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exists. The methods mentioned above are used in various combinations, which
makes it very difficult to compare theoretical uncertainties. Nevertheless, and
even if it is not possible to assign confidence levels in a strict mathematical
sense to theoretical errors, they are best estimates of the actual uncertainties
constructed such that it is reasonable to interpret them like conventional 68%
confidence level intervals.
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Fig. 8.1. Estimate of theoretical uncertainties for a measurement of the strong
coupling from global event shape variables. A detailed discussion is given in
the text.

This is illustrated in Fig. 8.1 by means of some measurement of the strong
coupling constant performed on global event shape variables by the ALEPH

collaboration. The variables will be described later. The left plot shows error
bands in measurements of αs(M2

Z) based on the LO, NLO and NLO+NLLA
predictions for the two-jet rate R2 as function of ln(µ2/Q2). The widths of the
bands indicate what happens when switching from the perturbative prediction
of R2 to that of ln R2. The theoretical error was taken to be the range of values
covered by the projection of the respective bands over −1 < ln µ2/Q2 < 1 on the
abscissa. The right figure shows how the central values and errors obtained this
way for three different shape variables converge with improvements in the theory.
That this procedure yields reasonable error estimates is demonstrated by the fact
that for a fixed level of theoretical precision the errors cover the scatter between
the different variables, and that they also match the convergence observed when
using better predictions.

8.2 Comparison and combination of results

To compare measurements of the strong coupling which were performed at dif-
ferent scales, one has to take into account that αs is energy dependent. Measure-


