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SUMMARY

The present work deals with a theoretical study of
preton-proton interactions at high energies(froma few Gev
to around 2000 Gev incident energy) in the framework of a
parton twe-fireball model based on an impact parameter ana-
lysis. The objective of the study isto derive a variety
of pp interaction features and compare the predictions of
the model with experimental data fromaccelerators o check

the validity of +has model.

For this purpose, some average characteristics of +he
Pp interaction have been derived and include the interac-
tion creoss-sections, inelasticity and multiparticle " pro-
duction features such as mean multiplicity, topelogical

cross-sections and multiplicity dispersion.

Apreliiminary analysis without spacifying the emission
distribution of secondary pairs of particles vields the

following results :

(1) The model predicts a general increése of inelastic
cross-section with energy . in qualitative agreement
with observation. Also, *he ratios of elastic/total
and inelastic/total cross-sec-tions generally agree with

observations at high energias
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{2) The total inelasticity exhibits a nearly constant be-
haviourat high energies,in agr=ement with experiment.

(3} The mean charged multiplicity shows an asymptotic be-

X

haviour with lab energy, < > v ES., Rt low energies

N
“ch
there is an agreement with observations,but thereare

deviaticns at high energies.

{4) The calculated multiplici<y dispersion agrees well
with observations for E;, » 50 Gev but not at lower en-

ergies.

To improve the predictions a binomial distribution for
particle emission is introduced in the calculatiens of
charged particles. The results obtained ars as fpollows:
(1) The calculated topological cross-sections for charged

secondaries become in good agreement with observations

both in the shapes of the charged pair distributions

and in the dependence on incident energy.

(2} Better agrsement is obtained with regard to inelasti-

city and mearn charged multinlicity, .

(3} The predictions exhibit ENO scaling in topological

creoss—-section at high energies which is in accordance

with observations.

(4) Better agreement is obtained in multiplicity disper -
sion which exhibits a constant value of 2 at high en-

ergies.
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Two other wvariants 2f the mecdel have also besn in-
vestigated which relate to a pion energy in the fireball
C.M.5. being linearly dependent on multiplicity and an
enhancement is the ratio of neutral/charged secondaries.

Both variants proved to be unlikely in the form of the model.

Finally, the pseudo-rapidity distributions of secon-

daries have been derived with the following rasul<s:

(1) The central region particls density increases with

Ui

energy in accordance with observations.

(2) The distributions exhibit the central plateau and
fall-off regions with rapidity as observed expsrimen-
tally . However, the distributions are generally nar~

rowar than those observed particularlv at high energies

-

The above study indicates that the frame of a parton
two-fireball model is gemnerally adeguate tc describe pp
interactions at high enargies. Although scme predicted
features are not in agreement with observations fhe model
generally predicts many of the characteristics of multi-~
particle production inpocollisions.Further improvements

of the model are suggested.

*thkEkdkkkk
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INTRODUCTLON

Eigh enrergy physics zreats mainly the innarmost

w

structure of matter. Thera

I~

ore, it is a logical gavslop-
ment of the ways of scientific thinking which wers ini-
tiated by the Greek philosorhers. Investigations orn the
supnuclaar level demand the high energies wnich follow

from the uncertainty srincizle. Thnis ancertainty prin-

2ads 1livmination with radiaticn of

experimsnts in thnis fields are carried Ccut with giant
particlise accelerations which have now reached ernerzisc
.. - R
oI the crder c¢f 10 Gev.
There is nc wonder then tha+t high snargy ohysice

proper has its foundation ir

[

®oeriments with cesrmic ravs

which convain ncclear par-icles

“he biggest present acoeleracors.

Cne of the fundamental intesractions inhigh srnerzy

physics 1is +he roton-proten interacticen particulariy
& 8 o Y

above the threshold of pion produc=iorn. The history of

studies of this interaction is thersfors very long and
extremely interesting from both the experimental zand
theoretical picnts of view. Z1though thne detailed a&y-
namics of that fundamental intsraction are ot vet
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solved, yet in recent years QCD thecry proved to be quite
promising. The essential feature of this theory is that
pretons gre not elementary particles but coasist . of guarks
and glouns which interact through the ceolor field inside
the proton. Hence the pp interacticn is essentially a

collective interaction.

The basic ideas which supported thes QCD theory led

=

to the consideratieon of the proton as a collection aof
point-like varticles called nartons, which <¢an  be
identified with guarks and gluons. Parton models of pp

interaction are therefore very promising.

The present work deals essentially with a theocre-
tical study of pp interactions at high energies in the
framework of a parton two-firebhall model based on an im-
pact parameter analysis. The aim of the study is to
derive a variety of pp interaction features and compare
the predictions of the model with observations from

accelerators to check the wvalidity of the model.

The thesis is divided into four chapters. In the
first chapter, a review of the essential features of D
interactions is made as observed sxperimentally as well as
of the various classes of theoratical modals put forward
to explain these features. In the second chapter, we

state the basic assumptions of the parton two-fireball
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medel and develon its basic features using an impact
parameter analysis. From thisg treatment, some general
characteristics cf the pp interactiorn arse derived inaclud-
ing the cross-sections, inelasticity and multiplicity of
produced seccndaries. In the third chapter, we inves+ti-
gate the predictions of the model for +he waricus fea-

of the interaction and derive more characteristics

Tire

n

acl

[
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ding the tecpelogical cross-sections, mnultiplicity

o]

is

W F
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ibutions and multiplicity dis

"3

arsicn in mulzipar-

rt

1~

icle production. These featuras

']

re compared with ex-

periment for wvaricus variants of the model.

In the fourth and final chapter, we present a

theoretical treatment by which we derive the pseudo-
rapidity distributions of secondaries in the centre-of-
mass system and compare the model predictions with ex-

periment .

* %k dkk ok ok ok
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