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By treating the vector-meson resonances as point-like stable 
particles In some approximation, which are described by a 
field operator V (x), the vector-meson-nucleon coupling of the 
form 

W 1«raA V / 2 4 V 4^- W / 2 ? V у v - <yy (1) 
with the so-called vector g y N N and tensor ^ ы 

coupling constants is usually constructed from symmetry 
principles in meson field theory [1-31. The coupling constants 
g N N and t y N N have been evaluated numerically (for a review 
see fief.U]) in an analysis 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 in Ref.[4]) 
was poor and, unexpectedly, it did not Improve as the input 
data became more and more accurate. Therefore in this paper we 
propose a new unambiguous way of estimates at least of t y 

which methodically differs from all previous ones and finally 
It can prefer some of the values presented in Table 9.2 of 
Ref.UJ. 

The method consists in an employment of a 
vector-meson-dominance (VMD) parametrlzation of isoscalar and 
isovector Pauli nucleon e.m. ff's С5] 

/ = •, mo(t 4 M./f c) 
(s) г—i S SNN 5 

F 2 (t) = 2^ (2a) 
з=ш,ф,ф' m s " X 

(v) ^ « V W V P 2 (t) = ) = (2b) 

where t= - Qz is the four-momentum transfer squared, "m" is 



the mass of a vector meson under consideration and r v Is the 
universal vector-meson coupling constant determining the 
lepton width of a vector meson as follows 

r(V - e+e~) = (a 2m v /3)(f^/4%) . (3) 
The sums In (2a) and (2b) are saturated with only well 
established lsoscalar and lsovector mesons with quantum 
numbers of the photon, respectively. 

The resonances p(770), ш(783) and ФМ020), given by the 
Review of Particle Properties [fa], are taken Into account 
without any discussion. The ф'ПбЗО) meson, though In I6J It 
Is declared as a not well established resonance, however. Just 
after a new experimental study [7] of the reaction e +e~- K +K" 
in the energy range 1350 MeV < •t •• 2400 MeV there Is no doubt 
[8] In Its existence now. Finally, p'(1450) and р"(1700) have 
been quite well confirmed [9-13] as the first and second 
radial excitations of the p(770) meson in the recent analysis 
of various processes. 

Then by transforming (2a) and (2b) to a common denominator 
separately and forcing the resultant expressions to have the 
QCD (up to log-corrections) asymptotic behaviour L14,1S] 
(s) (v) 

F„ (t) = F (t) - t |. - and also normalisations (see e.g. 
*• (s) 1 ъ 1 ^ ш

 ( v ) 

Ref.[5]) F 2 (0) = 1/2[ц р +и п], F, (0) = l/2[up-unJ, the 
following two systems of closed algebraic equations 

< t»M / rJ<(nl|+4 )+< V ^ V ' ^ S ' M V WV ^ (nliHp)=0 

<W r (X + "«w'Vl + 'V^V^0 ( 4 ) 

<WV + < V V + ( V N / V = 1 / 2 C W 

' t p N N / V n p < m p ' + m p " , + ( V ^ V ) П 1Р' ( m p + m p - ) + ( t p ~ N N / V ) m P " ( m p + m p ' ) = ° 
< W V m P + ( t p W V ) n l P ' + ( t p-NN / r p- ) m P" = 0 ( 5 ) 

<WV + ( V"» / V ) + < V » ' V ) " 1 / 2 [ , W 
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are obtained, rrom which the coupling constants t V N N can be 
found. These are deduced by the solutions of (4) and (5), 
using masses of the р(770).ш(783),ф( 1020),ф' (1680) and 
anomalous magnetic moments of the proton ц and the neutron ц 
from the Review of ['article Properties [61, and masses of the 
и'( !4.чм and p"i. 1700; mesons, from the paper by Donnachle and 
Miniate !.9J. Numerical values of the universal p. u, ф -meson 
coupling constants 
fp=-1.9v't00±0. Ш.У9: 1'ы-17.и550±0.2990; f^=1L\8866±0.2368; (6) 
are obtained from the corresponding lepton widths [6]. 

The lepton width of ф' (1680) Is, however, not established 
(see Kef.[6]) experimentally. Therefore the value 

Гф, = 27.9030 ± 1.5978 (7) 
has been estimated from measured combinations of several 
partial widths with the partial width of decay Into e +e~ and 
the total width fsee Kef.tbJ), by neglecting K°Kx and 3x 
channels at the same time. The universal p' . p" -meson 
coupling constants 

t . - 13.649U0.9E.21: f0„= 22.4020+2.2728 (8) 

have been found from lepton widths estimated by Donnachle and 
Clegg [ lh]. 

As a result, the following numerical values of the 
vector-meson-nucleon tensor coupling constants are obtained 

Ч ш = 1-74Ыш.и<,22; 
V N H --".^ии.глйа: 

when- the errors Have been evaluated from <-\т- rs of all other 
quantities appearing In ̂ qp.(.i) and (b). !•' .• •. comparison of 
our results with values estimated by other authors see Table . 

ХСЖ г 1b.0744i1.7595: 
V N N - ' -f-blU0t9.()7^: 
V N N = • ^ ^ • ^ ' ' . ^ Ь ; 

г.м 
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One finds there an unexpected agreement between c-j) and 
phenomelogical estimates by Hohler et al г 17,18], besides the 
value of tw„„/4i. However, the latter corresponds to an 

p NN , r 

unexistlng resonance p'(1250) used in Hohler's nucleon e.m. ff 
analysis, now. 

In conclusion we would like to emphasise that the 
unambiguous confirmation of Hohler's results on t declared 
in Table particularly supports the conclusion of a recent 
paper by Weber 119] that relatlvistlc effects in the 
constituent quark model of hadrons are large enough. 

It Is a pleasure to thank S.B.Geraslmov and A.P..(iovorkov 
for discussions. 

Table 

4m / 4* 
tut 783) 0.801 k±0.0382 

: 1 

1.46 

0. 1b±0.45 

ф(1020) 0.242b±0.0145 

0 .2 

Ф' (1680) 0.0056 ±0.0008 

p(770) 20.bb17±4.5014 

20'.':. ±2.1 

U).'.)2 

1 L,.0!i 

р '(14Ь0) 111.У6Ь5±М.1УЬЬ 

p" ( 1700) 76 .0b5U±A . 7363 
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