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1. Introduction:

- Planck Radiation

- Bohr’s Model of the Atom 

- Photoelectric Effect

- Compton Effect

- Dual Nature of Light: Particle Wave Dualism

- The Particle Wave: de Broglie Wavelength

- Heisenberg Uncertainty Principle

- Probability Function
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2. Quantum Theory of the free Particle:

- Schroedinger Equation of the free particle

- Time-independent Schroedinger Equation

- Eigenstate - Eigenfunction

- Particle in a box

- Linear quantum well

- The Harmonic Oscillator

- Quantum-mechanic Tunneling 
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3. Atomic Wavewfunctions:

- Schroedinger Equation of the Hydrogen Atom

- Atomic wavefunctions

- Separation of the angular and radial part

- Orbitals

- Angular momentum and spin

- Quantum numbers: n, l, m, s   

- Hydrogen atom in a magnetic field

- Pauli principle: periodic table of elements
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from Eisberg/Resnick
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xy yz zx

x2-y2 3z2-r2

d-orbitals
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eg- orbitals

t2g–orbitals
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Jahn-Teller
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cubic splitting

(octahedral)

tetragonal splitting

10

3d levels

Crystal Field Splitting of the 3d levels
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Pnl(r) ×××× ΘΘΘΘlm*ΘΘΘΘlm =

Pnl(r) ×××× ΘΘΘΘlm*ΘΘΘΘlm =

The 100 state

The 21±±±±1 state

∗
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The exclusion principle states 

that no two electrons in an 

atom can have the same set 

of quantum numbers.

Wolfgang Pauli in 1925

(Nobel Prize 1945)
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