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VI. Experimental Tests of the Standard Model

J. Pawlowski / U. Uwer

Coupling to LH and RH fermions

Z boson coupling to LH and RH  fermions different:
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Coupling to LH leptons stronger

Experimental configuration:

Lg⇒
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Left-Right Asymmetry at SLC
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Powerful determination of sin2θw. Requires  longuitudinal polarization of 
colliding beams: only possible in case of Linear Collider: SLC

Polarization of 
electron beam:               
P~70 – 80%

Measure cross section σL (σR) for LH (RH) initial state electrons:
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SLAC Linear Collider

Leptonic final states:

−+−+ → µµee

0021.01513.0 ±=LRA

00026.023098.0sin2 ±=wθ

1994/1995

All data: With 0.5×106

Z-decays

SLD



3

VI. Experimental Tests of the Standard Model

J. Pawlowski / U. Uwer

10 2

10 3

0.23 0.232 0.234

sin2θ
lept

eff

m
H
  [

G
eV

]

χ2/d.o.f.: 11.8 / 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 0.23221 ± 0.00029

A
0,c

fb 0.23220 ± 0.00081

Q
had

fb 0.2324 ± 0.0012

Average 0.23153 ± 0.00016

∆αhad= 0.02758 ± 0.00035∆α(5)

mt= 178.0 ± 4.3 GeV

0.5M Z events

SLD versus 4×4.5 ×106 Z-decays at LEP

3. Precision tests of the W sector  (LEP2 and Tevatron)

ffffWWee →→−+

Threshold behavior of the 
cross section (kinematics, 
phase space) for ee→WW
production:

Phase space factor = f(MW, √s):

→ Allows determination of MW

~10K WW events / 
experiment
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W decays

Lepton Neutrino

Jet

Jet

dq,−l

uq,lν

W

Easiest signature for a mass measurement:

W1→lν W2→JetJet: use JetJet invariant mass

W branching ratios

Lepton universality tested to 2%

)%28.077.67()( ±=→ qqWBr
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Invariant W mass recontruction

in
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ct

More difficult: 
pairing ambiguities 

March 2009

Effect of triple gauge coupling

Data confirms the 
existence of the γ/ZWW 
triple gauge boson vertex

+ ZWW Vertex
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4. Higher order corrections and the Higgs mass 

Lowest order 
SM predictions

Including radiative
corrections
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The measurement of the 
radiative corrections:
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Allows the indirect determi-
nation of the unknown 
parameters mt and MH.

Direct 
measurement 
of mt

Top mass prediction from radiative corrections

Good agreement between the indirect prediction of mt and the value obtained 
in direct measurements confirm the radiative corrections of the SM

Prediction of mt by LEP before the 
discovery of the top at TEVATRON.
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Observation of the top quark at TEVATRON (1995)

q

Top decay

q

l

lν

Channel used for mass reconstruction:
),( jetjetWjetbmm invt +→−=

TeV2@pp

q

Higgs mass prediction from radiative corrections

MH > 114 GeV (from direct searches)

MH < 300 GeV @ 95 % C.L.
Awaiting the discovery 
of the Higss at LHC 

Status March 2009


