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Jets

e+e−→ Hadrons

τ−→ ντ + Hadrons

αs Determinations

ms &  Vus from τ decay
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Perturbative: (mq=0)
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Similar predictions for and the moments, , ,, ,V A SR R Rτ τ τ
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Different sensitivity to power corrections through k , l

The non-perturbative contribution to Rτ can be obtained
from the invariant-mass distribution of the final hadrons: 

NP 0.004 0.002δ = − ± ALEPH, CLEO, OPAL
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(ALEPH  2005), , ,1.787 0.013 ; 1.695 0.013 ; 3.482 0.014V A V AR R Rτ τ τ += ± = ± = ±

2( ) 0.345 0.010s mτα = ±
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2
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The most precise test of
Asymptotic Freedom
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StrangeStrange SpectralSpectral FunctionFunction:  SU(3) :  SU(3) BreakingBreaking

(k,l) ALEPH OPAL

(0,0) 0.39 ± 0.14 0.26 ± 0.12

(1,0) 0.38 ± 0.08 0.28 ± 0.09

(2,0) 0.37 ± 0.05 0.30 ± 0.07

(3,0) 0.40 ± 0.04 0.33 ± 0.05

(4,0) 0.40 ± 0.04 0.34 ± 0.04
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Gámiz-Jamin-Pich-Prades-Schwab
τ OPAL data
τ ALEPH data

Strong sensitivity to Vus

Taking as input (from non τ sources)                                             :2 GeV( ) 95 20 MeVsm = ±

(k=0,l=0)

exp th0.2208 0.0033 0.0009usV = ± ± ( )
3

0.2233 0.0028
lKusV = ±

2 GeV( ) 81 22 MeVsm = ±
(k≠0,l=0)

Simultaneous ms &  Vus fit possible with better data
The τ could give the most precise  Vus determination


