Study of the lowest tensor and scalar resonances in the

T — wrnny, decay
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Introduction

Hadronic decay modes of 7-lepton gives information about the hadronization mechanism and resonance dynamics in the energy region, where
the pQCD methods are not applied. In the last years substantial progress for the simulation of the process 7 — 371, was achieved. The decay

mode was chosen due to its relatively large branching ratio and already

its non-trivial dynamics compare with the two-meson channel.
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The progress [1] was related with a new parametrization of the
' hadronic current based on the Resonance Chiral Lagrangian and
with the recent availability of the unfolded distributions from
(preliminary) BaBar analysis for all invariant hadronic masses

for the three-prong mode. However, 1) some points related with

the scalars were not clarified; 2) tensor resonance contributions

to the decay were not considered in the framework.

1. General description
@ Lorenz invariant current

((m(p1) 7(p2) )7 (p3)|dy v5ul0) = H:"(p1, p2, p3) =
iPr(9)", (P} = p3)'Fals1, 2, 6%) + (P5 — pa)'Filsr, 2, 4°))
+ig” Fp(st, $,9°), Fa(si, s, 9%) = Fi(sy, 51, ¢°)
si=(p;—pk)> q°=(p1+ p2+ p3)°

@ Amplitudes due to isospin symmetry relation [2]

H, " (pr, P2, p3) = H, " (p3, p1, p2) + H,"~ (p3, P2, P1) (2)
[fl_—+(517 57, q2) — Floo—(537 5, q2) I FSO_(S:S) 51, q2) B F{)O_(SM 53, qz)‘

(1)

2. Theoretical model

Resonance Chiral Lagrangian with V, A resonanses [3]
ereproduces NLO yPT

@ appropriate high enegy form-factor behaviour

oF; = Fff + Ff+ F

The first comparison (only V,A) to the Belle data [4] requires S, added
by “hand” as

Fi— Fi+ (aUBWO(sl)FU(qz, s1) + B,BW,(s) F,(q?, 52))
>
FH— F&A

(3)
(Vo BW,(s1)Fo(q%, 51) + 6,BW,(52) Fo(q°, 52))
" A(¢% s, maR?)
! 8g°
Fitted to the BaBar preliminary data above, x?/n.d.f. = 910/410

(8-times imrovement), the low energy part of spectra reproduced,

o~ —B,v>~2), R=1.86. The form-factors (3) do not obey (2)
2.1 Scalar mesons

The relevant resonance Lagrangian
ALs = cg(Su,u"y + cn(Sx.), ALas = NP{V,S, A" u,)

that results in

q
I_Ial(qz)

FU(q27 S) — €XPp

. BW, = BW(L = 0)

0.0 __— 2
Fi(s1,9,9°)" " gfgﬂ(qz)ggm(s;g)

R _g]-"gﬂ(qz) (2Gs:7(51) — Gorr(2) )

(4)

Fi(si, 9,9)" "7
obey (2), where

c ooy 2ca V2FANP g  V2cq(s —2m2)
F5:la’) = F Fom—q 9o = T e
Incorporating the width and o - £(980) splitting
1 sin? &g cos® &g

| I
M? — s — c,s*By(s, m

(5)

Mg — S M]% — S — iMfOFfO 2 m2)

7T v

¢s = 8° and the two-point subtracted Feyman integral
— 1 [ 1 -
Bo(s, m2, m2) = o2 _2 — p(s)In f(j),;zs) - imp(s)d(s — 4m72T)_

o G A W

2.2 Preliminary numerical results
Fit to the preliminary BaBar data: f; parameters fixed to their PDG

values, the o-propagator: BW, or (5)
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The fit slightly prefers BW,,, the study is in progress.

The relevant resonance Lagrangian
ALy = gr(Tudu', u'}), Alar = X7 (T, A}HE)  (6)

ALt is in [5] (neglecting a part contributes to the local term), ALt
the most general tensor Lagrangian. The calculated form factors

Fi(st, s, q%)" ™™ and Fi(s1,s,q>)" "™ ™ obey (2).

@ Comparison with the VMD current. The allowed Lorentz structure

(k. €)™ (p)|dy" y5ul0) = ie;,, Pr(a)*'p” () F7+(a") + Pp"G7+(q7))
where the form factors (in m, — 0)

2 (q2) _ 38T , 4\/§FA)‘/14T (qp) a (q2)
Tr 5 | F ME\ B q27 I'm
To reproduce the Cleo result G&_(g°) = 0.

3. Summary and plans

@isospin symmetrical form factors for 7 — .

42N
F

Mf\—q2

@scalar resonance contributions: adding f,(980), inclusion of the real
part of the pion loops to o propagator

@tensor resonance contribution: the current within expanded
Resonance Chiral approach, generalization of the VMD result

e preliminary fit to the BaBar preliminary data (not tensor yet)

x* study of the real part loop influence on the o propagator (N/D
parametrization), precise study of tensor form factors technical part:

the BaBar

parameter errors using
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