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Abstract: In this work, we determined the electron dispersing structure factors, just as the vitality levels of certain cores. The 
computation of electron dispersing structure factors needs numerous issues to be remembered for request to make these figures 
attainable and quick in time in light of enormous measure of terms speak to arithmetic, quantum mechanical speculations, atomic 
shell model hypotheses and equations. In the current work, we examined the impacts of the higher setup outside the shell model 
space and the inactive center which included Tassie Model (TM) to discuss the Longitudinal C2 electron scattering form factors 
for the nuclei: 116Sn, 92Mo,90Zr ,39K and 32S, which calculated for nuclei under consideration, are compared with those of 
experimental data. The HO and SKX possibilities have been utilized to compute the wave elements of outspread single-molecule 
framework components. Some hypothetical vitality levels of the 52Cr, 32S and 181Ta nuclei are calculated compared with their 
experimental data. The shell model for windows code NuShellX@MSU has been used in this study.  
 
 

INTRODUCTION 
 
The atomic Shell model gives the significant hypothetical apparatus to understanding the atomic properties. It very 
well may be utilized in the least complex types of individual particles to give a subjective origination, yet it is 
likewise utilized as a reason for substantially more intricate and complete estimations. There has all the earmarks of 
being constrained inside the not so distant future to the extension of its application [1].  The scattering of electrons 
from the nuclei provides important information about the electromagnetic currents inside the nuclei. Electronic 
scattering can provide a good tool for this calculation because it is sensitive to the locative dependence of the current 
and charge density [2, 3]. Important information about the nuclear structure can be obtained by the scattering of 
electrons at high energy. Information obtained at high-energy electron scattering depends on the wavelength of the 
de Broglie wavelength associated with the electron compared to the range of nuclear forces. If the incident electron 
energy is 100 MeV and more, the de Broglie wavelength will be in the spatial extent of the target nucleus [23-27]. 
Thus , the electron with these energies is the best probe for studying the nuclear structure [4]. Electron scattering is 
the most important tool to study the nuclear structure for many reasons, the electron and nucleus interaction is well 
known as the electron interacts electromagnetically with the local charge and the current and magnetic density of 
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the nucleus. measurements can be obtained without significantly impairing the structure of target nuclei. While in 
the case of scattering of a nucleon from nuclei, neither the interaction nor the structure of the target is well known 
therefore it is very complicated to distinguish between them by analyzing the experimental data [28-36]. With 
electron scattering One can instantly connect the cross section with the transition matrix elements  of the operators 
of local charge  and current density and consequently directly related to the nuclear structure of the target itself [5, 
6].   In electron scattering, one can distinguish two types of scattering: first the nucleus is left on its ground state; 
this process is called “Elastic Electron Scattering”. In the second type, the nucleus is left in its different excited 
states, this process is called “ Inelastic Electron Scattering” [7]. 
 

Inelastic Longitudinal Form Factors 
 

     Inelastic form factors involving angular momentum J and momentum transfer q  can be written in terms of the 
elements of the reduced matrix in both angular momentum and isospin [8].  
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The diminished grid components of the longitudinal administrator in the turn and isospin space are given between 
conditions of the last and starting numerous particles of the framework remembering the setup blend for terms of 
OBDM components increased by the single molecule lattice components of the longitudinal operator [9],  
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The OBDM elements are given in terms of the isospin reduced matrix elements [10], i.e. 
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where Z  are the isospin operators of single particle. The OBDM( T ) is defined [10] as :              
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The operator ja creates a nucleon in the single nucleon state j  and the operator ja~  annihilates a nucleon in the 

state j .  
  Tassie Model (TM) has been utilized to describe the progress of gamma-and the excitation of cores by electron 
dissipating. As indicated by the aggregate modes, the center polarization change thickness is given by the Tassie 
shape [11]. 
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Where  is proportionality constant and o  is the ground state two – body charge density distribution. The 
Coulomb form factor for this model becomes  
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The proportionality constant  can be determined from the form factor evaluated at q=k, we obtain  
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RESULTS, DISCUSSION AND CONCLUSIONS 
 

Energy levels 
 

Some theoretical energy levels of the 52Cr nucleus compared with the experimental data [12] are shown in figure1. 
The levels are calculated with FPPN model space and gxlpn as two- body interaction. The active orbitals for FPPN 
model space are P: 1f7/2, 2p3/2,1f5/2, 2p1/2 and N: 1f7/2, 2p3/2, 1f5/2, 2p1/2. Great understanding was gotten for 
the utilized cooperation. The understanding is generally excellent for most states as contrasted and the trial 
information. The supreme contrasts among hypothetical and exploratory qualities are nearly between 0.040MeV and 
0.4 MeV. Figure 2 Show same comparison for the excited energy levels of 32S nucleus [37-46]. The hasp interaction 
[13] has been used. The HASP model space defined by the orbitals 1d3/2,2s1/2,2p3/2,1f7/2. This model includes 
configuration mixing between 1d3/2,2s1/2 of SD model space and 2p3/2,1f7/2 of FP model space. There are 
reasonable agreement between theoretical and experimental levels [14] for most states. The energy levels of 92Mo 
nucleus (fig.3) give good agreement compared with the experimental levels [15]. The calculations performed with 
the N50J Model Space (2P3/2,1F5/2,2p1/2,1g9/2). The calculations of the 39K energy levels (figs. 1 to 4) using hasp 
interaction give very poor agreement with the experimental data [16]. 

 
FIGURE 1. Excitation energies for the 52Cr with their 

corresponding experimental values [12] 

 
FIGURE 2. Excitation energies for the 32S nuclei compared 

with experimental values [14]

 

 

FIGURE 3. Excitation energies for the 92Mo nuclei 
compared with experimental values [15] 
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FIGURE 4. Excitation energies for the 39K nuclei with 
experimental values[16] 

Table 1. shows some of the energy levels of 181Ta. The levels are calculated with PBPOP model space, with restrict 
protons to contribute in 2d5/2, 2d3/2,3s1/2 and 1h9/2 shells, and the neutrons contributed in 2f5/2,3p3/2 and 3p1/2 
shells. The interaction failed to expect the ground state, the theoretical ground state J  is 9/2–, while it is 7/2+ in the 
experimental data. Many of other states give poor agreement with the experimental data [17]. There is a 
computational difficult to calculate the levels with another model space. 

Table 1. Excitation energies for the 181Ta nuclei with their corresponding experimental values [17] 
 

 181Ta Ex(MeV) 
 J order  EXP pbpop 
7/2+

1    0  
 9/2–

1  0.006 0 
7/2–

1    0.7729 0.176 
 5/2 –1  0.542 0.298 
 13/2–

1   0.337 0.364 
 11/2–

1    0.158 0.397 
 3/2–

1   0.504 
 15/2–

1    0.542 0.603 
 17/2–

1    0.772 0.748 
1/2–

1    0.776 
 21/2–

1    1.307 0.983 
 19/2–

1    1.027 1.198 
 25/2–

1    1.932 1.466 
 23/2–

1    1.608 1.469 
 

LONGITUDINAL ELECTRON SCATTERING FORM FACTORS 

         
We have been determined C2 segments of the electron dispersing structure factors for the 116Sn, 92Mo,90Zr ,39K and 
32S cores. The HO and SKX (X=20) possibilities have been utilized to figure the wave elements of outspread single-
molecule framework components. Fig. 5, shows the figuring of the longitudinal C2 (2   2) inelastic electron 
dispersing structure elements of 116Sn core. The powerful charges that utilized is 0.5 for every one of protons and 
neutrons. The computations are lower than trial result by a factor of around 3 at the primary greatest and around 4 
at the subsequent most extreme. The counts are performed by GLEKPN [18] Model Space (P: 1F7/2,1F5/2, 
2P3/2,2P1/2,1G9/2 and N:1G9/2,1G7/2,2D5/2, 2D3/2,3S1/2), and glekpn as two body cooperation. The vitality 
levels of 116Sn (not appeared) give poor concurrence with the trial information, as model the energies of 2 and4  
states in hypothetical figures are 1.167MeV and 1.555MeV, separately, while it is 1.294MeV and 2.391MeV in test 
information. The inelastic longitudinal structure factors for the C2 (2   4) state in the 92Mo core is introduced in 
Fig. 6. In this figure, Calculations of the Tassie model with HO (strong bend) and SKX (ran bend) possibilities give 
a decent concurrence with the trial information at the main most extreme when we utilize compelling charges (0.5). 
The two possibilities give poor understanding at the subsequent most extreme. The figures are performed by n50j 

030002-4



model space [19]. Figure 7, shows the estimations of the longitudinal C2 (2   5) inelastic electron dispersing 
structure elements of the 90Zr. The estimations are additionally performed by n50j collaboration. The counts of 
Tassie Model with HO and SKX give a decent concurrence with the exploratory information at the main most 
extreme, while the computation with SKX is nearer to the test information at the subsequent greatest. The determined 
vitality levels (not appeared) utilizing this association give excellent concurrence with test information. 

 

                      

 
          FIGURE 5. The C2 (2   2) form factors for the 116Sn nucleus                    FIGURE 6. The C2 (2   4) form factor for the 
92Mo nucleus compared with Experimental values [20]                                                   compared with Experimental values [20]    

 

 
FIGURE 7. The C2 (2   5) in 90Zr nucleus compared with Experimental values [20]. 

The longitudinal C2 (1/2  1/2) inelastic electron dispersing structure factors in the 39K core is appeared in Fig.8. 
utilizing the HASP model space. The computations of Tassie model give a decent concurrence with the exploratory 
information. As appeared in the figure, the computations with SKX are nearer to the exploratory information at the 
subsequent most extreme. The longitudinal C2 structure factor with center polarization impact (TM) for the 

 
FIGURE 8. The same fig.5 for the (1/2   1/2) in 39K 

nucleus.  Experimental values [21] are indicated by the filled 
circles 

 
FIGURE 9. The C2 (2   0) in 32S nucleus with the  

Experimental values [22] 

030002-5



transition to the (2 0) in the 32S is appeared in figure 9 contrasted and the trial information. The figuring gauges the 
test information in the first and the second most extreme area; these estimations with center polarization impact are 
awesome particularly at the second greatest district and it is commonly worthy. For this situation, the two-body 
association is hasp. The vitality level computations (Fig.2) are additionally giving adequate concurrence with the 
information. 

 

CONCLUSION 
From this work, it is possible to draw the following conclusions are the theoretical energy levels results with 
considered effective interaction given a good agreement as compared with experimental data for most states in the 
52Cr and 32S nuclei. The HO and SKX potentials are successful to describe the longitudinal form factors for 
considered nuclei. This study shows obtaining an agreement between theoretical calculations and experimental 
results of energy levels does not necessarily lead to the same agreement in the calculations of nuclear form factors. 
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