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rying momentum fractions ~ 1 and ~ 2 of the quark momenta. If one 
neglects the transversal motion of quarks in the incident had
rons and transversal momenta of hadrons in final jets, then one 
has а 1 =-а 2 =а, ~ 1 ""~2 =~, Хт"'а~· · 

The invariant cross section E 1~ 2dn/d8p 1d 3p 2 =и1 (x't) for 
production of а large- Рт hadron pair in NN collisDfon 1s given 
Ьу 

uinv<xт) =С Jda 1da 2 d~ 1 ~ 2 .F(a 1 )F(a2 )D(~1 )D(~2 ) х 

х и qq (а 1 а2 в) 8 (хт - а 1 ~ 1 ) 8 (х т- а2 ~2 ) .• 

( 1) 

Here Хт= 2pт/vs-; в= 2m 2 + 2rnE . where Е is the energy of the 
incident proton, .F(a) is the momentum distribution of quarks 

' within the nucleons; we take .F(a)"' (l-a)8 /v'й. 
Similarly, for the quark fragrnentation functions D(~)~ (1-~)~~. 

The elastic quark-quark scattering cross section has the form 
u
9

q (Q) ~ Q - 4 in the one-gluon-exchange approximation; С is 
the normalization constant. 

In the case of nuclear target we single out two c~ntributions 
to the symrnetric hadron-pair-production cross section: when the 
incident hadron has no inelastic interactions before the hard 
collision (u< 1>) and when it exchanges colour on one or more 
n ucleons of 1't'he nucleus (u<2> ). 
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In these expressions we have done the integration~ over а2 , 
~ 

1
, ~ ~· We have also introduced the following notation: р(Ь, z) 

is the nuclear density depending о~ impact parameter Ь and lon
gi tudinal coordinate z; 
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) = f dzp (Ь, z); в = 2m2+ 2mE ; Е = Е - к (z - у) 
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t r = Е(а --Ч-)Д2к) ; t г=-8·~),/ (2к). 
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Ву using (2) and (3) one can determine the A-dependence of 
the c r oss sections. The result of calculations for 

[ ( 1) (2) ] 
а 12 (хт) = dln uinv<xт)+ uinv<x~ / dlnA 
at А= 100, Е= 70 GeV, к = 3 GeV/fm is shown in fig.I Ьу the 
dotted line. The nuclear density was taken in the Woods-Saxon 
form. As it is seen, Ьу increasing хт, the exponent а 1 (х ) 
drops until -1/3. 2 т 

5. At moderate Рт values · it is possiЬle that the two hadrons 
are formed independently, being in а symmetric configuration 
only Ьу chance. The corresponding contribution to the invariant 
cross section is: 

и~З) (х) "' Е dзu Е ctЗu/uNA 
rnv Т 1 d Зр 1 2 d Эр 2 in 

(4) 

The А dependence of tliis contribution is given Ьу the exponent 

а 3 ( хт) = d ln [и ~~v (х ~] / d lnA "' а h 
1 
(х ~ + а h

2 
(х т) - 2/3 • 

Here 'Ъ (х ,.J is the corresponding exponent for the inclusive pro
duction ·of hadron h on nuclei o The values of а (х ~ for dif
ferent hadrons were taken from results of ref /lif at Е = .70 GeV. 

б. The cross section for hadron pair produc t ion in NN colli
sions is approximatea Ьу the expression / 6/: 

uNN ( -Нр -R 
inv х т) '" h е r r е р ~ (5) 

The first term corresponds to hard scattering, the second to 
а r ·andom pair production. This interpretation is supported Ьу 
the behaviour of the correlation function 171, which increases 
sharply at Рт2:,0.7 GeV/c o The exponent aerr<x) characterizing 
the А dependence of uNA(x ) can Ье estimated Ьу the formula: 

1nv Т 

а3 -а 12 (Н-R)Рт_ 
а 12 + а3 А е ,;/ h 

а 3 -а 12 (Н-R)Рт 
1 + А е . r/ h 

а eff (х т) (б) 

,, 

In our calculations we took for simplicity the same values 
of r/ h and Н-R for all types of particles and fixed them in· ac
cordance with experimental data / 7/ as r/ h =0.006 and H-R = 
=-6 (GeV/c)-1. The results of calculations forrr+rr+and rr+к+ 
pairs are shown in figs.I,2 Ьу solid lines. The sharp change of 
а eff at Р т"' 1 GeV /с is due to the fact that the hard scattering 
becomes dominant. 
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7. The experimental da ta /6, 7/ show tha t large-_p т protons 
are produced with а larger cross section than pions. This fact ' 
indicates that the large- р Т proton is produced not Ьу frag-

.mentation of а quark, but due to the collective scattering of 
the three-quark system with large momentum transfer. 'rt is clear 
that such а process singles out in the initial proton configura
tions possessing а small size R"' 11Рт. The absorption cross 
section for such states is small 18•91, uip / и1n "'m;/p~. Hence, 
in the case of NN pair production the 1ncident and outgoing 
nucleons are not absorbed in the nucleus. Consequently, in (б) 
one has to take а 12 (хт) = 1. The resul t .of corresponding calcu
lation is shown in fig.З. 

In the case of rrN or KN pairs the outgoing nucleon can Ье 
originated from ·the beam or target. In the first case in (2) 
and (З) one has to put ufN=o which leads to а' ",1. In the 
second case u~N = О only for the outgoing nucleon, and the cor
responding exp~nent а'' is approximately equal to that calcula
ted for the rrrr and rrK pairs. - For aeff (х т) i9, this ,case"one has 
to put into (б) the value а 12 =(а' Аа + а"Аа )/(Аа +Аа ), The 
results of calculation are shown in figs.4 and 5. 

8. Evidently, the effects of retardation Ьу colour forces 
become less important at а larger incident energy, For example, 
at Е= 400 GeVa 12 (xт) starts to decrease only at хт 2:_0.7,i.e., 
at Рт 2 10 GeV/c. The availaЬle data / l21are for much smaller 
values of Рт• and hence, а eff "' 1. 

9. In the case of pion beam one can make the following pre
dictions. If in the produced pair of hadrons one has а pion 
of the same charge as in the incident beam, then а eff "' 1" In 
the opposite case aerr (хт) should fall off with increasing Рт 
like in the reaction рА .... mrX. 

5 



'f.' 

цj 

10. The results of experiment '111 turn out to Ье quite fruit
ful in understanding colour dynamics of hadronic interaotions . 
ln the framework of the presented interpretation they have de
monstrated that colour objects are retarded Ьу colour fields 
and also that compressed hadronic configurations are not absor-
bed Ьу nuclear matter. 
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