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The results of an analysis of some recent data on the reactionse1e2→p1p2p1p2,
e1e2→p1p2p0p0 with the subtractedvp0 events, e1e2→vp0, e1e2→hp1p2, e1e2→p1p2,
K2p→p1p2L, the decaysJ/c→p1p2p0, t2→ntp

1p2p2p0, and t2→ntvp2, upon taking into ac-
count both the strong energy dependence of the partial widths on energy and the previously neglected mixing
of the r-type resonances, are presented. The above effects are shown to exert an essential influence on the
specific values of masses and coupling constants of heavy resonances and, hence, are necessary to be ac-
counted for in establishing their true nature.@S0556-2821~97!00803-5#

PACS number~s!: 13.65.1i, 13.25.Jx, 14.40.Cs

I. INTRODUCTION

The potential interest in the energy range between 1 and 2
GeV in e1e2 annihilation is determined by the presence
there of both the higher excitations of the ground state vector
nonet and the possible existence of exotic non-qq̄ states pos-
sessing the quantum numbers allowed in theqq̄ quark
model. Earlier attempts at an interpretation of the observed
resonance structures as manifestations of the production of
the states with hidden exotics@1# were based on naive pure
Breit-Wigner model of the production amplitude with the
supposed fixed partial widths and with the neglect of the
complicated dynamics of reactions. In the meantime the
above energy range is characterized by the opening of a large
number of the multiparticle hadronic decay modes. Their in-
fluence on the dynamics of the amplitudes is caused by the
fact that the signals with the hidden exotics themselves can
be imitated by the decays of the higher excitations of the
ground state vector nonet proceeding via two-step processes
with those hadronic states as intermediate ones@2#. The fast
growth of the partial widths with energy side by side with
their large magnitudes becomes essential. This results in an
appreciable mixing via the common decay channels between
both the heavy resonances and between them and the states
from the ground state nonet.

Taking into account the crucial role of heavyr8 reso-
nances in the problem of the identification of the states with
hidden exotics, we consistently take into account in the
present paper the above-mentioned effects of the mixing and
of the fast energy growth of the partial widths. To this end
the production of such resonances is analyzed in theI51
channel of thee1e2 annihilation for the final statesp1p2

@3,4#, vp0 @5,6#, p1p2p1p2 @5,6#, p1p2p0p0 with the
subtractedvp0 events @5,6#, hp1p2 @7#, in the decays
J/c→p1p2p0 @8#, t2→ntp

1p2p2p0, t2→ntvp2 @9#,
and in the reactionK2p→p1p2L @10#. These effects were
ignored in earlier works@11,12#, devoted to the analysis of
the e1e2 annihilation data and in the papers@8,10# dealing
with the reactionsJ/c→p1p2p0 andK2p→p1p2L.

This paper is organized as follows. Section II contains the
expressions for the relevant reaction cross section, for the
mass spectrum of thep1p2 pair in the decay
J/c→p1p2p0, and for the spectral functions in thet lep-
tonic decays. The results of the analysis of some recent data
@3–10# in the framework of the approach when the reso-
nancesr(770), r18 , r28 , and their mixing are taken into ac-
count are given in Sec. III. Section IV is devoted to the
conclusions drawn from the data analysis.

II. EXPRESSIONS FOR THE CROSS SECTIONS
AND MASS SPECTRUM

Let us give the expressions for the cross sections of the
reactions of interest taking into account the mixing of the
resonancesr(770),r18 , andr28 in the framework of the field
theory-inspired approach@13# based on the summation of the
loop corrections to the propagators of the unmixed states.
The virtue of this approach is that corresponding amplitudes
obey the unitarity requirements. First, consider the final
states with the simple reaction dynamics,e1e2→p1p2,
vp0, ande1e2→hp1p2, leaving for a while dynamically
more involved final statesp1p2p1p2 and p1p2p0p0

with subtractedvp0 events. One has

s~e1e2→r1r181r28→ f !
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where f5p1p2, vp0, andhp1p2, s is the total center-
of-mass energy squared,a51/137. For a purpose of unifor-
mity of the expression, Eq.~2.1! in the case of thep1p2

channel, the contribution of therv mixing is omitted for a
while. It will be restored later on. The leptonic widths on the
mass shell of the unmixed states are expressed through the
leptonic coupling constantsf r i
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The factorPf for the mentioned final states reads, respec-
tively,
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1
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The multiplier 2/3 in the case ofhp1p2 arising in the sim-
plest quark model relates therh andvp0 production ampli-
tudes, provided the pseudoscalar mixing angle is taken to be
uP5211°, and

^qrh
3 &5E

~2mp!2

~As22mh!2

dm2rpp~m!q3~As,m,mh!. ~2.4!

Hereafter, the functionrpp(m) is aimed to account for the
finite width of the intermediater(770) meson and looks as

rpp~m!5

1

p
mGr~m!

~m22mr
2!21@mGr~m!#2

, ~2.5!

whereGr(m) is the width of ther meson determined mainly
by thep1p2 decay, while

qi j[q~M ,mi ,mj !

5
1

2M
A@M22~mi2mj !

2#@M22~mi1mj !
2# ~2.6!

is the magnitude of the momentum of either particlei or j , in
the rest frame of the decaying particle.

Let us make some remarks about the way of accounting
for the p1p2p1p2 and p1p2p0p0 decay modes. The
details of the mechanisms of the decays
r1,28 →p1p2p1p2 and r1,28 →p1p2p0p0 with subtracted
vp0 events are still poorly understood. The 4p mode is
known to originate from therpp states. Guided by the iso-
topic invariance, one can express the amplitudes of produc-
tion of the specific charge combinations through the ampli-
tudesMI with the given isospinI of the final pion pair. Then,
the relation between theI50 and I52 amplitudes results
from the absence ofr0p0p0 @5,6# which, in turn, permits
one to write

M ~r8→r0p1p2!5M2 ,

M ~r8→r7p6p0!5
1

2
~M21M1!. ~2.7!

The amplitudeM2 will be further taken into account as a
pointlike vertex r1,28 →r0p1p2. Such an approximation
seems to be justifiable since the possiblea1(1260)p and
h1(1170)p intermediate states containing the axial vector
mesons have two partial waves in their decay intorp, thus
resulting in a structureless angular distribution of final pions.
An analogous form is assumed for the vertex
r0(770)→r0(770)p1p2 for the s-channelr meson laying
off its mass shell. Taking into account the vector current

conservation, the relationgr0r0p1p252grpp
2 can be consid-

ered as a guide for corresponding coupling constant@14#.
The amplitudeM1 corresponds to the decayr8→r1r2.
Having in mind all these remarks, one can write the expres-
sions for the cross sections. One has

se1e2→p1p2p1p2~s!5
~4pa!2

s3/2
uS mr

2

f r
,
mr

18
2

f r
18
,
mr

28
2

f r
28
DG21~s!

3S 2grpp
2

gr
18r0p1p2

gr
28r0p1p2

D u2Wp1p2p1p2~s!

~2.8!

in the case of the final statep1p2p1p2, and
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in the case of the final statep1p2p0p0 with subtracted
vp0 events. Note that in view of universality of ther cou-
pling, the relationgr0r1r25gr0p1p2 holds. The final state
factors in the above expressions are, respectively,

Wp1p2p1p2~s!
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~As22mp!2
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~As2m1!2 dm2
2
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3(11
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3m1
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The matrix of inverse propagators looks as
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It contains the inverse propagators of the unmixed states
r i5r(770),r18 ,r28 ,

Dr i
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~s!5mr i
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are the energy-dependent widths, and the nondiagonal polar-
ization operators

Pr ir j
5RePr ir j

1 i ImPr ir j

describing the mixing. Their real parts are still unknown and
further will be assumed to be some constants while the
imaginary parts are given by the unitarity relation as

ImPr ir j
5AsFgr ippgr jpp
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The states vector1pseudoscalar in Eqs.~2.13! and~2.14! are
taken into account assuming the quark model relations be-
tween their couplings with ther i resonances. However, the
possibility of the violation of these relations will be included
below. TheKK̄ final states in the decays of ther1,28 have
relatively small branching ratios@15# and hence are ne-
glected. In the meantime the decayr(770)→KK̄ at As.1
GeV is included assuming the quark model relation for the
off-mass-shellr(770) couplings.

To describe the Mark III data@8# on thep1p2 mass
spectrum in the decayJ/c→p1p2p0, taking into account
the cut in the cosine of the angle of the momentum of out-
going pions in thep1p2 rest system relative to ther0 mo-
mentum in the center-of-mass~c.m.s.!, ucosu1u<0.2, one can
use the expression

dG

dm
~J/c→p1p2p0!

5
1

6~2p!3
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with

A~m2!5~F1 ,F2 ,F3!G
21~m2!S grpp
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D , ~2.16!

where

m6
2 5

1

2
~mJ/c

2 13mp
22m2!

62mJ/cq~mJ/c ,m,mp!q~m,mp ,mp!cosu1 /m,

~2.17!

F1,2,3 are the production amplitudes of ther(770), r18 , and
r28 resonances in theJ/c decays whose explicit form will be
specified below,m being an invariant mass of thep1p2

pair.
The ARGUS data @9# on the decays

t2→ntp
1p2p2p0 andt2→ntvp2 are analyzed, respec-

tively, in terms of the spectral functionv1(m) @16#:

v1~m!5
dG4pn~m!

dm

16p2mt
3

GF
2cos2uC

1

m~mt
22m2!2~mt

212m2!

5
m2

~2pa!2
@ 1
2 se1e2→p1p2p1p2~m2!

1se1e2→p1p2p0p0~m2!# ~2.18!

@17#, and

v1vp~m!5
m2

~2pa!2
se1e2→vp0~m2!, ~2.19!

with m being an invariant mass of corresponding hadronic
final state.

Finally, to fit the LASS data@10# on the modulus of the
p1p2 production amplitude in the reaction
K2p→p1p2L, one can use the expression analogous to
Eq. ~2.1! in the case off5p1p2, but without the factor
s23/2 pertinent to the one-photone1e2 annihilation and with
the proper relative production amplitudes instead ofmr i

2 / f r i

as is exemplified in Eq.~2.16!.

III. RESULTS AND DISCUSSION

Let us describe briefly the procedure of the fit to the data.
Since the data on thee1e2 annihilation
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e1e2→p1p2p1p2, ~3.1!

e1e2→p1p2p0p0, ~3.2!

with subtractedvp0 events

e1e2→vp0, ~3.3!

e1e2→p1p2h, ~3.4!

e1e2→p1p2, ~3.5!

on the decays

J/c→p1p2p0, ~3.6!

t2→ntp
1p2p2p0, ~3.7!

t2→ntvp2, ~3.8!

and on the reaction

K2p→p1p2L ~3.9!

are gathered in diverse experiments and still possess large
uncertainties, the fit is carried out for each channel separately
by means of thex2 minimization. The fitted parameters for
the reactions ine1e2 annihilation and for thet leptonic
decays are

mr
1,28 ,gr

1,28 p1p2,gr
1,28 vp ,gr

1,28 r0p1p2,gr
1,28 r1r2, f r

1,28 ,RePr
18r

28
,

~3.10!

while for the reactions~3.6! and ~3.9! one should take the
relative production amplitudesF1, F2, and F3 @see Eq.
~2.15!# instead of the leptonic couplings, because the produc-
tion mechanisms in these reactions are different. The real
parts of nondiagonal polarization operators RePrr

18
and

RePrr
28
are set to zero. Indeed, in a sharp distinction with the

imaginary parts ImPr ir j
fixed by the unitarity relation, the

real parts RePr ir j
cannot be evaluated at present and should

be treated as free parameters. However, one must have in
mind that nonzero RePrr

1,28 Þ0 result in an appreciable mass

shift of ther(770) resonance,

dmr.2
1

2mr
ReF Prr

1,28
2

~mr!

mr
1,28
2

2mr
22 imr@Gr

1,28 ~mr!2Gr~mr!#G
~3.11!

@18,19#. Since the minimization fixes only the combination
mr1dmr , it is natural to assume that the dominant contri-
bution to the mass renormalization equation~3.11! coming
from (RePrr

1,28 )
2 is already subtracted, so that the mass of

the r meson minimizing thex2 function differs from the
actual position of ther peak by the magnitudes quadratic in
ImPrr

1,28 . In practice, it manifests itself in that one seeks the

minimum of thex2 given by the values ofmr which are near
770 MeV. Then, the minimization procedure automatically
chooses~with rather large errors, of course! the values of

RePrr
1,28 lying close to zero. By this reason, having in mind

the existing accuracy of the data, it is natural to set these
parameters to zero from the very start. These considerations
justifiable in the case of ther(770) resonance whoseqq̄
nature is firmly established, however, cannot be applied to
the case of heavyr1,28 resonances. The nature of these reso-
nances is, in fact, not yet established, and one cannot exclude
that they may contain an appreciable portion of exotics like
qq̄g, qq̄qq̄, etc. @20#. Hence, it is a matter of principle to
extract from the existing data the values of masses and cou-
pling constants of bare unmixed states in order to compare
them with current predictions. By this reason, RePr

18r
28
is

considered to be a free parameter.
The parameters of ther(770) are chosen from the fitting

to the pion form factor from the threshold to 1 GeV upon
taking into account both therv mixing and the mixing of
the r(770) with ther1,28 resonances originating from their
common decay modes. To allow for therv mixing, one
should add the term

mv
2Prv

f vDrDv
grpp

to the expression in between the modulus sign in Eq.~2.1! in
the case of thep1p2 channel, where

Dv[Dv~s!5mv
22s2 iAsGv~s!,

Gv~s!5
gvrp
2

4p
W3p~s! ~3.12!

are, respectively, the inverse propagator of thev meson and
its width determined mainly by thep1p2p0 decay mode
whileW3p(s) stands for the phase-space volume of the final
3p state~see its expression in, e.g.,@18#!. Here, the real part
of the polarization operator of therv transition is taken in
the form

RePrv52mvdrv1
4pamr

2mv
2

f r f v
~1/mv

221/s!, ~3.13!

drv is the amplitude of therv transition as measured at the
v mass while the last term is aimed to take into account the
fast-varying one-photon contribution. The expression for
imaginary part ImPrv is given in @21#. Note that
grvp5gvrp514.3 GeV21 @5#. The r(770) parameters ob-
tained from fitting the e1e2→p1p2 channel are
mr5774610 MeV, grpp55.960.2, f r55.160.2,
drv52.461.4 MeV. The error bars are determined from the
functionx2. Notice that therv mixing in the reaction~3.6!
is neglected, since the Mark III data show norv interference
pattern and hence the fit is insensitive to additional free pa-
rameters characterizing thevp coupling to theJ/c. As for
the reaction~3.9!, the amplitude of therv transitiondrv is
fixed to be 2.4 MeV, while the relativev production ampli-
tude is varied. The fit of the LASS data@10# turns out to be
insensitive to the specific value of this amplitude.

It seems to be rather natural that the function of 13 vari-
ables, Eq.~3.10!, x2 possesses a number of local minima
characterized by the parameters considerably differing~by

2666 55N. N. ACHASOV AND A. A. KOZHEVNIKOV



more than three standard deviations! from channel to chan-
nel, Eqs.~3.1!–~3.9!. The final choice is implemented under
the demand of possibility of the simultaneous fit to all the
channels in the framework of a uniform approach. The re-
sults are presented in Tables I and II and in Figs. 1–9. Tak-
ing into account yet large uncertainties of the data, one can
conclude that the magnitudes of the parameters obtained
from the fitting of diverse channels do not contradict one
another.

Let us dwell on the role played by the coupling constant
gr

1,28 r1r2 in the analysis of the reaction equation~3.2! with

the subtractedvp0 events. The current data on this channel
are contradictory~see Fig. 2!. In the meantime, the ND@5#
and DM2 @6# data on the reactione1e2→p1p2p1p2,
Fig. 1, are consistent in the region of overlap. So it would be
quite natural to take the parameters of resonances extracted
from fitting the reaction equation~3.1! and to vary them
within the error bars in order to describe both the data@5#
with As<1.4 GeV and the nonoverlapping data@6# with
As.1.7 GeV. As it appears, the better description is
achieved under introduction of a nonzerogr

18r1r25763 in

the case of the channele1e2→p1p2p0p0; in the mean-
time the analysis of the remaining channels gives the mag-
nitudes of this coupling constant which do not contradict
zero ~see Table I! @22#. If the value ofgr

1,28 r1r2[0 were

fixed from the very start, the central value of the leptonic
width Gr

18ee
512.924.3

14.5 keV extracted from the reaction equa-

tion ~3.2! would deviate by more than the factor of 2 from

the valueGr
18ee

55.221.9
12.2 keV obtained from the reaction

equation~3.1!, though not going from the double standard
deviation. The final resolution could be possible only after
gathering new consistent data. Note that the contribution of
the r0r2 state in the decayt2→ntp

1p2p2p0 is calcu-
lated to be small in accord with the ARGUS data@23#.

The bare masses of the resonancesr1,28 are seen to be
considerably higher than the actual position of the peaks or
structures in cross sections and mass spectra. This is ex-
plained by two reasons. First, the fast growth of the partial
widths with energy results in the shift

dmr
1,28 ;2G~s!

dG

dAs
~As5mr

1,28 ! ~3.14!

towards the lower values from the bare masses. Second,
there exists the shift due to the mixing@18# of the upper of
two states,

dmr
1,28 .

1

2mr
1,28

3ReF Prr
1,28

2
~mr

1,28 !

mr
1,28
2

2mr
22 imr

1,28 @Gr
1,28 ~mr

1,28 !2Gr~mr
1,28 !#G ,
~3.15!

TABLE I. The magnitudes of the parameters of ther18 giving the best description of the data on the
reaction equations~3.1!–~3.9!. The error bars are determined from the functionx2. The parameter
Fr

18
5F2 /F1 is the relative production amplitude ofr18 .

Eq. mr
18

~GeV! gr
18p1p2 gr

18vp ~GeV21) gr
18r0p1p2 gr

18r1r2 Fr
18

~3.1! 1.3560.05 29211
11031021 14.922.6

13.6 ,25 ,72 2.120.4
10.5

~3.2! 1.4020.14
10.22 ,18 16.623.2

14.6 ,210 763 2.420.5
10.6

~3.3! ;1.4 ,7231021 ,10 ,210 Undetermined ,6631021

~3.4! 1.4620.40
10.30 ,39 1926

111 ,240 ,114 3.761.0
~3.5! 1.3720.07

10.09 21.060.3 16.621.5
12.2 ,150 ,45 2.360.2

~3.6! 1.5720.19
10.25 (217213

112)31021 2127
13 ,660 ,57 1222

1831021

~3.7! ;1.4 ,15 ,110 ,240 Undetermined ,1631021

~3.9! 1.3620.16
10.18 ,5731021 13.723.2

14.3 ,540 ,48 2.160.5

TABLE II. The same as in Table I but for ther28 . To avoid the introduction of additional free parameters
in the case of the reaction equations~3.6! and ~3.7!, RePr

18r
28
is fixed to zero, while the slope of the mass

dependence of the relative production amplitude in the decay equation~3.6! ~see the body of the paper! is
varied. Note that the LASS data do not put any constraint on ther28 parameters.

Eq. mr
28

~GeV! gr
28p1p2 gr

28vp ~GeV21) gr
28r0p1p2 gr

28r1r2 Fr
28

RePr
18r

28
~GeV2)

~3.1! 1.85120.024
10.027 (18611)31021 26.120.8

10.7 222269 ,24 2.960.1 ,331021

~3.2! 1.7920.07
10.11 ,20 21063 2184232

123 ,15 2.960.4 ,531021

~3.3! 1.7160.09 ,3331021 26.061.2 2188622 ,48 2.960.4 ,1231021

~3.4! 1.9120.37
11.00 ,42 ,45 ,960 ,165 ,2831021 ,3631021

~3.5! 1.9020.13
10.17 ,1831021 ,18 263255

119 ,30 2.860.8 ,631021

~3.6! 2.0820.30
10.16 ,3331021 21224

17 21802130
1190 ,144 21826

1231021 [0
~3.7! 1.8620.16

10.26 ,15 2724
15 22102100

190 ,75 4.360.6 [0
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which is negative, since the nondiagonal polarization opera-
tor of therr1,28 mixing dominates over ther18r28 mixing and
possesses, in the present case, the imaginary part much
greater than the real part. In the meantime, the corresponding
mass shift of ther(770) in thep1p2 channel due to the
mixing with higher states, see Eq.~3.11!, turns out to be
rather small, dmr.4 MeV, since ImPrr

1,28 is small at

As.mr . Plotting the contributions of the unmixed states in
Figs. 1–4 shows that the dominant contribution to the mass
shifts comes from the fast growth of the partial widths, be-
cause the resonance peaks without the mixing being taken
into account are also displaced considerably.

The magnitude of the real part RePr
18r

28
does not contra-

dict zero. However,x2 is minimized with nonzero values of

this parameter though with large errors. This means that the
quality of the data is still insufficient to establish RePr

18r
28

Þ0. Note also that a better description of the channel
p1p2h is achieved upon introducing the suppression factor
yh50.760.2 of the coupling constantgr

18rh as compared to

the valueA2/3gr
18vp given by the simplest quark model.

The fit to the p1p2 mass spectrum in the decay
J/c→p1p2p0 with the relative production amplitudes in-
dependent of thep1p2-invariant mass gives all the reso-
nance parameters butgr

18p1p2522.820.4
10.5 in agreement with

other channels. This latter value strongly deviates from
20.921.1

11.0 and21.060.3 extracted from the channels equa-
tions ~3.1! and~3.5!, respectively. Hence, we tried to include

FIG. 1. The result of the description of the reaction equation
~3.1!. The data are: ND@5#, DM2 @6#, CMD @24#, and OLYA @25#.

FIG. 2. The result of the description of the reaction equation
~3.2!. The data are: ND@5#, DM2 @6#, gg2, and M3N@26#.

FIG. 3. The result of the description of the reaction equation
~3.3!. The data are: ND@5#, DM2 @6#.

FIG. 4. The result of the description of the reaction equation
~3.4!. The data are from Ref.@7#.
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the mass dependence in the simplest linear form
Fi(m

2)5ai1bi(m
22mi

2). This is equivalent to the intro-
duction of a background which generates the structure at
As;1.3 GeV. As a result, the agreement with other channels
is achieved but at the expense of poor determination of the
r18 mass. It is this variant that is included in Table I. Note
that the slopes of the mass dependencebr

1,28 are compatible

with zero while br(770) is not. Specifically, the relative
r(770) production amplitude normalized to unity atm5mr

is Fr(m
2)5112025

1331022 GeV22 (m22mr
2).

As for thet decays, we fit only the spectral function for
the modet2→ntp

1p2p2p0. The obtained parameters co-
incide, within the error bars, with the parameters extracted

from the fitting of the cross section of the reaction
e1e2→p1p2p2p2. The r18 resonance is not needed for
explanation of the mass behavior of the spectral function
v1(m). The result is shown in Fig. 8. With these parameters
we calculate the spectral functionv1vp for the decay
t2→ntvp2. The result is shown in Fig. 9.

Note that the Blatt-Weiskopf range parameters which are
sometimes introduced into the expressions for the partial
widths of ther(770) to make acceptable their fast growth
with energy, are chosen to be zero by thex2 minimization.
Hence, corresponding factors are omitted in the expressions
for the partial widths. In the meantime, the inclusion of such

FIG. 5. The result of the description of the reaction equation
~3.5!. The data are: OLYA and CMD@3#, DM2 @4#.

FIG. 6. The result of the description of thep1p2 mass spec-
trum @8# in the decay equation~3.6!.

FIG. 7. The result of the description of the data@10# on the
modulus of thep-wave amplitude of the reaction equation~3.9!.

FIG. 8. The spectral function for the decay
t2→ntp

1p2p2p0. The data are from@9#.
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factors in the case of heavyr1,28 resonances is unnecessary
because the energies of the present interest are in the mass
range of these states.

IV. CONCLUSION

The main conclusion from the present analysis is that the
inclusion of both the mixing of heavy isovector resonances
and the energy dependence of their partial widths is com-

pletely necessary when describing the data on the reaction
equations~3.1!–~3.9!. The possibility of simultaneous fit of
the existing data and the specific magnitudes of the extracted
parameters necessary for the comparison with current mod-
els, are crucially affected by these effects. It should be em-
phasized that the fits to the data on the reactions, Eqs.~3.1!–
~3.4!, ~3.7!, and ~3.8! do not at all demand the presence of
the resonancer18 . The large magnitudes of the coupling con-
stantgr

18vp for these reactions given in Table I are already

pointed out to be chosen under the demand of the possibility
of simultaneous description of all variety of data including
thep1p2 production reactions~3.5!, ~3.6!, and~3.9!. If one
discards these latter reactions, the variants of the fits exist
giving the couplings of ther18 resonance compatible with
zero.

The novel dynamical feature revealed in the present
analysis is the possible nonzero magnitude of the coupling
constantsgr

1,28 r1r2. The threshold region in the reaction

e1e2→p1p2p0p0 with the subtractedvp0 events is es-
pecially promising for improvement of the quality of extrac-
tion of above coupling constants. The real part of the polar-
ization operator RePr

18r
28
is determined poorly from the

current data. The study of thee1e2 annihilation channel
equations~3.1!–~3.5! with good statistics and on the same
facility is urgent for measuring these important dynamical
parameters required for establishing the nature of heavy is-
ovector resonances and for the final elucidation of the situa-
tion.
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