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LARGE-ANGLE SCATTERING

AND THE QUARK STRUCTURE
OF HADRONS



In a paperll] on the basis of automodelity or scale
invariance hypothesis ‘and dimensional quark counting the follow
wing prediotions have been madez ‘

a) The d1fferential oross seotion of exclusive tvjo-body
scattering at fixed angles Z= wUs= i+:’3t--(1+§9) # %1
obeys the following scaling law: ( '-

- . 1 ) 3 ‘ ‘
’3% (M—s'QG) = -————--*-—Sz("qm‘_i) 5‘“ ). (1)

The valence quark representation for he.drons gives the
following enargy dependenoe for definite processes

(PP"FP)"’ 5!0 ) (tP"“P)‘V — (epaep)«,_ ]

b) The EM form faotor of a hadron a in the Jimit of

large momentum transfers beha.ves as

Rt~ S ..

where MNa 15 a minimum number of hadron constituents.
Using the ialenoe guark repreaenfation'for mesons 'g.nd baryons
we prediot the monopole asymptotio behaviour for mesons '
FH({')’V % (M=TC, K',-Q-) and the dipole o'vne‘for baryons
Fect)v 3 (B=PZ,48,) .
The agreement of this prediotions with experiment gives a
dynamioal ( non group-theoretical) support for composite. mature
of hadrons. ‘
The purpose -0f 'this pe.per 18 to obtain an explicit ex‘pres—
’sion for the a.ngule.r distribution funotion 526(&') in deep
region 5, |t], Ul = ° by means of the dimensional quark



counting rule based on- the dynamical interpretation of quark
dlagrams. _ On the basis of automodelity or scale invariance
hypothesis it 1s reasonable to expect that invariant amplitudes
at high energy and large momentum transfers should have a simple
é,symptotic form .
‘ £ (s€,w) v Fa tf “{x
Dimensional quark counting arguments fixed unambiguously
the sum of the exponents ‘
A+PHy =" (nat+ne) +2

whioh results in the soaling law (1). To obtain an explioit form
of the angular ‘distribution funotion :f‘qe Cz) it is necessary
to know the value of the exponents 4, P/b' separateiy. ‘
This information can be obtained by dynamical 1nterpretation of
quark dlagrams for definite two-body reactions.

Let us start from the consideration of the simplest oase
of kaon-nucleon scattering, where only one topology of quark

diagrams contributes ( Fig.1):
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Fig.l. Kaon-niucleon quark dlagrams.-
(a) in K'p»KP only (st) topology contributes
(b) in ‘K*P—)’-K*P"' only (4,£)" topology contributes.

In the oase of K'p-» K'p scattering the number
of. quarks in ¢ direction and t ~direotion are Ns=2
a.n.d Ne=3 resyeotively. The oorrespond:l.ng diagram in Fig.l(a)
has asymptotio behaviour "_F;:l—t'iTT = ?{b'

or . K’Pe H*P scattering the numbers a;e Nu=2 " and Ng=3

and hencev the diagram on Pig. 1(b) behaves as W= %P' !
In general MNs+NMi= KMa+hg " {and Nethe= Ra+hg
and henoe these rules are in agreement with general dimensional
oonsiderations, developed 1n[1]

In practige the inolusion of spin eﬂeota is importa.nt for
the oaloulation of angular distribution funotion a4 (2)
although it does not affeot the ene.rg dependence of thev diffe-
rential oross seotion. The meson-~baryon scattering amplitude can
be represented :I.n a ntandard form

£, = Ee){-A+¥aB] s
From the gondition of  Y5- iuvarianoe at high energles 2
it follows, tkat 15:% 0. Henoe only the B-amplituds gives a
dominant oontribution and is oonneoted with tha helioity .
non-£1lip amylitude by the relation ;f-.,., (3¢) = Viw B6it),
The S-Oha.nnel helioity amplitude oan be represented in the forms

£3 (s0)= PR EGH @2 % :F(Srb)

and respeotively . W - ohannel amplitude reads.
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The imvariant functions $($Ht) anmd F(u,¢) are free
of kinematical zeros and singularities and are determined by
the q\;ark‘excha.ngesk, cc;rres'ponding to (s4) and (%t) topology
quark diagrams.' Then for the differential oross section for

meson-baryon scattering we obtailn
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For the simplest case of kaon-nucleon scattering from 3
it follows
dcr’ u ) 46,  (1+2) 4y
LpoKp)~ 4 = —= 227,
£ (KP2Ep) }( prd 35 (o
)
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The constant Gy has dimension m'% From (4) and (5) we prediot
the ratio

de(rport).
Ao (epakth)

() (““) I a0 ©

By means of Se*t crossing we obtain from (4) the
annihilation cross section

4_0": B +- 86k (1r2) :

and for the ratio
do (Pp>utid)
e e e Land
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In the case of plon-nucleon scattering both @,t-) and (u,{-),

topologlies contribute. We have

Al 2 de L
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The differential cross seotlion, and the corresponding annihila-

tion cross section are given in Tgble I, where Gx=Ck in SU(3) limit.
In the case of nucleon~nucleon scattering differential
cross seotlon can be represented from X_;.-inva.riance arguments [2]

in the form: 2

Q—(PP-:PP)"S?(—{S {(‘*"’F*‘l*(‘*’f’“‘)*f (Rukpt)+2 (at4p j?

where only (U.!:) and @‘-.K) topology dlagrams in Fig.?.
oontribute,
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Fig.2. Nucleon~nucleon quark diagrams.



The result is presented in Table I. The differential
dross seotion for P p—s'ﬁp prooess can be obtained from here
by S« W orossing. '

The predictions, which are oolleoted in Table 1,
ocan directly be compa.red with experiment and theoretioal results
of papers[:’ 4) A more ccmplete disoussion of these results

will be given elsewhere.:

The authors are grateful to Professors N,N.Bogolubov,
A.A.Logunov, M,A,Markov, V.A.Mashoheryakov and :D.V.Shirkov for
many useful discussions.
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