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In papers[lj the advantages were studled of the
desoription of the nucleon spatial distribution through the
use of the relativistic configurational representation intro-
duced in ref, [2]. Instead of the Fourler transform for
transitlon to a new goordinate representation thers 1s taken
the expansion over the principal series of unitary ilrreducible
representations of the Lorents grcup[)]. Due to the spherical
symmetry this transformation for a form factor F(t) has the

form oo

F(t)=4 SL;;'"“J Fradr, @

where M 1is the nucleon maas and the hyperbolic angle

is the rapidity oorresponding to the momentum tranafer t'—'(P'b)?
? Ar COS?) QN‘ ) Ags has been shovm[l], the nucleon
invariant mean-square radius oan be defined as an

eigenvalue of the Casimir operator of the Lorentz group
62F3ﬂ7€ In terms of an invariant-functien F(r) descriding
the spatial distribution in an arbitrary reference frame

( and not only in the Brelt one) this radius is defined as

foTows ¥ el
)] (
(v = 60t [t=o_ {C F{{}/to ﬁ + v, (2)
*"=TTFp)  © Flo) MR
where

jra Fley dv
SF(V‘) dv

<Y"Z) =

») Here the units 'h and C are restored for a more
claar represseni-~tion,
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From ag. (2) 1t follows that the squared distance from the

particle centar is defined as the elgenvalue X‘" of the Ca-

simir operator 6= x* where for the Principal series

X¥sarr® | 0Lpe oo, 2
The square of the nueleon Compten wave length 'R'E'E;,

13 small as compared with the experimentally measured value

of <h’i>h’ + This means that the quantity vy, eqe (3D,

for nucleon’should be positive *) + It can be considered

that both the relativistilo coordinate P and the function
F(r) descride only the part of nucleon which 1s outside the
sphere of radius of the nusleon Compton wave length. Really,
as 1s clear from (2), to the sphere of R= -2  there

&tr ne
corresponds k=p , i,e. Ffr)= I‘I'Tf')-‘-

« Substitution of
this F(r) into (1) glves the expression
F e sinrME: (%) Q&Lﬁ‘%z'f%‘,lLVf(f_ﬁw)(.t)
..k{H" M el / (h]\ )—QM 5
e St pao '8inny VHE- 477«,,?"

which 4s the contridbution of the ocentral part with R ZF;EE. ’

Aocordingly,the form factor F(t) is represented as

F(H:Gf /j)where the "“outer®* form factor ?(g) SOYYos=
pords ttontl‘i:‘ nucleon distridution outside the sphere of P. = . ,‘I

t_ McC
The factor é—,&h——) and central sphere of [ = B
{n McC

corresponding to it have no nonrelativistic analog as for C o ; l

« Note that such a

4
inhy jewos Me ¢oe
separation of the central part conmtribution 1s not always

possible. It is based on that for {Y‘a} ) the new 000rw-
dinate is interpreted as the cne desoribing the partiole

B‘I‘o achleve this it is necessary that the funoction F(r) be
of oonstant sign,

distribution at distances larger than the Compton wave length.

As 1s known, the plon form factor is well describgd by the

vector dominance (VD) model where Fﬁ {i:)—_- ‘y]‘%—mf—{_‘ .

The form of such a relativistic propagator in the | — space

depends oonsiderably on a relation betwsen the mass lmJg

and the mass of the particle itsel? M, [2]+ theretore

from formulae (1),(3) for ¥’y we obtain:

6Mi ~ m} (5)
iy

It 15 easy to see that the propagator glves the negative

Lty =

value of (r“} for pion ( and the positive one for nucleon
when M.n-""‘ N” ). Consequently, for pion (Yf?:ﬁ?_l - lU"»I
and the abvove interpretation admitting to separate the
contribution of the nucleon central part 1s not possible. Thus,.
for the nuclson of which the mean~square radius 1s larger than
its Compton wave langth it is vossible to factorize the

central part contribution ( with R = M—T‘-’C ). This difference
of nucleon from pion suggests the idea that when using the

VD model for desoription of the nucleon form factor 1t is
necessary to allow for this additional oontribution. As a re-

sults, for the nucleon form faotor we obtain the following

axpressions 2 f
¢) o[ ¥ ) _ . (6)
Fa (*) (s;’nkj ;’ mi-t
For larseé,’ /é&;:zth‘ faotor (th ) deoreases by the lawé%l_,_'

/6-_/‘»?/1(2- ~7T acoording to (4), that gives the corrsct

— Y p2
"almost dipole® asymptotic bshaviour F;V ﬁ‘}/p_‘/»/y-z 72
for the form faotor. It is interesting to note that at Vé-74

up to 1 (GeV/o0) the factor /S@) 1s about unity, It is just
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the reglon where the pure VD model is consistent with experi-
mental data.
The above conasldered case of nucleon is on a distinct
status for its form factor 1s a square—-integrable function,
1.e.,SolF~ /f)’aipl.z'j d3 Lo ( as 13 seen from the dipols
formula fitting the experimental data), By the theorem proven i
in[,'a_] suoch functions are expanded over representationa of the
principal sories only { see also[GJ). leesy fgmulae of 1
transition to the coordinate space are of the form of (1). :
The ferm factors whioh are not square-integrable funotions,
i.e.,¥vhich deorease as 1"— and more slowly at large -t are
expanded in a direct sum of the principal and complementary
series [4] + When allowing for the oom‘?lem:ntary series the
elgenvalues of the Casimir operator C:-'_x, i.e.,the asquared
distance trou‘zl the partiole center, are not bounded from

below by freve .

4 4 r* CLy Lo
A 2 M* for the principal series
C= x = p

1 a ¢ <f L M

™ - for the compl.series ,

The parameter 'S) ‘can be treated as the coordinate desoribing

——

the sphere of R.:P% measured from the sphers boundary to
its center, !L‘é the particle localized at the center, 1.e.’.x‘-'0}

-_h

there corresponds = —— + In this case for elemantary

-

c
spherical functions ( withf.—.— o) ':p,fﬂ t!/x‘; complementary series
SinhpM 5 Sink prMYy

the equalit D = 4 holds whioh
M sﬁijigrld-"i WY oA sinhqfp =iy
results in F(t)al ( unlike (5) in the nlicleon oase).
Thus 1t can be expected that for the particles with the
mean square i-adius larger than their Compton wave length the

t
form faotor will decrease more rapidly than En} L yﬁl
and vice versa for the partioles’g}th Lpty e K> 1t will

decrease moras 8lowly than ] pM? *
The main result of this Paper is formuwla (6) for the nmuc—

leon form faotor which Provides the coireat asymptotic beha~
viour of the form faotor in the VD model with p , J and
Y mesons without extra ¥/ ana &' mesonsf?] » Detailed
oaloulations of the nusleon form factor in the VD model formu-
la (6) will be presented iz & subsaquent paper.

In conclusion the author thanks V.G.Eadyshevaky, V.A.Mat.
reev, Y.A,Ieahoheryakov and 8,B.CGerasimov for useful discus—
sions and interest in the work,
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