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The processes e e~ — 2’ m and eTe” — 2TT27T
dominate the hadronic cross section at low
center-of-mass energies E.,, < 2 GeV. A large data

sample of their events collectedby the CMD-3 experiment
at the VEPP-2000 e™e~ collider allows foran Amplitude

Analysis (AA) at 0.95 < E. . < 2.007 GeV. This study

uses about 43 pb~! of an integrated luminosity

accumulated in four scans at 85 energy points.

Introduction

This work is aimed to probe the structure of the hadronic
current of the eTe™ — 47t

m (pl)

In the assumption of the dominance of the two-body de-
cays we consider the following list of the intermediate
states:
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Figure 1: Transverse view of the CMD-3 detector and a
typical event of ete™ — 2t

The Cryogenic Magnetic Detector (CMD-3)[1] is installed
in one of the two interaction regions of the VEPP-2000
e"e” collider [2] in Novosibirsk.
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* The invariant mass spectrum of

3rd and 4th photons is used for

the estimation of the contribution

four tracks (E-Vs) is used for the
estimation of the contribution of
background:
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Amplitude analysis

AA is performed by minimization of the unbined Likelihood

function for a particular model
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where 1 and j run over all selected events.
The sum o runs over all intermediate states,
V4 - a complex model parameter. The quan-

tities VocAﬂZ(m(7T+)>Pz(7T_)>P3(Tf+)>P4(7T_)) and
VocAgC(m(WO)>P2(WO)>P3(T[+)>P4(7T)) are the specific

components « of the total matrix elements at particu-
lar points in phase space for the ete™ — 2271 and
eTe”™ — 2t channels, respectively. The sum in the
denominator runs over all MC events, flatly generated in
phase space and passed all selection criteria above. The
effects of detection resolution and initial state radiation
are under control by the AA of the toy MC samples.

An example of an amplitude: for decay p’ — pf2(1270)
A(p/pr) — Vp’pf2 ' PC/XPE ' w&ﬁ» '5ab¢3/¢;b,

where wyp - the polarization tensor of f;-meson; a,b -

isospin indexes.

The parametrization of the different components of the

matrix element is the same as used in Ref. [3].

C invariance: A%(p1, P2, P3,Pa) = — AL(P1, P2y Pay P3).

Bose symmetry: Agc(]?bpz,]%,]?él) — A&(PZ,P1,P3,P4)
Gauge invariance: q"“A(p1,P2,P3,P4) = 0, where q =

Pe- 1 Pe+

In the isospin limit: Agj(p](7t+),pz(ﬂ_),pg(ﬂﬂ,}u(ﬁ_)) —
Agc P1, P2y P3, P4 Agc(P3>P2>P1>P4) A%(P1>P4>P3>P2)
A%|P3, P4, P1,P2|- Masses and central values of resonance

widths are fixed according to PDG.

A fraction fx of an individual component of the matrix

element is calculated as
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We generate 10-30 toy Monte Carlo samples at each en-
ergy point. Each sample is generated with parameters ob-

tained in the fit to the data and the number of events

in each sample is equal to that observed in the data.
The goodness-of-fit is estimated as a fraction of samples
where Z]i\le"P(log\Milz) is less than in the data, where

M = \Z“V“Aa(ﬂk)\z - is the total matrix element of
the ete™ — 4.
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(T~ —>vX)-B(X—4m)
Nt~—vd4mn)

The obtained amplitudes A*/°(Q) and CVC hypothe-

sis [4] allow to predict the matrix elements of the charged

vector current relevant for T decay. Fractions f>i</0 can be
used for the calculation of T decays to intermediate states:

Nt — vX)-B(X — 4mn) _
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X Mt — van)

5 AQAVIQA QY - ofete = 2727 )(Q¥) + QY - ole’e — 2nm)(QP))
B ﬂ)“’zr dQ2V(Q2) <o(e+e— — 2mtt270)(Q?) + oete — 27107r+7t_)(Q2)>
V(QY) = Q% (m? — Q%)*(m? +2Q%)

X Ry
w7t 0.41 = 0.01
a1(1260)7 0.197 + 0.008
p~[0(500) + fp(280)]  0.044 + 0.001
o~ f,(1270) 0.00076 £ 0.00008

o p° 0.0045 + 0.0005
h1(1170)7° 0.006 + 0.001

where only statistical uncertainty of fx us taken into ac-

count. The predictions can be checked in future detailed

studies of tau decays.

Conclusion

» The preliminary study of internal dynamics is

performed for the process e e™ — 4 at E.,, < 2
GeV:

« The dominance of states w7® and a7t is observed:

= [he estimation of the contributions of
p(co(500) + 14(9280)), p"p—, pf2(1270) and
hi (1170)7’(O

is shown.
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