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c~AOPOB A. B., CKa4KOB H. 6. E2 • 12863 
noTeH~~an C pa3MepH~M napaMeTpOM B 
MOAenH *eCTKHX COyAapeHHH 

PaccMOTPeHo pacceAHHe Ksapt<oe Ha 3~eKTHBHOM noTeH~Hane, coAep
*a~eM paaMepH~H napaMeTp. noKaaaHo, 4TO nony4eHHoe c HcnonbaosaHHeM 
npeAnOnO*eHHR 0 ~aKTOPH3yeMOCTH KSapKO~X aMnnHTYA Ce4eHHe pacceAHHR 
KsapKa Ha Ksapt<e xopowo onHcblsaeT AaHHble no peaKI.lHH pp .... rr 0 X. -

PafioTa B~nonHeHa B nafiopaTop~~ TeopeT~4eCKO~ ~3HK~, OH~H. 
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Sidorov A.V., Skachkov N.B . 

Potential with a Dimensional Parameter 
in the Model of "Hard Collision" 

E2 • 12863 

The quark scattering on effective potential containing the 
dimensional parameter is considered. It is shown that the data on 
reaction pp ~" o x are well described within the assumption of 
factorizability of the quark amplitudes. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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Recently the cross section of inclusive reaction pp...,-:li"' X 
( b?:.m~ 90°) bas been measured in the region of "very large" 

meson momenta: PJ. ;!f 15 GeV/c 111. It was established that the 

cross section decreases as P .J..-
8 121 for p.L- 2.4 + 6.0 GeV/c 

while forpJ.-..10 + 15 GeV/c,p;~G/31. 
In this article the quark scattering in the subprocess of 

-hard collision" is a purpose of such a potential, that allows 

us to describe the cross section of reaction pp ._:no X in a 

wide region of pion momenta: jb.J....~2,46 + 15 GeV/c. 

Within the dynamical model of factorizing quarks (DMFQ) / 4/ 

the potential is setting on the relativistic configurational re• 

presentation (RCR).The transition from the momentum representation 

to the RCR is realized through the expansion over the functions/ 51 

(h=C=J..) 

~(j?,~) {Po ) -i-t"rrn 
(1) -P'"il 

1?7 

( YTl is the quark mass). These functions (1) realize the unitary 

infinite-dimensional irredueible representatinns of the Lorentz 

group. The amplitude of scattering of a quark in the Born appro

ximation is given ae follows 161: 
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1-,·{6>)=4-7/T.r/n ,.,.,y,·v (r)r2.Jr- <2> 
o t-HA ::J,· ejf , 

where -:Jt :. ;<:~..,._f. ( J. _ 1! < / 11 n-t .2. J , tc" is the momentum 

transferred to one quark. ~rlier the potential was taken in the 

form: V';.f( (t"') = 'S{r-)/4:JT'Z 2. brought to 

3-,·[£;) = 'J,·/S/,Ji • However, such an amplitude allowed us to 

describe the experimental data over the region /J.J.."' 2.4 + 7 GeV/c 

/7/ only. To take into account the previously mentioned change 
-,p - (i 6 

of regime p.J.. ~ P.i. " , we shall introduce into the po-

tential the length of a dimensional parameter _}' : 

~{{(t-) == d(r+-cy)/o/J7r 2
. 

Inserting (3) into (2) we obtain: 

j; (t9) =- .s J. f n'1 :J,· 
ymy( 

(3) 

(4) 

In the framework of DMFQ we found the following expression for 

the quark-quark cross section: 

J G "' 4 (-s k f m :ic') It 11 
J ~ s:l ym":Jc' -~ s~ 

-N. 
(!~) •fl (5) 

where Neff -:::.. 4-{ f -._p nt) • 
Formula I in the limit p m 'Y.· ~~ i reduces to the one obtained 

...) t - i. 
in / 4/. When _fJ is equal to the Compton wave length <_J=m ) 
of quark{CWLJ , then dG'/dt .... g -:l_ according to the quark 

counting rule predictions /BI. 

Farther we use expression(5) for the quark-quark scattering 

cross section to calculate the cross section of reaction 

pp ~ jj 0 X by the formula of the model of "hard collisions" 
/9/: 

4 

.. 

1 J r- ot t h 1 clro Ed 6 (/IB--.J,X)= Jx Jx L Cr~a)G-Pci):/JC?.)-:_- <6 > 
d f 3 4 'i 

01 
g A B e i!~ JJ cf -t , 

q I 

where ~A (?C) is the distribution function for quarks in hadron 

fl and :/) 4(;z) is the function of fragmentation of quark C into 
c z ~ 

hadron /, • We choose the ~Q -independent functions Q. A~)and 
:/)ci,(~)/ 1 0f. For quark masses we take typical value m, =rnd 
c0.33 GeV, and the contribution from other quarks, like in 110/ 

was not taken into account. 

The results of fitting the experimental data by formulae (5) 

and (6) are given in the Table and in the Figure and display a good 

description. We obtain the value of _}J , which is three times 

as large as the CWL of quark and approximately equal to the CWL 

of proton 0 ~ m -1 • 
...) 't=' -

The existence of peculiarity in the potential of NN -inter-

action at such distances was pointed out in 111 1. 

Thus, the presence in the potential of quark-quark scatter

ing of two dimensional parameters n? and ~ allow us· to make 

a good description of data on reaction pp....oru"X <6'c.m.: 90°) 

in the region of an intermediate value of a scaling variable 

X=~ P.J.. /IS' :f o.s-. 
The authors express their sincere gratitude to s.P.Kulesbov 

for useful discussions. 

Table 

--
{:S'(GeV) 

! z 
i ox 11 [/Al~v] j>[aev -1] x~.f. 

62.5 4.9 ;!; 0.7 0.97:!:0.02 130/44-2 

52.7 7.0::!: 0.7 o.a2±o.o1 67/47-2 

5 



PP -rr•x 

Scm •90' 

0 -I 1 I 
106 

N> .. 
C) 

ro• 
u 
il 
~ 

.:O~o. iolO ,, 
w 9 

0 

ili"t 
fa" 

5 8 11 14 17 

P1 1Gev;cl 

Pig, 1, Comparison of the DMPQ predictions with experimen

tal data on p p- Ji
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