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Figure 29. Measurements of the colour factors CA and CF discussed in this report.
The ellipses show the correlated measurements using 4-jet events [181, 185] or event
shape distributions [334] while the lines represent the results of determinations of
CA/CF from DELPHI [333] (dashed) and OPAL [320] (solid). The upper solid and
dashed lines overlap. The grey filled ellipsis displays the combined result for CA

and CF (see text). The solid triangle and squares show the expectations for various
assumptions for the gauge symmetry of QCD as indicated on the figure.

QCD as the theory of strong interactions and thus as an integral part of the standard

model of high energy physics.

Studies of differences between quark and gluon jets reveal many properties of the
gauge bosons of QCD, the gluons, which are correctly predicted by the theory. The

measurements of jet production rates and event shape observables using theoretically

and experimentally well behaved observables allow direct tests of advanced perturbative

QCD predictions and precise determinations of the value of the strong coupling constant

αS. A fundamental prediction by QCD is asymptotic freedom of the coupling at high

energies and this has been verified directly using data over a large range of cms energies.
More indirect tests of asymptotic freedom stem from successful comparison of precision

determinations of αS at different energy scales.

The most reliable and precise determinations of αS in e+e− annihilation to hadrons

employ inclusive observables such as the hadronic branching ratios of the gauge bosons of


