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The Tau Subgroup @HFAG
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At Tau2008 (Novosibirsk), the newest 
Tau subgroup of the Heavy Flavor 

Averaging Group (HFAG) was formed.

http://www.slac.stanford.edu/xorg/hfag/org/index.html

http://www.slac.stanford.edu/xorg/hfag/org/index.html
http://www.slac.stanford.edu/xorg/hfag/org/index.html
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B-Factories are also Tau-Factories
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Mandate
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http://www.slac.stanford.edu/xorg/hfag/tau/index.html

http://www.slac.stanford.edu/xorg/hfag/tau/index.html
http://www.slac.stanford.edu/xorg/hfag/tau/index.html
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Methodology
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PDG averages published results, subject to a cut off date.
HFAG also uses preliminary results, and tries to update 
at least once a year. Preliminary results not published 
over a long period of time (~2 years) are discarded.
HFAG tries to take into account correlations between 
measurements, as well as dependence on common 
external parameters such as tau-pair cross-section and 
background normalization errors between experiments.
As much as possible, HFAG tries to avoid inflating 
measured uncertainties using PDG-style scale factors to 
account for spread between the different measurements. 
Instead, a confidence level (CL) for the average is quoted.
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Tau Mass
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Branching Fraction Measurements
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Branching Fraction Measurements
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Averaging Branching Fractions
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Most of the branching fractions are highly correlated.
Sources of correlation between the same experiment:

Track reconstruction ~ 1% for 1-vs-1 topology
Secondary vertex reconstruction ~ 1.5% for KS

Calorimeter bump reconstruction ~ 3% for π0

Particle identification ~ 2-4 %
Luminosity uncertainty ~ 1%

Sources of correlation between different experiments:
Tau-pair cross-section uncertainty ~ 0.36%
Uncertainty on Branching Fractions of backgrounds

➡Simultaneous averaging of all branching fractions
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Averaging Branching Fractions
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Global Fit performed on 150 measurements:
37 from ALEPH
2 from ARGUS
11 from BaBar
10 from Belle
1 from CELLO
35 from CLEO
5 from CLEO3
14 from DELPHI
2 from HRS
11 from L3
19 from OPAL
3 from TPC 

PDG was kind to provide the 
list of 129 measurements
from pre B-Factory era

used for their averages and global fits:  
 

THANKS!

Using these inputs, we are able to 
reproduce the PDG averages as well as

global fit values, errors and 
their S-Factor estimates to within 1E-04.
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Special Handling of ALEPH inputs
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ALEPH quotes the correlation matrix for hadronic modes, 
but PDG translates the matrix into pion modes, which are 
obtained by subtracting the kaon contribution.  We use the 
total hadronic branching fraction also quoted in the paper. 
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Quality of Global Fit

13

Using pre B-Factory era measurements:
sum of all branching fractions from unconstrained fit

 = 0.9990 ± 0.0011 (0.9 σ lower than unity).
χ2 of unconstrained fit = 78.1/93 d.o.f. ⇒ CL = 86.6%
χ2 of constrained fit = 78.9/94 d.o.f. ⇒ CL = 86.8%

Including measurements from B-Factories era: 
sum of all branching fractions from unconstrained fit

 = 0.9985 ± 0.0010 (1.5 sigma lower than unity).
χ2  of unconstrained fit = 158.0/114 d.o.f. ⇒ CL = 0.4%
χ2 of constrained fit = 160.0/115 d.o.f. ⇒ CL = 0.4%

Results from this unconstrained fit are presented here.
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Preliminary Fit Results
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B(τ− → X−
s ν) = 0.02856± 0.00052

⇒ |Vus| = 0.2164± 0.0023
(3.6 σ lower than unitary prediction)

π−π+π−ν (ex.K0,ω) 0.08968 ± 0.00051
π−π+π−π0ν (ex. K0,ω) 0.02739 ± 0.00070
h−h−h+2π0ν (ex. K0,ω, η) 0.00100 ± 0.00036
h−h−h+3π0ν 0.00022 ± 0.00005
K−π+π−ν (ex. K0) 0.00294 ± 0.00007
K−π+π−π0ν (ex. K0, η) 0.00078 ± 0.00012
K−K+π−ν 0.00144 ± 0.00003
K−K+π−π0ν 0.00006 ± 0.00002
3h−2h+ν (ex. K0) 0.00083 ± 0.00003
3h−2h+π0ν (ex. K0) 0.00018 ± 0.00003
ηπ−π0ν 0.00139 ± 0.00007
ηK−ν 0.00016 ± 0.00001
h−ων 0.01996 ± 0.00064
h−ωπ0ν 0.00405 ± 0.00042
K−K+K−ν 0.00002 ± 0.00000
ηK−π0ν 0.00005 ± 0.00001
ηπ−K̄0ν 0.00009 ± 0.00001
π−K̄02π0ν 0.00023 ± 0.00023
K̄02h+h−ν 0.00023 ± 0.00020

e−ν̄ν 0.17816 ± 0.00041
µ−ν̄ν 0.17393 ± 0.00040
π−ν 0.10814 ± 0.00053
K−ν 0.00696 ± 0.00010
π−π0ν 0.25508 ± 0.00091
K−π0ν 0.00432 ± 0.00015
π−2π0ν (ex. K0) 0.09243 ± 0.00100
K−2π0ν (ex. K0) 0.00061 ± 0.00022
π−3π0ν (ex. K0) 0.01041 ± 0.00079
K−3π0ν (ex. K0, η) 0.00040 ± 0.00022
h−4π0ν (ex. K0, η) 0.00108 ± 0.00039
π−K̄0ν 0.00827 ± 0.00018
K−K0ν 0.00157 ± 0.00016
π−K̄0π0ν 0.00348 ± 0.00015
K−K0π0ν 0.00159 ± 0.00020
π−K0

SK
0
Sν 0.00024 ± 0.00005

π−K0
SK

0
Lν 0.00113 ± 0.00025
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Summary of Lepton Flavor Violation
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Summary and Outlook
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PDG 2010 Measurements from 
B-Factories are more 
precise than before.
However, in general,
the newer branching
fractions are lower;
the spread between

the measurements are 
quite large in some cases.
This makes CL of the fit 
to be low and averaging 
a rather challenging task.
However,  we hope to 

converge upon acceptable
results soon...

Please stay tuned!


