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I would like to show that it may be possible to have an independent and rather nontrivial 

check of the ideas involved in the theory of inclusive reactions discussed at this session. 

In an experiment performed by a Dubna group, i the ratio of the 11' - yields of the inclusive 

reactions 

d+Cu-1T-+. (1) 

p+Cu-1I'-+ .. (2) 

has been measured in a deuteron and proton energy interval 7 GeV :!5 E ~ 10.5 GeV. 

Analysis of the data indicates production of 1T1S that have an energy significantly exceeding 

the kinematical limit of production by a single nucleon of the deuteron, i. e., 'IT production is 

detected for which E'71' > E /2 where Ed is the kinetic energy of the deuterons. This would sugd
gest that the scaling character of inclusive spectra of particles produced in nuclear collisions 

depends on the energy of the group of nucleons or the energy of the nucleus as a whole and not on 

the energy per nucleon. The production process of these particles is known as the nuclear cumu

lative effect. 

In Fig. t we show the ratio of the 11' yields i11 reactions (1) and (2) 

2 
_ d a(d + Cu"1I' + ...) 

a (x ) - 2 _d 
d a(p + Cu" 11' +. . .) 

as a function of the scaling variable xd =p'IT!p1l'(d)max' This figure indicates that, within the 

limits of measurement error, the relative pion yield does not depend on the argument x The
d

. 

average value is a = 0.06*0.007 between 0.6 ~ x :s 1.
d 

In order to calculate the contribution of the nucleon's Fermi motion to the 11' production cross 

section we have calculated a in the framework of the impulse approxitnation model. The curves 

in Fig. t are the results of calculations based on the diagrams in Fig. Z with different assumptions 

about the deuteron wave function. The solid curve corresponds to the wave function without a 

repulsive core and the dotted curve is a calculation with a core. 

It is clear that not only does the absolute value of this ratio disagree with experiment by 

more than two orders of magnitude but its dependence on x is also in disagreement. This experi
d 

ment therefore suggests that the deuteron in reaction (1) acts not as the sum of two nucleons but 

rather as an "elementary" deuteron. Experimental data do not contradict a simple assumption 

that it is possible to describe the spectra of pions produced in collisions of nuclei by the same 

universal function of the scaling variable as in nucleon -nucleon collisions. 

The simple model according to which a(x) = const. wherea(x) is the probability for nucleons 

in the deuteron to be at a distance less than a characteristic dimension p, is in agreement with 
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the experimental data. The value a(x) = 0.06 corresponds to p - t/<p >, where <P > is an
T T

average value of the transverse momentum in multiple particle production. 

Thus, the investigations of the inclusive reactions with collisions of relativistic nuclei make 

it possible to obtain information on the most essential properties of inclusive processes (scale 

invariance, the role of quantum numbers exchanged in the t-channel, the importance of the 

characteristic parameter of strong interactions p - 1/< p1> ). 

These characteristic properties are being investigated in the nontrivial formulation of the 

problem. 

Reference 

fA. M. Baldin et ale , #879. 
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Fig. i. Comparison of the experimental values of a with those calculated using the impulse ap
proximation and including the Fermi motion. The dashed (solid) curve corresponds to the 
deuteron wave function with (without) a core. 
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Fig. 2. Diagrams used in computing the ratio a, see text. 
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