A WARWICK
KTT vector form factor

constrained by
T—KTTVrand K3 decays

Rafel Escribano
Universitat Autonoma de Barcelona

CKM2010

6th International VWorkshop on the CKM Unitary Triangle

September 7,2010
University of Warwick (UK)

Work partly supported by the EU, MRTN-CT-2006-035482,“FLAVIAnet” network




Purpose: to present a model for the KTT vector form factor using a
dispersive representation and incorporating constraints from

Ki3 decays suited to describe both T—=KT1TVr and K3 decays
simultaneously

Why? because a good knowledge of the KT ff’s s is of fundamental

importance for the determination of Vs from K3 decays and ms
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e [ntroduction

e K3 decays are the main route towards the determination of |V.|?
H. Leutwyler and M. Roos, ZPC 25 (1984) 91

~

° F_|_,() (O) the normalization from ChPT, Lattice
2

o F—I—,O (q ) the energy dependence from (R)ChPT, dispersion relations




e KTT form factors

vector f.f. scalar ff.
Definition
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KTt f.f. representation for K3 decays
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In this kinematical region the f.f. are real

KTt f.f. representation for T—=KTTVr decays
(mk +mx)? < ¢* <m3
In this kinematical region the f.f. are complex

Taylor expansion inadmissible more sophisticated treatments




e KTT form factors

KTt f.f. dispersive representations

Suited to described both T—KT1Tvrand K3 decays
f+(Vs)
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e KTT form factors

KTt f.f. dispersive representations

Analyticity

Analyticity + Unitarity

Muskelishivili-Omnes equation

=1 [ ay SR 10

— T ;
w i S S 1€

whaion$(6) = 1O exp [ 2 [ 2 8]

T s’ 8 — s — 1€

th

generalized solution (n subtractions at s=0) f(s) =exp [a1+ ags- -+ ap_18" ' + —
Recent dispersive representations:

B. Moussallam, EPJC 53 (2008) 401 V.Bernard et. al., PLB 638 (2006) 480

V. Bernard et. al., PRD 80 (2009) 034034 M. Jamin, J.A. Oller and A. Pich, NPB 587 (2000) 331
D.R. Boito, R. Escribano and M. Jamin, EPJC 59 (2009) 82! & 622 (2002) 279, PRD 74 (2006) 074009




® Flt to T_’KTI-VT

M.Antonelli et. al.,

Differential decay distributic:n/ Vius|F4(0) = 0.2163(5) .
arXiv:1005.2323
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with F+,0(q ) — F. (0) normalized vector f.f. normalized scalar ff.

Ansatz to analyse the data:
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with N7 = 53110 and A =11.5 MeV
D. Epifanov et. al. (Belle Collaboration), PLB 654 (2007) 65

Model for the scalar f.f.
M. Jamin, J.A. Oller and A. Pich, NPB 622 (2002) 279




¢ Flt to T_’KTI-VT

Our model for the vector f.f.
After a detailed analysis in D. R. Boito, R. Escribano and M. Jamin, EPJC 59 (2009) 821

Three-times-subtracted dispersion relation cut-off to check stability
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Our model for the phase
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2 vector resonances form inspired by RChPT
and M. Jamin, A. Pich and ]. Portolés, PLB 640 (2006) 176 & 664 (2008) 78
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H K=(s) is the one-loop K7 bubble integral R. Escribano et. al., EPJC 28 (2003) 107

K =




o Fit to T KTTV+

Results Update of D. R. Boito, R. Escribano and M. Jamin, EPJC 59 (2009) 821
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e Fit to T KTTV+ with restrictions from Kj3

Results
BEP = 0.418(11)%
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M.Antonelli et. al.,
arXiv:1005.2323
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e Fit to T KTTV+ with restrictions from K3

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

Scut = 4 GeV2

x> = 78.1/81
fit region

| vector
' contribution




e Fit to T KTTV+ with restrictions from K3

K*(892)* pole mass

M (so2): = 892.03 £ (0.19)star % (0.44)5ys MeV

PDG

Belle 2007

Jamin et al. 2008

—_— This work

[This work]

891 892 893 D. R. Boito, R. Escribano and M. Jamin,
JHEP accepted
Mk~gg2) [MeV] i




e Fit to T KTTV+ with restrictions from K3
K*(892)* pole width

[ e (so2): = 46.53 £ (0.38)gtar + (1.0)gys MeV
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e Fit to T KTTV+ with restrictions from K3

)\q_ x 10° = 25.49 + (0.30)stat £ (0.06) s,
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Boito et al. "08
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e Fit to T KTTV+ with restrictions from K3

" x 10* = 12.22 £ (0.10)stat % (0.10)4.,,
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e Fit to T KTTV+ with restrictions from K3

Kiz phase-space integrals
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e Fit to T KTTV+ with restrictions from K3

K*TT threshold

KTt I=1/2 P-wave scattering phase /

200

threshold
parameters
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Estabrooks et al.
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e Fit to T KTTV+ with restrictions from K3

KTt I=1/2 P-wave threshold parameters
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e Summary and Conclusions

We have presented a model aimed at describing the KTt vector
form factor using a dispersive representation and incorporating

constraints from Kj3 decays suited to describe both T—=KT1TV-
and K3 decays simultaneously

A good detemination of the KT vector f.f.and resonance parameters
is obtained from a fit of the T2 K711V spectrum

Competitive results for the K*(892)* pole mass and width,
slope and curvature parameters, K3 phase-space integrals,

KTt I=1/2 P-wave scattering phase and threshold parameters
are obtained

A combined fit of the T2 K11V and Kj3 spectra should be done
in the future




