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• The di-pion tau decay is the most frequent tau decay mode (BR25.5%). 
 
• It provides an ideal place to study the properties of the (770) resonance [Also (1450) and 

(1700) can be studied]. The relevant form factor is very relevant to understand the 
hadronization of QCD currents at low energies (chiral dynamics)  
 
• It allows to obtain an alternative evaluation of the  contribution to the anomalous magnetic 
moment of the muon, a . 
 
• These decays (together with - - - +  , see Olga’s talk) are fundamental in studies of spin-
parity of the Higgs boson discovered at LHC. 
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Only one relevant form factor: Vector Form Factor 

It vanishes even including isospin breaking corrections to first order (Cirigliano, Ecker, Neufeld ‘01) 
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O(p4) PT 
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Guerrero, Pich  ’97 

Antisymmetric tensor formalism 
for spin-one resonances 

Ecker et al. ’89 To avoid double counting 

O(p4) PT 

Obtained via the 
resonances width 

Obtained by integrating 
resonances out 
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DISPERSIVE REPRESENTATION OF THE VFF 
Guerrero, Pich  ’97 

Match PT results to VMD using an Omnés solution for dispersion relation 
Starting point 

Idea: Follow the approach of Boito, Escribano, Jamin ’08 preserving analiticity and 
unitarity exactly using a dispersive representation of the VFF while retaining (some 
of) these nice properties 

• PT up to O(p4) and leading O(p6) 
contributions 
• Right fall-off at high energies 

• SU(2) 
• Analiticity and unitarity constraints (NNLO) Guerrero ’98 

Pich, Portolés ’02 Also using  a dispersive representation: 

Hanhart ’12 
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DISPERSIVE REPRESENTATION OF THE VFF 
The dispersive representation is matched to 

at higher energies 
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DISPERSIVE REPRESENTATION OF THE VFF 
Fit III SU(2) LO 


1

 


1

 

 

Cirigliano, Ecker, Neufeld ‘01 

Chiral LECs 
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DISPERSIVE REPRESENTATION OF THE VFF 
Fit III SU(2) LO 

GEM(s) 

Photon loop diagrams 

Diagrams with external photon 

Jegerlehner and Szafron ‘11 

Benayoun, David, DelBuono, 
Jegerlehner ’11, ‘12 

Cirigliano, Ecker, Neufeld ’01  
Flores-Tlalpa et. al. ’05 
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DISPERSIVE REPRESENTATION OF THE VFF 
Fit III SU(2) LO 

GEM(s) has been calculated by Cirigliano, Ecker, Neufeld ’01 (Chiral Perturbation Theory) ‘02 (including 
resonances) and Flores-Tlalpa et. al. ’05. long-dashed 

dashed-dotted 
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The 2 is similar in all cases and the inclusion of isospin breaking corrections does not improve 
the quality of the fits. 
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The 2 is similar in all cases and the inclusion of isospin breaking corrections does not improve 
the quality of the fits. Small contribution 

t>1 GeV2 
contributions 
are negligible 

This is the key: 
However, the error is 
of the size of the 
discrepancy with the 
SM/10 

In units of 10-11 
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Low-E 
expansion 

In good agreement with the literature with higher precision 
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Analogous method is applied (Gómez Dumm and Roig, in progress)  
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contributions (soon available in TAUOLA). 
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• Even in case we admit that SU(2) breaking corrections are not completely 
understood, this does not affect the precision in the determination of a
 
•We have evaluated several LECs improving the precision of previous determinations. 
 
•Our framework is also able to provide good quality fits of (e+e-  + -) at low E. 
This will allow us to evaluate the a both from e+e- and  decays consistently. The 
WG can collect evaluations of a a had using different approaches and obtain a more 
robust error determination from them (Discussion by Graziano, Simon and Thomas). 
 


