
Indirect bound on � � from � versus � �� �

� From �	� ��
 � � � � 
 and LEPII

� from �
 � � �
 � �� at Tevatron

� from �
 � � � �� at Tevatron

W-Boson Mass  [GeV]

mW  [GeV]
80 80.2 80.4 80.6

χ2/DoF: 0.9 / 1

TEVATRON 80.452 ± 0.059

LEP2 80.388 ± 0.035

Average 80.404 ± 0.030

NuTeV 80.136 ± 0.084

LEP1/SLD 80.363 ± 0.032

LEP1/SLD/mt 80.363 ± 0.021

Top-Quark Mass   [GeV]

mt   [GeV]
140 160 180 200

χ2/DoF: 8.10 / 8

CDF 172.0 ± 2.7

D∅ 174.5 ± 3.5

Average 172.5 ± 2.3

LEP1/SLD 172.6 +  13.2172.6 −  10.2

LEP1/SLD/mW/ΓW 178.9 +  12.0178.9 −   9.0



Indirect bound on � � from � versus � �� �

At one loop
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e+e− → µ+µ−
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: Forward-Backward asymmetry
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at � � �

� LEP (CERN) produced� � � ��� unpolarized Z’s

� SLD (SLAC) produced� � � �� Z’s with � " � �	 
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at � � �

MZ   [MeV]

Mass of the Z Boson
Experiment MZ   [MeV]

ALEPH 91189.3 ± 3.1

DELPHI 91186.3 ± 2.8

L3 91189.4 ± 3.0

OPAL 91185.3 ± 2.9

χ2 / dof  =  2.2 / 3

LEP 91187.5 ± 2.1

common error 1.7

91182 91187 91192

ΓZ   [GeV]

M
H
   

[G
eV

]

Total Z Width

Mt = 178.0±4.3 GeV

linearly added to

αS = 0.118±0.003

Experiment ΓZ   [MeV]

ALEPH 2495.9 ± 4.3

DELPHI 2487.6 ± 4.1

L3 2502.5 ± 4.1

OPAL 2494.7 ± 4.1

χ2 / dof  =  7.3 / 3

LEP 2495.2 ± 2.3

common error 1.2

10

10 2

10 3

2.483 2.495 2.507
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� The decay width into the different fermions:
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� The forward-backward asymmetry
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� Good determination of couplings
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Precision Electroweak Observations
Measurement Fit |Omeas−Ofit|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5) 0.02758 ± 0.00035 0.02767

mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1874

ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4959

σhad [nb]σ0 41.540 ± 0.037 41.478

RlRl 20.767 ± 0.025 20.743

AfbA0,l 0.01714 ± 0.00095 0.01643

Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1480

RbRb 0.21629 ± 0.00066 0.21581

RcRc 0.1721 ± 0.0030 0.1722

AfbA0,b 0.0992 ± 0.0016 0.1037

AfbA0,c 0.0707 ± 0.0035 0.0742

AbAb 0.923 ± 0.020 0.935

AcAc 0.670 ± 0.027 0.668

Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1480

sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012 0.2314

mW [GeV]mW [GeV] 80.404 ± 0.030 80.376

ΓW [GeV]ΓW [GeV] 2.115 ± 0.058 2.092

mt [GeV]mt [GeV] 172.5 ± 2.3 172.9

Tested with 1% precision, but. . .



Light Higgs Required !!!
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