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• Hadronic decays of the τ lepton
• Tools : χPT, RχT, Large Nc (inspired) 
• Motivation : Analysis of K+K-π- channel

• Recent past : τ− → (π π π)− ντ

• Present & immediate future : τ− → (2Κ π)− ντ

• Outlook :

SUMMARY:

τ → (h1h2h3) ντ
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(Gómez Dumm, Pich, Portolés ’04)
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QCD
Low energy expansion Intermediate region

χPT 1/Νc

2 2 2 2

2 2

, , , 
(4 ) R

p m p m
F Mπ Tree level diagrams

Matching to the OPE

(Gasser &  Leutwyler ’84, ’85)

EFT EFT

TOOLS: EFFECTIVE FIELD THEORIES 

(‘t Hooft ’74, Witten ‘79)

∞ # 0-width resonances

τ− → (2Κ π)− ντ in RχT

Pablo Roig Garcés

Instituto de Física Corpuscular

XI Spring School “Bruno Touschek”

EURIDICE



QCD
Low energy expansion Intermediate region

χPT 1/Νc

2 2 2 2

2 2

, , , 
(4 ) R

p m p m
F Mπ Tree level diagrams

Matching to the OPE

(Gasser &  Leutwyler ’84, ’85)

EFT EFT
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Only one 8 (MHA)
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RχT
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TOOLS : χPT (Gasser & Leutwyler ’84, ’85)
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TOOLS : RχT (Ecker, Gasser, Pich, De Rafael ‘89)

(Ecker, Gasser, Leutwyler, Pich, De 
Rafael ‘89)
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TOOLS : RχT (Ecker, Gasser, Pich, De Rafael ‘89)

(Ecker, Gasser, Leutwyler, Pich, De 
Rafael ‘89)
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TOOLS : RχT (Ecker, Gasser, Pich, De Rafael ‘89)

(Ecker, Gasser, Leutwyler, Pich, De 
Rafael ‘89)
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TOOLS : RχT (Gómez Dumm, Pich, Portolés ’04)
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TOOLS : RχT (Ruiz-Femenia, Pich, Portolés ’03)
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TOOLS : RχT (Ruiz-Femenia, Pich, Portolés ’03)
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TOOLS : RχT (Gómez Dumm, Pich, 
Portolés, P.R. in progress)
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HADRONIC DECAYS OF THE τ LEPTON
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τ− → Κ+Κ−π− ντ CLEO VERSION
(F. Liu ‘03, CLEO-III ’04)
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τ− → Κ+Κ−π− ντ CLEO VERSION
(F. Liu ‘03, CLEO-III ’04)
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τ− → Κ+Κ−π− ντ CLEO VERSION
(F. Liu ‘03, CLEO-III ’04)
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τ−→ (2Κ π)− ντ. STATUS
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SHERPA
(Simulation of High Energy Reactions of PArticles)

•Institute for Theoretical Physics at TU Dresden (Germany)

•Group Leader : Frank Krauss

•Tevatron + LHC

•http://www.physik.tu-dresden.de/~krauss/hep

Insertion of our matrix elements for hadronic tau decays
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RESULTS
τ−→ K+ K- π- ντ

2 ( )Q GeV
τ− → (2Κ π)− ντ in RχT
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CONCLUSIONS
• Recent analyses of τ− → Κ+Κ−π− ντ data by  

CLEO-III using TAUOLA have shown noticeable
inconsistencies.

• We have studied this decay in RχT with a Large
NC-inspired model guided by QCD.

• Our results have been implemented in SHERPA
(LHC and TEVATRON).

• LHC, BABAR, BELLE, BES…are promising 
facilities to test our predictions.

τ− → (2Κ π)− ντ in RχT
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