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energies up to 200
MeV/nucleon using the
optical model potentials is
studied. The real part is
constructed only from the
single folding (SF) and Séo-
Paulo (SP) potentials, the
phenomenological imaginary
part with Woods-Saxon form
is used. The SF potential is
derived considering three
different nuclear densities of
*%8He (GG, GO and G2S)
and Gaussian form effective

NN interactions. The ®®He

Hosny Hussien




densities are considered to
be superimposed of two
parts, a density for a core
plus a density of two neutron
halos. Where, the different
distributions, in GG, GO and
G2S density distributions of
®He have extensive tails
apparent in  their halo
structure with large radii
which are larger than the *He
density (which is a core of
®He nucleus). The density of
®He has also extended tails
compared with the “He
density, thus considered as a
core of ®He nucleus but with
less radius than °He.

The real optical
potentials of the proton
elastic ~ scattering  with

helium nuclei in a variety of




energy ranges with the two
different types of OP are
provided, and it is
determined that the potential
of ®He is deeper than that of
®He and “He. On a few free
parameters, including the
imaginary and spin-orbit
potentials as well as a
normalisation factor Ng of
the real folded potential, the
search is carried out using
the FRESCO code.

With the exception
of the energy 85 MeV,
where there is a little amount
of diffraction at a 70° angle,
the resultant angular
distributions of the elastic
scattering differential cross
section yield for “He at G

density, extremely excellent




fits to the experimental data
for energies of 27,88, 31, 55,
71, 156, and 200 MeV. The
results showed that both
potential types accurately
reflect the experimental data;
however, for most energies,
SP offers a somewhat better
match  than SF.  The
differential cross sections of
®8He proton elastic
scattering at various energies
(in MeV/N) at the GG, GO,
and G2S densities showed a
satisfactory fitting
throughout  the  whole
observed angular range for
low and intermediate energy
in the two halo nuclei.
Therefore, the choice of
density has some influence

on how the differential




cross-sections behave.

Studying the
P+91'Be elastic scattering
of nuclei at incident energies
for °Be at energies of 9, 15,
39.1, and 59.3 MeV/nucleon
and 'Be at energies of 38.4
and 49.3 MeV/nucleon. The
SF potential is derived using
two different nuclear
densities (GG and GO) for ™
Be and Gaussian form
effective NN interactions.
The angular distributions of
the P +% MBe elastic
scattering cross-section are
extracted using a calculated
potential supplemented by
phenomenological imaginary
(in setl). The investigation is

carried out using the free




parameters (Nr, Ni,Ns, and)
of the FRESCO code. The
resulting angular
distributions of the elastic
scattering differential cross-
section produced for °Be at
Gaussian(G) density is a
very good fit at some
energies  (including  the
surface potential in set3),
while the energy increases
the divergence remains
apparent. This is because at
low incident energy, surface
absorption is strong and
Ws(r) is dominant. The
results indicate that the SP
optical potential (in setl)
reproduces the experimental
data well with a slightly
better fit than the SF

potential at most energies.




Furthermore, setl of
both potentials (GG and GO)
of the differential cross-
sections of proton elastic
scattering of 'Be at energies
(38.4, 49.3 MeV/nucleon), at
GG and GO densities, at (SF
and SP) potentials in (setl,
set2, and set3) show
satisfactory fitting of all over
the angular range. There is a
disagreement in
experimental values
observed in the cross-
sections if the surface
potential in 38.4
MeV/nucleon energy is
included. The advantage of
the surface potential to
improve the experimental
values is  shown at
49.3MeV/nucleon and the




GG density gives a good
agreement in the two
potentials (SF & SP).

In the framework of
OLA the °Het+?’C and
UBe+2C elastic scattering
differential ~ cross-sections
are calculated at different
incident energies using the
Gaussian-2s density
distributions of the halo
nuclei. The average total
nucleon-nucleon Cross-
section ( of the halo nuclei,
the ratio of the real to the
imaginary parts of the NN
scattering amplitude (), and
the range parameter of the
NN elastic differential cross
are adjusted to enhance the

results of the elastic-




scattering differential cross-

section.

It is observed that case 3 (in
which the three parameters
reasonably reproduce the
data in the whole range than
cases (1 and 2); except for
®He+'2C at 82.3MeV/N and
1Be+!?C at 49.3eV/IN the
data are improved above 8°.
The effects of the Coulomb
interaction and the breakup
of the projectiles were not
investigated, and  some
authors showed that the
Coulomb breakup occurs at

very forward angles.

The Pauli blocking potential
for the °He+'“C elastic
scattering is constructed as

the no- nucleus elastic




scattering by using a single
folding procedure, thus, the
no are assumed to be
consisted of a particles. This
shallow pocket, which is
formed in the inner part of
the potential between two
colliding nuclei is added to
the standard form, and their
effect enhances the data of
the differential cross-section
in some cases not all. It is
found that the Pauli blocking
potentials are more effective
in the heavier projectiles

than the lighter nuclei.
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optical properties of
AS,Se100-x compositions
ranging from (x =5-50 at. %)
alloys were studied. Bulk
materials were prepared
using the well known melt-
guench technique. The
investigated compositions in
the thin film form were
deposited on glass
substrates using the thermal
evaporation technique at
room temperature. The
main conclusions that can
be drawn from this thesis
can be summarized as

follows:

e Structural properties of
As,Seigox thin films

The XRD analysis of
AsSeinn- x (5 < x < 50)

Hafiz
Prof. Dr.
Abdel-Aziz
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compositions emphases the
amorphous structure of the
prepared samples either in
bulk or in thin film form. We
calculated some theoretical
parameters that are related to
the arsenic content change in
the As,Seigo-x System. In the
present compound of
As.Seino-x,  the  rigidity
percolation threshold (RPT)

occurs at As=40 at.%.

e Thermal analysis of
As,Seigox chalcogenide
glassy alloys

Effect of As atoms as

modifiers (cross-linking of

polymeric Se structure) and
the formation of the glass
network was investigated by
detailed analysis of the

compositional trend of Ty of




As,Seioox hetwork glasses.
The existence of a linear
region in  the  Ty(x)
relationship at small values
of x can be accounted for on
the basis of the stochastic
agglomeration theory and
similar theoretical models
which  predict a slope
equations.  Some of the
disagreements between the
predictions of the theoretical
models and the experimental
data can be attributed to the
complexity of the molecular
structure in the ASSe€100x
network glasses, in
particular, at higher values
of x. Proper understanding
of the dominant local
structure of the glass

network at different




composition is essential for
any attempt to describe in
details the nature of the

covalent glass network.

e Studies on the
structural and optical
properties of AsxSeigo-x
thin films

The optical characterization

of the different compositions

of amorphous  AsxSe1no-x
semiconducting films (x =5-

50 at.%) has been carried out

using the transmittance and

reflectance  spectra. The
envelope method suggested
by Swanepoel has been
applied to the films. The
optical characterization
shows that the refractive

index of the As,Seigox thin




films increases and the
fundamental  band  gap
decreases from 1.91 to 1.77
eV with increasing arsenic
content upto 40 at.% and
increase for films containing
As >40 at.%. The behavior
of the refractive index
dispersion and its
dependence on composition
of amorphous As,Seigo-x thin
films were discussed using

single oscillator model.

Chapter 1

Infers neutron properties,
noting their greater mass
than protons (1,838.68 times
that of electrons) and
potential B- decay. Neutrons
are highly penetrative and

pose biological tissue
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damage risks.  Handling
requires special shielding
and precautions. Neutrons
are categorized by energy
into Slow, Intermediate, and
Fast neutrons. Neutron beam
applications involve
instrument and technique
development for scattering
and imaging, including
Wolter optics, Small-Angle
Neutron Scattering (SANS),
Neutron moisture gauge,
Neutron imaging, Boron
Neutron Capture Therapy
(BNCT), and  Neutron
Activation Analysis (NAA).
The study used a numerical
model to compute various
parameters  for different
concrete materials to create a

shield for an IECF system




emitting fast neutrons and
X-rays.

Chapter 2

In this chapter, the buildup
factor mathematically,
representing the ratio of total
radiation reaching a point to
the primary radiation
reaching the same point.
Describe neutron
attenuation, influenced by
nuclear reactions like
fission, capture, and
scattering, while  X-rays
interact with electrons, and
neutrons interact with nuclei.
Discuss total and partial
reaction cross-sections as
microscopic data denoting
the probability of neutron
interaction, measured in

barns, with the total cross-




section being the sum of
individual cross-sections for
a specific nuclide. Explain
the neutron shielding process
involving  three  steps:
slowing down neutrons,
absorbing them, and
addressing shielding
materials that absorb
neutrons and any
accompanying gamma or X-

rays.

Chapter 3

This chapter concerns a
fusion  device  utilizing
inertial electrostatic
confinement fusion (IECF),
emitting fast neutrons at 2.45
MeV  and low-energy
photons below 3 MeV. The
radiation source is at the

center of a 3 x 3 x 3 m3




cubic room, with dimensions
of 60 cm in height, 130 cm
from each side, and 200 cm
from the top. Effective
radiation shielding is crucial.
The study investigates five
types of high-strength, long-
lasting concrete suitable for
widespread use in Egypt:
Ilmenite-Magnetite Concrete
(IMC), Ordinary Concrete-1
(OC-1), Barite-containing
Concrete (BC), Ordinary
Concrete-2 (0OC-2), and
Serpentine-containing

Concrete (SC). Fast
neutrons, with energies from
MeV to eV, attenuate
primarily through scattering,
while thermal neutrons, in
the sub-meV range, are

mainly absorbed by heavy




atoms  through  nuclear
capture. The effectiveness of
shielding against photons is
assessed by the linear
attenuation coefficient (ul
cm?), where greater
attenuation in a small
thickness (x cm) indicates
better  photon  shielding
capabilities.

Chapters (4 & 5)

In these two chapters, the

results of this thesis reveal
the  concrete  thickness
required to attenuate fast
neutrons to 1/100 of the
incident value for different
concrete types: SC, OC-1,
BC, IMC, and OC-2.
Serpentine concrete (SC)
proves to be the most

effective among the concrete




types studied for neutron
shielding. Barite concrete
(BC), on the other hand,
emerges as the  most
effective  for  shielding
against x-rays. BC's superior
performance can be
attributed to its  high
attenuation ratio, allowing
for a smaller concrete
thickness to achieve the
desired reduction in photon
intensity. Furthermore, the
presence of water moderates
the effect, reducing the
shielding thickness required
to attenuate X-ray energy to
the desired 1/100 of its

initial intensity.

The expected future

outlook of the thesis, in




accordance with Eqgypt's
Vision 2030:

The study is reflected in
research developments with
scientific and technological
impact on Egyptian society.
This includes the expansion
of development,
modernization, and the
addition of research facilities
that keep pace with global
advancements in the field of
specialization. Additionally,
it involves enhancing the
level of scientific research
and applied studies at Assiut
University, as represented by
the  neutron  generator

laboratory.







