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Abstract. D dimensional Schrodinger equation for the mixed Manning Rosen potential was 

investigated using supersymmetric quantum mechanics. We obtained the energy eigenvalues 

from radial part solution and wavefunctions in radial and angular parts solution. From the 

lowest radial wavefunctions, we evaluated the Shannon entropy information  using Matlab 

software. Based on the entropy densities demonstrated graphically, we obtained that the wave 

of position information entropy density moves right when the value of potential parameter q 

increases, while its wave moves left with the increase of parameter α. The wave of momentum 

information entropy densities were expressed in graphs. We observe that its amplitude increase 

with increasing parameter q and α 

1.  Introduction 

The Schrodinger equation or Dirac equation in the case of spin and pseudo spin symmetry which are 

reduced to Schrodinger like equation for a class of shape invariant potentials are solvable using 

supersymmetric quantum mechanic (SUSY QM) [1-8], Nikiforov-Uvarov method [9-10], 

Factorization  methods [11-12] and Asymptotic Iteration Method (AIM) [13-17]. SUSY QM can be 

considered very similar to Factorization method. In addition, the derivation of energy eigenvalue, in 

AIM  and SUSY QM method also very similar. Moreover, some methods are derived from generalized 

hypergeometric equation. 

D-dimensional Schrodinger equation, Klein Gordon equation and Dirac equation in the case of spin 

and pseudo spin symmetry, which are reduced into one dimensional Schrodinger equation, are recently 

attractive for some researcher. Even the direction of this problem is not clear enough but it is worthy 

to be put on consideration. In this paper, we will obtain the energy eigen value and wavefunctions  of 

single particle that is governed by separable D-dimensional mixed Manning Rosen non-central 

potential which are defined as 
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for 1,2,3...i  The Manning Rosen potential is used as a mathematical model in the description of 

diatomic molecular vibrations and it constitutes a convenient model for other physical situations. [18-
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21]. Radial wavefunction will be used to investigated the Shannon entropy information. The Shannon 

entropic plays an important rule in the measure of uncertainly. [22-24] 

In this paper, solution of Schrodinger equation in D dimension for mixed Manning- Rosen potential 

was studied using SUSY QM. The Shannon entropy was calculated for explaining about the 

uncertainty system. The paper is organized as follows. The basic theory is presented in section 2. The 

results and discussion are presented in section 3 and a conclusion in section 4. 

2.  Basic theory 

2.1.  The D-dimensional Schrodinger equation 

D dimensional Schrodinger is separated into 1 one -dimensional radial Schrodinger part, below [25] 
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(4) 

and (D-1) one- dimensional angular Schrodinger equations as follow 
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with 1 2 3 1. ,  ,..., D      are variable separation constant. 

2.2.  Supersymmetric quantum mechanics 

Each of the Schrodinger is solved by using SUSY QM [26] and the properties of shape invariant 

potential as follows the SUSY partner potentials 
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where 0( ) ( )V x V x E   (10) 

and w is super potential. 

And by applying the condition of shape invariant potential which is defined as to obtain the mapping 

parameter: 

 0 1 1( , ) ( , ) ( )V a x V a x R a    (11) 

the energy eigenvalue can be obtained, following equation (12) 
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Then for obtain the wavefunctions we used the lowering and raising operators, 
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2.3.  Shanon entropy 

Shannon’s information entropy which was proposed  in the late 1940s has  attracted many physicists 

[22-24] Shannon proposed the idea of  probabilities that was used to measure uncertain of events and 

also proposed the information entropy to measure the uncertainty.  

The information entropy consist of position entropy density ( )r  and momentum entropy density 

( )p  are defined below 
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( )r is the normalized eigenstate of position and ( )p is the corresponding Fourier transform, with r 

is radial radius and p is  momentum. 

3.  Solution and discussion 

3.1.  Solution of radial part 

By using equation (2) and equation (4), the general solution for four dimensional Schrodinger equation 

is given as 
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By setting 
3/ 2

u
R

r
  in equation (16) we have 
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By applying centrifugal term approximation defined as  
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By using equations (9-13) we get the super potential, the super partner potential V+ and V-, mapping 

para meter, raising and lowering operators as 
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so we get the mapping parameters given as 
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The lowering and rising operator is determined by,
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By using SUSY, we obtained 
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So the energy eigenvalue was obtained from equations (12, 23 and 25) , 
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(26) 

From equation (26,) it is shown that the energy eigenvalue depends on the parameters of all 

components of the composed potential and also depend on the quantum number n.   

And then from equations (19, 24) we get the ground state wave function as 
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and by using raising operator, we get the first exited wave function
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3.2.  Solution of angular part 

From equation (3) and equations (5-7), we rewrote the angular part equations below, 
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and by repeating the steps used to solve radial Schrodinger equation we get the angular wave functions 

and the constant of variable separation as follows. By solving equation (29) using SUSY QM we 

obtain the ground state wave function  P10 and the constant of variable separation as 
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 By setting 2 2 2 2 1 2 2 2 1' ( ' 1) ( 1) 1/ 4 or ' 1/ 2 ( 1)v v v v v v v           and
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wave functions and the variable separation constants as 
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 The lowest total wavefunction from equation (27), equation (32) and equations (35-36) is given as 
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with 0 10 20 30C C C C C  which is normalization factor of the total lowest wave function.   

3.3.  The Shannon information entropy of one-dimensional Manning Rosen potential 

For the case of 2 and ' 3 / 2=2   , we obtain the radial wavefunction given as  
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and the momentum eigenstate is obtained by using Fourier transform on position eigenstate as follows  
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(40) 

The Shannon position information entropy density was obtained numerically from equation (14) 

and equations (38) using Matlab software, which can be shown in Figure 1. 
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(a) 

 
(b) 

 

Figure 1. Plot of the position space entropy density ( )r of the Manning Rosen potential for (a) 

variation of q (b) variation of α 

 

From Figure (1), we observe that the wave of position information entropy density moves right when 

the value of potential parameter q increases (Figure 1.a), while its wave moves left with the increase of 

parameter α (Figure 1.b). And then by using equation (15) and equation (40), we found the graphically 

result in Figure (2) for the momentum information entropy density. It is shown that the wave 

amplitude increase with increasing parameter q and α 
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(a) 

 
(b) 

 

Figure 2. Plot of the momentum entropy density ( )p of the Manning Rosen potential for (a) 

variation of q (b) variation of α 

4.  Conclusion  

In this paper, we have presented the solution of D-dimensional Schrodinger for the mixed Manning 

Rosen equation using supersymmetric quantum mechanics. We obtained the energy eigenvalues from 

radial part solution, which the energy eigenvalue depends on the parameters of all components of the 

composed potential and also depend on the quantum number n. The radial wavefunctions and angular  

wavefunctions was obtained using lowering and raising operator.  We presented the Shannon entropy 

information graphically using Matlab software. We obtained that the wave of position information 

entropy density moves right when the value of potential parameter q increases, while its wave moves 
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left with the increase of parameter α. While for the wave amplitude increase with incresing parameter 

q and α 
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