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Theoretical nuclear physics

Main Research interest: Deformed Nuclei

Main Research calculations:
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Cross sections?

To characterize the probability that a particular nuclear 
reaction will take place, or the statistical nature of scattering 
events



The total reaction cross section within the optical model
calculation, is defined as the total cross section T minus the
elastic el cross section for nucleus-nucleus reactions:

, are the symmetry axis direction and the target nucleus
deformation parameters

(b, ) is the profile function defined

T and P are the densities of the target and projectile and R
is the separation distance between their centers and EL/Ap is
the incident energy per projectile nucleon in the lab system
and nn is the nucleon nucleon cross section.
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The deformed target density distribution is given by

Where R is the half density radius

Where 2, 4 and 6 account for quadrupole,
hexadecapole and hexacontatetrapole deformation
parameters as shown in the upcoming figures
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4 = -0.2 4 = 0 4 = 0.2 

2 = -0.4 

2 = 0.4 

The actual shape of the Lithium 7
nucleus



Types of deformation



Quadrupole

( 2=> 4 moment)

Hexadecapole

( 4=> 16 moment)

Hexacontatetrapole

( =6=> 64 moment)
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Schematic representation of the collision between deformed target
and spherical projectile nuclei, R is in the x-z plane
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Experimental nuclear physics

Egyptian atomic energy authority

Graduate courses in Egyptian universities only



Are we prepared for a nuclear power plant?

Nuclear engineering ( 1 university, no experimentation)

Nuclear courses (needs renovation)

Public recognition (urbanmyths)



Center of excellence for nuclear graduate studies and

its peaceful application

1) Incubator for young researchers and graduate
students

2) Provide basic courses for nuclear engineers

3) Fission and fusion in action

4) Nuclear pharmaceuticals

5) Desalination and health physics

6) Neutron activation analysis
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