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Inclusive distribution transverse Eomentum of @ secondary particle is calculsted
with the help of the formula obtained esrlier within the framework of psrticle indepen-
dent production zodel, The calculation results are compared with the experimental data.



Multiple production of particles is a characteristic
feature of elementary particle interaction at high energies.Even
when describing elastic scattering of two particles we cannot
neglect multiple production of particles, Moreover, within the
limits of high energles these are just the processes that become
decisive in the course of two-particle reactions,

Let us treat unitary conditions for partial amplitude of

elastic scattering of two hadrons,
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where p is the incident particle momentum in the c.m.,s., and
7p is an explicit contritution of ali inelastic channels in
interaction of two hadrons, There are experimental indications
to the fac¢t that within the limits of high energies P * « the
amplitude of elastic scattering becomes pure imaginary, From
relation (1) it can easily be seen that in this case the ampli-

tude fl is wmainly determined by the contribution of inelastic
v

channels 1',2’ o



The presence of multiparticle intermediate states in unitary
condition results in the fact, that elastic scattering phases be-
come complex and we speak sbout absorption at elastic scattering.
The imaginary part of the phase 13 commected with the contribu-
tion of inelastic channels via a simplz relation:

1
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In the case of a pure sbsorption the phases 8! are totally de~

fined by the functions 7 .

When there are inelastic processes interaction between two
hadrons is described by a complex potential, Within the Jimits
of high energies this potential is fully determined by the contri-
bution of inelastic channels to unitary oondition’zl.

Thus we see that owing to unitary condition, there exists
a sufficiently tight commnection between the production processes
and elastic acattering, However this commection is too general
and 18 of little importance for concrete calculations, that aight
be checked experimentally, Indeed, the state of things even in
the future when we will know the experimental values for the
amplitudes of all the possible inelastic channels ir the given
reaction can hardly be imsgined, In this sense the magnitude 0y

i8s practically unobservable, However we managed to estimate the-

oretically the dependence of contributions of separate channels

.



of the given reaction, 3/ on f basing on probgbilistic treatment of
scattering,

Some years ago within the framework of the mocdel of indepen-
dent emission of -esons/ Y there was obtained another connection
between elastic and inelastic processes that is of quite a dif~-
ferent nature as the one considered above, The imaginary part of
the scattering phase was connected with the mean number of me-
sons, produced in collision of two nucleons at the state with the
given angular momentum f ,

Ims --Lh (3)

Additional model notions of dynamics of nucleon interaction
presented in ref./ 5/ allowed us to present formula (3) in the
following form:

In 50) - L g%(5b) “

where g({) 1s hadronic matter distribution on nucleon in the
plene perpendicular to the direction of motion, and b is the
impact parameter, that can be treated as equal to ¢p  within
the high energy limits,

Thus we got a possibility to connect the phases of elastic
scattering with the internal structure of interacting hadrons, Some
other connection between these characteristics was proposed by

Chou and Yang/ 6/ . However as we will see now formula (4) turns



out to be more convenient in describing both elastic and inelgstic
collisions, The thing is that in the framework of the model consi~
dered here transverse mosentum inclusive distribution of one of
the produced particles is also comnected with the matter distri-

bution on nucleon through the following formula

de _ 1 g2 (5)
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where 2 is a transverse momentum, and
g@-sai e fae) e

£ 18 a two-dimensional vector in the plane, perpendicular to the

direction of motion,
Having compared formulsge (4) and (5) we have
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nente we have assumed, that % depends on lil only, Thus we have
obtained the relation that expresses the imaginary part of elastic
scattering phase through inclusive distribution, 1.e, the characte-
ristics of multiple production processes, On the contrary to the
contribution of inelastic channels to unitary condition inclusive
reaction can directly be messured in experiment,

In the fremework of the formulse enlisted here we may solve

a reversal problem on calculating transverse momentum distribution



for a given imaginary phase of elastic scattering in inclusive one~

particle process,

Having performed some simple transformations we will obtain

2
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Thus if we are able to reconstruct the scattering phase, as the
function of incident momentum P and impact distsnce D={/pfrom
the experimental data on elastic scattering of two hadrons at high
energies, then with formula (8) we will know mowentum distribution
of the secondary particle, produced in collision of these hadrons,
It 1s wortk noticing that because of ambiguities of normalization
factor in the expression for distribution density of secondaries
in the general case, the RHS of formula (8) will contaln a multip-
lier dependent on energy. -
The results on the experimental check of relation(8) in the domain
of small momentum transfers are presented in figs, 1-3,The points in
the figs, stand for the values integrated over transverse momentum
of inclusive cross section in Pp »n X reaction, P 1lab, being
102 GoV/c (taken from ref.”,). Solid limes illustrate the inclu-
sive cross section, calculated with (8),

The results of different models of elastic pp scattering
are taken as expressions for the phase, In ref.,s, elastic pp

scattering phase at high energies was obtained by susming the
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disgrams of quantum electrodynamics, Here Im §(b) = a(S)e_
(A=0,6;x = 3.9). The corresponding inclusive distribution is
presented in fig, 1, The inclusive cross section calculated with
the help of the scattering phase obtained within the framework of

78/
the generalised Chou Yang model is presented in fig, 2.
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where g 1s the corresponding coefficient of the dipole formula
for proton electromagnetic formfactor ( u2 = 0,71 GeV/e, In ref{m/
elastic scattering of proton was enalyzed within the framework of
quasipotential model, that takes into account particle interactioa
structure, The form of the quasipontial has been obtained from the

/11,127
study of scattering problem in strong coupling theory

2 = d s M
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here m 1s the mass of field quantum, 6z characterises the velocity
of the exponential fall off of the particle formfactor/1%/ Quasi-
potential (9) contains two pictures of interaction: field quantum
m  exchange in the case of large relative distances f>f =2ma
when it 1s reduced to the Yukava potential V(1)..G -ﬁr_—m ‘ and over-
lapping of structures in the case of small distances f <f  , when
a particle formfactor is esgential and the potential takes a

Gaussian form V(r)nvG'e_ 4a _ The scattering phases on quasipo-

tential (9) are presented in the fora
8
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and also has two behaviour modes at large and small impact pare-
meters, Fig, 3 gives an idea of inclusive distribution calculated
with (8) with phase (10), It is worth noticing that when the phase
is chosen in form(10)with the parameters a snd M fixed at S =
= 2800, we have the most satisfactory agreement with experiment.
Thus as we see different models of proton elastic scattering pro-
vide us with expressions for the phase, that gives a satisfactory
description for inclusive spectrum of secondaries within the fre-
mework of the model of meson emission, Here the role of unitary
condition becomes very evident, Under a certain assumption on
interaction dynamics this condition allows om® to obtain a concrete
exprassion for connection botween elastic and inelastic processes
at high energies,

The authors express their gratitude to A A.Logunov and

0.A.Khrustalev for useful discussions,
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