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ABSTRACT



Abstract

High energy nuclear reactions are treated by Glauber’s multiple scattering
Hieory. Within the framework of this theory, a major part of this thesis is devoted
for the study of the total reaction cross section, Og, and its modifications. As a
primary goal, the reaction cross section for proton-nucleus collisions is
calculated. The following target nuclear density distributions are adopted during
calcutations: the Gaussian distribution, the uniform distribution, and finally, the
two-parameter Fermi distribution {(Wood-Saxon). For the Gaussian and the
uniform nuclear shapes. the reaction cross section is analvtically derived.
Applying the Wood-Saxon distribution, the problem is intractable analvtically
and thus Op is numerically evaluated. The following targets are considered "Be.
2 %0, ”A!, "Cu and m"“Ph, where the projectile energy varied from 100 to
2200 MeV. Also, a compiled comparison of the reaction cross section
experimental results with the present calculations (s presented for a variety of

targets at different proton energies.

In nuclevs-nucleus collisions, firstly, the reaction cross section is
analytically calculated for interactions between nuclei with Gaussian nuciear
density distributions. Another case is considered in  which the projecule
density distribution is Gaussian while the target density is assumed to he
uniform. The tollowing reactions are comsidered: '“C + '°C at cnergies
50 - 1000 MeV/inucleon. “"Ne + '°C, 12C+ TAL C + 'Fe, *C + **Zn at energies
50 - 350 MeVinucleon, and “*C + *Cu at energies 50 - 1500 MeVinucleon. in
addition to a tabulated comparison of the reaction cross section predictions with

the corresponding experimental results tor several nucleus-nucleus reactions al



different energies. The present calculations of the reaction cross section are

shown to be in close agreement with experiment.

In the second stage of this work, the Glauber description of the reaction
cross section is modified to describe low energy reactions. This modification

diminishes some dewviations that occur at low energies.

In the low energy region. where the Coulomb effects are significant. an
expression that relates the reaction cross section in the presence of the
Coulomb effects to the reaction cross section in the absence of these effects

1s established.

Finaily, the thesis is ended by the discussion of high energy proton
induced spallation reactions which are viewed as two step processes. In the
first step, and for a Gaussian target nucleus, an analytical expression is derived
for the cross section o, for the incident proton to collide with # of the target
constituents. The following targets are considered: EzC, ?'FAL #Cu and *Pb 1o

estimate the dependence of 0, on n. In the same step of the reaction. the cross

section to deposit an energy £% after # proton-nucleon collisions, 1s

calculated for the p+'*Thb collision at Ep=600MeV. In the second step of the
reaction -the decay of the struck target- the mass yield distribution is predicted
for the following reactions: p+Cu, p+Ag at Ep=3GeV, p+Au at
Ep=1GeV, 3 GeV and 6 GeV, p+Ta at Ep=5.7GeV and p+Ag at
. Ep=300 GeV. The predictions provide a reasonable representation of the

available experimental data.



INTRODUCTION



