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Purpose: to present a model for the Kπ vector form factor using a 
dispersive representation and incorporating constraints from
Kl3 decays suited to describe both τ→Kπντ and Kl3 decays 
simultaneously

Outline:

● Introduction

●
●

●
● Conclusions

Kπ form factors

in collab. with D. R. Boito and M. Jamin, JHEP in press

because a good knowledge of the Kπ f.f.’s s is of fundamental 
importance for the determination of  Vus from Kl3 decays and ms

Why?

Fit to τ→Kπντ with restrictions from Kl3 
Fit to τ→Kπντ 



● Introduction

● Kl3 decays are the main route towards the determination of | Vus|2
H. Leutwyler and M. Roos, ZPC 25 (1984) 91

ΓKl3 ∝ |Vus|2|F+(0)|2IKl3

with

IKl3 =
1

m8
K

�
dt (p.s.)

�
F̃+(t)2 + η(t, ml)F̃0(t)2

�

and

F+,0(0) the normalization from ChPT, Lattice

F̃+,0(q2) the energy dependence from (R)ChPT, dispersion relations

●

●



Kπ f.f. representation for τ→Kπντ decays 

Kπ f.f. representation for Kl3 decays 

●Kπ form factors

Definition
vector f.f. scalar f.f.

with

slope curvature

In this kinematical region the f.f. are real

In this kinematical region the f.f. are complex

Taylor expansion inadmissible more sophisticated treatments



●Kπ form factors

Kπ f.f. dispersive representations

Suited to described both τ→Kπντ and Kl3 decays



Analyticity + Unitarity

●Kπ form factors

Kπ f.f. dispersive representations

Analyticity

Muskelishivili-Omnès equation

solution

generalized solution (n subtractions at s=0)

Recent dispersive representations:

B. Moussallam, EPJC 53 (2008) 401

V. Bernard et. al., PRD 80 (2009) 034034

D. R. Boito, R. Escribano and M. Jamin, EPJC 59 (2009) 821

V. Bernard et. al., PLB 638 (2006) 480

M. Jamin, J. A. Oller and A. Pich, NPB 587 (2000) 331 
& 622 (2002) 279, PRD 74 (2006) 074009



Model for the scalar f.f.

Differential decay distribution

● Fit to τ→Kπντ 

with normalized vector f.f. normalized scalar f.f.

and

D. Epifanov et. al. (Belle Collaboration), PLB 654 (2007) 65

with

Ansatz to analyse the data:

M. Jamin, J. A. Oller and A. Pich, NPB 622 (2002) 279

M. Antonelli et. al.,
arXiv:1005.2323 



Our model for the vector f.f.

● Fit to τ→Kπντ 

After a detailed analysis in D. R. Boito, R. Escribano and M. Jamin, EPJC 59 (2009) 821

with and

Three-times-subtracted dispersion relation

Our model for the phase

where

2 vector resonances form inspired by RChPT
M. Jamin, A. Pich and J. Portolés, PLB 640 (2006) 176 & 664 (2008) 78and

cut-off to check stability

Physical masses and widths are obtained from

for s→sR with

R. Escribano et. al., EPJC 28 (2003) 107 



Results

● Fit to τ→Kπντ 
Update of D. R. Boito, R. Escribano and M. Jamin, EPJC 59 (2009) 821



Results

● Fit to τ→Kπντ with restrictions from Kl3 M. Antonelli et. al.,
arXiv:1005.2323 



Fit to Belle spectrum

● Fit to τ→Kπντ with restrictions from Kl3 

full fit

scalar
contribution

vector
contribution

D. Epifanov et. al. (Belle Collaboration), PLB 654 (2007) 65

fit region



K*(892)± pole mass

● Fit to τ→Kπντ with restrictions from Kl3 

[This work]
D. R. Boito, R. Escribano and M. Jamin,
JHEP accepted 



K*(892)± pole width

● Fit to τ→Kπντ with restrictions from Kl3 



● Fit to τ→Kπντ with restrictions from Kl3 



● Fit to τ→Kπντ with restrictions from Kl3 



● Fit to τ→Kπντ with restrictions from Kl3 

Kl3 phase-space integrals

[9] M. Antonelli et. al.,
arXiv:1005.2323 



Kπ I=1/2 P-wave scattering phase

● Fit to τ→Kπντ with restrictions from Kl3 
K*π threshold

threshold
parameters



Kπ I=1/2 P-wave threshold parameters

● Fit to τ→Kπντ with restrictions from Kl3 

[60] V. Bernard, N. Kaiser and U. G. Meißner, NPB 357 (1991) 129 

[48] P. Büttiker, S. Descotes-Genon and B. Moussallam, EPJC 33 (2004) 209 

[61] J. Bijnens, P. Dhonte and P. Talavera, JHEP 05 (2004) 036

[62] V. Bernard, N. Kaiser and U. G. Meißner, NPB 364 (1991) 283 



● Summary and Conclusions

We have presented a model aimed at describing the Kπ vector 
form factor using a dispersive representation and incorporating 
constraints from Kl3 decays suited to describe both τ→Kπντ 
and Kl3 decays simultaneously

A good detemination of the Kπ vector f.f. and resonance parameters 
is obtained from a fit of the τ→Kπντ spectrum

Competitive results for the K*(892)± pole mass and width, 
slope and curvature parameters, Kl3 phase-space integrals, 
Kπ I=1/2 P-wave scattering phase and threshold parameters 
are obtained

A combined fit of the τ→Kπντ and Kl3 spectra should be done 
in the future


