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In a recent paper ['!] we have shown that the invariant 

yield of protons in the reaction 

~ + 12c -p + x ( 1) 

in the region 1 ~ cl.. ~ 2 (in cumulative region) and P..L. ~ 0.5 

GeV/c is factorized 

:f (ol, P..1.) - f1 (ol). fz (P.i.) (2) 

with both functions having an exponential character 

f1 (':1 .. ) ""'exp (-c:l/olo) 

f2 (P..L)- exp(-PJ/P.,2
) 

(3) 

It is shown that the parameter c/..o averaged over all values 
- + of P..L. > 0.5 GeV/c and found for ol ~ 1.3 is ol 0 • 0.141 -

0.004 which agrees with the data from hadronic process of cu­

mulative particle production on heavy nuclei (see e.g. [2]) 
and from deep-inelastic scattering of jJ -mesons o~ 12c [3] 

at the transferred momentum of Q2~ 50(GeV/c)2• 

At present one ma7 apparentl7 consider generall7 acknow­

ledged that cumulative particle production is related to the. 
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scattering on strong correlations (SC) of nucleons in nuclei 

(low-nucleon correlations, fluctuons, quark bags), concentrat­

ed in a volWlle whose radius is of the order of the size of nuc~ 

leons. In suoh dense formations quark degrees of freedom appa­

rently play a decisive role. In SC models the variable cl 

is a portion of the SC momentum taken away by a nucleon from 

SC in the system where SC is fast. ·In this case, the experillen~ 

tally measured yield f(cl, P.i.) represents a distribution of 

~uoleons in SC and is determined by the momentum. distribution 

of quark-partons in SC [ 4] 

f (cl, P.i.) == const / S 'fN (XL, ~.Ll) lJlsc (Xj, ~.i) · dXj d~.1.j (4) 
~ 3 12 8 (cl.. - {=Xl}- 5 ( P.i. - ~c'}.i.JdXl dq,.i.i. 

where lfsc(Xj, qj) and % (X~, ~i.) are the quark waTe func­

tions of SC and nucleons in sc. respectively; XL,Xj, q.L, lfj 

are the variables of valent quarks. It is seen from (4) that 

measuring the distribution f (cl) P.1.) one· may in principle de­

f' ine tfsc assllllling 't'N (Xi~£) to be known (e.g. from. the 

experiments on deep-inelastic scattering of leptons on a nuc­

l eon). In other words. the cumulative particle production pro­

cess allows to define, in principle, the quark distribution in 

the nucleus in the region X > 1. 

In this paper we present experimenta1 values of the 

yields of the reaction (1) for the nuclei 12c, 63cu, 208Pb 
and discuss the distribution in d.. of the value R.A/c = 

-fJl(ol1 P.1.)/fc(ciJP.L) for the nuclei 63cu and 208Pb at PJ. • 

I 
I 

Values of f (cl, P.1.) a.re plotted in table I. Figure 1 pre­

sents these data for 63cu and 208Pb (for analogous figure for 
12c see [1] ). Only statistical errors are shown. Systematical 

errors in estimates do not exceed 25~. It is seen that for 
12c [1] as well ~s for 63cu and 208Pb the function f (ol, P.i.) 

is well factorized in the region cl> 1: f(cX.,P.1.)==f1 (ci..) · f 2 (P.i.) 

In the region cL ~ 1.5 the distribution of f,(ol) is well ex­

preBBed via exponent f1 (ci.) "' C 'exp (- cl/olo) •· 

In table II the values of the parameter Dto tor P .1. • 

0.50 - 0.95 GeV/c are plotted. In fig. 2a the dependences of 

cl.. 0 on P.i. for 12c (a) and on .A (b) for P.i. • 0.5 GeV/c 

are shown. As is seen, first, olo at least in the region 

P.i. > 0.5 GeV/c is independent of P.1.. and on the average is 

equal to 0.134 :.!: 0.01 (the difference from the value Cio •0.141 

from ref. [1] is due to th~ faot that for calculations the re­

gion of.. > 1. 5 is taken instead of al > 1.3 in [ 1]), where the 

factorization of f (~, P.i.) is beyond doubt, and, second, at 

the fixed value of P.i. a tendency of the slight increase in 

ot 0 with .A is observed. 

Table II 

Value of the parameter cl..o in the representation 
f 1 (<x.) = c ·exp ( -ci./ci.o) tor various nuclei and P J. 

~ 0.25 0.5 0.75 0.95 

120 
-0.126:.!: -0.137:.!: - 0.132± - 0.134:.!: 

0.006 0.006 0.007 0.004 

63ou -0.125! -0.140! - -o.ooe 0.001 
208Pb -0.134:.!: -0.155± - -n nn~ o_nn1 

• 0.5 GeV/c. I 5 
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Investigators recently show great interest for the EJIC­

effect which consists in the fact that according to the data 

on deep-inelastic scattering of muons (5] and electrons (6] 
on nuclei, the distribution of quarks of free nucleons and 

nucleons in nuclei (at least up to iron) differ in the region 

X < 1. DiscU8sing this problem in the case of the cUlllulative 

region .( X > 1), authors of [4] ~ave come to the conclusion 

that such an effect should be observed also at X > 1. As in 

the case of EMC-effect in ref. [4] , the authors have consi­

dered the distribution :t,n X of the ratio of the given nuc­

leus structure functions to that of a deuteron for the cumula-

t i ve nucleon prodaction process. If the effect of nuclear me­

dium on the nucleon structure changes with the increase in .A , 

the analogous ratio for heaTY and light nuclei should also 

change wit h X and .A • In t his aspect , of certain i nterest 

i s the value R.A/c = f.A (cl , P.1.)/ fc (cl , P.i.). 
I 

In fig. 3 the dependences of R on ol for the nuc-

lei 63cu and 208Pb are presented. As is seen, accuracies of 

our experimental results allow to state that the value R.A/c 

in the region d., ~ o.6 • 2.0 first increases beginning from 

R.A/c• 1 and, second, the heavie~ the nucleus the higher the 

R.A/c (at least for 0. > 1. 3). 

If deductions of [ 4] are extended to R =f.R/fc (instead of 

R;:fi:i/fd), qualitatively it implies that the quark distribution 

of the objects that emit cumulative protons, i.e. strong cor­

relations, become softer with the increase in .A • In other 

words, the portion of the high momentum component of quarks in 
nuclei increases with .A • 

6 

The authors are indebted to Prof. A.~•.Amatuni for help-

~ul discussions. 
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Hg. 1 Distribution of f (ci., P.L) verBUB r:i., for 63cu and 
208Pb: a) P..1. • 0.25 GeV/c; b) for P..1. • 0.5 GeV/c. 

Linea in the region ol ~ 1. 5 are drawn b7 the method 

of least squares according to the relation f "'exp(-ci.faoJ 
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