
2. Introduction to Quantum Mechanics of the Electron 

a. Particle-wave duality of the electron. Louis de Broglie wave 

In 1923, Louis de Broglie, a French physicist, proposed a hypothesis to explain the theory of the atomic structure.By using a series of substitution de 

Broglie hypothesizes particles to hold properties of waves. Within a few years, de Broglie's hypothesis was tested by scientists shooting electrons and 

rays of lights through slits. What scientists discovered was the electron stream acted the same was as light proving de Broglie correct. 

Definition of Wave-Particle Duality 

The property of particles behaving as waves and the property of waves behaving as particles as well as waves. Although the duality is not very 

effective in large matter. The wave characteristic of the electron implicates many of the electron's particle behaviors. 

Planck's Hypothesis of the Quantum Theory states that energy is emitted in quanta, little packets of energy, instead of a continuous emission. He stated 

that energy emitted is related to the frequency of the light emitted. Planck's hypothesis states that a quantum of energy was related to the frequency by 

his equation E=hν 

. 



b. Nature of the matter-wave: complex-valued wave-function with probabilistic 

interpretation of the absolute square. 

A Ψ(r,t) függvény complex értékű, ezáltal fizikai tartalma nincsen, viszont, egyfajta valószínűséget ad meg, így ha kiintegráljuk az 
abszolútértékének négyzetét a teljes konfigurációs téren, akkor 1-et kell adnia. Tehát a |Ψ(r)|^2 dV az megadja, hogy egy elemi V 
térfogatba mekkora az adott részecske megtalálási valószínűsége.

 



c. The time-dependent Schrödinger equation. 

 



d. The time-independent Schrödinger equation. Eigen-values and eigen-functions. 

 



Eigenvalue Problem: 


