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Abstract
In this paper, we have studied the electronic structure of few two dimensional semiconducting

nano-systems by suing three numerical methods meshless, finite element and finite difference.
These methods .have been used to solve the two dimensional stationary Schrodinger equation w
and the results have been compared. In order to solve the applied problems in the computational
semiconducting quantum electronics, it is usually needed to solve the two dimensional stationary
Schrodinger equation which have special numerical complexities. Evaluation of the energy
eigenvalues is a challenging problem in this field of study. Here, by applying the methods on five
applied examples we have shown that the eigenvalues converge to the exact values from lower
bound in the finite difference method and converge to the exact values from upper bound in the
finite element method. Therefore, in general applied problems under research, that we have not
analytic eigenvalues and solutions, we are confidently able to find the upper and lower bounds of
the eigenvalues. Finally, we have shown that in the mentioned examples, the meshless method

has maximum accuracy among the investigated methods.
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7 8 20
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FDM(2 | FDM(5 | FEM(Z | FEM@ | Meshiess Ref
0%20) | 0%50) | 0%20) | 0%30) | (20%20) | [11]

E1 3.1467 3.1877 3.2492 3.2196 3.196260 3.195
89 01 27 00 918

E2 5.3695 5.5007 5.6925 5.6010 5.528214 5.526
34 21 29 87 743

=) 5.3695 5.5007 5.6925 5.6010 5.528214 5.526
34 21 29 87 743

E4 7.2053 7.5003 7.9149 7.7199 7.561474 7.557
37 79 83 75 803

Es 7.6736 79730 8.3931 8.1956 8.036155 8.031
28 31 04 17 272

=) 8.0834 8.3849 8.8220 8.6144 8.449989 8.444
69 99 33 19 581

E7 9.2813 9.8246 10.554 10.216 9.937653 9.928
28 92 77 450 061

Eg 9.2813 9.8246 10.554 10.216 9.937653 9.928
28 92 777 450 061

Eqg 10.621 11.199 12.010 11.629 11.32669 11.31
810 414 264 373 1 1817
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4JL2A u.n.:Ll )UAA:}:) I 4J_5.¢\>.

FDM FDM FEM FEM Meshless

(2020) | (50*50) | (20%20) |  (30%30) (20%20)
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=) 1.012672 1.085495 1.101847 1.099330 1.085048
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Ew 1.191685 1.262532 1.101847 1.116045 1.244563
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