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FIG. 1: Determinations of αs(MZ) from the three-jet rate,
measured by ALEPH at the Z peak, for several values of
the jet-resolution parameter ycut. The error bars show the
statistical uncertainty, whereas the shaded band indicates the
total error, including the systematic uncertainty. The various
contributions to the latter are displayed in the lower plot.

tion scale uncertainties (cf. Table I). We also per-
formed similar measurements for the LEP2 energies be-
tween 133 and 206 GeV, where we find consistent val-
ues for αs(MZ), but with considerably larger statisti-
cal uncertainties. Combining the errors in quadrature,
yields αs(MZ) = 0.1175 ± 0.0025 which is in excellent
agreement with the latest world average value [4] of
αs(MZ) = 0.1184 ± 0.0007 that is based on a number
of measurements from τ -decay, lattice gauge theory, Up-
silon decay, DIS and e+e− data. As expected, our the-
oretical uncertainty is smaller than that obtained from
fits of event-shape distributions, and even smaller than
the experimental error, which is dominated by the model-
dependence of the detector corrections. Our result is also
more precise than the two extractions of αs from e+e−

event-shape data [40, 41] currently used in the world av-
erage [4].
In this letter we reported on the first determination

of the strong coupling constant from the three-jet rate

in e+e− annihilation at LEP, based on a NNLO per-
turbative QCD prediction. We find a precise value of
αs(MZ) with an uncertainty of 2%, consistent with the
world average. This verifies the expectations that the
three-jet rate is an excellent observable for this kind of
analysis, thanks to the good behaviour of its perturbative
and non-perturbative contributions over a sizable range
of jet-resolution parameters.
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ln(ycut) αs(MZ ) stat. det. exp. had. mass pert. total
-5.1 0.1110 0.0004 0.0013 0.0008 0.0003 0.0004 0.0020 0.0025
-4.9 0.1124 0.0004 0.0015 0.0007 0.0003 0.0003 0.0013 0.0022
-4.7 0.1147 0.0004 0.0015 0.0008 0.0004 0.0003 0.0012 0.0022
-4.5 0.1153 0.0004 0.0015 0.0008 0.0005 0.0003 0.0006 0.0019
-4.3 0.1159 0.0004 0.0016 0.0009 0.0005 0.0003 0.0010 0.0022
-4.1 0.1170 0.0004 0.0016 0.0009 0.0005 0.0003 0.0012 0.0023
-3.9 0.1175 0.0004 0.0016 0.0011 0.0006 0.0002 0.0014 0.0025
-3.7 0.1179 0.0004 0.0016 0.0011 0.0006 0.0002 0.0016 0.0026
-3.5 0.1183 0.0004 0.0015 0.0009 0.0006 0.0002 0.0018 0.0026
-3.3 0.1184 0.0004 0.0015 0.0011 0.0008 0.0002 0.0019 0.0029
-3.1 0.1179 0.0004 0.0016 0.0013 0.0010 0.0002 0.0021 0.0031
-2.9 0.1177 0.0004 0.0019 0.0013 0.0010 0.0002 0.0021 0.0033
-2.7 0.1180 0.0004 0.0020 0.0013 0.0013 0.0001 0.0020 0.0034
-2.5 0.1169 0.0005 0.0021 0.0015 0.0013 0.0001 0.0021 0.0036
-2.3 0.1166 0.0005 0.0019 0.0018 0.0014 0.0001 0.0021 0.0037
-2.1 0.1166 0.0006 0.0020 0.0020 0.0015 0.0001 0.0020 0.0038
-1.9 0.1191 0.0008 0.0021 0.0019 0.0014 0.0002 0.0016 0.0036
-1.7 0.1173 0.0010 0.0015 0.0023 0.0016 0.0001 0.0019 0.0038
-1.5 0.1175 0.0016 0.0005 0.0029 0.0014 0.0001 0.0017 0.0040
-1.3 0.1159 0.0037 0.0014 0.0029 0.0018 0.0004 0.0011 0.0054

TABLE I: Results of αs(MZ) extracted from the three-jet rate
measured by ALEPH at LEP1. The uncertainty contribu-
tions are given for the statistical error (stat.), the uncertainty
related to the choice of the generator for the simulation of
the detector response (det.), the quadratic sum of all other
experimental systematic uncertainties arising from track and
event selection cut variations (exp.), the hadronisation un-
certainty obtained by the maximum difference between either
PYTHIA, HERWIG or ARIADNE (had.), the uncertainty on
the b-quark mass correction procedure (mass) and the un-
certainty for missing higher orders (pert.) estimated by a
variation of the renormalisation scale.
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