(syst)

All energies combined —p
oS [ oW = 0,999 + 0.007(stat) + 0.008(syst)
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e+tre- > WW: EW O(a)
radiative corrections

KoralW/YFSWW

w
W 1.08
%, S oreveasoea

1.035 = O - H‘

1574 1.04 : _ _ —
= Double Pole Approximation:

o
7] [
T T U

. YFSWW =l | |‘.|||" ”" ‘ i
= RacoonWW ”;1 || ‘M"‘"“IHI‘ il |||_\|“m ‘“ ‘“H ”
= Effectonoyy: 1.5-3% _M}l AL “H‘ |
= Theoretical precision: 0.4% .Gus—l‘ ....... 1
= Effect on W mass: O(10 MeV) USROS OO OSSO Wt .
Yy (deg.)

= Effect on W polar angle: cTGC

=« Effectond, g ~-0.015

= Effecton x, ~-0.04 w

= Same magnitude as total error :
Study of effects and systematics

needed in real analyses frame
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W angular distribution in CCO3

LEP PRELIMINARY (DL)
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New LEP combination
(DL)

Very preliminary

Use only semileptonic
decays (e,u)

Tag the W signh with
leptons

Reconstruct the Ws
with a constrained
kinematic fit (E,p
conservation)
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W branching ratios and |V_|

11/07/2003 11/07/2003
Summer 2003 - Preliminary - [161-207] GeV Summer 2003 - Preliminary - [161-207] GeV
W Leptonic Branching Ratios Br(W—hadrons) [%]
ALEPH o 10.95+ 0.31
5 - e ALEPH o 67.33+ 047
OPAL o 10.40% 0.35 |
LEP W—ev _.. 10.59 = 0.17
ALEPH + 1111+ 029 L3 _._ 68.34 + 0.52
L3 e 1 9.72+ 0.31 |
OPAL e 10.61+ 0.35 OPAL 5 67.91+ 061
LEP W—spv o 10.55 + 0.16 |
ALEPH el 10.57+ 0.38 LEP ‘ 67.77 + 0.28
L |, 1178+ 0. i
GPAL |, iiss 048 g X
! + : .
LEP W—1tv -o- 11.20 = 0.22 . Assum”,‘g IZPTOH
LEP W—lv ¢ 1074+ 0.09 universality
v -110'- v "'1|1' -y '1|2' . .6,6' o 6,8 « 7,0 .
Using other inputs  Brwosly) [%] Br(W—shadrons) [%]
from PDG 2002

1/BRW - 1v)=3{1+[l+a,(m%)/z] > ‘\/.

2
IJ‘

—  |V_|=0.989 + 0,014

i=u,c j=d,sb
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Single W production

: | ' I
151 LEP PRELIMINARY
WPHACT and GRACE

Swey (Pb)

= LEP definition: t-channel only
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[ =3 "\\ I_,’""’F ic L
fa W, A
W / . 0.51
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= M(qq’)> 45 GeV/c?, E;> 20 GeV

% 1.5- LEP PRELIMINARY .
[ | If evev' ‘COS ge‘ > 095 § WPHACT , GRACE , WTO
s New LEP combination with final i
L results S |
&~ All energies combined 0.5

one [ ogce = 0.958 + 0.067(stat) + 0.040(syst)

ones [ oAt = 0,987 + 0.069(stat) + 0.042(syst) T 1o
Vs (GeV)
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Charged Triple Gauge Couplings

In SU(Z){ ®U(1)/ 3 and 4 = LEP combination:
bosons vertices gk, A, (L10 in SM)
Anomalous couplings search , ,
= new physics Kz =9 —(x, =Dtan"6, , 4, =4,
Lorentz invariant = Directly linked to:
parameterization of the WWV = Magnetic dipole moment
part of the Lagrangian: __® i 22
14 complex parameters A 2M,, (rw,+4)
= Electromagnetic gauge invariance = Electric quadrupole moment
= CP conservation __ e .
= Imaginary parts fixed at O Qy = M\i/ (KV KV)

= Use gauge constraints and reduce
to 3 independent parameters

= No combination for limits on other
parameters
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Charged TGC measurement

= WW cross section

= W helicities combinations
affect decay angles
=  Maximum likelihood
= Optimal observables

= Single W cross section ( x, )
= Single photon cross section 5
( Ky /17 ) Lk

d . 04 05 06 07 08 09

= Single photon energy and angle
spectra

ALEPH

Evenisf0.025

o L

+
100

Events/A.06
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Charged TGC measurement
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A-InL

A-InL

3

Charged TGC LEP combination

ALEPH

DELPHI

L3

A-InL
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W polarization

= Spin density matrix (DO) = Helicity components deconvolved
= Helicity states combinations from angular W distributions
= W boson longitudinal polarization in s (L final)
channel = Study of spin correlations
— 100 Y Data(-1) — MC (1)
o, j Poo(do/dcos GW) dcoso6,, L3 7 DD — Merh
. . . 80 ® Data(0) - MC (0)
= From off diagonal elements limits g —+—i
on CP/CPT odd observables g +
(O final): ‘E‘ 40 '.".".".".".".".".".".%'.'.'.".".".".".".'
CP odd CPT odd 5 S Y- +
W — g% =033 0172006 | % +o% = 010 £ 0.174 0.06 S S e
a% = ™ =009 £ 0.1+ 0.04 | o% +0%" = —0.10 £0.11 £ 0.04 d
¥ ¥ 00240154006 | a% 4% =007+005 4006 | 00 | 0 4
1.0 0.3 cos ® _0.3 1.0

o,/ o =0.239 + 0.021 + 0.011 (OPAL, SM = 0.239) final
./ o =0.218 £ 0.027 + 0.016 (L3, SM = 0.241) final
o,/ = 0.249 + 0.033 (DELPHI, SM=0.240)
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WWYy production

= Affected also by Quartic

Gauge Coupllngs (bUT GT LEPZ —— T | T T |13"D?.I'EDD]3
very small sensitivity): i LEP
= 0.6- EEWWG anff\2=0-l_-_?l--"" ~
R = —  RacoonWW
¢ Ul o) _
. U 04
e 4 - |
.~ it ‘1<
= Signal definition: 0.2 -
= E>5 GeV g
= ‘cos 497‘ <0.95
" |cos Hylf‘ <0.90 0 | | | | , |
= m, -2, < m. <m, + 2L, 180 190 200 510

Vs (GeV)
= Final LEP results (DLO)
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Z pair production cross section

= Defined as NCO2 diagrams: S
— 1 J 1 | 1 J 1
. . 82 | LEP PRELIMINARY
_E..'_,UEN< - e ZZTO and YFSZZ
. f Fa B
w\% = E
e Z R

= 4qq99,vvqq,.eeqq,uuqq,ttqq Il vl
= DLO findl

All energies combined 0

d 180 190 200

Vs (GeV
oX® [ o7%% = 0.945 + 0.045(stat) + 0.025(syst) (GeV)

o [/ oZZ™ = 0.951 + 0.046(stat) + 0.025(syst)
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Neutral Triple Gauge Couplings

= In SM absent at tree level v Preliminary |
g |- @
= 68% CLW:SM
14 ii% 'CLé o5 1
“*I'LEP " ' Preliminary |
= 2 classes of nTGC: ol
n ZZy,ZZZ ine‘e- » ZZ:
f' V=Zy, i=45 JEE.
= 4 conserved CP, 5 violated - i
= ZZ cross section f/ [-0.17 , 0.19], f* [-0.30 , 0.29]

f7 [-0.34, 0.38], £* [-0.38, 0.36]
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Neutral Triple Gauge Couplings

hvlv = ZI’YIi — 1/"'14

[-0.16
[-0.11
[-0.35

[-0.21

’

’

’

’

Zyy,LZy in
e+te- — Zy:

1,2 violated CP, 3,4

conserved

Cross section and
distributions in

vVvY, qqY

0.05] W
0.02] k!
0.28] h?
0.177 hZ
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Neutral Quartic Gauge Couplings

LEP

= ZZyy vertex forbidden in the Preliminary ~ ALEPH L3
SM B : !

BE:
f - 4.5 ...............
= : i ; : |

......... ageiAt a i’

= Search for anomalous a, /A’ [-0.029,0.039]
contributions in
= qqvy a,/A> [-0.008,0.021]

= VVYY

= Total cross section and

differential distributions )
Final results from L

LEP combination not updated
New final results from AO
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Mo of evenis

Neutral Quartic Gauge Couplings

QGC 28yy 183200 GeV ALERH
ag - l DATA
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60 | Eﬂz
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T
40
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20 | +
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Single Z production

= LEP definition: NC48 diagrams
set, search for 1 e scattered in
the detector

'I'IJ’O?.I’E'DDS

1 I 1
LEP PRELIMINARY
1- WPHACT and GRACE —

Gleelze—>qqee (pb)

= M(ff) > 60 GeV/c?

s Oy ccarroreg < 3° 180 190 200 210
= 12% esca‘r‘rer'ed < 168° Vs (GeV)
s E.iattereq > 3 GV o All energies combined

= eeqq, eeyy, eeTT considered
s Final eeqq results from L

oxess [ o2re = 0.914 + 0.060(stat) + 0.042(syst)

e Zee

ones [ o PHACT = 0,932 + 0.058(stat) + 0.036(syst)

e Zee
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W mass at LEP2: method

= Direct measurement of = AT higher energies: direct
My: kinematic reconstruction
= Use W pair production (CC03) of My
= ~ 35000 W pairs selected at LEP2 = qqqq (BR 46%)

= qqlv (BR 44%)
s vy (ALEPH E|, OPAL E|, PSCUdO
mass), much smaller precision

= Improve mass resolution:
constrained kinematic fit

my, = 80.40 + 0.20 (stat) + 0.07 (syst) " Eu=+S, Pu=0
+ 0.03 (LEP En.) GeV/c2

At the WW production
threshold from do/dm,:

= Jet pairing ambiguities in qqqq:
pair selection or pair weighting

= m;=m, or use both masses
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W mass at LEP2: method

preliminary
T
. ® 2000 Data qgev E
. E xtract mW f rom OPAL Preliminary 206 GeV S rem:ei::ted |_()3
E LR DL LR B B DAL DL B B DM.C.baCkgl’Ound a) |
the reconstructed ;=  Sigal qaaa ] ] -
mass distribution % [ W Combinatorialbfg 1, g 010 Gev
(also Ty, small o [ [ Otherble ' 1 )
correlation with m,,) o
. . . 201 _
= Likelihood fit w
based on simulation L N . ;
reweighting as a 60 70 8 9 100
DELPHI Preliminary m,,, [GeV]

function of m,y

. . . NU i [ [ [ T [ [ [ ]
| leethOd fIT b.ased é 100 j WW — qqur 215.2pb71 i :‘3\225 ,,“,‘,IH“..‘l‘u"l‘.._.‘l.”“...H
on the convolution I S e AL e e
4\9 80 v simulation 7 :175 F— M B '
Of The n:\w 8 : ?fi}:ZSOABEL)t 3150 5 ] Eic(:l:ckground
Theor‘etlcal 5 60 r HM qq7v simulation %
. . . . B . B 5125
distribution with an [ o)+ zisimu o
experimental w0 | - 75 |
resolution function i 5o |
20 L ]
z25
0 | , . i ; " 070 72 74 76 78 80 B2 B4 86 88 90
55 60 65 70 75 80 85 90 95 100 105 Mu (GeV/c")

W mass (GeV/c?)
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i W mass and width at LEP2: results

Winter 2003 - LEP Preliminary

ALEPH[1996-2000]  —= 80.379+0.058

DELPHI[1996-2000] —— 80.404+0.074
L3 [1996-2000] —— 80.376x0.077
OFPAL [1996-1999] —a— 80.490+0.065
LEF - 8041240042

v idaf = 29.6 /37
LEF working group

80.0 81.0

M [GeV]

Winter 2003 - LEP Preliminary

ALEPH [1998-2000] —_— 2.1340.14

DELPHI [1997-2000] —0—

£

L3 [1996-2000]

OPAL[1996-1998] ——S—

LEF ——

LEF working group

1.5 2.0
I, [GeV]

Amyy (9qqq - qqlv) = +22 + 43 MeV
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= 2.24+0.19

2.04+0.18

2.150x0.091

yrdof = 19.7 # 24

2.5
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W mass at LEP2: uncertainties

= In the kinematic reconstruction direct measurement:

‘(/)F(g&/lej::cilrl-\l\(j}lw Source Sijfmatif IErrur' on mg- [T';jrr‘u-'g

FUl EW < 10 MeV 2> N\ SRFSK e L

) Hadronisation 19 18 18

Fragmentation models Detector Systematics 14 10 14

Z peak data constraint LEP Beam Energy 17 17 17

Colour Reconnection — 90 1_ 9

Bose-Einstein Correlations - EEJ 3

Calibration on real Z Other 4 5 \ 4

data, mainly at peak Total Systematic 31| 101 \ 31

Statistical 32| 35 ‘ 29

Final LEP energy: Total 44 | 107 43
O0E~10-20 MeV

Cross check with Z Statistical in absence of Systematics 32 28 21
radiative return

= Main systematic problem: Final State Interactions in gqqqq..
= gqqq weight in the combined fit: 0.10
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Final State Interactions between Ws

Hadronisation scale: ~ 1 fm
W lifetime/decay length very short: ~ 0.1 fm
If both W — qq, independent hadronisation?

= Color reconnection: perturbative and
non-perturbative cross talk between
hadronising systems

Bose Einstein correlations: between
identical bosons from different Ws
close in phase space

= Bias in reconstructed my, ?
= At present their uncertainty

— is the limiting factor for LEP2
Reconmection measurement

a
a

A
+

A
+

|

o

|
o
a

AVYRYEAY)
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i Color reconnection

Possible sizable effects in the non perturbative regime

8
_ dn(intra-W)/d¢ r=R(data)/R(no CR)
R =92

.8
:dn(im‘ er—W)/dg

- ALEPH
—e~|  DELPHI
ot L3
e OPAL
0.6 « Data ! e | LEP 0.969+0.015
! No CR | LI
| Ty Particle flow 0.8 1 1.2 1.4
o4+
0 02 04 06 08 1 rat 189 GeV

q)resc o
Inter-jet particles flux compared to 100% SKI CR model excluded af 5.2 0

phenomenological CR models HERWIG,AR2 models: >30 from no CR
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Color reconnection

Use r to tune the SKI parameter

— D

ADLO (preliminary)

i 1

0.951 =
Q
Yy
0 1 2 3 4 o
kI
o 4
?e 3

0.39<x<2.13at 68% CL

-1 ADLO
1 preliminary

1

0, . .

Idea: use in jets only particles
in a cone or above a p cut

Measure again my, and
compare with standard
measurement: sensitivity to x

Uncorrelated with particle
flow

DELPHI preliminary

= : T

_I;% 45 [-Llkellhood of measurement of ¥
- = = DELPHI measured via Am

g W

]

4 [ DELPHI measured via particlp#flow =
- r
- — DELPHI combined

.....
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CR systematic dm, = 90 MeV
Shift for SKI MC with k= 2.13

SK1 Model parameter ¥
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Bose Einstein correlations

LEP PRELIMINARY

dGTG - inT r'GW s o ALEPH D’

BE systematic dm,, = 35 MeV

LUBOEI model full interW-intraW

Measurement of inter-W BE in
data

Reference sample from data: mix
hadronic part of 2 WW— qqlv

Ap(Q) = p"™ - 2p" —2pY

. . —et- ALEPH Ap’
|n1' er'W - |n1- r'aw P ALEPH R'
—> —o— |"'DELPHI D
—> ® 3D
o L3 ._\.|_'.‘
> OPAL Ap
® OPALD
—

used in the combination

¥?/dof = 5.4/3
> LEP0.2340.13

-0.01x0.27
-0.17+0.35
-0.23+0.41

0.67+0.23

0.0810.21
0.021+0.26

-0.01+0.44
0.54+0.82

ww : o
D(Q) = prp+ 2 oW | M
- ! }}iﬂﬁ#ﬁﬁj l
= If nointer-W BE: Ap=0 e D=1

If LEP combi | I’ WH rim | li ]
combined fraction used /. A X st 4

3m,, ~ O(10 MeV) || o i

DELPHI: 296 ©~ '~ =~ i

from no BE
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1 2

3 4

fraction of model seen

1.2

09 * data

. L3
| +M‘M‘ fte e
* MC inter-W
08 = MC nointer-W
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SM Higgs: direct search vs EW fit result

) ]- I
= |
O
10 ¢
-2:
10 ¢
10 '3:_ —— Observed
------- Expected for
I background
-4
10 |
-5:
10 |
'6: b A
10 I T Y Y T ¥
100 102 104 106 108 110 112 114 116 118 120

mH(GeV/cz)
95% C.L.: 1144 GeV/c?
Direct search final LEP
results
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6

} 1
: Ao, = |

\ —0.0276140.00036
Y . 0.02747+40.00012 .
4 - % Without NuTeV -
p ] 1
. Excluded N\ /" Preliminary

20 100 400

my, [GeV]

95% C.L. upper limit
from fit: 219 GeV/c?
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The global electroweak fit:
constraints on SM Higgs

Summer 2003

806 +——m——T————T
| —LEP1, SLD Data
| -~ LEP2, pp Data

80.51 68% CL

Al(SLD)
sin8 Q)
my, [GeV]
Iy [GeV]

| 11430Q inary|
80.2 L e L I B L sinzﬁw(\rN)
130 150 170 190 210 Qu(Cs)
m, [GeV]

10 10° 10
M, [GeV]
Low Higgs mass values preferred
(apart b quark Agg at LEP)
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The global electroweak fit: problems

Summer 2003

Measurement Fit |O™™_Q™cme=
i 2 =~

= When all available data (LEP +
SLD + Tevatron + NuTev +
m, [GeV] 91.1875+0.0021 91.1875 APV) are included:

I, [GeV] 2.4952 + 0.0023 2.4960

o, [nb] 41.540 + 0.037 41.478

R 20.767+0.025  20.742 X?/dof = 25.4/15 (pr'ob. 45%)

AL 0.01714 £ 0.00095 0.01636
R, 0.21638 £ 0.00066 0.21579
R, 0.1720 = 0.0030 0.1723

N 092540020 0.935 long standing unresolved
MO orssox o1 4 problem ( Asin” 6" ~2.9 o)
my, [GeV] 80.426 + 0.034 80.385 - NUTCV S|n2 gw:big impaCT On
Ty [GeVl  2.139+0.069 2.093 the X2 (167/14 if excluded)
mlsevl - 1ras=sd e +«~ buta negligible influence on
the Higgs mass

ACP 0.0997+0.0016  0.1036 b .
AIOEC 0.0706+0.0035  0.0740 ‘>. AFB(LEP) VS ALR(SLD) + a

SR
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i Conclusions

= LEP1 electroweak physics (almost) closed

= LEP2 has still o provide lots of final numbers
= But the overall picture looks defined

= No news in the global electroweak fits
= the problems are known

s Although LEP has not yet said its final word, the moment
is approaching for Tevatron to take over in feeding new
results into the electroweak fit!
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!'_ BACKUP TRANSPARENCIES



i W pair production cross section

Measured 6" / YFSWW Measured 6" / RacoonWW
PRELIMINARY PRELIMINARY
08/07/2003 10/09/2003
183 GeV + 1.030 + 0.024 183 GeV + 1.029 + 0.024
189 GeV _._, 0.986 + 0.014 189 GeV _,_' 0.987 + 0.014
192 GeV + 1.007 + 0.030 192 GCeV + 1.010 + 0.030
196 GeV ._._ 1.01940.020 196 GeV _,_ 1.021 £0.020
200 GeV _... 0.992+0.019 200 GeV + 0.995 +0.019
202 GeV + 1.002 + 0.025 202 GeV + 1.004 + 0.026
205 GeV _._ 0.981+0.019 205 GeV _._ 0.984 +0.019
207 GeV ..._ 1.008+0.016 207 GeV + 1.011+0.016
LEP combined + 0.997+0.010 LEP combined + 0.999 + 0.010

X’/ndf=32.7/31 X’/ndf=32.7/31

4
v v L T 1
1 1 1 T 1 I " 1

0.9 1. 1.1 0.9 1. 1.1
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Single W production

W y
Measured ' ' / Grace

Measured "¢ / WPHACT

PRELIMINARY
; 27/02/2004
183 GeV __._ 1.089 + 0.301
189 GeV o 0.851 +0.136
192 GeV 1.341£0.382
196 GeV _,._ 1.029 + 0.209
200 GeV _.__ 0.930 +0.189
202 GeV _._ 1.229 + 0.269
205 GeV _._ 0.777 £0.193
207 GeV i . 1,045+ 0.160
LEP combined _.-, 0.958 £ 0.079

X/ndf=16.7/23

.
Jrrsagprsaafrrrap ey

0.81.12

Fabio Cossutti, INFN Trieste

PRELIMINARY
E 27/02/2004

183 GeV i, 1123:0311
189 GeV e 0.878 + 0.140
192 GeV e 1.382+0.393
196 GeV i . 1.061 40215
200 GeV _._ 0.958 + 0.196
202 GeV | 4 1265:0277
205 CeV _._ 0.800 + 0.199
207 GeV | 1.076 +0.165
LEP combined + 0.987 + 0.081

X /ndf=16.7/23
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Z pair production cross section

183 GeV
189 GeV
192 GeV
196 GeV
200 GeV
202 GeV
205 GeV
207 GeV

LEP combined _.,

08 1. 12

Fabio Cossutti, INFN Trieste

Measured 6“* / YFSZZ
PRELIMINARY

E 08/07/2003
. 0.857 + 0.320
_._ 1.007 +0.111
_.__ 0.826 +0.224
H_ 1.100+0.133
_.__ 0.912+0.124
_._ 0.795+0.173
_.__ 0.931+0.120
_._.. 0.928 £ 0.090

0.945 £ 0.052
X/ndf=19.1/31

183 GeV
189 GeV
192 GeV
196 GeV
200 GeV
202 GeV
205 GeV
207 GeV

LEP combined _.,

Measured 6% / ZZTO
PRELIMINARY

' 08/07/2003
—i 0.857 + 0.320
o - 1.017+0.113
P 0.831+0.225
L e 1.110£0.133
. | 0.915+0.125
e 0.799 4 0.174
e 0.937 £ 0.121
ol 0.937 £ 0.091

0.952 £ 0.052

¥/ndf=19.1/31

08 1. 12
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Single Z production

Measured 6°*° / Grace Measured ¢°% / WPHACT
PRELIMINARY PRELIMINARY
E 08/07/2003 : 08/07/2003
183 GeV __.__ 0.848 + 0.222 183 CeV _.__ 0.846 +0.233
189 GeV _._,__ 0.941 £ 0.150 189 GeV + 0.962 + 0.128
192 GeV _._._ 1.085 + 0.289 192 GeV ___._ 1.094 + 0.305
196 GeV + 0.932+0.170 196 GeV _._._ 0.903+0.216
200 GeV _._ 0.767 + 0.204 200 GeV _,_ 0.78410.192
202 GeV e 10784020 202 Ge _B qoste02s
20568 _o | 0.7520.179 20508V _o | 0.763+0.170
207 GeV 4 1033:01%8 207 GeV + 1.044£0.130

0.914 £ 0.073 0.932 + 0.068
X’ /ndf=15.0/23 X’/ndf=15.0/23

M 1
b L B LR B B — e e

08 1. 1.2 08 1. 1.2

LEP combined - LEP combined .
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i W mass: why do we measure it?

= In the Standard Model (SM):

2 Ot 1

W 226, 1- Ar(m, m,)

Sw =1-mg,/m;

= W mass direct measurement:

= Comparison with the indirect
determination from other
measurements in
(ete- > Z, yN) = SM test

= Higgs boson limits from
electroweak fits

Fabio Cossutti, INFN Trieste

W-Boson Mass [GeV]

pp-colliders —e— 80.454 + 0.059
Average - 80.426 + 0.034
¥“/DoF: 0.3/ 1
NuTeV ——A— 80.136 + 0.084
LEP1/SLD —A— 80.373 + 0.033
LEP1/SLD/m, -A- 80.378 + 0.023
80 80.2 80.4 80.6
my, [GeV]
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New ALEPH m,, result

- ® Data
3000 | — Si.MC
= Detector (ECAL) studies o I ggf\'l"—we
b?CGUS@ of ms’rabulﬁ_rngs In My Z peak Bhabhas simulation
with p or cone cuts in JZTS Shower energy % (EGS)
in ECAL stack 2
04, Ele°,tr°.”.ch9m,e'.,A..(. vd) in W o L s Clean
osf Mw ime - S1d) In W—qqev residual
ol b{fore EGS/cleaning mm; [ single stack
or | / o ey showers
. . 50 60 70 30 90 % Stac]i(;()
- m H | . _ electron-shower angle
| | O ... .. N ﬁ W-qqev
“0:40”025'0'56'75"1'1'25'1'51 os} 25 Data
‘ ‘ ‘ | ‘ 0.2 * """""""""""""""""""""""""""""""""""""""""""""""""""""" o0 _ ++ EGS
N T S N
After EGS/cleaning — | | } m T
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Cut here
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my, systematics at LEP2: LEP energy

Constrained kinematic fit: = Radiative return to Z peak in

e+e- > ff
AVJs/s=Am, /m, !

Main method:

= Resonant depolarisation up to 60 GeV

= NMR probes give local field in dipoles
= extrapolate with E _, =a+bB,

= Cross check integrated field with

dm, /m. =107

"Flux loop”
SE, = 15 MeV
Synchrotron tune Qg vs Vg : I
SEb ~ 20 MeV All Energies Combined et

LEP Spectrometer (1999-2000) = |8, = -14 + 2i(stat.) + 20(syst.) £

= Energy from beam curvature in a 20(LEP) MeV
known magnetic field at 0.001%
SEb ~ 20 MeV
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my, systematics at LEP2: hadronisation

= my Kinematic reconstruction:
= Jet characteristics
= Particle assignment

= Hadronisation models tuned in
Z — qq on peak

= High statistics

= Detailed studies

= Compare
JETSET/ARIADNE/HERWIG

= Different tunings/models imply
differences at 10-50 MeV

= Baryon/kaon rates relevant due to
pion/y mass assignment in analysis!

= But when same tuning/model
reasonable consistency between
experiments

Fabio Cossutti, INFN Trieste

= Data/MC comparison

Exploit mainly Z on peak data

Check jets characteristics not well
described by tunings

Both hadronisation and detector
effects

= Mixed Lorentz Boosted Z
(DELPHI):

Pseudo WW events from 2 Z peak
hadronic events mixed and
boosted

Constrained fit data/MC
comparison (high statistics)

Result interpretation?
(both hadronisation and detector
effects)
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