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(Short) Introduction

Precision Electroweak measurements test and con-
strain the Standard Model through the mechanism
of radiative corrections.
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Boson and fermion loops in boson propagators
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α(0) →

1−∆α
α(0)

Electroweak corrections = f (m2
t , log mH, . . .)
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mt= 174.3 ± 5.1 GeV
mH= 114...1000 GeV
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Evidence of Electroweak corrections
beyond the running of α.
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NEW:
–Inclusion of Atomic Parity Violation
–Inclusion of Electroweak corrections on mW
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Inputs

α(s) =
α(0)

1 − ∆α`(s) − ∆αtop(s) − ∆α
(5)
had(s)

∆α`(s) and ∆αtop(s) are calculable, ∆α
(5)
had(s) has QCD uncertainties.

Determine it from measurements of Rhad = σ(e+e−→hadrons)
σ(e+e−→µ+µ−)

(BES updates)
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Burkhardt, Pietrzyk 2001

15 % 5.9 % 6 % 1.4 %

rel. err. cont.

Rhad

ρ,ω,φ Ψ's Υ's

√s in GeV

∆α
(5)
had(m2

Z) = 0.02761 ± 0.00036
Previous value, Eidelman, Jegerlehner ZP C67 (1995) 585:

∆α
(5)
had(m

2
Z) = 0.02804± 0.00065

With perturbative QCD and BES data, Martin et al PL B492 (2000) 69:

∆α
(5)
had(m

2
Z) = 0.02378± 0.00020
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Inputs

Standard Model predictions from:
mt = 174.3 ± 5.1, mH = [114.1, 1000]
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Internal consistency in the leptonic sector
LOW mH are favoured
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Inputs

MW   [GeV]

M
H
   

[G
eV

]
Mass of the W Boson

Mt = 174.3±5.1 GeV

linearly added to

  0.02761±0.00036

∆α(5)∆αhad=

Experiment MW   [GeV]

ALEPH 80.471 ± 0.049

DELPHI 80.401 ± 0.066

L3 80.398 ± 0.069

OPAL 80.490 ± 0.065

χ2 / dof  =  32.5 / 39

LEP 80.450 ± 0.039

10

10 2

10 3

80.2 80.4 80.6

Other observables also prefer LOW mH
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Inputs

Standard Model predictions from:
mt = 174.3 ± 5.1, mH = [114.1, 1000]

0.7

0.8

0.9

1

0.13 0.14 0.15 0.16 0.17

Al

A
b

Preliminary

SM

0,b
FB

∆α

Hm
mt

A

The heavy quark favour HIGH mH
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Inputs

10 2

10 3

0.23 0.232 0.234

Preliminary

sin2θ
lept

eff

m
H
  [

G
eV

]

χ2/d.o.f.: 12.8 / 5

A
0,l

fb 0.23099 ± 0.00053

Al(Pτ) 0.23159 ± 0.00041

Al(SLD) 0.23098 ± 0.00026

A
0,b

fb 0.23226 ± 0.00031

A
0,c

fb 0.23272 ± 0.00079

<Qfb> 0.2324 ± 0.0012

Average 0.23152 ± 0.00017

∆αhad= 0.02761 ± 0.00036∆α(5)

mZ= 91.1875 ± 0.0021 GeV
mt= 174.3 ± 5.1 GeV

χ2(leptons)/d.o.f. = 1.6/2 (44.3%)
χ2(hadrons)/d.o.f. = 0.3/2 (84.6%)

χ2(total)/d.o.f. = 12.8/5 (2.5%)

Difference of 3.3σ between hadrons and leptons
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Results

Measurement Pull Pull
-3 -2 -1 0 1 2 3

-3 -2 -1 0 1 2 3

∆αhad(mZ)∆α(5) 0.02761 ± 0.00036   -.35

mZ [GeV]mZ [GeV] 91.1875 ± 0.0021    .03

ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023   -.48

σhad [nb]σ0 41.540 ± 0.037   1.60

RlRl 20.767 ± 0.025   1.11

AfbA0,l 0.01714 ± 0.00095    .69

Al(Pτ)Al(Pτ) 0.1465 ± 0.0033   -.54

RbRb 0.21646 ± 0.00065   1.12

RcRc 0.1719 ± 0.0031   -.12

AfbA0,b 0.0990 ± 0.0017  -2.90

AfbA0,c 0.0685 ± 0.0034  -1.71

AbAb 0.922 ± 0.020   -.64

AcAc 0.670 ± 0.026    .06

Al(SLD)Al(SLD) 0.1513 ± 0.0021   1.47

sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012    .86

m(LEP) [GeV]mW 80.450 ± 0.039   1.32

mt [GeV]mt [GeV] 174.3 ± 5.1   -.30

m(TEV) [GeV]mW 80.454 ± 0.060    .93

sin2θW(νN)sin2θW(νN) 0.2255 ± 0.0021   1.22

QW(Cs)QW(Cs) -72.50 ± 0.70    .56

Summer 2001

Pull =
Omeas −Ofit

σOmeas

χ2/d.o.f. = 22.9/15 P(χ2) = 8.6%
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