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Introduction 

 One of the most interesting and fundamental emergent properties of the nucleus is the 

shape that these nucleons are distributed across. When the number of both protons and 

neutrons equal the “magic numbers” (2, 8, 20, 28, 50. . .) ,the nucleonic distribution is 

spherical. However, when the nucleon numbers are mid-way between the magic numbers, 

the nuclear distribution can take on a stabilized non spherical configuration. The 

quadrupole deformations constitute the simplest form of stable deviations from spherical 

shapes. The two types of this deformation are labelled as prolate (rugby ball) and oblate 

(discus) as shown in Fig. (1).  
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(b) oblate (a)spherical  

 

Fig (1) a diagrammatic representation of three types of nuclear 

shape 



Theoretical Bases 
 

 The single-particle matrix elements as given the following equation 

 

where the OBDM is given by 
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The combinations can be quantified in terms of the 

spherical quadrupole moments as this equation: 

 

 

 The quadrupole deformation parameter 
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 The nuclear magnetic dipole moment is defined in terms of the M1 

operator as:   
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while the electric quadrupole moment is defined 

in terms of the E2 operator as 
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The experimental data on the electric quadrupole moment in nuclei measure the 

extent to which the nuclear charge distribution deviates from spherical symmetry. 

The magnetic moments of nuclei are sensitive to the orbits occupied by the 

valence nucleons; thus, magnetic moments provide an ideal test of the purity of a 

certain configuration mixing SM. 



(Fig. 2); Part of the nuclear chart explains the nuclei in the sd-shell model space studied in the present  

work.   



The electron scattering form factor will be taken the form  
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The reduce electric transition probability is  
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Nuclear Single Particle potential 
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Skyrme Interaction can be used with the Hartree-Fock method 
as a single particle potential which is given by: 



The local nucleon density is defined as 
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The total energy is composed as 
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The Aim of the Present Work 
 

 The single-particle matrix elements  

 The effect of model space. 

 The effect of two-body effectice interactions. 

 The effect of single-particle. 

 The effect of the nuclear effective charges. 



The experimental data from (stone paper).  
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