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1. Introduction

The investigation of the problem of radial excitationé of
light mesons (congsisting of u ,d , s quarks) is of a considerable
interest in view of "the elucidation of the dynamics of light
quarks ingide hadrons and search of new "nonstandard" (gluonic,
quark-gluonic and multiquark) states against a background of "stan-
dard" q4 -states.

Hitherto we have no answer to the primary question: where is the
first radial excitation of the 1light mesons/1’2/? For the most
examiried p - meson excitations there was an ambiguity connected
with the possible existence of two resonances: e (1250) and p(1600)
(for a minireview of this problem see in/ /).

Recently, the data on the reaction

ete - wi® (1)

in the c.m. energy range from 1.0 to 1.4 GeV have appeared/4/
this ought to resolve the problem of the existence (or not) of
P(1250) because its main decay mode is u)ﬂ'/zl and orne should

observe a resonance siructure in the cross section of this reaction
at 1.25 GeV. The authors of ref./4/ conclude that their results rule
out the existence of this meson. In any case if it exisgts, then its
ete “-decay width should be very small (see, also/S/)

Quite recently, the results of the investigation of the decay

o~

L-—-P\) wWTh” (2)

have been published/6/ This research gives a very important infor-
mation concerning the positions of the P -meson excitations because
the measured spectral function for this decay is directly connected
by CVC with the cross section of process (1). The authors of ref./6/
conclude that a combination P(770) + ©P(1600) was ruled out and
that with the present statictics one cannot prove or disprove a
9(1250) contribution, However, they do not analyse the triple combi-
nation @ (770) + ©(1250) + P (1600).

There is the same problem for the w -meson radial excitations,
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On the basis of the quark model one can suggest the existence of
w - excitations with the same masses as for enalogous P —excitati-
ons. The direct manifestation of them could be observed in the
reaction
e'e” > 5tn-x° (3)
due to the main channel of (3) being the formation of intermadiate
@ -meson resonances with subsequent their decays into p¥ and
then transition e+2% . Remark that there are three intermadiate
charge channels of (3) ( P*s" » Pt e°%° ) which should inter-
fer with each other. The process (3) has been investigated in the
/7-10/ in the whole c.m. energy range from 1.0 to 2.25 GeV
and it gives a very valuable information about the excitations of
vector mesons. In ref./g/ there was an indication of the appearance
of w (1600) in this reaction.
I undertook to analyse the processes (1) - (3) by means of VDM
simultaneously. Meanwhile Donnachie, et al./11’12/ carried out a
subtle analysis of the production of 2% , 4% and ne -systems in
e'e” -collision and in photoproduction reactions. They have empha-
sized the importance of off-diggonal terms in photoproduction reacti-
ons and conclude that a consistent picture occurs when two resonances
of p with masses of 1.465 t 0.025 GeV and 1.700 £ 0.025 GeV with
widths of 0.235 s 0.025 GeV and 0.220 % 0.025 GeV, respectively,
are supposed to exist. Our results fully confirm this conjecture
by Donnachie et al., but we find that a better agreement with expe-
riments is achieved when the 1700 - resonance itself splits into
two resonances: 1625 and 1750 . So, after all we have three
resonances 1425, 1625 and 1750 against the 1690 0ld one (+ an illu-
sive 1250). Such a large density of resonances in a narrow mass re-
gion requires an explanation. e suggest one of them to be super-
fluous within the q@- model and interpret it as a new hybrid state
(meiktqn, hermaphrodite).
In our consideration we include the broad p/co(2100)-resonancq
too,which may be, in fact, a gathering of overlapping resonances 3 o
The paper is orgenized as follows. In Sect. 2 we consider the
processes (1) - (3) on the basis of VDM and determine the fitting
model parameters of introduced resonances from comparison with the
data. In Sect. 3 we estimate the leptonic €% €™ ~decay widths by
means of more speculative assumptions about branching ratios for
these resonances. However, the latter does not prevent us from

experiments

defimite conclusions concerning these ‘resonances, which we give in
Sect. 4. Then in Sect. 5 we make closing remarks and discuss experi-

mental possibilities for a verification of our treatment of thece

resonances.

2. The processes in the framework of VMD

The processes of interest are described by a diagram shown in
Fig. 1. (In the case of T -decay it is necessary to substitute
leptonse*, € by T , vr and an intermadiate ¥y -—quantum by W - bo-
son). The intermadiate vector meson’ V, may be either ground
p/w -gtate or its excitations, whereas a meson 'Vz is formed only

in its w/p -ground state.

Fig, 1. The diagram of the process e'e™»V, (w/pF
through an intermediate V, (p,pr AW, wl) ~

meson.

Each intermadiate resonance is determined by its mass, '"v‘ ,
and total width, Ff:f‘. We neglect the dependence of the widths on
energy because it becomes important far from the resonance where
the contribution of the latter is insignificant. The contribution of
the resonance to the amplitude of the corresponding process is
determined by the ratio of the strong constant QWVz“ to the
leptonic constant %v, of the photon-vector meson transition:

'BV. =3v,v217 / g’v‘ .
If the transition V,»V, ¥ is kinematicelly allowed, then the
strong constant can be detérmined by the known value of the partial
decay width

2 3
P(V:—’VZH): (SV,VZKT /42,“) PF s (4)
where Py is the outgoing pion momentum. The leptonic constant is
calculated from the value of the leptonic decay of resonance (if it
is known)



- - 2 2 -4
Fov,»ete )= (amy /33(g, /45) ", (5)
where o= 1/137.
Within VDM cross sections of the %:rocesses (1) and (3) are
given by the following expressuons

Glete > wi®) = 4Tk py /(357

(6)
. 1‘2’:4 mP‘B‘/(s mr*tmrl" 512
and
Glete” > PR x* 5 5" ) =¥y /(205 (g 20 /4w)-
N A hn:; Bw_/(b—m:_+;mm_1":‘_’ )l gz, me I‘*"") 7
i=0,4 % ;s d e

where {8 = Eg+ +*E.- is the total e.m. energy. Here we label the
subsequent intermadiate p/w - resonances by subscript 4 = 0,1,...
( 4 = O corresponds to e/w =~ mesons)., In eq. (7) the kinematical
faector (an integral) J (5, "o, 1";"" ) tekes ‘into account the
interference of the three charge channels and its dependence on the
energy. The constant §.x, = 6.10 £ 0.10 was calculated from the
value of the p -decay width F(e—»:in ) = (2/3)('3?,,,_ /4,Jr)pr /m
=153 £ 2 nev /3

The expressions for the widths of the deca.ys (NI BE R

(4 =0, 1,...) are analogous to (7)/16/

E(W;*Pﬁ+ﬁ*ﬁ‘ﬁ°)=m;m (3‘°P /lm)(g s /4T

tot
'3("‘«»;’“‘6'[} ) (8)

The spectral function for the decay (2) is directly related

by CVC to the cross section for the process (1) at the same ener-
g‘.),/6,17/ '

Vs (F8) = 8/45%x %) & (e'e™ > wr®), 9)

For o and «w =~ mesons parameters were determined in the
following manner, The leptonic constants 90 s 3., were calculated
by means of eq. (5) from the available da.ta on the leptonic w1dths/3/
The results of calculations are presented in Table 1.

h ]

Table 1. Parameters of p-y w-, and ¢ - mesons

Meson, my- ret T'¢ »e%), g, By,
v MeV MoV keV A 3v Gor1

A A I A A I

w (783) 782.6 9.8 0.66 16.6 16.3 1,02
(s t 0.2 10.3 *0.04 * 0.8 ¥ 0.5 t0.06
(1020) 1019.5 4.22 1431 0.74 -(13.2 -(0.056

P R8T i 10106 £0.03 £ 0.3 T 5w08%)

The underlined values are used in the following calculations.

The constant 4 ewx could be determired in the two following
ways. The first is based on the application of the SU(6),, -rela-
tion:

dews TR Gonx /e (10)

and gives the value 15.8 % 0, 3 'GeV-1. The second consists in the
determination of ede'-( Ypws ¥ from the known value of the width
Clwspi>37) = - 8,30 £ 0,27 mev/>/ by means of eq. (8) and gives
16.6 £ 0.8 Gev™'
in these two ways almost coincide. In the following we shall make
use of the latter (underlined) magnitude.

The calculated values of the parameters B. and B, are

. As we can see, the values of Yoww calculated

presented in Table 1; too. AS we can see, B.~ 38, in accordance
with the prediction of the quark model under condition of the ideal
ginglet-octet mixing.

In our calculation of the cross section of the reaction (3)
we take into account a contribution from ¢ - meson too because it
shares in ¥ -decay with B.R. C¢=>px) = 0.12 £ 0.01/3/, 'The
parameters of ¢ -meson were determined directly by means of egs.
(4) and (5) from data/B/. The results are presented in Table 1.
Remark that the sign of 3¢ (and By ) is opposite to signs of §,
and 3:’ . Por the excited.elu) - meson states their masses, total
widths and ratios B, were unknown fitting parameters determined
by the comparison with the data. However on the basis of the quark
model we admit the following relations between p: and w, (1=1,2¢0.)
parameters

P M $pwn o o 3o, = G, /3 (11)

and as a consequence the relation: By =3B, .

<




We consider two models which include three and five resonances:
Model I (MI): p (770)/ «w(783) + p'/w’(1600) + @7/« ™(2100);

Model IT (MII): p(770)/ w (783) + f’,/“"/(1425) + ()”/“"”(1625) +
+ f>////L‘-’I/I(1'750) + P"/wlv (2100).

What concerns the P/w (1750) and Plw (2100) resonantes, there
is not enough knowledge about them. There is some indication of the
existence of p (2100) in the pp -mode/B/. Resently some evidence
in favour of the existence of w (1880) with the width of 0.3 GeV
has appeared in the diffractive photoproduction of & b system/18/.
In the fremework of MIXI this enhancement could be explained as the
overlapping of the w (1750) and w (2100)-resonances.

To get convinced of the necessity of the inclusion of these
two higher-lying resonances in the MII, we carry out the calculation
of the cross section of reaction (3) without them.

A correct description of every of three processes in our
nodels requires that the subsequent resonanceé have alternating
sign,i.e, their relative phase are +, - , + , - and so on, in
accordance with the choice of Donnachie et al./11’12/.

The results of the best fits are expounded in Table 2.

Table 2, The fitting parameters of the resonances of
p/w - mesons

Resonance "oy, : I':’,t , Bv_v1
'\f eV MeV GeV
Model I
prw’ 1600 400/500 -0.300/=-.100
prsw” 2100 , 300 0.045/0.015
Model IT
/e’ 1425 240/300 -0429/-0.140
prw” 1625 250 0.316/0.105
prrw” 1750 400 ~0.180/-0.060
e/ W 2100 | 700 0.090/0.030

The consent of the calculated cross section curves with experimantal
datd is shown in Fig. 2. ‘

o8 T T T T T T T T T

<)

6(e*e— wii),nb

Gle*e =i ™1°), nb

112 14 16 18 2 22 24

2 E, GeV

The total cross sections for the processes:
a)ete > K*i"5° b) e*e = w3, and c) spectral
function for the decay T = vy wX¥ . The experimental
data ave: a) o 1/, o /8, 1. o /107,

9 b
b) o /4/, c) e /6/. The calculated curves are: the
dashed line for Model I, the solid line for Model II,
the dot-dashed line on &) for Model II without w (1750)
and w(2100) =-resonances.



The inspection of the behaviour of calculated curves brought us
to the following conclusions. For the processes (1) and (2) (Fig.

2 b, ¢) the data can be described successfully both by MI and MII.
However, within the MI we ought to demand the biggest value

400/500 MeV for the total widths of the P/fw(1600) - resonances
which agrees with the experimental one observed in é 47 - decay
mode but not in 2% - and KK - decay mades of e (1600)/3/. Only
for this reason our calculations differ from where the tabular
value 260 MeV for the total width has been taken. At the same time
the combination 9(1250) + @(1600) contradicts the data on pro-
cesses (1) and (2) if the e (1250) has a noticeable magnitude of
the leptonic width (more than 100 eV).

A sharp difference between the forecasts of MI and MII takes
place for the process (2) (Fig. 22) in the c.m. energy range
1.4 - 1.6 GeV. MI predicts a smooth plateam in this region whereas
MII predicts an abrupt decrease of the cross section with a minimum
at about 1.5 GeV due to the destructive interference of the nearby

w (1425) and « (1625)-resonances. The data/s’g/ indicate the
existence of this minimum and,at the same time, the data/1o/ are
well described by the MII at energies below 1.4 GeV. Unfortunately,
the energy realms of/8’9/ and/10/ are not overlapping. If we agree
with data/8'9/ then we have to prefer the Model II with < (1425)
and w (1625) - resonances. The first of them is very close to

p (1465 % 25) - the Donnachie et al. resonance/11’12/. But the
second w (1625) - resonance is noticeably lower in comparison with
the Donnachie @ (1700) - resonance.

'Moreover, if we restrict our consideration only to these two
resonances, then their tails give an enhancement of the theoretically
calculated cross section as compared to the experimental one in the
energy range 1.7 - 2.2 GeV/9/ (see Fig. 2a). To suppress the -influ-
ence of these tails on the cross section in this region enforces us
to introduce one more w (1750)-resonance. Due to its destructive
interference with the tails of  (1425) and w (1625) (and with

w (2100) resonance,too) the cross section of the process e'e»5'wH°
in the above-mentioned energy region strongly decreases in accor-
dance with experimental data . Remark, the calculated curve
disgplays only two maxima at ~ 1350 MeV and ~ 1700 MeV.

There it is to be noted that small deviations for values of
masses and widths of the introduced resonances within 125 MeV are
quitf admitted.

~

3. The electromagnetic decay of the resonances into
efe’~ pair °

To define the leptonic constarts of the vector resonances
from the obtained values of the parameters B, , we are in need of
the knowledge of the ‘magnitudes of the %onstants geik”;(=gthﬁ)
or, equivalently, of branching ratios of the modes P, ww (or
to:»gﬁ). It i5 a pity, these branching ratios are unknown and
therefore we should include them as indefinite parameters. Neverthe-
less, with some reasonable suppositions for their values one may
estimate the magnitudes of the leptonic constants $, » and on this
basis one may give some conclusions on the nature of the considéred
resonances.

Let the branching ratio of the decay mode of a given resonance

w; ( 4=1,2,...) into ¥*3"5° be any value BR (w, > 3n)<4 ,

Then from eqs. (4) and (5) we can write

° 2 =
doo, px (=3ﬁ“’“ )= 8“";(“3 BR (w,>37), (12)
\ T‘(e:-bw?l)=r°(ei—>wﬁ)BR(wi-..3F), (13)
e ‘/z -] -4
Sf;ggf’;BR (u{.-'-z:ﬁ), 39»" 3(:\,(.,? /BPC s (14)
[‘(F;—»e*e")sl“’(f‘.—» 'e"'e")/BR(w;—»;g,—\), (15)

where the quantities with upper noughts correspoﬁd to BR(w,»3%)=4,
The donstant 82& pT is chosen so that the value of the width
]‘a(ﬁﬁ**'3i') coincides with the value of the total width given in
Table 2. Then the width r(f’e"‘"" is calculated by means of eq.(4).
The leptonic constant 3:; and width F°(e;*-e’e') are calcula-
ted from eq. (14) at a given value of constant ESP; from Table 2
and from eq. (5) at just a received value of 3;; , respectively.

To evaluate more or less reliably magnitudes of the constants
and leptonic widths, we suppose values of BR (w,>3%) equal to
0.5 for all the w, (4= 1,2,...) ~resonances. Our estimate is seen
not to be in contradiction with the only experimental measurement
of the 3w~ to 58 -modes ratio equal to about unity for the
observed w (1680)—resonance/} . The results of estimations of
constants,BR(p;-bw:ﬁ) and leptonic widths are presented in
Table 3.

As we can see, the evaluated magnitudes of BR (P, ¢o0/162¢ "% )
within both the models are in agreement with the value 0.22 % 0.10
which can be extracted from data on branching ratios of various

1



decay modes of P (1600)/3/. Remark ‘also that this ratio is about
three times as small as the analogous BR (w,»pii»>237) which we put
equal to 0.5. The reason for this difference could be that the open
decay channels are more for r: than for w; (for example, there
is no decay of W, analogous to p, -» P*p' )

Table 3. The estimates For the constants and leptonic
widths of the Q. ~meson resonances under
supposition BR (w »3%)= 0.5 (i=4,2,..)

Meson 3?:‘”‘; BR(Pi*w.i) %e. [(p;>e%)
GeV™ keV
p(770) 16.6%0.8 = - 4.94%0.10 7.02%0. 27
Model I
p(1§oo) 3.5 0.17 ~11.5 2.7
P (2100) 1.5 0.14 33.0 0.4
Model IT
p (1425) 3.6 0.17 -8.7 4.2
e (1625) 2.4 0.14 7.5 6.5
p(1750) 2.5 0.14 -13.9 2.0
p(2100) 2.3 0.14 25.0 0.8

¥

The leptonic widths of all the considered resonances we
have found are few keV and comparable with the @ - meson one. Our
estimations of these values are in a qualitative agreement with
values (1.5 -~ 3 keV) given by Donnachie et al. for e (1465) and
p( 700), respectively/11’12/. In the framework of MII our estima-
tion for the leptonic width of 9(1625) turns out to be unexpectedly
large (~ 6.5 keV). However, this estimation is in a good agreement
with the experimental one (7.5) ¥ (1.5) keV/19/.

And finally, the leptonic widths of w, - resonances ought to
be nine times as small as the corredponding ones of (; -resonances
in accordance with our proposition (9).

4. Interpretations of the resonances

s Now we consider interpretations of the introduced resonances
on the basis of the @é -model. Let us define the value of the wave

10

function of relative motion of«v and @ “at the origin"

372
( Vo (01 =mE /g ) (16)
(of course, this value is the same both for w. -and P; -resonan-
ces. Below we shall treat only the latter). The estimations for these
values are presented in Table 4. Therein the ratios }Pislq?fo)/q%(oﬂ
are exposed too.
Table 4. The values of the wave functions "at the origin"
for pe(w> -meson resonances and their ratios to
the corresponding value for @ -meson

Meson MI MIT
e(770) p(1600) ©(2100)|p(1425)p(1625) P(1750)(2100)

V(o) eV ? 4 02097 0.124 0.065| 0.139 0.195 0.117 0.086
*: 1 1.28 0.67 | 1.43 2.00 1.21 0.89

The underlined value in the case of p -meson was taken for the
calculation of the ratios X%; .

Within MI the values of XUp(1600)1 and XL ¢(2100)] are near
unity. Therefore we have all reasons to consider these resonances
as 1f they are radial excitations of the p -meson. Therewithal
their masses almost conside with the predicted ones/zo/.

A very different situation takes place if the MIT is realized.
As in the previous case all (four) resonances have X. 2 41 . This
means none of them is the D-wave orbital excitation of p -meson
because the latter should have a wave function at the origin much
less than unity. However, it is difficult to offer any potential
(or any other) model which could give such a proximity of three
subsequent radial excitations of p -<meson with such large values of
the wave function at the origin. By this reason one may suspect that
one of them is superfluous among radial excitations. The most
suitable resonance for the role of this superfluous state is

P (1625). Then what it could be? o

It is very nraturaly to propose this state to be a q}ygn-hybrid
state (see/21/ and references cited therein). In the framework of
the bag model the lowest hybrid state with 3%%= {7 is constructed
from & q,4(0”*) - state and gluonic TE(4%") - staete. We propose
to label this hybrid as p, (or wy ) due to its I®3%¢ quantum

11



(and @ ). An estimation of the mass of

this hybrid state was made in refs./21/ and turned out to be 1640 MeV

(at the radius 6.1 GeV™!) that is very close to our p (1625).
Though the production of the hybrid state in efe™ - collision

is not yet calculated, we could imagine this process as it is pic-

tured by the left part of the diagram in Fig. 3. The virtual photon

turns into a 4§ - pairs with TP°=47" in the colorless state. But

due to the resonance excitation of TE(177)- gluonic field this peir

just passes into the octet-color state with Ipc=(f'+. Thereby the

system finds itself in the 44 ¢<47"7) - hybrida state.

numbers anelogous to p

ag(o™)

Fig. 3. The production of the 1~ -~hybrid state
in e‘e”™ - collision and its successive
decay into two usual mesons.

The decay of this system into two usual mesons is pictured by the

right part of the diagram in Fig. 3. The gluon creates a gq,q - pair
in the lowest available state with F*S=4%" (L=1{ ,€=0), i.e. in
1P, - state. Then these produced quark and antiquark recombine

with the initial ones into two outgoing usual mesons. Therewith

S - state with
their relative angular moment L. = 1 or one of them occurs in a

either both of these mesons occur in the ground

P - state with the relative angular moment L, = O. Some decays of
vector hybrid states could be the following

By T PR TP KK, KK" Ta,, pf,,
wg =T, qw, KK KK T8 g, KK, .

12
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It should be noted that the vector hybrid states ought to mix
with nearby lying radial excitations of p/«w - mesons. Thereby
we cannot expect the existence of hybrids in a pure state. However,
a counting of vector resonances persuades us in the existence of a
superfluous one and it is plausible that this unusual state is
hybrid. ..

The indicated mixing could change the behaviour of wave
functions at the origin and it is possible that P (1625) is picked
out from the consequence of resonances in MII for this reason.

5. Conclusion

The hypothetical vector hybrid resonances and radial excitations
of p/w - mesons should weakly differ from one another when they

*e™ - collisions and disintegrate onto usual mesons.

are produced in e
Thereto they ought to be strongly mixed. (of course, these assertions
need more quentitative verifications by means of theoretical calcu-
lations of these processes for hybrids).

For these reasons the only primary indication of the existence
of vector hybrid states may come from counting of a full number of‘
vector resonances.

+ The performed analysis of data on the processes (1) - (3) has
indicated the presence of three vector resonance excitations of

P/w - mesons with masses of . 1425, 1625 and 1750 MeV and widths

of about 250-300 MeV. Such concentration of the resonances as well as
the estimations of their leptonic widths in few keV are reasons for
a suspicion that, on the one hand, not all of them should be radial
excitations and, on the other hand, none of them should be a D - or-
bital excitation of pP/w - mesons. Thus at least one of them is a
superfluous state. It is more pleusible to suppose the hybrid nature
of it. The most suitable candidate for the hybrid is p/w (1625),
while two others resonances, P/ (1425) and @E/w (1750)
convenient for roles of radial excitations of p/w - mesons. It is
necessary to add that the hybrid and radial excitation states must
mix because

are very

of their strong interaction and thus there is not
any resonance in a pure hybrid state.

For further verification of our hypothesis it is very important
to investigate the processes (1) - (3) with a more precision in the
full c.m. energy region from 1.0 GeV to 2.5 GeV (for the process
(2) in the kinematically allowed region). It is very important
also to measure the leptonic widths and branching ratios of different
decay modes of considered resonances.

13




It is evident that an observation of superfluous states within-

other meson sectors, e.g. in the pseudoscalar one, and especially,

possessing exotic quantum number TP =y

* would give weighty

arguments for the existence of hybrid states.

I would like to thank S.B.Gerasimov for the numerous and

helpful discussions of the problem considered in this paper.
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lFosopxos" A.B. E2-87-522
0 cnexTpe pagManbHux BO3GympeHud p-u w-Me3OHOB
U BO3MONKHOM CYWeCTBOBAHWUM pé 7 mé-ruﬁpunoa '

Ha ocHOBe MOpenu AOMMHAHTHOCTU BeKTOPHWX Me3oHos /ABM/ npouasepen
COBMECTHMI aHanNM3 HOBMX 3KCNEPUMEHTANbLHHX AAHHMX, KacaouwMxca peakuui ete™+
+ ow®, 7 7 7° u pacnaga:t - vur. fokasaHo, uto Haubonee cornacosanHoe
MX OMICaHKe MNOMYMAETCA, ecsM NPeanonoNMThL CYUWECTBOBAHWE Tpex Ppe3oHaHcos
BEKTOPHUX p/w~Me30HOB ¢ Maccamu owono 1425, 1625 u 1750 MaB. OuenmsanTtca
MX NOMHBIE WMPHMHH W WMPUHH NENTOHHMX pacnagoe Ha ete -napy. M3 3Tux oueHok
cnepyeT, UTO HM OAMH M3 3THX pe3oHaHCOB He MoweT GwTe opbGuTanbHum D-cocTto-
AHveM. 0GCy®aaeTCA WHTEpNpPeTauuA 3TMX PE30HAHCOB KaK PJaManbHux BO3Gym-
aennit /1425/ w 71750/ p/w-mMe3oHos u Kkak qqg- rubpuaroro /1625/ cocToaHuA .

PN

Pa6ora swnonHena 8 Nlaboparopum TeopeTuueckon ¢manku OHAK.

INpenpunt O6benseHHOro HHCTHTYTa AMEPHBIX HecaenoBanuit. Hy6ua 1987

Govorkov A.B. E2-87-522
On the Spectrum of Radlal Excitations of the p-
and w-Mesons and a Possible ExlIstence of Pg” and mg-Hybrldes

The available data on the reactions e*e™ + ur©, n*n'v° In the c.m.
energy range from 1.0 to 2.2 GeV and on the decay z + w ur are analysed
simultaneously within the vector domlnance model {(VDM). The most consis-
tent picture occurs when three resonances of p and w with masses of
1425, 1625, and 1750 MeV are supposed. The estimations for their total
and leptonic widths are given, We conclude that none of them Is the
D-wave. The interpretation of 1425 and 1750 as radial excltatlons of p/uw
and 1625 as a hybrid state |s suggested,

The investigation has been performed at the Laboratory of Theoretical
Physics, JINR.
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