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Cragkoz H.B., Conoeuce H.J. EZ - 10530

ACHMHTOTHYECKOS MOBEAeHMe 3TeXTPOMaTHATHARX ¢opmbaxTopon
AAPOHOB B AEREAMHNECKOR MOAenu PeRTOPHIYIOMHXCT KBAPKOB

He ocuope aupamuseckoll MOAeTH HaKTOPRSYIOMAXCH KBAPKOB NOMYHEHDI
GopMy s, onpelefmomHe acUMITOTHYISCKDE MOBEASHHE IJCKTDHOMAD AN THEIX
tdopmbakTopon 8APOHOB H geliTosa i conepallze JABACHMOCTE OF wHCAA
COCTABNSKCUMA NAHHLIE AAPOH KBapkos. [lpouzseaenc cpaeHeume npencxasamuit
MOeny C IKCMEePAMEHTANLHEIMA NAHEBIME IO SMIGKTPOMATHETHLIM PopMbaxTo= ]
paM 7wMe30H2 W IpOTOHa,

Pabora pemonuesa s JlaBoparopun TeopeTudecKol dusuxy OWMAHK.
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Asymptotic Behaviour of Hadron Electromagnetic
Form Factors in the Dynamical Model of
Factorizing Quarks

Within the dynamical model of factorizing quarks we
have derived formulae for the asymptotic behaviour of the
hadron and deuteron electromagnetic form factors which
depend upon the number of particle-constituent quarks.The
model predictions well agree with the experimental data
on the pion and proton electromagnetic elastic form fac-
tors.

The investigation has been performed at the
Laboratory of Theoretical Physics JINR.
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It is known that the small-angle hadron scattering
is well described in the framework of the additive quark
amplitude model /1/. The large-angle scatteriné seens to
be controlled by another mechanism /2/. A hypothesis of
factorizability of the quark scattering smplitudes /3jsuc-
cessfully describes the relations beiween cross sections
of different lﬁrge—angle scattering processes /4/. In this
model the colliding quarks are thought of ae to produce an
effective force field Kf{ and the scattering process is
considered ag the process of independent quark scattering
on this field. For independent aventé the totsl probability
ies equal to the product of individusl probabilities. Thus
the scattering amplitude of the whole hadron at the angle
& is the product of the smplitudes of the quark scatie-
ring at £ ‘on the effective potential.

In /5/ the model of factorizing quarks (smplitudes)
wae enlarged by the dynamical assumption that the size
of the interaction region, that determines the quark large-
-angle scattering in the kinematical region —¢ ,.5— 0% é/""
fixed, is of an order of the quark Compion wave langth z//‘@.
To this picture there cc—rresponds the following quark scatte-

/57,

ring amplitude

8w 22— - a3 G- 755 i Vs (6)
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nhazf g} :/Q@@A /1( ...1[}/9?/9’1 ie .1:he rapidity,




corregponding o the transfer_’momentum per ong quark

~ 4= /7 r —;r,)//,’/_ ( A~itis the number of
the valence quarke in a hadron and /‘75, ig the effec-
tive quark mass, the parameter of our model).Really, the

/6/

size of the interaction region for this amplitude is
, s(5ishy)

z
Sty = = 7= °
. = ~ ; i
AR J 4 /::, /,
/’

/5/

Thus, in the dynamical model. of the factorizing quarks
the cross zection for the elastic fixed-angle scattering
is defined by the formula
m ’ff%_(
& ) /1,
/(;‘é—?’(/é > ,,{ /7 % AJ (1)
jq 9¢ ) 7

where ,7 .and »* are the numbers of valence quarks in
hadrons ¢ and f resp.

Consider now the electron-hadron elasiic scatfering
QA#,. @% « Following the Wu-Yang idea on the analogy of
the hadron eleciromagnetic structure to the digtribution
of the "strong-interacting" matter, we adopt that at large
trasfer momenta the photon~hadron block in a one-photon '
exchange diagram corresponds to the excitation of the same
self-consistent field 7}/ .. . Then the differential cross

BEf .
gection is

_2
,("'/i: é/+e/) e —'—“—‘ /7 jj// ’(2)
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Comparing the labtter with the Rosenbluth formula for the
s ) Z s 2
agymptotic cross section(:Z‘i ﬂ"’/"?/f) -~ 2‘3 C;, /fj
we obtain the eleciromagnetic form factor (}/g} in the
o’ 4] .

form

/7
//; // /7 (2)

$hg
j% Y7,
At large trensfer momenta ,/-{9‘,/)?/‘4 ,5"/_4—‘;%? ~ W '

For the form factors of pion, proton and deuteron formula

(3) gives 2
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Formulae (4-6) can be rewritten in a form of the

- . 2 - A0
conventional power law Qi /1‘/’\-//{//6‘ (//é/ é//,
where /) 1s the number cf quarks in particle A and

o depends on the momentum transfer as follows
e ?

s = BOLN )
Y f)ﬂ///////"’?//"y 1)




Witk increasing - # , the effective power Negy . (7)
smoothly increases and reaches the asymptotic limit equal
t0 the number of valence guarks in particle.

The Figure represents the resylts of comparison of
predictions by formulae {4) and (5) with experimental data

on the form factor of pion 8) 9).

and proton
It is seen from the figure, that the experimental data are
really grouping near the siraight Hnewith the integer values
of the slope that is due to (2) equal to the number of

the valence quarks. In fitting the data by formulae {4,5)

we have obtained the following values of ‘['& per one
degree of freedom: for proton Jj’f.: _2.’5.3//14”92)

for pion - jjf =70, 6//16—9?) . It should be noted

that the found effective quark mass /"f;?/ = 0.16 GeV,
defining the pion form factor asymptotics coincides, within
the experimental error, with the value of Mﬁ'/ found in
fitting the dats on the proton form factor and is coneis-
tent also with the value obtained in analyeie of the Vi
-scattering /5/.

Formulae (4-6) contain manifemtly the pcale parameter
the quark mass value /‘1;, , thus the asymptotic beha-
viour of form factors depends on the ratio {;, /M; .
Since the transfer momentum per one quark £7 ie recip-
recal to the squared number of valsnce quarks in particles,
the asymptotic limit for the formm factor of deuteron sets

1s later than for pion and proton.
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