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Figure 3: Values of the QCD coupling constant ap determined from the pla-
quette in simulations with differing lattice spacings corresponding to 3=5.7, 6,
6.2 and 6.4, all with ny=0. The coupling constant is plotted versus the average
momentum g¢;,; carried by gluons in the plaquette at the various lattice spac-
ings, with ¢1,1 =3.4/a and a determined by x5 — T splittings. The line shows
the coupling constant evolution predicted by third-order perturbation theory.
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# M_s vy % — N =
Aa%( M z)
omit O(a?) gluonic corrections —0.6%
omit tadpole improvement of NRQCD -0.5%
omit O(v?,a,a?) corrections in NRQCD +0.9%
omit extrapolation (use ny=2) —-4.7%

Table 8: Changes in the coupling constant at Mz when diflerent parts o
simulation or analysis are omitted.

ERZORS

Source Uncertainty
Unknown ny dependence in third-order perturbation theory 1.9%
Statistical error in determination of a=? - 5%
Light-quark masses 9%
Extrapolation in ny 3%
Finite a and O(v*) errors 2%
Fourth-order evolution of ags .01%

'ahle 9: Sources of error in our best determination of aii’g( M3z).
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Figure 1: Average a,(MZ%) values and errors from the 17 methods
described in the text. The results are ordered vertically in Q.
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