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Quantum Dot

Introduction
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Schrödinger equation

Introduction
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Rectangular Quantum Dot

Introduction
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Finite Difference Method

Modeling
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Boundary condition for bound states
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Modified 1D Schrödinger equation

Modeling
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GaAs/AlGaAs Quantum well*

Result (1D Schrödinger)

Exact solutions (meV)* Numerical solutions (meV) Error (%)
64.2 64.6 0.62

220.8 221.1 0.14

*H. Tan, G. L. Snider, L. D. Chang, and E. L. Hu, J. Appl. Phys., vol.68, no.8, 1990.



Quantum Dot (3D)

Modeling: continue
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InGaAs/GaAs Quantum dot**

ΔEc = 0.324 eV

Result

E1 = 0.2310 eV E2 = 0.2887 eV E3 = 0.2887 eV
** N. Thudsalingkarnsakul, Master’s Thesis, Faculty of Engineering, 2008. 

Ly = 19.4 nm

Lz = 2.5 nm Lx = 19.4 nm



Result

E1 = 0.2310 eV E2 = 0.2887 eV E3 = 0.2887 eV



The model can solve for 

The energy states

The wave functions

The probability distributions 

Analytical tool for the electronic structure of 
a quantum dot

Conclusion
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