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The investigat ion of elastic neutrino reactions in the 
channels of charged and neutral currents has recently become a 
subject of growing interest . In contrast to the deep inelastic 

interactions,probing the nucleon hyperfine otructure,thio claoo 
of interactions provides us with an important information on the 
static properties of nucleons ao a unique object. The moat comple
te information on these properties can be gained by studying 
nucleon form factors extracted from the measurements of Q2-depend

ence of the elastic scattering cross-section. A small pr obability 
of elastic neutrino events makes extremely difficult the defini

tion of their kinematic characteristics. As a result, the data 
available on this problem are, in fact, limited to the measure
mente of two groupo / 1 •21. But the new data are expected from 
the experimental inTest igations of next years. They will permit 
the verification of many theoretical modele of weak nucleon form 

factors (NFF). In this paper we propose a simple mod el baaed on 
a possible modification of the conventional vector dominance at 
short distances . 

The dipole behaviour, often supposed though quite well just
ified experimentally, is theoretically groundless . The vector 
dominance (VD) io on a distinct statue , as VD hao no good agree
ment with experiment but is grounded theoretically. The latter, 

however, should be revised. Ref,/3/ presents a successful modifi

cation of VV for electromagnetic interactions . Now we diseuse a 
possible modification of VD for weak interactions from the view 

point of the dynamical model of f actorized quarks (DMPQ / 4/. The 
necessity to modify the classical VD can be explained by the quark 

nucleon s tructure. Let us assuae a simple ~eo•etric picture/51 
in which the nucleon r . m.s . radius< R )' comprises the size 
of the quark confinement region(~~)defined by the quark bound

state wave function and the size (r-:2 )of the vector-meson cloud 
of each quark. Thus , approximately ~ 
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hence it follows that 

p = p;\ f' V.P 

where p - ie FPN, P 1\ and Pv 1> are the form 
factors corresponding to the distribution of the "charge" forming 
the(r/\<>and(r~) regions, respectively. We suppose that /-4'11 
ie described by the DMPQ. According to the latter the incident 
particle ( W !: I z C) ' r *) exciteS in a nucleon the effect
iVe potential V~; ( r) on which the quasi- independent scatter
ing of the constituent quarks occurs (fig. 1). 

Fig . l 

The VQff is given in the relativistic configurational 
representation (ReR)/G/ 1 >. Following refe . /3,4/ we take 
\fpff(r>)=~(r)/4T r 2. and obtain for the quark scatter-

ing amplitude 1·i : 

1-r: (QJ 
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1.1... = /-1'2 e-17.- (1. + Q . /:;_ m 2. 
J F l '2 • 

11 The ReR i e related with the momentum space by the Fourier 
transform that usee, instead of the nonrelativistic plane 

-~ --r1~71 waves exp(ikr), the relativistic Shapiro functions(~; • 
The latter realise the unitary irreducible infinite-dimensional 
representations of the Lorentz group. 
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Here Q 1• ie the momentum transferred by one 
2 
quark of mass J?1... . 

(Por eimplici ty we assume m::: ~ , Q ~.:: Q.. , .M being 
~ ) 9 

the mass of a nucleon : G?, the total momentum transfer) . Accord -
ing to/

4
/ the PPN is proportional in the c~ee to the product of 

the amplitudes of qusrk elastic scattering on Vef f . Thus 
;;;, ( Q 2) = I i 3 ( Q z.). 

Going back to the VD part of the PPN, we restrict ourselves 
to the contribution of JP ~aeon, lightest vector meson, into 
the vector PPN and of an axi al A .1. -meson in the axial PPN. Then, 
we obtain: 

(e) 3 
P., ( Q 2) = 'f . ( Q ~ V,A 1 

Cv; A 
2. I 3.. 

i+Q lmJJAJ. 

m..f '770 H~V, mA.t = B m..f'. 

J 

(2) 

E ~ .A1 
Beeed on eve and G-p = G- / fp =- Q. n / _f4,.. for the 
electromagnetic form facto~ we define the form factor of a nuc -

n CC.) ) r.7(C) l.eon weak magnettem: ,.,-,.. =:. (/'~t> -.)"', ,. v • 
..f'p • 1,79 and .fAn • -1,91 are anomalous magnetic momenta of 

proton end neutron, respectively. The eve fixes the vector 
coupling constant Cv •1 . 'lbe axial constant C A • 1,23 hae 

been obtained from the nuclear ~ -decay. Note an important 
property of quark scattering amplituda: '/,· (Q 2 ) Q~O 1 , i.e . , 
the factor <Jt·3 (c!)~ does not change the form factor normaliza 
tions. 

We have compared formuls(2,J) with the experimental data/ 1• 2{ 
The results of comparison are represented in fig.2. The 
eame figure presents the results of a dipole formulae. Prom the 
point of view of confidence level it ie impossible to uniquely 
distinguish between the two possibilities. New, more accurate 
experimental data are needed for this purpose. However, it is a 
current idea that the experimental situation does not favour the 
dipole formulae . This is espec i ally conspicuous in the 

0 6 Q 2. ~ 0, ~ G"V2. region. ( .v) 

Let ue consider the weak neutral current PPN Pv, M 
1 
A; 

lfe shall make use of results ot the 'lfe1nbarg-Salam model: 
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where 

JN: J (J)- 2 Sivt.2. eW 
)'4 .r . (3) 

Je-m 
f ' 

ew •0,24° is the Ne inberg engle , J _j1 end 
isovector end electromagnetic currents . 

J;are 

N 

Us ing CVC we obtain: 
(tV) (C) 2. ~ p ( Q2J =- .£.. P.. CQ 2) - .2 r111 e . .-F (~) 

V .M 2 V: M w ~,2 ' 
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Fig, 2 . Experimental data: 
a) At~/ 2/ b) GGM- Ps/1/ , The solid line is the modified 

VD pred ictions, the dashed line i s the di pole f ormula 
predictions: 

(~) Q 2 -2. (C) 
F. (Q2J=(i-t--) R ( a2) v . m.; 1 4 ( 1 

1, 2. 3 

+ Q2 )2.. ' 
mA~ 

mv = ~ c?4- GeV-
1 

mA = 0) 9&' CeV-. 
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Here Pi. ~ ( ~ 2} are electromagnetic form factors of the 

nucleon . ' (C) e...., 
Knowing P v""' end Pi we obta in the predict -

' I l ions of a modified YO for the neutral current form factors . 
There are no systematic data on the \1 N- vH at pre 

sent. Thus, formulae (3) are of a predictive charac ter. 
In conclusion we would l i ke to note that at the interpreta 

tion of CC. ·(Ql) aa a quark form factor of the r . m. s . 
~ 1 1 <r.) ~ n? .-2. it is possible to extend the ebove . eeaumed p;eo-

met-&.ricel pi~ture/5/. tak ing < r "l. > = 3 < r/ >· Then formula (2) 
will follow the rat i o: (R2) =3(r.; 2 ) + ( r~ ). 

The authors thank P.S,Isaev, S.P.Kuleshov , N. B. Skachkov end 
S. A.Bunyetov for interest in the work • 
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