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Equality of the normalized inclusive cross sections for the production of particles
by hadrons on nucleons and nuclei is observed in the distribution in the
longitudinal rapidity. The corresponding value of the rapidity increases like the
logarithm of the primary-hadron energy.

PACS numbers: 13.85.Kf

We have investigated the behavior of the ratio of the normalized differential
cross sections with respect to the rapidity y =% In[(E + Py)/(E = P,)] in inclusive
processes of production of pions and fast protons in hadron-nucleus (hA) and
hadron-nucleon (N) interactions:
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We used in the analysis experimental data obtained with a propane bubble cham-
ber bombarded by 40-GeV/c =~ mesons!! as well as results obtained by an
emulsion procedure, 3]

R(y) = (1)

In the Kancheli multiperipheral Regge model™] and in the parton two-phase
model'™™ it is predicted that the inclusive spectra of the high-energy particles
produced in 2A and kN collisions coincide; starting with a certain rapidity value
Yerit, the ratio (1) becomes equal to unity at energies > 100 GeV.

Figure 1 shows the distribution of the ratio (1) in rapidity in the laboratory

R, L:

+ omsl
4+

*mp>1 FIG, 1. Ratio of normalized inclusive cross sections

i ’. in “a~C” and 7N interactions at 40 GeV/c vs. the

2re .. longitudinal rapidity.
° %0 038a
- o
q o

0 1 1 i —

421 Copyright © 1977 American Institute of Physics 421



yzrfms /A’:U
61 o PEm

o tm
omre

FIG. 2. Dependence of ¥4 On the energy of the
incident hadron in the laboratory frame.
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frame of r* mesons in 7~C!? interactions at 40 GeV/c for events with different
numbers of protons n,. The inclusive cross sections were normalized to the
cross section of the “7C” interaction with a given proton multiplicity. n, could
be regarded as a parameter that characterizes the number of collisions inside
the nucleus. It is seen from Fig. 1 that with increasing y the ratios (1) for both
groups decrease and become equal in the region yi,,, on going through the
straight line R(y) =1, i.e., the normalized inclusive cross sections are inde-
pendent at the point yi.,,, of the number of nucleons that take part in the
interaction,

The distribution of the ratios of the inclusive cross sections of the s particles
in the quasirapidity n=— Ilntan(8/2) were obtained in'?:3! for the nuclei of emul-
sions bombarded by protons with momenta 21, 50, 67, and 200 GeV/¢ and by
7~ mesons with a momentum 200 GeV/c. The distribution in the quasirapidity at
small secondary-particle emission angles 8,,, practically coincides with the
distribution in the longitudinal rapidity. ! An analysis of the data of®3] shows
that the normalized inclusive cross sections on a nucleon, a light nucleus, or
a heavy nucleus, also become equal at the same value of y;,,,,. We note that
according to the parton model™ R(y) has a dip before the regime R(y >y 9
=1 is reached, as is indeed observed in experiment at y >y panq.

Figure 2 shows the obtained values of y ..y for PA and r~A interactions,
The abscissa axis is graduated in the energy of the incident particle in the
laboratory frame. The solid and dashed lines are approximations of a straight
line of the type Yipume=InE +a. It is seen from the figure that y..,s can be re-
garded as a linear function of InE in first-order approximation., Since the
maximum rapidity also varies with energy like InE, it follows therefore that the
scale

L =Ymax = transs (2)

which depends on the type of the incident particle, is constant, with L, <L,

and L,~3, It is interesting to note that in the multiperipheral modelt™ the
fragmentation region of the incident particle behaves similarly and has the same
scale L as obtained by us.
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