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Abstract. By application of the pion electromagnetic form factor and also the
P-wave isovector nrr scattering phase shift parametrizations, following from the
first principles, like unitarity and analyticity, for a description of the correspond-
ing accurate data, it is clearly demonstrated that the p°(770) meson mass and
width values obtained by the Gounaris-Sakurai model in a description of the
same data can not be accepted as correct ones.

1 Introduction

The initial state radiation method gives very precise information on the pion electromagnetic
(EM) form factor (FF) F’ f M=1 (®) [1, 2], measuring total cross-section
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with the pion velocity 8,(f) = /1 — 4':'2 , the p — w interference phase ¢ to be expressed as

¢ = arctg WZZ'”_ ZZZ, and the amplitude R as a free parameter.

On the other hand, the most accurate up to now P-wave isovector nirr scattering phase shift
0 }(t) data at the elastic region with theoretical errors, to be generated from the existing inac-
curate experimental information by the Garcia-Martin-Kamifiski-Peldez-Yndurain (GKPY)
Roy-like equations with an imposed crossing symmetry condition [3], appeared.

Further we demonstrated that the the mass and width values of the p°(770) meson follow-
ing from the application of the Gounaris-Sakurai model to a description of these data are not
trustworthy.

2 Analysis

The extensively quoted pion EM FF G.-S. model [4] has been constructed by assuming that
for a wide energy of the elastic region up to ¢ = 1 GeV? the P-wave isovector nx scattering

*e-mail: stanislav.dubnicka@savba.sk

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative
Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).



EPJ Web of Conferences 199, 02023 (2019)

MESON 2018

https://doi.org/10.1051/epjcont/201919902023

—— GS model

.
1 Besm

{ BaBar

PRI R
0.4 0.6
t[GeVd]

(2)

Glee o)

—— AVMD model

.
1 BEsm

{ BaBar

s
t[GeVd]

(b)

Figure 1: Optimal description of the unified BESIII-BaBaR data on o, (e*e” — n*tn7) at the
elastic region:  (a) by pion EM FF G.-S. model (b) by pion EM FF U&A model.

phase shift ¢ } () satisfies a two parametric effective-range formula of the Chew-Mandelstam

type [5]
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and takes the following form
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Its application to an optimal description of the unified BESIII-BaBaR data [1, 2] at the elastic
region (see Fig.1a) with y?/nd f=40.6341 gives parameters

m, =
Iy

(775.73 £ 0.10)MeV 4)
(126.51 £ 0.13)MeV

not in a coincidence with values presented by Review of Particle Physics [6].
On the other hand an application of the pion EM FF model (see Fig.1b)

EMI 1( )= (g9 — 92)(qn — qp) Gy — 4o)(gNn — q)

T 5
(q-qr)gn —q2) (q—4,)q—qp) (forn! fo)- )

following from the first principles [7] to a description of the same data gives slightly lower
values of parameters

m, = (763.026 +£0.10)MeV (6)
I, = (144233 +0.13)MeV
than in [6].

Which of these three sets of p” meson parameters can be considered to be correct ones?
For a solution of this problem the most accurate up to now P-wave isovector nirr scattering
phase shift 6 }(t) data [3] have been exploited.
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Figure 2: Description of accurate 6{(t) data: (a) by effective-range formula of Chew-
Mandelstam type with y?/nd f=2.4499  (b) by the model independent parametrization fol-
lowing from the first principles with y?/ndf = 0.0244.

If the effective-range formula of the Chew-Mandelstam type (2) is used to a description
of § { (#) data (see Fig.2a) the following p° meson parameter values

m, = (77242 +0.03)MeV 7
I, = (153.85%0.11)MeV.

are found [8], which do not coincide, neither with the values obtained by description of the
BESIII-BaBaR data on o, (¢*e” — n*zn~) by G.-S. charged pion EM FF model, nor with

values of PDG.
On the other hand, if fully solvable mathematical scheme through the phase representation
of the pion EM FF
- t ™ i)
FEMI=L () = P (1 —f |, 8
P = Pawexp| | So—sdr | ®)

elaborated in [9, 10], is applied, a perfect description of 6i(t) data (see Fig.2b), by a model
independent phase shift 0 }(t) representation [8]

A3q3 + A5q5 + ...

5l(q) = arct 9
1(@) = arctgy +Arg? + Asgt + ... ©)

with y2/ndf = 0.0244 is achieved and the p° meson mass and width
m, = (163.56+0.51)MeV (10)

r, (143.09 + 0.82)MeV.

are found to be consistent with (6).

The same values of p° meson parameters are found also by a generalization of formula
(5) to the region of the excited states of the p° meson [8], what can not be said about results
obtained by a generalization of the pion EM FF G.-S. model [4] to the same region.

This all convinces us that the p°(770) meson mass and width values obtained by the
Gounaris-Sakurai model can not be accepted as correct ones.
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