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Figure 9.1: Summary of the value of αs(MZ) from various processes. The values
shown indicate the process and the measured value of αs extrapolated to µ = MZ .
The error shown is the total error including theoretical uncertainties. The average
quoted in this report which comes from these measurements is also shown. See text
for discussion of errors.

consistent with the theoretical estimates. If the nonperturbative terms are omitted from
the fit, the extracted value of αs(mτ ) decreases by ∼ 0.02.

For αs(mτ ) = 0.35 the perturbative series for Rτ is Rτ ∼ 3.058(1+0.112+0.064+0.036).
The size (estimated error) of the nonperturbative term is 20% (7%) of the size of the
order α3

s term. The perturbation series is not very well convergent; if the order α3
s term

is omitted, the extracted value of αs(mτ ) increases by 0.05. The order α4
s term has been

estimated [47] and attempts made to resum the entire series [48,49]. These estimates
can be used to obtain an estimate of the errors due to these unknown terms [50,51].
Another approach to estimating this α4

s term gives a contribution that is slightly larger
than the α3

s term [52].
Rτ can be extracted from the semi-leptonic branching ratio from the relation

Rτ = 1/B(τ → eνν) − 1.97256; where B(τ → eνν) is measured directly or extracted
from the lifetime, the muon mass, and the muon lifetime assuming universality of lepton
couplings. Using the average lifetime of 290.6 ± 1.1 fs and a τ mass of 1776.99 ± 0.29

November 17, 2006 13:11


