





1. Introduciion

In the last time there were published several papers in which the authors investigated the differential and

integral momentum spectra in elastic/l/ of inelastic/z'” nucleon-nucleon and meson-nucleon interactions. For
fitting the theoretical or semi-empirical formulae to the histograms of experimental data, they applied several
different distributions. The experimental results used for this purpose were taken from investigations either on
cosmic ray interactions or on elastic or inelastic collisions produced by artificially accelerated particles. In
most cases it was not possible to measure the momenta of secondary particles produced in these interactions

by one of the known methods and it was therefore necessary to determine them in an indirect way.

The aim of this paper is to compare the mentioned theoretical and semi-empirical formulas with distributions
of measured momenta of secondary m-mesons and recoil protons from the (=~ N) interactions at 7 (3sV. These
events were found by the conventional scanning in severa! stacks of nuclear emulsions NIKFi-R which were i1-
radiated in the external #~-beam of the synchrophasotron of the Joint [nstitute for Nuclear Research at Dubna.
The energy of primary pions was 6.8 GeV, 7.3 GeV and 7.5 GeV. The identification of partictes and the measu-
rements of their momenta were done by measurements of ionization and of multiple scattering on their tracks in
the collaborating laboratories in Berlin/s/, Budapest/g/, Dybna’ 10/ and Prague. General as well as some
specific resuits were presented at the Conference on High Energy Physics at RochesterM/ and in Geneva/”/.
According to known criteria/“'“/ 951 pion-nucleon interactions were selected from which the recoil protons
were identified in 208 cases. The measurements of the momenta obtained on these events are used in the pre-
sent paper.

IX. The Momentum Spectra in the Laboratory

The investigations of cosmic ray jets have shown that Heisenbergrs formula N(p)p~ p™ ™ ap/ 1%/ can
be considered as a good representation only in the region of the high-momentum tail of the spectra, but that
even then the constant « is larger than unity“e/, of a > 2/”/, of a= 1.67”3/. Besides this, the shape
of the experimenta! distribution of the momentum spectra does not fit Heisenberg's formuia in the region of
low-momentum valuss. Therefore, M.F.Kaplon et al./S/ looked for a special formuia and found that the differen-
tial momentum spectrum in the laboratory system can be well represented by
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where a,c, and c, are constants, N, is a normalization factor.






The constants in table I! and the curves in Figs5 and 6 prove clearly the dependence on the number of prongs in the
prove clearly the dependence on the number of prongs in the stars. Unfortunately our number of investigated events was not
large enough to ailow the construction of the momentum spectra for separate groups of stars with equal number of prongs.
The applied emulsion method did not make it possible to estimate the =°-meson momenta.

IIL . The Distribution of the Transverse Momenta

The distribution of the transverse momenta for the secondary charged particles from the meson-nucleon
and nucleon-nucleon interactios has been compared either with the Maxwell-Boltzmann distribution (MBD)/av"S/
or with the linear-exponential distribution (LED) or with Planck’s law distribution (PD)/H. In the present paper
the experimental results from (=", N ) - interactions at 7 GeV were used”®~ 12/ ,lo investigate this distribution
again. The values
P =Ppsin® (2)

were calculated using the measured values of the momenta p and the corresponding emission angle @ of the
secondary = - meson or the-recoil proton. The distribution of the P, values of secondary = -meson (2480)is

glven in Fig. 7 All the three mentioned theoretical distributions are fitted to the expeiimental results with the
value y¥/x 3= 1,40 for the mep’ 3/
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In the case of (»—, N) - interactions at 7 GeV, it is not possible from the mentioned values of x’/x’
to make a conclusion, which of these distributions gives the better fit.

There are only qualitative reasons/3's'7/, which can decide what distribution should be preferred for ap-
proximation. From tha (LED) fitted by means of (3) to the experimental histogramm of » . for secondaly n-
meson we obtained the value <p >=2p =0.385+0.011 GeV/c agreeing within error with the expesimental
average value of X found to be

()]
<p > = (0.209 4 0.010) GeV/c,

From A =0.304 in the ( MBD ), which is related to <p > by < b >= vV A/2 according to”/, we
obtained from the fit to the experimental histogramm of Y the value <p, > =0.269 GeV/c,
whicb is 10% smaller than the experimental value < p, >.

if we compare equation (3) with equation (1) from refs.”3 %/ we obtain the relation A%= <pf >.
The value <p" > =0.133  obtained from the experimental results on secondary n -mesons and the value






best agreement with the average value of p, Was found with the value <p> obtained from the fit of (LE

4) Taking into account the angular distribution of p, (Fig. 8), it is possible to use the relation p =<p> sin
the construction of momentum spectra in cases when it is not possible to measure the values of p directly.

The authors express theii sincere thanks to E.Fenyves, K.Lanius and K.D.Tolstov for permission
use also their experimental data, to J.Marek for heip in the work and to J.Vanicek for the fit of distribut
to the P, - histogramms.
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Fig 3. Differential momentum spectrum of recoil protons from (v, N) - interactions at 7 GeV'.









