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LEC’s in Chiral Perturbation Theory
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How do we get them?
[Gasser & Leutwyler, 1984] [Donoghue et al., 1989] [Ecker et al., 1989]
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The role of Resonance Chiral Theory

4( )O p [Ecker et al, 1989]
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The role of Resonance Chiral Theory
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6( )O p [Cirigliano et al, 2005]
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QCD
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Chiral Symmetry
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Perturbative QCD

Chiral Perturbation Theory Asymptotic behaviour of 
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What QCD tells us on Green Functions of 
QCD currents ?

1) Low energy expansion of Green Functions (Ward Id.)

2) Large NC limit of QCD:

- Infinite tower of non-decaying hadronic states

- Description through a meromorphic function

3) Operator Product Expansion (OPE) at high energies

4) Brodsky-Lepage behaviour of form factors of hadron

currents :   
2

2   ,1
H Q
F Q → ∞∼

[Ecker, Gasser et al, 1989]
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Three-point Green Functions of QCD currents

[Bijnens & Prades, 1994] [Moussallam, 1997] [Peris et al, 1998]

[Knecht & Nyffeler, 2001] [Ruiz-Femenía et al, 2003] [Bijnens et al, 2003]
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1)  Resonance Chiral Theory approach
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Direct information on the couplings of R TL χ

• Hadronic decays of the tau lepton, decays of resonances,

• Hadronic cross-section, etc.

2)  Meromorphic Function approach (<SPP>)
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On the constraints from Form Factors

, QCDπ γ πJ

QCD Rπ J

Brodsky-Lepage behaviour of two-body 

Form Factors of Hadron Currents
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Not always !3-point  Green Functions     +

[Bijnens et al, 2003]
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Does phenomenology support this procedure?

E.g.

1) [Ruiz-Femenía et al, 2003]   <VVP>
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2) [Cirigliano et al, 2004]   <VAP>
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One multiplet of 
pseudoescalar 

resonances
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Results

<VAP>    [Cirigliano et al, 2004]
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<SPP>    [Cirigliano et al, 2005]
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Conclusions

Couplings λi in the 
Resonance Chiral TheoryLEC’s in χPT

• High-precision χPT predictions (O(p6))

• Applications of Resonance Chiral Theory

- Hadronic cross-section

- Resonance decays

- Hadronic decays of the tau lepton

- (g-2)µ......
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Couplings λi in the 
Resonance Chiral Theory

Procedure

<VAP>,<SPP>,….(still a lot to do!)     and   phenomenologically supported 

Green Functions of 
QCD currents

Asymptotic 
constraints of QCD
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