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I, What is Manycomponent Description? _

A hypothesis that secondaries are not of the
same origin, but are produced due to two or more
different mechanisms is one of the interesting
ideas in phenomenology of multiparticle production.
Tﬁe schemes and models based on this hypothesis
are called manycomponent description.

The efforts to combine two extreme approaches
have served as a starting point of such a trcnd.

The first one proceeds from the fact that the
production of secondaries is due to the fragmenta-
tion of the colliding objects. The secondaries of
this type possess information about a colliding
hadron and a target particle. These are "grate-
ful" particles as they remember their "parents".
We call such an approach a diffraction excitation
(DE).

The second one considers "ungrateful" secon-
daries which do not remember their "“parents".
Schemes based on the idea of independent emission
of particles (IE) or their definite associations
(clusters,resonances, etc)can be referred to such a
category.

It is natural to combine two extreme approa-
ches since even a number of simple characteristics

~ can hardly be explained if one keeps to simple po-
~ sitions.
] For instance,even topological cross sections
obtained at Serpukhov, Batavia, ISR accelerators
~deviate from the predictions of the schemes with
IE on DE only. )

-. Note that these extreme approaches are some-
times classified in the language of the correlations
of secondaries.The approach DE is specified by
strong long range correlations, and IE is either
the absence of correlations or the existence of
weak short range ones.

Il. The Way of the Manycomponent Description

It should be mentioned that the idea to sepa-
rate the contributions of different mechanisms to.
multiparticle cross sections was initiated by A.A,
Logunov ¢t nl.(see,q.;rreview'l).

Different realizations of multicomponent des-
+cription were prooosed in a number of papersz'6du-
ring 1971-73,

a) The. two-component model:

This model is one of the most clear realiza-
tions of the idea we are interested in, .
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It is based on the multiplicity distributiag
which can be written as the sua:
o, - ao:‘)tﬂdsz)- )

The first term(or component) in this formuty
corresponds to the approach DE and the sccond one
to IE.It is assumed that these mechunisms work in
different acts of the interaction,

Uiing the two-component model onc may succeed
in describing the multiplicity distribution in the
interval from 20 GeV to 200 GeV. The increase of
the second correlation narameter {2~<n>4-cn(n-1)-
specifing this model is in good agreement with ex-
periment. The '"play" of two components results tn
a weak dip between the components which can be ve-
rified experimentally at higher energies(-1500 cev),

However, the topological cross sectious .. fhe
energies higher or equal to 200 GeV and the 40 ia-
tion of the predictions of this model from vxperi-
mental data on high correlation moments should be
considered in a more complicated way 7.8

b) The model of two mechanisms.

Let us consider now the manycomponent descri-
ption of the multiparticle production which can be
realized using the phenomenolégicnl model of two
mechanisms (TMP-model). The model was first proposcd
at Dubnads1!! as a concrete phenomenological scheme
bused on the consideration of the quantum field
theoretical (QFT) models in straightlinc-paths and
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eikonal approximations . Owing to an intercst in

the charged-neutral correlations this model is worth-

mentioning. Note that the straightline-path method

allows one to obtain from QFT the lcading particle

effects and boundness of transverse momcntum.

The TMP-model starts from the idea about the
existence of the two following mechanisms of the
secondaries production:

i. There exist the leading particles wh{ch
can dissociate with local conservation of isospin;

ii. In the interaction process hadron associ-
ations are also produced in a statistically inde-
pendent way ,and they decay into pions.

In this model the probability of cluster pro-
duction at given dissociation channels of the lca-
ding particles has the form:

Waln
[
a; 85 - are the probabilities of the dissociaticn

channels, "k(‘"k’) are the numbers(average numhe:s

of associations produced independently.

~a.f.

i85 Phl(< ﬁ>)du;"2>)"° (2)

One can clearly see that the TMP-made! (7i.-
to the distribution over a number of secon#:ty Al
ticles which has the form of the superposition ui
the Poisson factors. Manycomponent character of ??f_




distribution arises as a result of the summation of
formula (2)
channels of

Such a
inpologlcnl

over a number of possible dissociation
the leading particles.

scheme gives a good description of the
cross sections,it represents correctly
the hnsic features of the
tions and aflows to study

charged-neutral correla-
the dependence of these
correlation on the number and mass of clusters.
There is a number of new investigations in
this field. Bieb1,Klein and Nahuhau-
er!Z obtained positive charged-neutral correlations
tn the -framework of the correlated jet lode} where
production was

For instance,

independent n.meson and p-resonance
considered taking into account the total isospin
conservation,

1 should like also to note that the old schemes
arc recconstructed in accordance with manycom-
ponent jdeology. In order to explain experimental
data on charged distyibutions and correlation de-
pendancies in hulti-kegge scheme, the assumption
is used sbout the necessity of considering diagrams
with a large number of showers (or clusters) at
h?gh encrgiesl3 This is a]qo equivalent to the
mnlticomponent structure of distributions over
multnplic!tv Unfortunately, it is impossible to
obtain in the framework ofrthese schemes the fine
structure of charged-neutral correlations.For in-
stance, a decrease of churéed-neutrll correlation
curve at large n,as well as a number of other cha-
racteristics is well described in the model of the
independent cluster emission by S.Pokorski and L.
Van Hove » 1f one takes into account the energy
momentum conservation law (see contributed paper
byR Kirshner I5)

"I mention only the paper by J. Benecke ,A.Biajfas
and S, Pokorskv16 whlch comprises many interesting
conscqucnccs in the framework of the ides about

the multicomponent strusture of spectra.

IIT. New Applications of the Manycomponent
Description
Mnnycoﬁponcnt epresentation became highly use-

ful when analysing the inclusive distributions in

the process ¢’ ¢ =9 hadrons.

M.Gorenshtein,G.Zinoviev and V.Petrov1
ped the two-component model in which the fast par-
tons arc dcséribcd by the parton distribution fun-
ction and the repion of wee x by the fireball mecha~
nism. An interesting bropcrty of this model is that
bhoth mechanisms work simultancously in each indivi-
dual act of the e'e”annihilation. This fact results
in a numher of consequences which agree with expe-
riment. Manycomponent description was al-o‘used
studying the sem{-inclusive spectra.

Tdevelo-

when
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In psaper IBwe established the validity of the
following “automodelity" law for the behaviour of
the semi- inclusive €TOSS section‘ : Jp—

a(h), Som, Aonk e SN

This relation does not start from the assuns
ption of the Feynman scaling and provides a good
agreement with experiment I, 19

Note ,however, that to study the distributions
in a wide interval p, one should consider a many-
component description. It requires a simultansous
account of soft particles and production of jets
(hadronic associations).

Let us consider a sinple_ggblllwith the two-

component structure: (see also ref.zo)

do(n)  do (1) de (z).
a5 af 1

If one chooses the components with the follo-
wing behaviour: .
ds a@e ™ @) b e/,
a7 ‘ aF
then the lvernge ussocintq4 multiplicities have
the form
, n (1),
We see that the conponents c€grrespond to the beha-
viour of the associated mul iplicity in the same
and opposite hemispheres.

It is interesting to note that such a two-
component scheme with itrong correlations between
n and p satisfies the ahove mentioned “autonodeli-
ty" law. Obviously, this is an indication to its

' <n‘3)>~p.

universality.

A number of papers submitted to the conference
is devoted to the field theoretical validity af
the contributions of different mechanisms 2123

In particular, one can succeed in obtaining

the "automodel" solution of the equation of the re-
normalization groups within the method of the reno-
rmalization groupszz. The method allows one to con-
sider the deviation from the "automodelity" law
of semi-inclusive spectra.

IY.Conclusion
In conclusion I should 1ike to note that the
idea of the manycomponent description which first

arose as an attempt to combine the approaches of

diffractive excitations and of independent emis-
sioh while being developed became more profound.
At present, this idea is a convenient way to
describe the processes of multiparticle production
for which a number of mechanisms{which sre not ons
1y DE and IE) is responsible. In the language of
the.llnYCouponent description, one can study the>‘

.



role of these mechanisms and their contributions
to different regions of the phase space volume
and different energy intervals.
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Overlappiag iadepeadeat Kaslesion
ia the Fragematation Region

4. Benscke

Nax-Planck-Iastitut fur Fuysik und Astiuvphyaih, Munich (Fed.dep. Getmany}

I. Intzoductioa

In these days of Jects | am cunceinud hate with the uld-fashloned uneus,

the ones at small P, 16 hadsoatlc collisiuns (p.u in the directiua of the ig
cldent hadrons In the cax}. The ceatzel tegion of particle production, which ta
also Lndicatad ia the abowe shetch, sesms Lo be the sams fuc the case of hagh-p,
Jats (curreat-induced of quark-indu.ed) ea well a8 four lu"p‘ hedsun-laduced
jets. Also the transverss momsatus distiilution (transveine with Tes, et Lo
the Jet axis) seesm to Le iuujhly the ssam tur all Gl thcke Casus. Bub as the
momsnts alony the respective jel axws get leiyge, Lhere ace chareciatiatic aif
farences in the loagitudinal specica uf hadeons: the smatl-p, jats, as ehetiled
abave, 48 unique in Lhe senes that Lhay cuitein the leading pasticle ettt

and the diffractive peah.

The leading pacticle sfectrum and also futward-backward cogrelations at
high enat9lies are related 1n o siaple way to the sultipl LWtty disteibation. Nis
1s shown tn rwte. (1] et (2] co wiicn my copurt 1o Loced Lasguler. © s yoing
to describe the fnclusive spectsa aloay the p' ~axis a8 gower lass

u-unt, P

This resemblss the cave Of Righ-p, jets. Vhate Lis expunest is determined by
Quazk counting rules [3] But in cuc cass, the powar A 18 e vaslevis tather
then & fixed ausber, sand will ba latayreted over.

Our description arlses from & genbralizetica of the Bieamsstiahiuny sdel [¢]
which I waat to call "overlapping ladependent emissica®. The Sceasstzahlung
analogy is suggested to us Ly the nbu-nuwn at

(1) ol plos production ',

in 2
Ax = = for saall x, m

and
(Li) the leading particle eltect,

< - o5

*proton >

-2 7 collisions, which says that the prtotoa iooses oa the uv-nq; .only helt
1ts energy in the colliston.

The concept of cluster production acoounts for shost saage y-correlativas:
he cdjeacts amitted via luuqualujg &fe undatstood to be clustess {of soetly

Thalr sultiplicity

distribution for & fixed valus of A is a Polssca discribution, s La aay Lude-
A - A L ¥
The exparimatally cbserved multlplicity distribution ie known, however,

#1008) with avecage Ctransverss massvVa' ¢ (p,°> o 1.2 (‘-vlc’.
Penient ealsslon picture; Lts msan velus is

€3 2aviate fros Polescn and to show Koba-Nislsen-Olusen ecaling, l.e.
(¢ Oy -~
~n= - Y (F).

“ith a universal function which does aut explicitly depend oa energy. We want

n lacye,

to take KNO scalingeeriouslydy uuu-i.;'lburnusu.n sssentisllyenerqy-
iadapendent width at asyagtotic sasrgles. If this ts the case, the multiplicity
discribution reveals the prasence of long Tange y-correlsticns among clusters.
Ia the followiag, I am wing o eaploit the Lnformatioa on long range corrslaticas

=
Y For the report at hand, I went to dissegard the rislng centsal piateau at

X = O, aa observed recently at wha [iR. {uuuly tha vargiation uf the pletesu
Relght with easrgy at rapidities ¥ # O (¥ unknown.
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