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CONTRIBUTION OF THE W (3,l ) PARTICLE TO THE 
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In order to estimate the possible contribution 
of the recently discovered higher-mass vector meson 
w (3, l )  to the electromagnetic structure of nucleons, 
we make an attempt in this paper to incorporate 
� (3,1 ) _  into the previously developed! ) extended 
vector dominance model (VDM) of nqcleon form factors. 
The VDM provides a good framework for treating 
various strong-inter�ction phenomena. In particular, 
the problem of nucleon electromagnetic form factors 
was expected to be treated within such models with 
reasonably accuracy. However , with only three vector 
mesons established - p ,w,$ - it was not possible 
to fit experimental data. It was shown in Ref. l· 
that the full structure of nucleon form factors can 
be fitted using .a model with six vector mesons. 
Dynamical constraints in the form of asymptotic condi­
tions 

tG (t) + 0 , t + CD 

were assumed to be equally val_id ;or all four Sachs 
form factors G� :� (t ) . 
* 
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In the previous paper1� only four vector mesons p, · w, cf> 

and p 11 (1600) were used.
The discovery of heavier vector mesons �(3, 1) and 

�(3,7) led us to reanalyze the six-pole model. 
If applied to the Dirac and Pauli form factors, the 

condition (1) correlates the parameters entering 
the - model, so that a two-parametric description is 
obtained 

GE (t) = [! · + i.. (µ
5+2m2b5) ] R5 (v) ±

2 4m2 

+ [!2 + � (µ
v + 2m2bV)J RV(tj ,

4m2 

GM(t> = [� + µ
5 + ! b5t] R5 Ct> +

. + [� + µ
v + � bvt] Rv(t)

Here the signs + and - correspond to the proton and the 
S V neutron, respectively, and b a�d b are free parameters.

The followin� abbreviations have been introduced: 

where 

R5(t) - (1-t/t )-1(1-t/t�)-1(1-t/t ,)-l ,w � w 

RV ( t) • (1-t/tp) -l (1-t/tp ,) -l (l-t/tp 11 ) 
-l ,

Using the values of masses froni Ref. 2 as input, we made 
a direct comparison with the available experimental data 
compiled in Ref. 1. 

The results of fitting shown in Fig. 1 correspond 
-2 

to .the following values of parameters (in GeV )

b5 = -0. 02 , bv = -1.1s .



-,� 

-
�u--

I 

_ .... , ...... 1-1---1------1 

en co 
d d 

CONTRIBUflON OF ... 161 

9 



162 BLATNIK - STABOV 

The fitting was made by the standard procedure described 
in Ref . 1 . The values of vector meson-nucleon coupling 
constants were 

g <2 ) 

1� m gPNN 

g <21 
ca,NN :nI m 

gca,NN 

11 . 33 , 

-0.12 ,

estimated to be 

g (2 ) _
� a -5.09 , 

gp 'NN 

g <21 
� = -0. 12 , 
g (l )  

4'NN

g(2 ) _ -n nNN = ........:.::.:. -2 . 6 1 ,
g(l ) _ 

P "NN 

g <2l 
� = -0. 16 . 
g

tllNN 
I' 

Comparison shows that the above values do not differ 
markedly from those of other authors3 > in the case 
of ea, and t ;  in the case p ,  however , our estimate is 
considerably different . 

We may conclude that the EVD mode11 > with w ( 3 , l )  
incorpora�ed , is more predictive in the sense that 
the number of free parameters has been reduced by two . 
The agreement with experimental data is still satis­
factory. 

We are grateful to Professor N . zovko for valuable 
suggestions · in this work . 
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