


By treating the vector-meson resonances as point-like stable
particles in some approximation, which are described by a
field operator Vu(x), the vector-meson-nucleon coupling of the
form
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with the so-called vector BuNN and tensor tVNN
coupling constants 1s usually constructed from symmetry
principles 1n meson fleld theory [1-31. The coupling constants
Seny @nd t, . have been evaluated numerically (for a review
zee Ref.[41) 1n an analysls of %N and NN scattering and in an
optimal description of the nucleon electromagnetic (e.m.) form
factor (ff) data. Nevertheless, the agreement between the
results of different methods (see e.g.Table 9.2 1n Ref.[41)
was poor and, unexpectedly, 1t did not improve as the input
data became more and more accurate. Therefore in this paper we
propose a new unamblguous way of estimates at least of t...
which methodically differs from all previcus ones and finally
11t can prefer some of the values presented 1in Table 9.2 of
Ref.[4].

The method conslsts in an employment of a
vector-meson-dominance (VMD) parametrization of isoscalar and

isovector Paull nucleon e.m. ff's (51
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where t= - Q% 1s the four-momentum transfer squared, "m" 1s



the mass of a vector meson under consideration and rv 1s the
universal vector-meson coupling constant determining the

lepton width of a vector meson as follows
1
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The sums in (2a) and (Zb} are caturated with only weil
establiched 1soscalar and 1sovectosr mesons with  quantum
numbers of the photon, respectively.

The resonances p(770), w(783) and ¢(1020), glven by the
Review of Particle Propertles [H]. are taken Inte account
wlthout any discussion. The ¢ (1680) meson, though In (61 1
1e declared as a not well egtabliched regonance, however, Jjust
after a new experimental study [7) of the reaction ete - BYK”
in the energy range 1350 MeV < ¥t . 2400 MeV there 1z no doubt
[8) In 1te existence now. Flnally, p’ (1450) and p*(1700) have
been quite well confirmed [9-13]1 ag the first and second
radlal excltations of the p(770) mescn 1n the recent analysie
of varlous processes.

Then by transforming (2a) and (Zb) to a common denominator
ceparately and forcing the resultant expresslons to have the
QCD (up to log-correctlons) asymptotic behaviour [(14,15]
F;S)(t)s F;V)gt) - t»3l|t|~m and alfg)normalizations (see e.g.
Ref.[51) F2 (0) = 1/2LuP+unJ, F2 (0) = 1/2[up—unJ. the
following iwo systems of closed algebralc equations
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are whtalned, trom which the coupling ronotantu oy Can be
found. These are deduced by the solutions of (4) and (5),
neing masses of  the  p(770),.w({783),.$(1020),¢ (1680) and
anomalons magnetlic moments of the oroton by and the neutron un
from the Review of Particle Properties [61, and masses of the
N and 7o 1700 mesons from the paper by Donnachie  and
Mirsale (91, Numerical values of the undversal p, w, ¢ -~-meson
coupling constants
fD=4.@QDS¢O.1039: fm=17.U550:D.2990; f¢=1:.886610.236L; (6)
are obtained from the corresponding lepton widths {63.

The lepton width of ¢ (1680) 1s, however, not established

ec Ref.[6]) experimentally. TheTefore the value

r¢,= 27.9030 + 1.5978 (7)

has teen estimated from wmeasured combinations o©f several
partial wldthz with the partial wildth of decay into e*e” and
the total width (see Ref.l&1), by neglecting KgKI and 3x
channels at the =ame time. The universal ¢ . p* -meson
coupling constants

fo,: 13.649120.9521; fou= 22.40202.2728 (8)
have been found from lepton widths estilmated by Donnachle and
Llegg [ k],

Ac a result. the following numerical values of the
vector-meson-nucleon tehsor coupling constants are obtailned
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thN =-3.1739+0.0756; tDNN = 16.074421 7595,
T’(t»NN = 170461100 U020 T’p’ NN© ST.H10029, 074 th
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where the errere have been evaluated from .1in ve of all other
quantities appearing in eqeott) and (5. I o . comparison of
our results wlith valnes estimated by other authors see Table .


http://13.649U0.9E.21
http://1b.0744i1.7595

One finds there an unexypected agreement between (Y and
phenomelogical estimates by Hohler et al [17,18], hesldes the
value of tz,NN/41. However, the latter corresponds to an
unexisting resonance ¢ (1250 used in Héhler's rmucleon e.m. ff
analysls, now.

In conclusion we would 1llke to emphaclise that  the
unambiguous confirmation of Hohler's results on Yonn declared
in Table particularly supports the oonclusion of a recent
paper by Weber [19]1 that relativistic effects  1n the
constituent quark model of hadrons are large enough.

It 1= a pleasure to thank 3.B.Gerasimov and A.B.Govarkov
for dismissions.
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